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ABSTRACT 
This study used a qualitative process research methodology in order to explore how innovative 

SMEs can apply an innovation ecosystem perspective to their innovation process. This thesis 

contributes to literature on innovation ecosystem evolution, in terms of how ecosystem strategy 

and roles change during the innovation development process. Second, this thesis explored the 

innovation ecosystem risks encountered by innovative SMEs during the development process 

and how SMEs respond to these risks. Last, contributions are made to literature by suggesting a 

multiple-level ecosystem framework in order to better manage and understand the SMEs 

interdependent innovation development processes. 

Literature review 

Traditionally, success of innovative firms who work on new product development is believed to 

be determined by understanding the customer and its needs, understanding the technology 

(Henard and Szymanski, 2001) and an optimal exploitation of resources (Perry, Chandler and 

Markova, 2012). However, recent trends show more specialization in innovation, more 

interdependencies in the development process (Adner, 2006; Chakravorti, 2004; Podoynitsyna 

et al, 2013) and more integrated products and services (Adner, 2006). 

The innovation ecosystem perspective (Adner, 2006; Adner, 2012, Adner and Kapoor, 2010) is 

proposed as an approach to the innovative SMEs development process, that might help us with 

better understanding the interdependencies and risks when innovating in ecosystems. The 

innovation ecosystem perspective is defined as the constellation of interdependent actors 

organized around a focal innovating firm aiming at the development of a coherent customer-

facing value proposition (Adner, 2006; Thomas and Autio, 2013; Walrave et al., 2013).  

Ecosystem emergence is well addressed by scholarly work (Moore, 1993; Smith and Raven, 

2012; Thomas and Autio, 2013; Walrave et al., 2013), however there is a lack of understanding 

the link between ecosystem evolution and strategy. Acting in innovation ecosystems implies 

interdependencies and ecosystem risks like co-innovation and adoption-chain challenges 

(Adner, 2006). Co-innovation is related to the interdependencies of complementary firms and 

their innovations, where adoption-chain risks includes the risks of the intermediary actors 

between the innovating firm and the end-user, needed to diffuse the innovation. 

Current literature on the innovation ecosystem perspective is limited and lacks empirical 

evidence (Thomas and Autio, 2013; Walrave et al., 2013), it is rather unknown how innovative 
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SMEs specifically evolve their innovation ecosystem in terms of ecosystem strategy and actor 

involvement, knowledge about ecosystem risks is value chain oriented (Walrave et al., 2013) 

and static (risks are introduced but it is unknown when during the development process 

innovative SMEs are likely to encounter specific ecosystem risks) and there is a gap in literature 

on how to cope with the encountered innovation ecosystem risks. 

Research questions 

The following research question serves as the central theme in this study: 

How can innovative SMEs apply an innovation ecosystem perspective to their innovation 

process? 

In order to answer this general research question, three sub-questions are derived. The first 

question focusses on describing how an SMEs innovation ecosystem evolves, in terms of 

ecosystem strategy and actor involvement, during the development process. This first question 

is mainly used to better understand each SMEs innovation process by an innovation ecosystem 

perspective.  The second question is directed towards exploring which innovation ecosystem 

risks innovative SMEs encounter, and when during the development process. The third question 

serves as a follow up on the second question and explores how the innovative SMEs cope with 

the encountered innovation ecosystem risks (and possibly links this to the evolution of the 

innovation ecosystem). 

Methodology 

This study is executed at Chematronics BV, a consulting firm specialized in the fields of 

strategy, business development and finance for innovative small and medium-sized enterprises. 

7 cases are selected in consultation with Chematronics in order to perform in-depth process 

research. Three cases are selected to study in more detail (GelCo, PasCo and WilCo), where 

the other four cases (KingCo, ManCo, RumCo and RoCo) are used for further comparison the 

main results and strengthening the key findings. Data is collected by semi-structured interviews 

with CEOs and founders, complemented with secondary data sources like business plans, 

press releases, collaboration agreements, etc. An initial coding scheme is deduced from current 

literature and used to create event sequence files retrospectively per case. During the data 

collection and analysis, the coding scheme has been improved iteratively. By relating the event 

files with tracking of the strategic changes in the innovation ecosystem approach, the 

encountered ecosystem risks and ecosystem risks responses, this study formulates an answer 

to the research questions. 
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Results 

The in-depth case studies show that the innovation ecosystem approach to the development 

process, by each of the SMEs can be described by a three-piece ecosystem strategy consisting 

of ecosystem path (full value ecosystem versus minimum viable ecosystem), ecosystem role 

(leader versus follower) and ecosystem product positioning (focal versus component). In five of 

the seven cases, the SME changed its ecosystem strategy at least once at one of the three 

aspects. Some of these changes in ecosystem strategy can be related to encountered 

ecosystem risks, showing how encountered innovation ecosystem risks relate to and affect the 

ecosystem strategy and its evolution. Actor involvement seems to differ among the seven 

cases, full value ecosystem leaders are likely to expand their innovation ecosystem with 

industry actors, complemented with knowledge institutions and supported by government(s), 

where minimum viable ecosystem leaders are likely to keep actor involvement limited and 

restricted to industry players. 

In each of the seven cases innovation ecosystem risks where encountered during the 

development process. Execution- and co-innovation risks are mainly encountered during the 

generation and conversion phase, where the adoption-chain risk is mainly encountered during 

the conversion and diffusion phase. Next to this the identification of additional risks led to the 

emergence of two new innovation ecosystem risk categories: the meso- and macro-level. Risks 

at the meso-level come from the dominant regime, where risks at macro-level come from 

landscape factors. Case results also show a link between ecosystem strategy and the 

predominantly encountered ecosystem risks, full value ecosystem leaders faced relatively more 

co-innovation risks compared to minimal viable ecosystem leaders. 

Case studies show a diverse set of responses to encountered ecosystem risks. Iterative coding 

resulted in three risk response typologies grounded in the empirical data: acceptance, 

avoidance and mitigation. Results show that meso- and macro-level risks are predominantly 

avoided and micro-level (co-innovation and adoption-chain) risks are mitigated. Results also 

show that ecosystem leaders more often mitigate encountered risks, where minimal viable 

ecosystem leaders tend to avoid ecosystem risks. Finally, case results indicate the continuous 

search for the innovation ecosystem fit in its broader context by reconfiguring the innovation 

ecosystem and shifting the broader context. 
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Conclusion 

This master thesis developed new insights on innovating in ecosystems that further develop the 

relatively new theory on innovation ecosystems. By adopting an innovation ecosystem 

perspective to the innovation development process, this study has shown how ecosystem 

evolution can be described, the encountered innovation ecosystem risks and how firms respond 

to these risks. Some firms were able to build an lead a their ecosystem, where others struggled 

and needed to revise their innovation ecosystem approach. This indicates the challenges of 

acting in an interdependent context and increases the need for a clear understanding of 

innovating in ecosystems. This study has shown that ecosystem evolution is closely related to 

the pursued ecosystem strategy, and that the ecosystem strategy is affected by the risks being 

encountered and responded to during the innovation development process. This study has also 

shown new insights resulting in the need for adopting a multi-level ecosystem risk approach, in 

which firms continuously need to improve the fit of the innovation ecosystem in its broader 

context. 
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1. INTRODUCTION 
It is traditionally believed that successful new product development (NPD) is achieved by a clear 

understanding of technology, identification of customer needs, and optimal management of 

resource exploitation (Henard and Szymanski, 2001; Perry, Chandler and Markova, 2012). A 

proficient execution of the internal innovation process is important, although in today’s product 

success a key technology or a value proposition by itself is no longer the single determining 

factor (Adner, 2006, 2012; Evanschitzky et al., 2012). Part of the value of an innovation is 

created by its features and characteristics, but is also affected by the interdependent context in 

which the development and use of the innovation takes place (Adner, 2006; Adner and Kapoor, 

2010; Podoynitsyna et al., 2013). The innovation process is becoming a multi-disciplinary 

practice involving several actors (from industry, research institutes, government, etc.), who all 

contribute to the value and success of an innovation. New product development increasingly 

takes place in ecosystems, in which innovation both takes place at the individual and at the 

collective level. Acting in this interdependent and integrated ecosystem context results in new to 

the firm opportunities, but also in new uncertainties and risks (Adner, 2006).  

The magnitude and reach of these uncertainties and risks depend on the type of enterprise and 

the market in which they act (Adner and Kapoor, 2010; Podoynitsyna et al., 2013). Innovative 

ventures experience a relatively low survival rate of all new ventures in general (Song et al., 

2008), as they are often involved in the development of (breakthrough) innovations requiring 

high amount of initial investment with high levels of payoff uncertainties (Barczak et al., 2009; 

Podoynitsyna et al., 2013). Innovation in Small and Medium Enterprises (SMEs) is often 

accompanied with even higher risks, which cannot be managed as easily as in large enterprises 

due to smaller product portfolios and less available resources (Rothwell and Dodgson, 1991; 

Van De Vrande et al., 2009). This leads to an interesting topic on how innovative SMEs deal, in 

their innovation process, with the interdependencies and associated risks of the ecosystem. 

The key lesson derived from this introduction is that SMEs act in ecosystems and need to 

manage interdependencies in that ecosystem to create value in innovation processes. It is no 

longer sufficient to understand the technology and customer and optimally exploit resources 

(Perry, Chandler and Markova, 2012). Managing the interdependencies, by approaching the 

innovation process by an ecosystem perspective, could result in higher value products. 
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Ecosystems in renewable energy 

The interdependent ecosystem context is evident in the field of renewable energy (Negro et al., 

2012). Since the 1970s, The Dutch electricity system is in transition, from fossil fuel based 

energy towards renewable energy (Verbong and Geels, 2007). However, the transition has 

impact on many stakeholders’ interests causing it to be slow moving (Verbong and Geels, 

2007). Environmental aspects have gained importance in the transition process, but 

liberalization and Europeanization are still seen as the biggest force to foster the energy 

transition process (Verbong and Geels, 2007). Next to this, many barriers exist in terms of 

actors hindering the transition and lowering the potential of renewable energy. Negro et al. 

(2012) studied how the interaction of industry, government and research institutes influences 

the diffusion of renewable energy and how systematic problems hinder the development of 

successful innovations. Some examples hindering diffusion are: industry actors aiming at 

incremental/near-to-market innovation, incumbents’ dominance in the current, lack of long-term 

consistent regulations regarding stimulating the development of renewable energy solutions and 

the lack of a sufficient knowledge infrastructure creating a misalignment between knowledge 

created at research institutes and needs in practice. These examples illustrate the prominent 

interdependent ecosystem characteristics of the renewable energy sector, its behaviour and the 

interdependencies affecting successful idea generation, conversion and diffusion.  

In particular the Dutch PV industry, whose value heavily depends on the contributions by 

industry actors, as well as research institutes and governments (Huijben and Verbong, 2013; 

Negro et al., 2009; Verbong and Geels, 2007). Although the increase in entrepreneurial 

activities and knowledge creation in the Dutch PV industry, successful product development and 

diffusion is still lagging, partly caused by a lack of market formation (Negro et al., 2009). Thus, 

innovating in the PV industry is characterized by a high level of market- and technology 

uncertainties and the market shows a networked and interdependent nature. Hence an 

ecosystem perspective is relevant and applies to the Dutch PV industry, making it an interesting 

field for studying SMEs’ innovation process in ecosystems. The emerging Dutch PV industry is 

therefore an interesting field in regard to the research’s main purpose of exploring how 

innovative SMEs can apply an ecosystem perspective to their innovation process.  
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2. LITERATURE REVIEW 
The goal of this chapter is to briefly introduce the characteristics of innovative SMEs and their 

innovation development process, after which the innovation ecosystem perspective is 

introduced in order to better understand the increasingly interdependent SMEs innovation 

process. 

2.1 Innovative SMEs 

The importance of innovation to economic growth and business survival has been frequently 

addressed in literature, as it is one of the key factors to gain a competitive advantage and 

establish future growth opportunities (Drucker, 1985; Kim and Mauborgne, 2005; Neely, 1998; 

Traitler et al., 2011). Establishing future growth depends on the firms’ ability to innovate 

successfully (Adner and Kapoor, 2010). Innovation is defined as an idea or concept which is 

perceived by (potential) adopters as a new or better solution to existing products or services in 

the market (Rogers, 2010). The differentiation in better and new solutions is commonly referred 

to as the distinction between incremental and radical innovations.  

Product innovativeness has been defined in a variety of ways in the existing literature, being 

rather inconsistent (Garcia and Calantone, 2002). Therefore a clear operationalization of the 

term product innovativeness is needed as typology of innovation. A common taxonomy for the 

classification of innovations is based on product newness (Booz, Allen and Hamilton; 1982). 

The framework categorizes new products along two categories of newness to (1) the developing 

firm and (2) the market. Radical innovations are those who are new to the market as well as 

new to the developing firm. In contrast, incremental innovations are those who are les new to 

the firm and market. 

Although this classification is commonly used in literature, it is prone to one’s interpretation of 

newness to the firm and newness to the market/industry. As explained by Garcia and Calantone 

(2002), a product which is radical to one firm can be identified as incremental to another firm. 

Therefore a second dimension is included, based on a macro/micro perspective. Micro level 

refers to the focal firm, where macro level refers to the industry or market. This is relevant 

because it explains product innovativeness to whom and from whose perspective (Garcia and 

Calantone, 2002). Radical innovations are those who create discontinuities along both industry 

(macro) and firm (micro) level at both sublevels of market and technology. Incremental 

innovations are those who only produce discontinuities at the firm level. In between these two 
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types of innovations, there is a third additional category: really new innovations. These 

innovations are identified by creating discontinuities along either the macro market newness or 

the macro technology newness and on any dimension of the micro-marketing or micro-

technology level. Table 1 gives an overview of the innovation typology. 

                Level Macro (Industry) Micro (Focal firm) 

Type of innovation Market newness Tech. newness Market know-how Tech. know-how 

Radical x x x x 

Really new x    and/or        x x           and/or             x 

Incremental - - x x 

Table 1: innovation typology (Garcia and Calantone, 2002) 

Innovation is often suggested as the only solution to survive in increasingly competitive markets 

(Kim and Mauborgne, 2005). This does not only apply to large enterprises, studies have shown 

a positive effect of innovation on the performance of SMEs in particular (Rosenbusch, 

Brinckmann and Bausch, 2011). SMEs can be considered a key factor in driving the market 

economy and are an important source of economic growth, which is mainly achieved by 

innovation (Saunders et al. 2014).  

For the classification of SMEs this study refers to the SME definition by the European 

Commission (EC, 2005). A distinction is made between micro, small, medium and large 

enterprises based on the headcount (FTE) and the annual turnover. Table 2 gives an overview 

of the classification, a SME is defined as an enterprise with fewer than 250 FTE and an annual 

turnover less than or equal to 50 million euros.  

Enterprise category Headcount (FTE) Annual turnover 

Large ≥250 >50 million 
Medium <250 ≤50 million 
Small <50 ≤10 million 
(micro) (<10) (≤2 million) 

Table 2: SME definition (European Commission, 2005) 

A distinction can be made between innovative and non-innovative SMEs. As innovation has 

been defined in the previous chapter based on technology- and market newness, innovative 

SMEs are those whose activities are dedicated towards developing incremental, really new or 

radical innovations. 
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SMEs innovation development process 

In general it argued that the NPD process by (mainly large) enterprises consists of ideation, a 

product definition, a feasibility study, prototyping, manufacturing, launching and a ramp-up 

(Huang et al., 2002). The study by Huang et al. (2002) showed that the activities performed by 

large firms and SMEs overlap, however SMEs tend to face more difficulties in proficiency as the 

innovation development processes tend to be more iterative and parallel instead of linear and 

sequential. Hence the SMEs innovation development process is approached at a more 

aggregated level as shown in Table 3. By combining the NPD stages, three innovation 

development phases are introduced: idea generation, conversion and diffusion. The SMEs 

process of developing innovations goes along with higher level risks and uncertainties (Huang 

et al., 2002; O’Reilly and Tushman, 2004). Managing the innovation process effectively is one of 

the most important, difficult challenges, especially for innovative SMEs (Kim and Wilemon, 

2002; Van De Vrande et al., 2009).  

 
Table 3: innovation development process. 

2.2 Innovating in ecosystems 

Although the ecosystem metaphor is relatively new, it has gained increasing attention in 

management research (Thomas and Autio, 2012). However, the definition of an ecosystem is 

subject to perception as it depends on several dimensions, like the key source of value, the 

locus of coordination and the delineation of the participating actors (Adner, 2006; Thomas and 

Autio, 2012). Therefore this subchapter starts with an introduction of some of the commonly 

referred to ecosystem perspectives and concludes with obtaining the innovation ecosystem 

perspective introduce by Adner (2006). 

The business ecosystem perspective is one of the first approaches to study clusters in 

delivering value to the end user. Moore (1993) argues that businesses cannot succeed in a 

vacuum and compares acting in clusters to organic ecosystems emphasizing on efficiency and 

Ideation Product definition Feasibility assessment Prototyping Manufacture Launch Ramp-up
Idea creation, 

concept 
initiation, first 

market and 
technology 
evaluation.

Concept 
development, 

value proposition, 
market analysis.

Prove technology, 
prove market, detailed 
market and technology 

evaluation.

Testing, pilot, 
re-design, 

demonstrate.

Production 
equipment, 

mobilize 
resources.

Market 
introduction, 

first 
revenues, 

build 
awareness.

Scale-up 
sales, 

increase 
production.

Idea Innovation
Generation Conversion Diffusion
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flexibility in producing goods and services (Moore, 1998). At the centre of every business 

ecosystem is a focal firm, called the keystone business, orchestrating the ecosystem (Iansiti and 

Levien, 2004). Although the business ecosystem perspective focuses on a focal firm or platform, 

it is limited to the level of operational efficiency and flexibility (instead of developing innovations) 

as the key source of value. 

A second ecosystem perspective is the industry based ecosystem, which sees innovation and 

externality benefits as the key source of values. The industry ecosystem considers a 

(technology) platform as the locus of coordination (Thomas and Autio, 2012), where 

participating actors in symbiosis drive innovation. 

Adner (2006) provides a third perspective on ecosystems, with a particular innovation or 

technology and externality benefits as the key source of value. His definition states that an 

innovation ecosystem is “the collaborative arrangements through which network firms combine 

their individual offerings into a coherent, customer-facing solution” (Adner, 2006, p. 2). It 

comprises an interdependent network of actors who all contribute to the generation, 

development and delivery of valuable innovations (Adner 2012; Van Dyck, 2012), in which a 

focal innovating firm serves as the locus of coordination. 

Finally, the multi-level perspective (Schot and Geels, 2008) is introduced as it provides a 

valuable contribution to the existing ecosystem views in terms of including an multiple-level view 

on technology transition. The process from one dominant regime toward a new dominant 

regime, known as a transition, entails a complex set of interactions between incumbent firms, 

high-tech ventures, users, governments, scientists, etc. (Walrave et al., 2013). This technology 

transition is the locus of coordination in the multi-level perspective. Table 4 gives an overview of 

the four different perspectives, their key source of value and the locus of coordination. 

Ecosystem perspective Key source of value Locus of coordination 

Business ecosystem 
Efficiency and flexibility in producing 

goods and services 

Keystone orchestrating firm or 

(technology) platform 

Industry ecosystem Innovation and externality benefits (technology) platform 

Innovation ecosystem 
Innovation and externality benefits Focal firm with innovative 

product/technology 

Multi-level perspective 
Breakthrough innovation at micro-

level (niches) 

Key technology transition 

Table 4: ecosystem perspectives 
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This research focusses on how innovative SMEs can apply an ecosystem perspective to their 

innovation development process to deal with the nowadays interdependent context. Therefore 

the key source of value should come from a focal firm with a specific innovation, which is 

generated by the contribution of several ecosystem participants. The focal firm and his 

innovation development process is the locus of coordination, aiming at externality benefits for all 

the ecosystem actors. According to this focus, the Innovation ecosystem perspective as defined 

by Adner (2006) fits well. However, the view on the innovation development process by Adner 

(2006) is aimed towards managing a firm’s value chain oriented ecosystem and its relations with 

key suppliers, customers and other value-chain actors only. The innovation ecosystem 

perspective therefore is limited to the to a single-level context only. Although the innovation 

ecosystem and multi-level perspective are designed for different purposes, the latter can 

contribute to the perspective of innovation ecosystems (which is aimed for in this study) as it 

provides an multi-level holistic view on the innovation process (Geels, 2004; Walrave et al., 

2013). 

From here on an innovation ecosystem is defined as: the constellation of interdependent actors 

organized around a focal innovating firm aiming at the development of a coherent customer-

facing value proposition. 

2.3 The innovation ecosystem perspective 

The innovation ecosystem perspective shows some similarities with other streams on innovation 

development by collaborating firms. De Man (2004) introduced the networked economy which is 

based on strategic alliances. Industries no longer act in a market economy, but in a network 

economy in which firms suffer from managing complete networks instead of solely individual 

alliances (De Man, 2006). This relates to orchestrating and leading the complete innovation 

ecosystem (Adner, 2012). Another stream comprises value networks, which argues that 

nowadays supply chains are nested within larger value networks. A firm is often part of multiple 

supply chains, with possibly the same suppliers and competitors, all included in an overarching 

value network (Lusch et al., 2010). This relates to the overarching value proposition in which a 

network of actors aims at developing a coherent customer facing solution (Adner, 2012). 

Transition management argues that innovation and technology transition takes place in 

protected spaces (Smith and Raven, 2012) that act as incubation places, which relates to the 

supportive innovation ecosystems (Adner, 2012; Geels, 2002; Walrave et al., 2013). Although 

the existence of these alternative streams, the innovation ecosystem perspective is argued to 

be the contemporary way to refer to all these streams (Thomas and Autio, 2013) and the 
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ecosystem topic is strongly emerging in the management field (Adner, 2006, 2012; Adner and 

Kapoor, 2010; Thomas and Autio, 2012, 2013, 2014; Walrave et al., 2013). 

Increasing the likelihood of successful innovation development and commercialization starts by 

creating a supporting innovation ecosystem (Adner, 2006). Such an ecosystem is initiated 

typically by innovative SMEs, introducing new inventions (Walrave et al., 2013). In order for 

these inventions to succeed the focal firm needs to build and manage the ecosystem, 

considering its risks and aligning stakeholder’s expectations (Adner, 2012). Walrave et al. 

(2013) suggest that further research is needed concerning the innovation ecosystem 

perspective and should be aimed at empirical testing by performing in-depth case studies with 

innovative SMEs on their innovation process, which is in line with this research’s objective. 

Relevant aspects are the influence of the different ecosystem actors and risks, and their 

dynamics, highlighting the relevance of this master thesis purpose. 

In the next subchapters, elements of the innovation ecosystem are further elaborated. The first 

step is to explore current literature on ecosystem evolution and how different actors play a role 

in this process. The next step is to explore which ecosystem risks are defined, and what the 

causes and consequences are for innovating firms encountering ecosystem risks. 

2.3.1 Innovation ecosystem evolution 
There are several articles in the current literature describing the phased evolution of 

ecosystems (Moore, 1993; Smith and Raven, 2012; Thomas and Autio, 2013; Walrave et al., 

2013).  

 Smith and Raven (2012) describe ecosystem evolution at a rather abstract level. 

Ecosystems are initiated by experimentation (shielding) on new products and technologies to 

align technology and user demands (Schot and Geels, 2008). When experimentation succeeds 

these can be converted in pilot test projects (nurturing). A task in this phase is to show that the 

technology actually works in the field. The final stage consists of realizing demonstrations, the 

final objective is to show that the emerging technology can compete with the dominant market 

players (empowering). 

 Moore (1993) provides a four stage ecosystem creation that consists of birth, expansion, 

leadership and self-renewal. The first step is to work with customers and suppliers to define a 

new value proposition around a seed innovation. The next step is to bring the offer to a large 

market by expanding the ecosystem with partners and scale up to reach maximum market 

coverage. If market coverage is reached, the aim is to build leadership and get actors wanted to 
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be involved to further improve the value offering with the ultimate goal that the ecosystems 

results in self-renewal by bringing new ideas to the existing ecosystem. 

 Thomas and Autio (2013) built a three stage ecosystem creation based on a meta-

analysis of existing literature on ecosystem emergence and evolution. The first phase consists 

of gathering resources to perform early operations and protect ideas. The second phase 

involves growing as an ecosystem by involving actors and receiving investments. This phase 

also involves increasing product awareness. The final phase consists of controlling the 

ecosystem participants and value appropriation and optimize the ecosystem configuration. 

Although current literature studying ecosystem evolution shows similarities in stages and 

activities (Thomas and Autio, 2013), there is no consensus about how ecosystem evolution 

relates to the choice of a specific ecosystem strategy. 

Figure 1 shows how Adner (2012) differentiates two strategic paths in ecosystem evolution to 

reach large scale adoption. These two strategies are based on the offered value proposition and 

the scale of rollout over time. Where the first strategy (full value ecosystem) aims at building a 

complete value proposition first and then starts the rollout by experiments, pilots and demo’s, 

the second strategy (minimum viable ecosystem) first focuses on creating a minimum 

ecosystem first that still could deliver value and create revenues, then increases the scale of 

rollout and thereby improves the value proposition. Even though the strategies differ in focus, 

they both follow a path of phased rollout and staged ecosystem expansion. However, it is 

unknown how this relates to the ecosystem role and which actors are involved. 

 

Figure 1: paths in ecosystem evolution (Adner, 2012) 
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Although phases and activities in ecosystem creation are known, literature does not provide a 

clear differentiation and delimitation of the actors involved in this process, and how this relates 

to the pursued ecosystem strategy. It is argued that every actor that contributes to the value of 

an innovation and therefore causes the focal firm to have interdependences should be taken 

into account (Adner, 2012). These could be complementary innovators or intermediary adopters 

as well as co-innovation partners. However, the value of innovation for (especially) the end user 

is determined not only by industrial factors but also by, for example, governments in the form of 

regulations and legislation (DNV Kema, 2013). Therefore Figure 2 introduces the triple helix 

concept (Etzkowitz and Leydesdorff, 2000), to divide the actors in three main categories: 

industry, research institutions and government. 

Understanding how the innovation ecosystem evolves in terms of actors is needed as 

“Designing and managing the interdependencies between all partners and their environments 

not only requires a deep understanding of the venture’s own innovation, but also a 

comprehensive understanding of the roles and positions of the other actors within the 

ecosystem” (Walrave et al., 2013, p. 1). However, to the best of knowledge there is no clear 

guideline on who those actors are and where they get involved during the innovation process. 

 
Figure 2: triple helix ecosystem actors 

2.3.2 Risks in the innovation ecosystem 
The innovation ecosystem perspective contains three ecosystem risks (Adner, 2006). The first is 

the project execution risk referring to the internal project challenges. The second risk is called 

the adoption chain risk, who has to adopt the innovation before the end-user can? The third and 

final risk introduced is co-innovation risk, stressing the importance of other ecosystem firms 

developing complementary innovations.  
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Execution risk 
Internal (project execution) risks that follow from the standard process of project management. 

Relevant questions are: how can firms develop and deliver the innovation on time, according to 

the predefined specifications and create competitive advantage? 

Adoption chain risk 
It may be that there are a number of intermediaries between the focal firm and the end-user, 

who all have to adopt the innovation before the end-user can fully benefit from the value 

proposition. Adner (2012) helps to recognize which customer in the adoption chain is the most 

important; all of them. Instead of aiming at the end-user cost price, firms should focus on the 

total cost of use and the relative benefits for all parties in the adoption chain. 

Co-innovation risk 
Managers should assess their own execution risks, however they often fail to get an 

understanding of what their dependences are regarding their partners. The success of an 

innovative product often relies on the success of complementary innovations in the ecosystem, 

causing co-innovation risks. Co-innovations consist of innovation components (behind/supplying 

the focal firm in the value chain) and innovation complements (in front of/complementing the 

focal firm in the value chain). Value is not delivered by the focal firm only, but by a network of 

partners all contributing to a valuable innovation. 

The type and level of risks encountered is strongly related to the innovation strategy to be 

pursued (Adner, 2006). The innovation strategy describes aspects regarding performance 

expectations and target market(s). Hence, when studying which ecosystem risks firms have 

encountered, it is important to focus on strategic changes as these changes could possibly 

related to ecosystem risks. Figure 3 shows the creation of an innovation strategy as an cyclic-

like process. After the focal firm determines what to offer, in which market and what the 

expectations are, innovation ecosystem risks should be addressed. This again leads to 

reshaping the innovation strategy and so on (Adner, 2006). Examples of changes in the 

innovation strategy due to ecosystem risks are: lower performance targets, allocating more 

resources to the project, reassigning development responsibility among the firm and its 

partners, changing the target market, forgoing the opportunity, lobbying the government for 

supportive regulatory changes, acquiring a competitor or partner, and so forth. However, this 

interplay between strategy making and risk assessment lacks empirical evidence (Walrave et 

al., 2013). 
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Figure 3: strategy making and ecosystem risks (Adner, 2006) 

The location in and structure of the value chain is another important determinant of ecosystem 

risks too (Adner, 2012; Adner and Kapoor, 2010). Further to the back-end of the chain causes 

the focal firm to have a relatively longer adoption chain, where focal firms closer to the front-end 

of the chain often are more dependent of components and complements (Adner and Kapoor, 

2010). These arguments indicate that when developing a strategy, firms should keep in mind 

their product and firm positioning in the ecosystem. 

2.3.3 Risk management in innovation ecosystems 
Risk management is frequently studied in which scholarly work is mainly centered around 

internal risks (operating, liability, R&D, credit, behavioral, etc.) and external risks (political, 

government policies, macroeconomics, social, natural, etc.) (Miller, 1992). However, research 

on risk management in an ecosystem context is limited (Adner, 2006, 2012; Thomas and Autio, 

2012). In the previous chapter the innovation ecosystem is introduced arguing that innovation 

firms have to deal with ecosystem risks. However, firms acting in ecosystems also interact with 

the regime (meso-level) and landscape (macro-level) (Smith and Raven, 2012). Regime and 

landscape uncertainties are well addressed in the field of scientific research, but less in the 

interdependent context of innovation ecosystems. Miller (1992) categorizes uncertainties with 

their origin at different levels of analysis. At landscape level there are the general environmental 

uncertainties, were at regime level uncertainties mainly refer to the dominant industry and 

related rule-set. At innovation ecosystem level the uncertainties are mainly value-chain driven 

and refer to the innovation development process interdependencies (Adner, 2006). Table 5 

shows an overview of different dimensions in which innovative firms interact (Adner, 2006; 

Miller, 1992; Smith and Raven, 2012). 
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Landscape / macro-level Examples 
Political War, revolution, democratic changes, other political constellations. 

Government policy Fiscal and monetary reforms, price controls, trade restrictions, government regulation, 
barriers to earnings. 

Macroeconomic Inflation, changes in relative prices, foreign exchange rates, interest rates, terms of 
trade. 

Social Changing norms, values and social concerns, unrest, demonstrations, culture, 
awareness. 

Natural Variations in climate, disasters, earthquakes, hurricanes. 
Regime / meso-level  

Input market Quality, shift in market supply, changes in quantities. 
Product market Changes in consumer need, availability of substitute good, scarcity of complementary 

good. 
Competition Rivalry from existing competition, new entrants, technological changes. 

Current rule-set Engineering practices, production process technologies, skills and procedures, ways of 
defining problems. 

Innovation ecosystem  
Co-innovation The value of an offering could be dependent of, for example, complementary 

innovations. This is referred to as interdependence risk. A focal firms' innovation 
success depends on actors within the ecosystem who also need to develop innovation. 
In contrast, when an innovation is a component of a larger solution under 
development, the innovation's success is dependent of co-innovation. A real challenge 
is to align ecosystem partner’s interests to overcome co-innovation barriers to 
innovation success. 

Adoption-chain Before the end user can benefit from the innovation, the innovation needs to be 
adopted across the entire value chain. Getting intermediary actors positioned between 
the focal firm's innovation and the final customer to adopt the technology/innovation is 
a big challenge in bringing true value to the end customer. Focal firms located 
upstream the value chain are likely to face more intermediaries causing challenges. 

Execution Operational risk, feasibility, labour, input supply, production, liability issues, research 
and development, financial. 

Table 5: different levels of risks and uncertainties in existing literature 

When a firm is going through the innovation development process, they often encounter 

challenges as a result of the uncertainties mentioned above (Adner, 2012; Miller, 1992). Existing 

literature is limited to arguing that firms could deal with ecosystem risks by for example revising 

their innovation strategy (Adner, 2012), however it is unknown in what way firms actually 

respond to encountered ecosystem challenges. 

Ecosystem risk management literature is limited, but there is commonality on an abstract level 

in ecosystem management. Coping strategies concerning risk management by an ecosystems 

perspective have in common that they all can be divided in either one of the following 

categories: adapt or steer. Table 6 gives an overview of the few studies on risk management 

strategies in terms of an ecosystem perspective. 
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 Risk responses 
Author(s) Adapt Steer 

Smith and Raven 
(2012) 

Fit and conform, adjust to environment. 
Adapt by selecting a more accessible 

niche. 

Stretch and transform, reshape 
environment. 

Iansiti and Levien 
(2004) 

 
Niche player, keep distance from 

keystone players and hubs, be part of 
smaller networks so that leaving the 

network becomes a thread. 

Keystone and dominator, improve 
overall health of the ecosystem, benefits 

performance of the firm. Creating and 
sharing value with its network. Central 

hub position. 
Adner (2006) Passive and follow. Choose a leader or 

market to follow, adjust to environment to 
fit in. 

Active and lead. Tailor the development 
to your own strengths. Take an 

orchestrating role by steering externals. 

Table 6: strategic responses 

Adapting to ecosystem risks and challenges involves reforming to external factors and 

influences (Smith and Raven, 2012), in terms of finding ways to best cope with the external 

forces and adapt to it. On the other hand is steering as a coping mechanism. Steering refers to 

creating and influencing externals (Smith and Raven, 2012) to fit to your requirements, needs 

and goals (Adner, 2006). The concepts of adapting and steering seem relevant in studying how 

innovating firms cope with ecosystem risks, but lack empirical evidence. 
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3. RESEARCH QUESTIONS 
The first chapter of the literature review showed the importance of new product development 

and the benefits of a proficient innovation process. Traditionally the success of a firms 

innovation is determined by understanding the technology, customer and an optimal exploitation 

of resources (Perry et al., 2012). As innovative SMEs already have difficulties in dealing with the 

aforementioned challenges, they nowadays face additional risks due to acting in an increasingly 

interdependent context (Adner, 2006; Podoynitsyna et al., 2013). Markets gradually transform 

into interconnected constellations of actors, aiming at delivering a coherent customer-facing 

solution in which value by an overarching value proposition (Adner, 2006). Literature repeatedly 

argues for new approaches to deal with risks and challenges resulting from these 

interdependencies. These trends beg for a new holistic approach to the SMEs innovation 

development process. 

An innovation ecosystem perspective could help innovative SMEs in improving their 

collaborative, interdependent, innovation process. However, current literature on innovation 

ecosystems is limited and is mainly descriptive on a rather aggregated level. Ecosystem 

literature has also failed to consider the differences in innovation challenges between large 

enterprises and SMEs, the dynamics of ecosystems and the operationalization of the ecosystem 

perspective. This study contributes to the innovation ecosystem literature by answering the 

following main research question: 

How can innovative SMEs apply an innovation ecosystem perspective to their innovation 

process? 

Context 
To study how SMEs can apply an innovation ecosystem perspective to their innovation process, 

a field is preferred which is characterized by an interdependent context composed of actors who 

all contribute to the value of an innovation. The Dutch PV industry depends strongly on the 

interaction between industry, government and research institutes, and the innovation process of 

the PV industry is characterized by a high level of market- and technology uncertainty. Next to 

this is the PV industry part of an emerging renewable energy ecosystem. Hence it is of 

theoretical and practical relevance to study how an innovation ecosystem perspective applies to 

innovative SMEs in the Dutch PV industry. 
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Figure 4: conceptual framework on the innovation ecosystem perspective 

Figure 4 shows the conceptual framework which is deduced from existing literature on the 

innovation ecosystem perspective. This framework serves as the base for the research 

questions, which partly seek to confirm the framework by looking for empirical evidence and 

also aim at uncovering new findings that could help in better understanding and improving the 

innovation ecosystem perspective. Current knowledge on innovation ecosystems explains that 

after firms develop an innovation strategy for their innovative concept, they need to map their 

innovation in the value chain and thereby assess the micro-level execution-, co-innovation and 

adoption chain risks. After these risks are visualized in an ecosystem map, firms either choose 

to revise their innovation strategy if the perceived risks are too high or choose to translate the 

ecosystem map in an ecosystem strategy. Ecosystem evolution is visualized by the recursive 

arrow from the innovation ecosystem map to the innovation strategy, and involves changing or 

adapting the innovation strategy which then indirectly leads to changing or adapting the 

ecosystem strategy. 

In order to find an answer to the main research question, three sub questions are derived in 

which the different topics address current gaps in literature. The first sub question is aimed at 

studying and describing ecosystems evolution. Although existing literature does describe 

phases and activities in ecosystem development (Moore, 1993; Smith and Raven, 2012; 

Thomas and Autio, 2013; Walrave et al., 2013), it lacks a clear description of changes in the 

ecosystem strategy and actors involved during the evolution. This remark is also acknowledged 

by Walrave et al. (2013), who mention that future research should be aimed towards studying 

roles and the involvement of actors at different levels of the ecosystem. The need for a better 
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understanding of ecosystem evolution is underpinned by the fact that the innovation ecosystem 

perspective by Adner (2006) also lacks a clear delineation of ecosystem strategy evolution. 

Therefore the first sub question is: 

A) How do innovation ecosystems evolve, in terms of an ecosystem strategy and actor 
involvement, for SMEs in the Dutch PV industry during the innovation process? 

Innovative SMEs face increasing challenges during the innovation process, which are not only 

imbedded in the focal firm but also in the innovation ecosystem and its broader context (Adner, 

2012; Walrave et al., 2013). Acting in Innovation ecosystems entails interdependencies among 

the actors that translate in ecosystem risks like project execution, adoption-chain and co-

innovation (Adner, 2006). However, research on when these ecosystem risks occur and how 

firms can respond to them is limited. Literature provides a first indication on where in the 

innovation process enterprises are likely to face ecosystem risks; however these suggestions 

lack empirical support. Next to this it is argued that the current scholarly work on innovation 

ecosystem risks is rather value chain, single-level, oriented (Walrave et al., 2013). So the 

second sub question is: 

B) Which Innovation ecosystem risks do SMEs in the Dutch PV industry encounter, and 
when during the innovation process? 

Finally, there is little known about how SMEs can respond to ecosystem risks faced during the 

innovation process. As existing ecosystem literature does provide tools in predicting potential 

ecosystem risks and some strategies in managing ecosystems, it is rather unknown how SMEs 

actually cope with ecosystem risks when being encountered. Next to this it is relevant to study 

how encountered ecosystem risks results in responses that relate to revising the ecosystem 

strategy and therefore affects ecosystem evolution. Therefore the third sub question is:  

C) How do SMEs in the Dutch PV industry cope with Innovation ecosystem risks 
encountered during the innovation process?  
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4. METHODOLOGY 
This chapter describes the research method that is used in order to find answers to the research 

questions. A short research setup introduction is provided, after which the process methodology 

is explained and this chapter concludes with a discussion on the validity and reliability of results 

found in this study. 

The aim of this research is to provide an in-depth description of phenomena in real life and 

context (Eisenhardt, 1989). Identifying the holistic characteristics by exploring the SMEs 

innovation process in terms of an innovation ecosystem perspective. The first sub question is 

rather descriptive and aimed at understanding how the innovation ecosystems evolved. The 

second sub question contains theoretical testing (Yin, 2008) (studying the presence of adoption 

chain and co-innovation risks), as well as an explorative design to reveal additional ecosystem 

risks. The third sub question is mainly explorative, uncovering how innovative SMEs respond to 

the ecosystem risks encountered during the innovation process. 

The approach is funded in scientific theory to uncover the nature of managerial processes. 

Comparative case studies are well suited for this purpose, hence case study research is an 

appropriate method as it is expected to study contemporary events in which relevant 

behavioural events cannot be controlled (Eisenhardt, 1989; Van Aken, 2004). 

4.1 Chematronics 

Chematronics, founded in 2007, is an organisation specialized in consultancy in the fields of 

strategy, business development and finance for innovative small and medium-sized enterprises 

(SMEs). They support and advise in initiating, creating, evaluating, realising and financing new 

business opportunities. SMEs face challenges every day resulting from a complex and dynamic 

environment. This causes a scenario in which daily operations often are prioritized; 

Chematronics provides short term results while structurally improving the business development 

capabilities of their clients. 

By participating in business development for SMEs, providing strategic advice, performing 

market research, value chain analyses and financing issues Chematronics possess a wide 

range of experience and a broad network. 

Chematronics provides explicit knowledge and experience in the field of solar energy. Due to 

participating and consulting in several (collaborative) projects within the PV industry, they own a 
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large PV industry related client database with a wide range of entrepreneurs, SMEs and 

collaborations relevant for this research. 

4.2 Process research methodology 

This section outlines on which criteria the cases are selected and the methodology used to 

study these cases. In order to explore the contemporary phenomena of how innovative SMEs 

apply an innovation ecosystem perspective to their innovation process, a number of 

comparative cases is selected in which innovative SMEs in PV developed an innovation through 

collaboration. The selected cases are characterized as cooperative projects initiated by 

innovative SMEs in which several ecosystem actors participate and contribute to a coherent 

customer-oriented solution. This thesis focuses on applying an innovation ecosystem 

perspective to the innovation process, therefore the choice to select the innovation developers, 

being SMEs, as input for the qualitative data collection. In answering the research question, the 

goal of this study is to get insights in how ecosystem risks affect the SMEs strategy in terms of 

acting in innovation ecosystems.  

This goal can be achieved by examining how innovative SMEs approach the process of 

innovation and what (ecosystem) criteria underlie to strategy development. Therefore founders 

of SMEs will be selected as respondents to the interviews, because their authority allows them 

to affect why and how SMEs approach the innovation development process. 

Van de Ven (2007) and Langley (1999) differentiate between two types of research, process 

research and variance research. As the research questions are directed towards exploring risks 

and strategies during the innovation development process, a process research methodology fits 

well to the aim of this study. A process research method aims at revealing a sequence of 

events, activities, and choices which form the criteria to explain how strategies are formed and 

changed over time (Langley, 1999). The unit of analysis is the innovation development project 

by innovative SMEs conducted in each of the cases. The first sub question aims at describing 

the innovation ecosystem evolution process. The second sub question focusses on identifying 

the underlying criteria in terms of ecosystem risks faced during phases in the innovation process 

and the third sub question aims at revealing how SMEs cope with and respond to these risks. 

4.2.1 Research design 
The first step is taken, tailoring the study method to the research questions. A process study is 

chosen, with the goal to identify a sequence of relevant events that formed the criteria in 

strategy making over time (Poole et al., 2000). This study takes on a qualitative framework 



30 
 

analysis approach (Yin, 2008), in which the innovation ecosystem perspective (introduced in the 

literature review) is the theory underlying the conceptual framework (Figure 4). To provide 

guidance in identifying relevant events, a reproductive approach is taken, employing the 

deduced conceptual framework being supplemented with induced practical observed events 

(Langley, 1999). 

As this research focusses on the innovation development process by SMEs in PV, data is 

mainly build up from historical observations. Real-time observations are usually preferred over 

historical events, because of the absence of retrospective biases (Langley, 1999; Poole et al., 

2000). However, observing innovation development processes in real time is a time-consuming 

method. Because of the limited time-frame of this master thesis, historical data is collected 

using interviews with the SMEs founders as the primary source and supplemented by 

secondary data sources. Consequences for the completeness, validity and reliability regarding 

the collected data is discussed in sub chapter 4.2.4. 

Multiple cases are selected for within case analysis in which the application of the innovation 

ecosystem perspective is investigated in different conditions. Next to this a comparative (cross) 

case analysis is performed to identify patterns, similarities and differences (Yin, 2008). The 

sample used to answer the research questions consists of 7 cases (and one case to practice 

and improve the interview protocol) which are selected on specific criteria:  

• SME active in Dutch (building applied and building integrated) PV industry 

• Innovative characteristics 

• Development of an incremental, really new or radical innovation  

• Use of partners and collaborations during innovation process 

As explained by Adner (2006), the innovation strategy interacts with the level and type of 

ecosystem risks encountered when innovating. As the innovation strategy depends on the level 

of product innovativeness, positioning in the value chain, and phase in the innovation 

development process, cases are selected that differ on these aspects. This increases the 

external validity of the results. The cases include start-up enterprises, as well as small and 

medium firms which also increases case diversity. All the cases are active in the emerging solar 

ecosystem and the results are generalizable to similar industries. The application of an 

ecosystem perspective is especially relevant for interdependent contexts, and because the 

unique access to knowledgeable persons, the Dutch PV industry is chosen as the key area of 

interest. 
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4.2.2 Data collection 
The formation of answers to the research questions is built from qualitative data and is guided 

by the conceptual framework. Qualitative data collection is conducted through triangulation by 

combining multiple data collection methods (Eisenhardt, 1989). The key method used is semi-

structured interviews (Corbin and Strauss, 1990). The conceptual framework, shown in Figure 4, 

gives guidance for the questions to be included in the interview. However, during the interview 

relevant new insights can emerge. Semi-structured interviews allow for some flexibility in 

diverging from predefined constructs and protocols. Besides the interviews, secondary sources 

of  information are tapped into, like documentations of project plans, business plans or models 

and collaboration agreements. 

After the selection of the cases, an interview was scheduled with the SMEs founder or CEO. In 

some cases, additional interviews were scheduled to ask additional questions, complement the 

data and reflect on the findings from the first interviews. For the triangulation, every respondent 

was asked to provide relevant secondary data like project documentations and business plans. 

Next to this, Chematronics BV delivered relevant information on the cases which is an outside 

source and therefore also improves the reliability of the results. 

Data collection through interviews is guided by following the innovation development process 

derived from the literature review. As the study follows a process research design, the 

interviews aim at revealing factual strategic decisions and change during the phases of the 

innovation process and exploring which criteria events, activities and choices underlie the 

strategic path (Langley, 1999). To partially overcome the challenges in revealing and collecting 

retrospective data, preliminary event sequences were build based on data from secondary 

documentations that were available beforehand like press releases and public documentations. 

These preliminary event sequences were also used to guide the interviews. 

Data is gathered on a relevant set of events during the innovation development process. After 

the interview is conducted and the transcription is made, the first step is to scan the text and 

mark all relevant core events. As the ecosystem evolution processes and encountered 

ecosystem risks are closely related to innovation strategy development (Adner, 2006, 2012), 

and because this research follows a process design (Langley, 1999), strategic decisions and 

changes are marked as core events. These core events consist of setting or changing targets, 

allocating resources to the project, positioning the firm and product, setting or changing the 

target market, setting up collaborations, lobbying the government for supportive regulatory 

changes, acquiring a competitor or partner, etc., and have to be related to the innovation 
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development (Langley, 1999). Once the core events are detected, criteria events are labelled 

that possibly preceded and affected the core events. For each of the core- and criteria events 

the phase of the innovation development process is identified, in order to create a structured 

event sequence divided in three development phases (idea generation, conversion and 

diffusion). If the data from the first interviews turned out to be incomplete or insufficient, a follow-

up interview was planned. The aim is to deliver a process reconstruction from the collected data 

in terms of an event sequence file describing relevant core events and underlying criteria events 

during the innovation development process.  

4.2.3 Data analysis 
The first part of the data analysis consists of the creation of a coded event sequence file for 

each case (Poole et al., 2000). Before preparing and executing the interviews, a set of event 

categories was identified which formed the base for the interview protocols. The set of event 

categories is deduced from the literature review which identified relevant theoretical constructs. 

Each of the main events was subsequently divided in a set of sub events related to one of the 

three research questions. From here on the process of event creation has been iterative, as 

data collected over time revealed new information forcing to continuously adjust through 

induction the event types and definitions.  

One coding scheme is established (appendix III) covering three main event categories and 

several sub events, where each of the main categories can be linked to one of the research 

questions stated in chapter 3. The three main categories are: ecosystem evolution events (SQ 

1), ecosystem risk events (SQ2) and ecosystem response events (SQ3). Ecosystem evolution 

events cover those events concerned with the ecosystem strategy, and expansions and 

contraction activities in terms of involving partner actors in the innovation development process. 

Actors involved are divided in either industry players, research institutions and governments 

following the triple helix concept (Etzkowitz and Leydesdorff, 2000). For each of the ecosystem 

evolution events the ecosystem strategy is determined and possibly related to the identification 

of actors involved during the development process. The second main category covers the 

ecosystem risk events encountered during the innovation development process. For each of the 

encountered ecosystem risks, the level of origin (micro, meso and macro) is determined as 

explained by the innovation ecosystem perspective. Where the micro-level concerns risks 

resulting from the ecosystem actually involved in developing the innovation, the meso- and 

macro-level involve the external broader context. Especially interesting is the presence of 

intermediary (adoption chain) and interdependency (co-innovation) challenges at the micro-level 
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(Adner, 2006) in relation to influences from the meso- and macro-level. The third and last main 

category consists of the ecosystem response events. Response events are only relevant at the 

moment an ecosystem risk is encountered prior to the response. The responses category is 

divided in three abstracted sub events consisting of acceptance, avoidance and mitigation 

events, which are induced from and grounded in the empirical data. Figure 5 shows the 

expected relations between the event categories, aiming to explore what ecosystem risks 

innovative SMEs face during the innovation process and how they respond to this. In parallel 

this study seeks to describe how the ecosystem evolves over time and if this is possibly related 

to encountered ecosystem risks and responses. 

 
Figure 5: relation event categories 

The three main event categories are used strictly to structure the event sequence file and to 

identify and classify all possibly relevant events needed for answering the research questions. A 

two-step coding approach is used in which the first step consists of marking all ecosystem 

evolution, ecosystem risk and ecosystem response events. This led to the conversion from the 

raw event sequence file to a structured set of relevant ecosystem events during the innovation 

development process. Figure 6 shows an example of a raw event sequence file and Figure 7 

shows the deducted set of relevant ecosystems events. The second step in the coding process 

consists of coding in more detail which ecosystem evolutions events occurred; which ecosystem 

risks events took place and what ecosystem response events were carried out. This is done by 

using the sub-event categories show in appendix III. 

The second part of data analysis focusses on the qualitative analyses of the event sequence 

files. Two approaches are used for sense making during the within-case and cross-case 

analysis. For each case analysis a narrative strategy (Langley, 1999) is used in which the 

innovation development process is described from the event sequence data. The narrative also 

briefly explains to what extend the ecosystem perspective, as defined by this study, applies to 

the case (chapter 5.1). The then subsequent chapters are devoted to answering each research 
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question by within-case analysis, concluding with a cross-case analysis. A visual mapping 

strategy (Langley, 1999) is used to visualize how the ecosystems evolve during the innovation 

development phases, what ecosystems risks were encountered and how the SMEs responded. 

Next to the coding and qualitative analysis a quantitative analysis has been done to strengthen 

the statements made during the qualitative cross-case analysis.   

 
Figure 6: example event sequence file PasCo 

 
Figure 7: example ecosystem event list PasCo 

4.2.4 Validity and reliability 
As mentioned earlier, this research is based on retrospective data, implying several potential 

biases that should be considered (Eisenhardt and Graebner, 2007, Poole et al., 2000; Shachar 

and Eckstein, 2007). A potential bias in data results from the fact that individuals tend to 

(intentionally or not) distort facts from the past and might give socially desirable results by 

avoiding events that are perceived as being negative (Poole et al., 2000; Shachar and Eckstein, 

2007). Another bias could occur as informants may not be able to accurately recall events in the 

past, which increases as events go further back in time (Miller et al., 1997). A consequence is 

# Phase Core event description Criteria event description Type Code Source of info
27 Er is contact met Voestalpine, RESIN en 

QolorTech om een samenwerking op te zetten 
met als doel het ontwikkelen van een 
thermoplast noodzakelijk voor de realisatie 
van een kunstof achterzijde.

Ecosystem risk RMI2

Interview PS, CEO 
PasCo lines: 124-127, 
JEC Composite 
Magazine No. 68.pdf, 

28 Generation PasCo initieert media 2010 samenwerking met 
partijen uit de kunststof industrie om een nieuw 
compositiet te ontwikkelen dat toe te passen is in 
de kunststof achterzijde van de CoMo module.

Ecosystem response 
Ecosystem expansion

MI, EE: AI

Interview PS, CEO 
PasCo lines: 124-127, 
JEC Composite 
Magazine No. 68.pdf, 

29 De samenwerkingen lopen gedurende het 
jaar 2010 en richten zich op delen van de 
technische haalbaarheidstudie van het CoMO 
concept.

Interview PS, CEO 
PasCo lines: 133-135, 
Solar Magazine April 
2011

30 Conversion De samenwerkingen wordt afgesloten met 
een prototype van het CoMo concept, testen 
door KIWA en resulteert in een positieve 
beoordeling van de technische haalbaarheid 
door KEMA (begin 2011).

Ecosystem expansion EE: AI

Interview PS, CEO 
PasCo lines: 164-171, 
Solar Magazine April 
2011, Website 
tulipps.com.

31 Conversion Door de positieve beoordeling besluit PS om het 
concept door te ontwikkelen.

Interview PS, CEO 
PasCo lines: 172

evolution risk response

3-8

PasCo has an innovative BIPV concept and discusses this idea 
with actors active in the PV industry. PasCo interacts with the 

current PV regime to reveal trends and limitations in commercially 
available products. PasCo discovers that the PV market is highly 
competitive and fragmanted, and that the dominant actors are 

reluctand to combining functions.

PasCo sees opportunities and decides to take the 
challenge by developing their own innovative light-weight 
BIPV solution. The new type of PV module should resolve 
drawbacks from commercially available products in which 
the product should differentiate by integrating different 

functions.

RME AC

9-12

PasCo gets in contact with a thin glas producer. This producer has 
an innovative product which could deliver PasCo's product unique 

value. PasCo wants to develop a light-weight BIPV module, in 
which thin-glas adds critical value.

After discussing his idee, to use a thin-glas plastics 
construction, with dominant regime actors, PasCo decides 
to steer its innovation development process based on the 

use of this unique thin glas.

RMI2 MI

14-17
PasCo succeeds and convinces the glas producer to 

collaborate in the innovation development process by 
delivering thin-glas samples for prototyping.

PasCo knows that the glas producer's product delivers unique 
value to his BIPV concept, and is therefore  highly dependent of 

the participation by the glas producer. However, the class 
producer is reluctant to collaborate with PasCo.

PasCo knows that collaborating with the glas producer 
adds unique value to his offering and therefore PasCo 

keeps contacting the producer to convince them to 
collaborate.

EE: AI RMI2 MI

Events Ecosystem evolution Ecosystem risk Ecosystem response
Code(s)

G
en
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oversimplification of processes and a reduction in- or omission of events that are not consistent 

with later results (Schwenk, 1985). Therefore several measures have been taken to maintain 

validity and reliability of the results. 

First, a key approach in dealing with the challenge of retrospective data is using numerous and 

knowledgeable informants who view the focal phenomena of innovating in ecosystems from 

diverse perspectives (Eisenhardt and Graebner, 2007). The within-case analysis is based on 1 

or 2 in-depth interviews with the firm’s founder/CEO, as they are assumed to be the most 

knowledgeable informants regarding the innovation development process. Although the within-

case data mainly comes from one key informant, the seven single case results are combined in 

a cross-case analysis which increases the diversity in perspectives on the focal ecosystem 

phenomena. Second, data triangulation is used by combining interview data and available 

documentations like project plans, press releases, business plans and annual reports, to 

reconstruct the innovation development processes. Third, preliminary event sequence files are 

established based on available documentations, prior to conducting the interviews. This way 

there is a strong focus on factual events during the interviews, which helps the informants in 

providing accurate information (Miller et al., 1997). Fourth, the interviews are semi-structured 

such that informants are not obliged to answer question to which they cannot recall from their 

memory. Fifth, prior to the interview confidentiality was agreed upon to reduce the informants 

tendency to withhold information. Last, input from Chematronics is used in dealing with 

inconsistencies in data sources and verifying the event sequences. After the data collection and 

creation of the event sequence files, the data was discussed with Chematronics as an outside 

source. 
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5. RESULTS 
This chapter presents the results of the data analysis described in chapter 4.2.3. This thesis 

aims to answer the main research question on how SMEs can apply an Innovation ecosystem 

perspective to their innovation process. The first subchapter provides detailed case descriptions 

explaining the innovation development processes by an innovation ecosystem perspective. The 

second subchapter describes the ecosystem evolution events that were found back in each 

case and how these events relate to the ecosystem strategy. The third subchapter focuses on 

the innovation ecosystem risk events that were encountered during the innovation development 

process in each case, emphasizing co-innovation and adoption-chain challenges. The fourth 

subchapter continuous on the encountered ecosystem risks, by studying how firms cope with 

these challenges. The final chapter is devoted to introducing the possible presence of 

contingencies which could have affected the results found in this research. 

5.1 Case descriptions 

This section provides detailed case descriptions of the innovation development process for each 

case, highlighting how changing strategies altered their ecosystem path, role and positioning 

over time. Due to confidentiality names of firms, stakeholders and products/technologies have 

been changed. Table 7 shows a summary of the cases, describing the type of firm (SME), their 

historical and/or current core activities, the classification of the innovation, a description of the 

innovation and the current phase of the innovation development process. 

Company Innovation 

 

Type Activities Classification Description Current phase 

G
el

C
o 

SME 

Formerly active in distribution 
and installation of  rooftop PV 
solutions. Recently focusing on 
developing innovative 
technologies for building 
integrated (rooftop and cladding) 
PV solutions. 

Incremental

  

Radical 

GelCo developed an innovative 
technology for mounting building 
integrated PV systems. This 
technology is focal in further 
developments regarding building 
integrated rooftop and cladding 
solar solutions. 

 
Diffusion: 
developing new 
applications for 
key technology. 
 
 

Pa
sC

o 

SME 
Developments regarding new 
technologies for building 
integrated (rooftop) PV solutions. 

Radical 

PasCo is developing a new solar 
module technology for building 
integrated applications. The 
technology serves as a focal 
platform for complementary 
innovations. 

Conversion: 
developing 
prototypes of 
new solar 
module. 
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W
ilC

o 

SME 
Developments regarding new 
technologies for building 
integrated (cladding) PV 
solutions. 

Radical 

WilCo is developing a new 
product for claddings in which 
PV can be integrated and 
retains a high solar energy 
efficiency. WilCo acts as the 
focal firm. 

Conversion:  
developing first 
pilot projects of 
PV cladding. 

K
in

gC
o 

SME 
Development of a new 
technology for carrying and 
mounting building integrated 
solar solutions.  

Radical 
KingCo is developing a new 
product which serves as carrier 
and mounting for different solar 
solutions like PV and thermal. 

Conversion: 
working on 
realizing 
production 
capacity. 

R
um

C
o 

SME 

Developments regarding 
converter technology 
components for different 
applications like audio, video and 
solar solutions. 

Really new 

RumCo is developing a (micro) 
inverter for solar PV systems. 
RumCo wants to innovate at 
focal level but is forced to 
position the product as a 
component to building- 
integrated and applied PV 
systems. 

Conversion: 
developing first 
pilot project of 
solar converter 
technology and 
developing new 
applications. 

R
oC

o 

SME 
Developments regarding new 
technology components for 
building integrated PV solutions. 

Really new 

RoCo is developing an 
(micro)chip technology which 
can be applied as a component 
to new (building integrated) PV 
as well as to existing (building 
applied and of-grid) PV to 
increase output efficiencies. 

Conversion: 
working on the 
product 
definition and 
prototype 
development. 

M
an

C
o 

SME 
Developments, distribution and 
installation regarding new 
technologies for building applied 
PV mounting solutions. 

Incremental 
ManCo developed a new type 
mounting component for 
building-applied (flat-roof 
industrial) PV systems. 

Diffusion: 
ramp-up sales, 
recently 
increased 
production 
capacity. 

Table 7: case summaries 

5.1.1 GelCo 
GelCo is founded in 2010 with core activities in distributing and installing PV systems and is 

nowadays known as an experienced company specialized in the solar industry developing 

innovative solutions. During the innovation development process GelCo moved from being an 

ecosystem follower to an ecosystem leader, by developing their own innovative BIPV solutions. 

Initially GelCo operated as a distributor and installer in the Belgium market, but due to changes 

in government policies and declining demands GelCo expanded their operations in late 2010 by 

also targeting the Dutch market. After the Dutch PV market began to grow, GelCo started to 

experience increasing competition in distributor and installer activities putting their profit margins 

under pressure. As a response GelCo looked for alternatives to retain sufficient income and 

deal with the fierce competition.  
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This led to a change in the business model in which GelCo shifted their aim towards the 

development of new solar products, next to distributing and installing existing PV systems. 

Hence, since 2011 GelCo’s operations broadened by including own development of innovative 

solar solutions. GelCo noticed a trend towards building integrated PV solutions (BIPV), however 

the French BIPV market was more attractive compared to the Dutch market (mainly due to 

governmental incentives). GelCo found partners to expand the ecosystem and set up activities 

in France. Unfortunately, the French government reduced incentives which led to a decrease of 

the market potential. This caused the innovation partners to become reluctant and GelCo 

quitted the activities in France. Even though the project turned out to be unsuccessful, it did 

leave GelCo with valuable experience and knowledge in BIPV solutions. Based on the obtained 

knowledge and experience, GelCo noticed that the Dutch BIPV market was becoming more 

attractive which resulted in a revision of their strategy returning their focus to the Netherlands. 

As GelCo was reconsidering its strategy, they got informed by contacts from their network about 

a Dutch consortium aimed at developing BIPV solutions. The goal of the consortium aligned well 

to GelCo’s vision and mission and therefore they joined the collaborative project. Supported by 

budget from this consortium, GelCo initiated their first concept idea which serves as the starting 

point for the development of the innovative building integrated PV system called RoLo. 

GelCo’s initial target market for the RoLo innovation is the mainstream residential solar 

market, mainly because of the high growth potential. However, after a collaboration project with 

a knowledge institution it turns out that several restrictions (safety issues along with demanding 

user and industry requirements) make BIPV solutions in this market less attractive. 

As a response GelCo decides to target a more accessible niche market with fewer 

barriers. However, in order to successfully sell the product GelCo feels that they need partners 

to improve their value proposition. GelCo gets in touch with an industry actor that could add 

extra features to the RoLo concept and decides to involve them in the development process. As 

GelCo wants to maintain control over their product and aims at higher margins, they decide to 

initially position their concept as the focal innovation consisting of a complete solar system with 

installation instead of building a component and supplying a system integrator. Despite the fact 

that GelCo successfully sells its first RoLo systems in the niche market and industry parties 

show interest in the innovation, expanding the rollout proceeds slowly. GelCo experiences that 

through the channels by which the product is sold in the niche, intermediary parties between 

GelCo and the end user cause adoption challenges hampering sales. A product manager is 

assigned to help the product spread through the value chain and next to this GelCo is looking 

for ways to increase the value proposition by expanding the supporting ecosystem. 



39 
 

Meanwhile the mainstream market is becoming increasingly attractive for BIPV solutions 

and GelCo starts looking for ways to get back to their initial target strategy. A decision is made 

to collaborate with a partner who can enhance the mainstream market value proposition. The 

new partner also provides a wide network of contacts that could facilitate sales and distribution 

channels. From this collaboration GelCo receives its first orders in the market. Due to this 

expansion of the supporting ecosystem GelCo is able to sell the RoLo also in the mainstream 

residential market. At this moment GelCo is looking for ways to scale-up sales of the RoLo 

product. 

5.1.2 PasCo 
PasCo is a company developing an innovative PV module technology called CoMo which 

should serve as a platform for complementary innovations. The goal is to solve challenges 

common to conventional roof-top (BI)PV modules such as high cost, heavy weight, poor 

aesthetics and installation time associated with traditional PV modules and systems. During the 

innovation development process PasCo actively pursued the role of orchestrator by leading the 

ecosystem. 

 In 2009 PasCo’s founder initiated the concept for an innovative PV module. After a first 

market scan PasCo concludes that the PV market is highly competitive and fragmented, but that 

there are still some limitations and drawbacks in commercially available PV systems. Previous 

to starting PasCo, the founder owned a firm in polymer additives. After selling this firm, the 

founder began to think about applying polymer additives in an innovative PV module. By using 

polymer additives PasCo thinks about differentiating it’s module based on a lightweight, multi-

functional PV platform. 

 During the first year of the development process, PasCo continuously seeks for leading 

firms and experts in his network, in order to orientate and ventilate the idea. During this period, 

PasCo gets in contact with a firm specialized in producing ultra-thin glass, which in PasCo’s 

believe could deliver unique value to the PV concept. Although the firm initially was not 

interested in collaborating with PasCo, the founder managed to convince them to participate in 

the process. 

 As the next step is to determine the technical feasibility of the concept, PasCo decides 

he needs partners to participate in the development process. Based on the founder’s network, 

PasCo initiates two collaborative projects, one aimed at developing a polymer additives recipe 

for the backside of the innovative PV module and the other aimed at combining the innovative 

elements in a first functional prototype. By collaborating with these partners PasCo is able to 
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acquire significant knowledge and resources by keeping development costs at a minimum. 

PasCo succeeds in leading the two collaborative projects which resulted in a first prototypes 

and a positive technical assessment by a certified testing institute in the end of 2010. These 

results decrease the technological uncertainties, convincing PasCo to continue the development 

process. 

PasCo needs financial resources to continue the development of its innovative PV 

module. First PasCo aimed at attracting investors or leading firms to participate and fund the 

development, however PasCo experiences that the value proposition is not finished yet and that 

they need to create a market demand first. Therefore PasCo aims at obtaining an European 

grant and initiates a consortium centered around the development of the product. In order to 

overcome the reluctance of firms to participate in the consortium, PasCo steers at aligning the 

partners expectations and objectives. 

Because fully relying on the European grant is risky, PasCo initiates a backup plan in 

case the European grant is not obtained. Based on the European consortium, PasCo initiates a 

second consortium and submits a proposal for a Dutch subsidy. Both consortium projects are 

approved and PasCo is the leader of both a European and Dutch consortium, aimed at 

developing commercial prototypes of its innovative BIPV concept. 

5.1.3 WilCo 
WilCo is founded and centered around its innovative BIPV concept for claddings. Prior to the 

foundation, WilCo’s owner worked for a large firm that participated in several solar consortium 

projects. This is where the founder gained his knowledge and experience in solar leading to the 

initiation of its own innovative BIPV concept. During the development process WilCo tried to 

build an supporting ecosystem for its product, however several challenges were encountered 

causing the development process to stall. Although WilCo aimed at selling its first products mid-

2012, it is still working on finishing its first commercial demonstrators. 

WilCo’s founder represented a large industrial firm in a solar consortium project. However, 

macro-economic influences caused this firm to reorganize their business structure and strategy 

resulting in withdrawal from the consortium project. As WilCo’s future founder believed in the 

high potential of the BIPV market he decides to start working on the development of an 

innovative BIPV cladding itself, marking the birth of WilCo. 

WilCo’s knowledge and financial resources are limited causing them to be dependent of 

external sources. WilCo enters several incubator programs and innovation centres in order to 

build a network and get access to required resources. This resulted in a first conceptual 



41 
 

prototype, which is used as a demonstrator on exhibitions to create awareness and build 

support. 

WilCo’s entrepreneurial experience is limited and they recognize the need to collaborate 

with partners that could provide the necessary operational and commercial competences. WilCo 

decides to expand its supporting ecosystem and sets up a joint-venture with two partners. The 

goal of the joint-venture is to complement each other’s competences and deliver an overarching 

value proposition. However, because WilCo’s limited entrepreneurial experience they face 

difficulties in leading and aligning the innovation ecosystem centered around the innovative 

BIPV concept. Due to macro- and meso-influences WilCo’s partners reduced their efforts in the 

joint-venture, putting a hold on the development process. WilCo actively tries to lead his 

ecosystem by steering the partners, however the partners are forced to focus on their core 

business first. 

 As a result WilCo shifted its efforts and decides to no longer lead his own ecosystem 

and starts looking for other ecosystems to join. WilCo is currently participating in several 

collaboration projects in which he tries to implement his innovative BIPV concept. 

5.1.4 RumCo 
RumCo is a company specialized in research, design and production of power conversion 

technologies in different types of applications. RumCo pursues a strategy aimed at developing 

innovations and commercializing new product solutions in consumer electronics. Their target 

market consists of manufacturers focusing on high-end consumer electronics. RumCo develops 

technology driven innovative solutions which are being sold as a component in business-to-

business settings. As RumCo strives to be a fast growing company, they are continuously 

seeking for new business opportunities for selling their innovative converter technologies. Key in 

this search is the link between RumCo’s competences and trends, developments and needs in 

the market. Power conversion technologies play a major role in solar PV systems and based on 

a first market research RumCo discovered that there is a need for efficient (micro) inverter 

solutions. RumCo sees opportunities in the solar industry which they describe as a growth 

market with high potential for their innovative inverter technology. 

 Because the Dutch PV market is lagging compared to neighbouring countries, RumCo 

expects this market to grow rapidly in the coming years. RumCo also expects that there will be a 

trend towards BIPV solutions based on movements in other Western-European countries. 

Therefore RumCo’s initial innovation strategy for their innovative inverter technology is aimed at 

the Dutch BIPV market. As RumCo is used to sell to intermediary businesses who have 
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channels to the consumer market and because RumCo believes that their innovative technology 

will be more valuable when integrated in BIPV modules, they focus at co-innovation partners in 

terms of a PV module producer. 

 During the idea generation phase RumCo tried to co-innovate with several PV module 

producers, both in the Netherlands as well as in Germany. However, because of increased 

competition, changing government incentives and inconsistent regulation key PV module 

producers started struggling and collaborations failed. 

 As a result RumCo adapts its strategy and decides to first position their innovative micro 

inverter technology as a component which can be applied to existing (commercially available) 

PV modules. This also implies that RumCo will be less dependent of co-innovating partners in 

their innovation development process. After RumCo defines the product specification, they need 

to prove that they are able to build an innovative micro-inverter that is competitive with 

commercially available alternatives,  so they participate in a collaboration project in which 

knowledge institutions will benchmark their product with competitor’s products. During this 

project RumCo build its first working prototype which turns out to be competitive with existing 

products. At this moment RumCo is testing their prototypes and expects to sell their first 

products at the end of 2014. 

 Meanwhile RumCo still believes that there will be a trend towards BIPV and therefore 

applies to different collaboration projects aimed at developing BIPV modules with integrated 

micro inverters. RumCo’s short term strategy is to sell the micro inverter as a component to 

parties in the existing value chain and their long term strategy is aimed at collaborative 

developing a BIPV module with an integrated inverter technology. 

5.1.5 RoCo 
RoCo is a start-up company founded in mid-2013 focusing on the development and engineering 

of technologies (micro-electronics) for the PV industry. This case focusses on the innovation 

development process of their innovative technology which increases the power output and 

efficiencies of PV systems. As RoCo delivers a component to an overarching value proposition, 

they are actively seeking for ecosystems to participate in in order to get there product adopted. 

As RoCo sees restrictions in existing PV systems in terms of shading, they initiate their idea in 

mid-2011 to deal with these limitations. Based on a first market and technology evaluation they 

got confirmation that shading is a relevant problem and that their solution could be valuable.  

 The founders have limited financial resources to work out their concept version and 

therefore seeks for alternative ways to finance the first phases of the development process. 
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They get in touch with an incubator program which provides them with a pre-seed loan. Using 

this loan RoCo is able to proof the feasibility of the concept. 

 Now RoCo has a proof of concept they initiate the innovation strategy in which they want 

to integrate their technology at system level, aiming at BIPV. For the further development of 

their innovation they need additional financial resources and partners to co-innovate with. As a 

result RoCo enters a second incubator program that could provide them with funding and a 

broad network of potential partners. To create awareness and get potential partners willing to 

co-innovate, RoCo uses the funding to work out a first working prototype. Their goal is to use 

this prototype to generate interest by partners by showing the value of their technology. This is 

also to moment at which the  company is officially established and they patent their technology.  

 In order to continue the development of their first working prototype, RoCo is aware of 

the need for co-innovating partners who can implement their technology in PV systems and that 

could provide in knowledge- and financial resources. Through their participation in the incubator 

programs, RoCo is informed about a start-up program which could help them in finding and 

collaborating with the right partners. They enter the start-up program and start contacting 

potential partners in the existing solar value chain aiming at solar module manufacturers. 

However, RoCo experiences that parties in the value chain are reluctant to implementing 

RoCo’s technology. Dominant market players show little interest in the technology as it is still 

underdeveloped and risk-bearing, especially when implemented in BIPV solutions. As a 

response RoCo changes its technology positioning and application by redirecting their strategy 

towards easier accessible (niche) markets. 

 Meanwhile, RoCo foresees risks in getting intermediary parties to adopt their innovation. 

As RoCo does not deliver directly to the end-user, adoption chain risks exist. RoCo becomes 

aware of this risk as they experience that they have to push their technology through the value 

chain. Instead of pushing the technology, RoCo changes its strategy and starts aiming at 

businesses closer to the end of the value chain in order to build demonstrations and generate a 

market pull. 

 Through the start-up program RoCo receives several requests from companies, one of 

them is a major contractor active in building claddings. However, this company is still a little 

reluctant in investing for further developing the innovative technology. In order to get this 

company willing to co-innovate, RoCo is now looking for ways to further work out and prove 

their technology and writes a project proposal to formalize the potential collaboration. They also 

contacted several knowledge institutions to explore possibilities to collaborate and further 

develop the technology. 
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5.1.6 ManCo 
ManCo is founded mid-2011 built upon a newly developed PV mounting system aiming at the 

current market of commercially available (building applied) PV systems. The founders have 

several years of experience in the PV industry as a result of solar related activates prior to the 

establishment of ManCo. During that preceding period the future founders already recognized 

limitations and possibilities in developing PV mounting systems. 

The founders network consist of a variety of industry players, built during their past activities in 

the solar industry. Throughout the ideation phase they actively consult their network and 

potential customers, in order to reflect on their first concept ideas. ManCo discovers that the 

market is based on price, driven by shifting production facilities from Europe to Asia lowering PV 

cost price. Due to this shift it turns out that most cost savings can be realized by reducing the 

amount of labour needed to install the mounting system. Therefore ManCo aims at minimizing 

the installation time. 

 To prevent the idea from being copied, ManCo patents the innovative mounting concept. 

As the founders are starting to put more resources in developing the innovative mounting 

system they decide to formalize the foundation of ManCo. 

  ManCo starts looking for a company that could perform the production and sales under 

a licensing agreement. From their network they contact potential candidates. After several 

meetings and discussions it turns out that none of the candidates shares a similar vision with 

ManCo. As a response ManCo choses to let go of the licensing strategy and fully commercialize 

the product themselves. This also involves that the founders quite their jobs and fully commit to 

ManCo enterprise. 

 As ManCo made the strategic adaption to sell the product themselves, they decide to 

target turn-key system suppliers as their direct customer. Along with the expanding activities 

and minor experience in selling products ManCo seeks for knowledge and advisory in doing 

business. They start collaborating with a partner who is able to deliver the necessary 

entrepreneurial knowledge and funding network. This partner connects them to a governmental 

support tool which provides them the financial resources needed for developing, building and 

testing (in collaboration with a knowledge institution) their mounting concept. 

 ManCo needs a partner to outsource the production. A potential partner is found that is 

able to execute production and assembly, keep stock and distribute the product. ManCo 

decides to fully outsource production and distribution to this partner. As the market for mounting 

systems is price driven and ManCo wants to create awareness and demonstrate their concept 

they decide to apply low profit margins. 
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 The Belgium market is growing fast compared to neighbouring countries, partly due to 

high government incentives. Next to this is the fact that the founders of ManCo maintain a large 

network in Belgium. ManCo first focusses on the Belgium market, for which they need a 

launching customer to provide in a first demonstration project. They find a launching customer 

and deliver their first commercial project. The introduction turns out to be a success and sales 

grow quickly, but the Belgium market collapses mid-2012 mainly due to changes in government 

incentives. This causes ManCo to look for new markets, in which the Netherlands is perceived 

as a potential growth opportunity. 

 Because of the choice for lower margins ManCo was able to rapidly scale-up the sales, 

but profits are perceived as being low. Therefore ManCo decides to redesign their product 

structure, resulting in lower production costs and higher margins. To realize the higher margins 

by lowering production costs ManCo collaborates with a new partner for the production and 

distribution, quitting their work relation with the former production partner. 

5.1.7 KingCo 
KingCo is specialized in woven fabrics and has the ownership over unique weaving machinery 

to produce these fabrics. Yet, revenues from current products were insufficient causing KingCo 

to looks for new markets and products for its woven fabrics. This led to the development of their 

innovative BIPV(T) product, which combines several functions in an integrated roof module. 

However, KingCo faced several challenges in being the focal firm and building a supporting 

ecosystem, delaying the development process. KingCo is currently aiming at selling their first 

commercial products. 

KingCo seeks for new applications of their woven fabrics and recognizes a trend towards solar 

energy. PV systems are still quite expensive and KingCo sees opportunities to lower the cost 

price by implementing their woven fabrics. This led to the development of their innovative 

concept in which the woven fabric serves as a carrier for different energy functions. 

 KingCo is new in the solar industry and needs partners to involve in the innovation 

development process. As KingCo aims to integrate their technique at module level they seek for 

a module producer as co-innovating partner. However, due to landscape influences current 

industry actors are reluctant to investing in development projects and KingCo is having 

difficulties in expanding its ecosystem. This led to the KingCo’s decision to let go of the 

innovative concept until the solar market starts improving again. 

Mid-2009 the Dutch solar market starts to grow again and KingCo returns to its initial 

concept. Because existing firms in the solar industry are still reluctant to invest in KingCo’s 
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concept, KingCo decides to look for alternative resources to support the development process. 

KingCo writes an proposal and receives a grant from the Dutch government to assess the 

feasibility. The feasibility study results in a positive assessment and KingCo develops its first 

functional prototype. 

To commercialise the product, KingCo decides to position its module as a building 

component. To do this KingCo needs a firm with the competences and capabilities to sell and 

install the product. They contact a potential partner specialized in building timber roof systems 

which is interested and wants to implement KingCo’s product into their roof systems. KingCo 

receives its first order from this partner, however due to insufficient production capacity they 

have to cancel the order which puts pressure on the collaboration. Right now KingCo is looking 

for ways to expand its ecosystem in such a way that the production capacity increases. 

5.2 Ecosystem evolution during the innovation process 

The first sub question in this study is devoted to the evolution of innovation ecosystems during 

the innovation development process. The ecosystem evolution is studied on a number of 

strategic aspects which have been introduced in the literature review: ecosystem path, 

ecosystem role, ecosystem product positioning and ecosystem actor involvement. Although 

existing literature studied different ecosystem paths (Adner, 2012), ecosystem roles (Iansiti and 

Levein, 2004) and ecosystem product positioning (Adner and Kapoor, 2010), it is interesting to 

study how some of the cases shifted on one of these aspects during the development process 

and whether this can be related to ecosystem actor involvement. 

For 5 of the 7 cases studied in this research the ecosystem path (full value ecosystem vs. viable 

ecosystem) or product positioning (innovation at focal level or component level) changed during 

the innovation development process. An interesting finding to this is that in two cases the firm’s 

ecosystem role (leader vs. follower) also changed over time (appendix IV). This indicates that 

the ecosystem path to be followed relates to the product positioning as well as to adopting a 

leader or follower role. These changes are further studied to improve the understanding of 

ecosystem dynamics and work on the interaction between ecosystem roles and paths (Adner, 

2012; Adner and Kapoor, 2010; Iansiti and Levien, 2004).  

5.2.1 Changes in ecosystem strategy 
This subchapter concerns causes and effects of changes in the ecosystem strategy. For the 

GelCo, WilCo, KingCo, RumCo and RoCo cases ecosystem strategy changes are identified 

during the innovation development process, which are summarized in Table 8. 
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GelCo changed its ecosystem role during the development process from acting as an 

ecosystem follower to acting as an ecosystem leader. Main causes for this change were the 

difficulties GelCo experienced during the participation in a consortium project aimed at 

developing innovative BIPV solutions. For this project, several ecosystem actors were asked to 

collaborate and develop an overarching value proposition. However, GelCo experienced co-

innovation challenges hampering the consortium’s progress. As a result, GelCo adapted its 

ecosystem strategy by initiating and leading its own innovation ecosystem centred around its 

innovative BIPV concept which it developed during participation in the consortium project. 

Because GelCo interprets the full value ecosystem approach, like the consortium project, to 

contain high risk and tricky interdependencies they aim at building a minimum viable ecosystem. 

This path reduces co-innovation risks and other interdependencies, enabling GelCo to pursue 

an early stage market entry and obtain their first revenues. Interestingly, GelCo experiences 

adoption-chain challenges in commercialising their current product. Intermediary actors between 

GelCo and the end user hamper full scale rollout. Therefore, GelCo slowly shifts their 

ecosystem path during the diffusion phase from a minimum viable ecosystem towards a full 

value ecosystem, by involving complementary partners and creating an overarching value 

proposition. 

WilCo changed its ecosystem path as well as its ecosystem role over the course of the 

innovation development process. Initially WilCo aimed at improving its value proposition by 

involving complementary partners. WilCo setup a joint-venture with two other partners during 

the conversion phase, in order to improve and deliver an overarching value proposition. 

However, WilCo struggled in leading the ecosystem and managing the interdependencies. 

Mainly due to co-innovation challenges, the joint-venture shows little progress. As a result, 

WilCo adapts its ecosystem path by reducing efforts in the joint-venture and starts seeking for 

more viable ecosystems to either participate in or lead. 

KingCo experienced challenges during the innovation development process, causing the firm to 

reconsider its ecosystem role and product positioning. KingCo first aimed at innovating at focal 

level, by combining their technology with complementary innovations in an overarching value 

proposition. Following this strategy, KingCo is dependent of co-innovating partners. However, 

KingCo experienced difficulties in initiating the ecosystem and reluctance from key partners to 

participate in the development process delaying their market entry. This caused KingCo to 

adapt their strategy, seeking for alternatives in terms of participating in existing ecosystems or 



48 
 

changing its product positioning by delivering their product as a component to a focal system 

integrator. 

Finally, RumCo and RoCo (which are relatively similar cases in terms product type, ecosystem 

role and ecosystem path) also encountered challenges causing them to review their ecosystem 

strategy. Both firms are developing an innovative product, which is positioned as a component 

to an integrated system. As both of their innovative concepts allow for developing innovative 

BIPV solutions, they aimed at implementing their technology in an overarching value proposition 

collaborating with focal firms. However, potential partners, crucial for the value creation, are 

reluctant to collaborate and co-innovate with these component producers. As following a full 

value ecosystem path causes RumCo and RoCo to be fully dependent on co-innovating 

partners, they both choose to first aim at participating in (minimum) viable ecosystems to create 

awareness for their products, enabling them to participate in full value ecosystems in a later 

stage of the development process. 

Based on the results summarized in Table 8, ecosystem evolution shows changes related to 

each three categories: ecosystem path, ecosystem role and ecosystem product positioning. 

Findings also indicate that the three evolution aspects are related to each other. For example, 

when moving towards a full value ecosystem path GelCo shifted their role from being an 

ecosystem follower to being an ecosystem leader, just as PasCo actively adopts a leadership 

role in guiding its full value ecosystem. WilCo also tried to lead their own value ecosystem, 

however due to several challenges WilCo adapted its strategy by seeking for alternatives in 

terms of (leading or following) a minimum viable ecosystem. Hence, the results show that 

ecosystem evolution events can be related to a firm’s ecosystem strategy which is composed of 

at least three interactive determinants. Next to this, these results provide the first indications that 

ecosystem evolution is related to ecosystem risks and ecosystem responses. For example, due 

to co-innovation risks encountered by GelCo during the generation phase, they adapted their 

ecosystem strategy by aiming at building a minimum viable ecosystem instead. Chapter 5.3 and 

5.4 will further elaborate on ecosystem risks and responses, and how this possibly relates to 

ecosystem evolution. 

Case Events Phase Cause Effect Change 
GelCo 34, 39-

44 

 

Generation GelCo follows and participates 
in a full value ecosystem. 
However, challenges occur 
(ecosystem challenges as well 
as others)  causing progress to 
slow down. 

Reduce efforts in current 
ecosystem participation and 
adopt a leader role by focussing 
on establishing own (minimum) 
viable ecosystem. 

Role: 
follower  leader 
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77, 86, 

91, 97, 

100 

Diffusion GelCo sold its first products 
increasing support, but sales 
are still below objectives. GelCo 
believes that improving their 
value proposition could scale-
up sales. 

GelCo starts looking for 
initiatives to build an overarching 
value proposition by involving 
complementary actors in their 
ecosystem. 

Path: 
minimum viable 

ecosystem  full 
value ecosystem 

WilCo 69-77 Conversion WilCo expanded their 
ecosystem by setting up a joint-
venture aimed at further 
developing and 
commercialising the product. 
However, due to several events 
the joint-venture showed little 
progress. 

WilCo is having difficulties in 
leading and managing the 
ecosystem and working towards 
a full value solution. Therefore 
WilCo seeks for alternatives to 
follow and participate in an 
ecosystem or build a minimum 
viable ecosystem to facilitate the 
sales of its first products. 

Path: 
full value 

ecosystem  
minimum viable 

ecosystem;  
Role: 

leader  
leader/follower 

KingCo 33-36, 

37-41, 

43  

Conversion KingCo aimed at innovating at 
focal level, combining its 
product with several other 
innovations in an overarching 
value proposition. However, 
KingCo is experiencing 
difficulties in building an 
ecosystem and formalizing 
collaborations. 

KingCo seeks for alternatives to 
commercialize its product by 
following and participating in 
ecosystems and by changing its 
product positioning in terms of 
delivering a component to a 
system integrator. 

Role: 
leader  

leader/follower; 
Positioning: 

focal  
component 

RumCo 21-23, 

60-62 

Generation RumCo aimed at innovating at 
focal level, implementing its 
technology in an overarching 
complete value proposition. 
However, potential partners are 
reluctant to collaborate and co-
innovate. 

RumCo adapts its strategy and 
positions its technology as a 
component and follows by 
participating in minimum viable 
ecosystem in order to limit risks 
and sell its first products. 

Path: 
full value 

ecosystem  
minimum viable 

ecosystem;  
Positioning: 

focal  
component 

RoCo 33-37 Conversion RoCo aimed at implementing its 
component technology in an 
overarching complete value 
proposition. However, potential 
partners are reluctant to 
collaborate and co-innovate. 

RoCo experiences difficulties in 
being involved in valuable 
ecosystems and therefore 
adapts its strategy by aiming at 
minimum viable ecosystem to 
sell its first products. 

Path: 
full value 

ecosystem  
minimum viable 

ecosystem 

Table 8: changes in ecosystem path, role and product positioning 

5.2.2 Ecosystem actor involvement 
The next step in better understanding ecosystem evolution is to explore how ecosystem 

strategy relates to ecosystem actor involvement. The GelCo, PasCo and WilCo case are 

chosen to further study actor involvement, mainly because the richness of data from these three 

cases and the differences in ecosystem paths.  

Figure 8 displays the three different ecosystem paths followed by PasCo, WilCo and GelCo. 

PasCo’s path involves building a full value ecosystem first and then execute the product rollout, 

where GelCo’s path is the opposite in terms of establishing a minimum viable ecosystem, 

entering the market and then expand the ecosystem and improve the value proposition during 
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the commercialisation phase. WilCo’s path can be described as a hybrid version, they first 

worked towards building a full value ecosystem, but due to both ecosystem challenges and 

other risks WilCo shifted towards a more viable ecosystem. Appendix V contains the table with 

the ecosystem evolution events for each of the three cases which are used in determining the 

ecosystem paths and actor involvement. 

 
Figure 8: ecosystem paths by GelCo, PasCo and WilCo 
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Figure 9: number of ecosystem actors involved by GelCo, PasCo and WilCo 

Figure 9 shows a graph of the number of ecosystem actors involved in the development process 

by PasCo, WilCo and GelCo. PasCo’s ecosystem consists of more participating actors 

compared to GelCo, which is partly explained by the fact that PasCo actively strives to build and 

lead a full value ecosystem, where GelCo built and lead a minimum viable ecosystem. 

Interesting to observe is that GelCo is increasing its number of participants during the diffusion 

of their product, as they slowly shift towards building and leading a full value ecosystem. In 
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order to delineate the ecosystem participants, the triple-helix concept is introduced in the 

literature review. This concept argues that ecosystems are based on the collaboration between 

industry, knowledge institutions and governments. 

For the PasCo, WilCo and GelCo case the ecosystem actors involved in the development 

process are identified, which is also shown in appendix V. Although scholarly work increasingly 

argues that the triple-helix concept is key in ecosystem development (Etzkowitz and 

Leydesdorff, 2000), results show that innovative SMEs limit the involvement of knowledge 

institutions. Several reasons for limited knowledge institution involvement are mentioned by 

case respondents. RumCo’s CEO explains that “knowledge institutions tend to focus mainly on 

basic research, where we aim to apply knowledge in commercial products. Therefore we are 

reluctant to collaborating with knowledge institutions. Collaboration is only relevant when 

knowledge is translated and applied to practice”. GelCo’s founder also mentions that knowledge 

institutions often misalign their objectives with industry partners: “knowledge institutions often do 

not possess sufficient practical knowledge. They are useful for providing test facilities, but their 

applied knowledge is limited”. Although the PasCo case does show a relatively high number of 

knowledge institutions involved in the development process, PasCo’s CEO mentions that the 

main reason to involve knowledge institutions is because it is required in order to apply for 

government grants and European subsidies: “the involvement of knowledge institutions in my 

consortia is mainly caused by the formal requirements to which you must comply in order to 

apply for a government supported grant”. However, because of the complexity of PasCo’s 

innovative concept they also deliver key value to the innovation development process: “But they 

also provide relevant resources and testing facilities, which are valuable in the development 

process”. This finding could argue that the ecosystem path is related to the type of involved 

actors, however empirical data is unsufficient to conclude these thoughts of preliminary results. 

Although government actors are barely directly involved in the innovation development process, 

they often indirectly affect the creation of value by providing the necessary resources in order to 

continue the development process. Therefore it is argued that government is indirectly involved 

and by providing tools and incentives to foster (collaborative) innovation development 

processes. For example, PasCo built and leads two key consortia centred around his innovative 

concept, which was only possible due to the support by (inter)national grants. 
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5.3 Ecosystem risks during the innovation process 

This chapter discusses which ecosystem risks where encountered by the innovative SMEs 

during the innovation process. Based on the event sequence files, an ecosystem risk event list 

is established for each case. The GelCo, PasCo and WilCo case are studied in more detail, 

where the other 4 cases are used to underpin findings by theoretical sampling. An overview of 

the ecosystem event lists and coding scheme can be found in appendicies III and VI. 

5.3.1 Micro-level ecosystem risks 
First the micro-level innovation ecosystem risks are identified, which consist of execution risk 

(RMI1), co-innovation risk (RMI2) and adoption-chain risk (RMI3). Subchapter 5.3.2 will 

elaborate on the meso- and macro-level (RME and RMA) challenges induced during the data 

analysis. It is interesting to see that in each case several micro-level ecosystem risks were 

encountered, however there are differences in the moment, type and quantity of encountered 

risks.  

As GelCo follows a minimum viable ecosystem path aimed at staged expansion, they faced less 

interdependency risks in terms of co-innovation challenges. During the idea generation phase 

GelCo participated in a consortium project in which they expected that motives and objectives of 

partners would be aligned, which turned out not to be the case (due to bankruptcy and 

withdrawal from key partners). GelCo believed that partner’s interests converged and 

commitment of some of the consortium participants reduced due to changing strategic directions 

and difficulties in their core market position. These events showed GelCo the challenges when 

innovating in an interdependent ecosystem, resulting in GelCo’s decision to follow a minimum 

viable ecosystem path instead. As explained by GelCo’s founder: “I believe that this whole 

value-chain collaboration is too ambitious. The consortium project showed us that due to a 

collapsing market firms do not prioritize innovation, partners reduce their efforts and mainly 

focus on their core business in order to survive”. During the conversion phase GelCo had to 

deal with some execution challenges in terms of technological difficulties: partly due to 

technological restrictions it turned out that the residential market is difficult to enter, and due to 

an over dimensioned design GelCo learned that their cost price should be lowered. Although 

GelCo faced less co-innovation challenges, they faced adoption-chain difficulties in terms of 

intermediary actors being reluctant to adopting their product during the diffusion phase. GelCo’s 

founder explains: “subcontractors are used to spend 30 minutes when drafting a quotation for 

the customer, incorporating our product in this process will take the subcontractors 
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approximately 90 minutes. This restrains these actors to adopt our product”. Table 9 shows an 

overview of the ecosystem risk events encountered by GelCo during their innovation 

development process.  

 Micro-level  Meso- and macro-level  Code(s) Event(s) 

G
en

er
at

io
n 

 
Belgium government changes 
policy and PV incentives, 
decreasing market potential. 

RMA 11-13 

 

Dutch government provides little 
subsidies to foster PV sales  
market to be price oriented with 
strong competition and low 
margins for GelCo. 

RMA   
RME 

16-21 

 

French government reduces 
incentives, causing the market 
to become less attractive for 
GelCo. 

RMA 26-29 

Motives and objectives of partners in 
the consortium start to differ, interests 
diverge and commitment reduces. 

The Dutch market declines due 
to macro-level factors. 

RMA  
RMI2 

39-44 

Applying the  BIPV concept to the 
Dutch residential BIPV market is 
difficult, due to technological 
challenges. 

Applying the BIPV concept to 
the Dutch residential BIPV 
market is difficult, due to current 
rule-set. 

RME, 
RMI1 

47-51 

C
on

ve
rs

io
n 

Cost price needs to be lowered, the 
product is over dimensioned. 

GelCo experiences that the 
niche market is price driven.  

RMA  
RMI1 

63-65 

D
iff

us
io

n 

GelCo experiences slow growth in the 
niche market, intermediary actors 
perceive the costs of adopting GelCo's 
product to be higher than the benefits, 
causing the product to diffuse slowly. 

 RMI3 
 

80-85 

 
Inconsistent government 
policies result in uncertainties 
among the customers. 

RMA 
 

88-90 

Table 9: ecosystem risk events GelCo 

PasCo actively leads its innovation ecosystem during the development process, causing PasCo 

to deal with several challenges (Table 10). As their product involves the development and 

combination of several innovations at different disciplines, PasCo faced multiple 

interdependencies in terms of co-innovation risks. An interesting finding is that both during the 

idea generation, as well as during the conversion phase PasCo faced mainly co-innovation 

challenges. This result provides first evidence that in leading a full value ecosystem firms are 

more likely to face co-innovation challenges, compared to firms acting in a minimum viable 

ecosystem. PasCo’s founder explains one of their dependencies regarding a complementary 
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firm: “I met a firm that produced an exclusive product, integrating their product would enable us 

to develop an exceptional light-weight BIPV module. There was no other firm that could produce 

such a product, they were key to our concept”. The PasCo case also emphasized the 

importance of aligning partners motives and objectives, as they faced reluctance from potential  

 Micro-level  Meso- and macro-level Code(s) Event(s) 

G
en

er
at

io
n 

 

The PV market is 
competitive and fragmented, 
and dominant actors are 
reluctant to combining PV 
functions. 

RME 3-8 

PasCo’s BIPV concept is dependent of the 
integration of an exclusive product. 
However, the producer is reluctant to 
collaborate with PasCo. 

 RMI2 14-17 

Integrating PV and building functions in an 
innovative BIPV module involves multiple 
innovations on different disciplines, 
resulting in interdependencies. 

 RMI2 21-26 

PasCo needs to co-innovative on a recipe 
for a plastic back sheet, but does not have 
the necessary resources to perform this 
internally and is dependent of partners. 

 
RMI1  

RMI2 
27-28 

C
on

ve
rs

io
n 

Pasco wants to write a business plan to 
attract investors. However investors are 
reluctant because the product is still 
underdeveloped. 

 RMI2 35-40 

In order to get approval by a European 
grant, PasCo is required to build a co-
innovating consortium centred around their 
innovative BIPV module. 

 RMI2 41-42 

PasCo experiences reticence from actors 
who's agenda and motives do not align 
with the vision of PasCo. 

 RMI2 45-48 

The partner which is responsible for 
developing the production equipment goes 
bankrupt. 

 RMI2 56-58 

The new industry partner, responsible for 
developing the production equipment, 
rethinks the collaboration and perceives 
the consortium to be too risky. The partner 
ends its participation in the consortium. 

 RMI2 59-62 

D
iff

us
io

n Supplying wholesalers is the goal, however 
PasCo does not have the production 
capacity to deliver wholesalers and 
intermediary partners in production do not 
want to invest yet. 

 RMI3 67-70 

Table 10: ecosystem risk events PasCo 

partners who’s vision did not match. PasCo’s founder tells: “the dependencies have always 

been there in our development process, however you have to be sure that it remains a healthy 
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dependency. Our strategic agenda should fit the partner’s strategic agenda”. Next to the co-

innovation challenges, PasCo (just like GelCo) also faces an adoption-chain risk in diffusing the 

product. An option is to deliver to wholesalers in order to enter the market, however current 

production capacity is insufficient and intermediary partners are reluctant to adopt PasCo’s 

product by investing in new production facilities. As a response PasCo first targets high-end 

demonstrators. 

The WilCo case is the third and last studied in more detail to uncover ecosystem risk events. 

Table 11 provides an overview of the ecosystem risks encountered by WilCo. WilCo initially 

started by leading its ecosystem in developing an innovative BIPV cladding concept. However, 

WilCo experienced difficulties in leading the ecosystem and managing ecosystem risks during 

the conversion phase. As a result WilCo is currently looking for alternative ecosystems to either 

lead or follow in. 

 Micro-level  Meso- and macro-level  Code(s) Event(s) 

G
en

er
at

io
n 

 
Macro-level factors cause 
WilCo’s former employer to 
revise its (innovation) strategy. 

RMA 9-20 

WilCo's experience as an entrepreneur is 
limited, and available resources are scarce. 
The success of his BIPV concept depends 
on complementary partners. 

 
RMI1  
RMI2 20-23 

WilCo needs additional financial resources 
to further develop and test the concept.  RMI1 27-28 

C
on

ve
rs

io
n 

Because WilCo does not possess all the 
necessary experience and resources, they 
are dependent of involving partners in the 
innovation development process in order to 
create and deliver their value proposition. 

 RMI2 44-48 

WilCo does not have the resources, 
network and channels to get the product to 
the end-user. WilCo expects challenges 
and reluctance when introducing his BIPV 
solution to the current value chain. 

 RMI3 58-60 

The joint-venture experiences high risks in 
executing the pilot projects.  RMI1 62-65 

 

Due to the high asking price 
the joint-venture experiences 
difficulties in the acquisition of 
projects. It is difficult to 
compete with relatively 
cheaper alternatives. 

RMA 66-67 

WilCo experiences that the partners 
commit limited resources to the project. As 
a response, WilCo tries to attract subsidies 
to foster the collaboration. 

Macro-level factors cause the 
partners in the joint-venture to 
focus on their core business. 

RMA  
RMI2 69-74 
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WilCo still experiences limited commitment 
and involvement by the partners in the 
joint-venture. 

 RMI2 75-77 

Table 11: ecosystem risk events WilCo 

WilCo is a firm with limited entrepreneurial experience and limited resources, it is dependent of 

complementary partners during the innovation development process. WilCo also sees 

challenges in the adoption of their product when positioning in existing value chains. Therefore 

WilCo initiated a joint-venture with two other partners in order to further develop and 

commercialize the product. As explained by WilCo’s founder: “I received several leads which 

were for 90% sure, however I needed partners in order to accept and continue on these leads. 

That’s why I initiated the joint-venture”. However, the co-innovating partners showed little 

commitment to the venture and provided limited resources, slowing down progress.  

During the innovation development process, cases encountered predominantly co-innovation 

risks and less adoption-chain risks. One of the reasons for this result is explained by the fact 

that only two of the seven cases actually are in the diffusion phase, where most cases are still 

working on converting their ideas in commercial products. However, Figure 10 is interesting as it 

shows that firms face co-innovation challenges primarily in the development process 

(generation and conversion), were  adoption-chain risks mainly play a role in getting the product 

to the market (conversion and diffusion). This result was to be expected based on existing 

ecosystem literature (Adner, 2006; 2012), but it is now supported by the empirical data collected 

during this research. 

 
Figure 10: micro-level ecosystem risks during the innovation development process 

5.3.2 Meso- and macro-level ecosystem risks 
Next to the micro-level ecosystem challenges the results also show meso- (originating from the 

dominant regime) and macro-level (originating from landscape factors) ecosystem challenges 

(RME and RMA) being encountered during the innovation development process (Table 9, Table 

10 and Table 11). Initially the data analysis consisted of identifying the micro-level risks, 

however during the coding process findings uncovered additional challenges which were not 

covered by the initial coding scheme, leading to the emergence of the meso- and macro-level 

ecosystem risk categories. 
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GelCo, for example, faced several macro-level challenges like changing government incentives 

creating uncertainties among customers, increased competition due to low-cost Asian 

manufactures and inconsistency in government policies. Next to this GelCo also encountered 

meso-level challenges due to the current rule-set by the dominant regime, which made it difficult 

to implement their innovative product in the mainstream market. PasCo also faced meso-level 

challenges due to the current rule-set upheld by the dominant regime. PasCo noticed that the 

dominant regime was reluctant to combining PV and building functions in a building integrated 

PV module, but instead of being deterred this meso-level factor encouraged PasCo to continue 

the development of the innovative BIPV concept. Another interesting finding is the interaction 

between the different ecosystem risk levels. WilCo for example encountered co-innovation 

challenges in the joint-venture. However, the co-innovation challenges were related to macro-

level factors which caused the joint-venture partners to reduce efforts and focus on their core 

business in order to survive. These findings provide evidence for a multi-level ecosystem risk 

framework. 

In order to better understand what kind of meso- and macro-level factors result in risks, a 

division is made based on the encountered risks found in the cases which is shown in Table 12. 

Each of the seven cases encountered at least one of the higher level risks, reinforcing the 

presence of a multi-level innovation ecosystem. Case results show that macro-level factors 

causing firms to encounter risks during the innovation process, are mainly policy driven. 

Findings reveal that policy driven risks mainly come from financial reforms and government 

regulations. Next to this, macroeconomics and increased competition also seem to result in 

macro-level ecosystem risks. 

Meso-level risks refer to the challenges originating from the current rule-set of the dominant 

market regime. Two of the challenges found in the data are: inertia in the dominant regime and 

risk aversion by industry players. These findings align with existing literature on socio-technical 

systems which argues that the dominant rule-set hampers breakthrough innovation and prefers 

incremental products (Geels, 2004; Smith and Raven, 2012). Now the ecosystem risks have 

been identified, the next chapter will discuss how firms cope with the encountered ecosystem 

risks. 

Case Event(s) Description Code Label 

GelCo 11-14 The Belgium government adapts its policy and 
reduces PV related incentives, lowering market 
potential for GelCo. 

RMA Policy driven:  
financial reforms ManCo 94-96 

GelCo 16-20 Dutch government does provide little subsidies in PV, 
causing dominant actors to be price driven lowering RMA Policy driven: 

financial reforms, 
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margins for GelCo.  
GelCo 39-42 

Increased competition from Asian manufacturers in 
the PV market, causing Dutch manufacturers struggle 
to survive. 

RMA Increased competition 
RumCo 37-40 
ManCo 19-21 
KingCo 9-10 

GelCo 88-90 Inconsistent government policies create uncertainties 
among the end-users. RMA Policy driven: 

government regulation 

PasCo 3-5 
Current actors in the PV market are reluctant to 
innovate by combining different (PV and building) 
functions in an innovative BIPV concept. 

RME Dominant rule-set: 
Inertia 

WilCo 69-71 Due to national economic downturn competition 
increases, causing firms to struggle to survive. RMA Macroeconomics, 

Increased competition 

RumCo 21-23 
RumCo foresees a cautious trend towards BIPV by 
industry players, but the market is still reticent and 
underdeveloped. 

RMA 
RME Technology transition 

RumCo 53-56 Market actors’ business models depend heavily on 
governmental incentives and subsidies. RMA Policy driven:  

financial reforms 

ManCo 81-83 
The Belgium government promotes renewable energy 
by financial incentives, increasing market potential for 
ManCo. 

RMA Policy driven: 
financial reforms 

RoCo 33-35 Industry players are reluctant to innovate on BIPV by 
implementing RoCo’s disruptive product. RME Dominant rule-set: 

Risk aversion 

KingCo 11-13 
Dominant industry players are reluctant to co-
innovate, implementing KingCo’s product is perceived 
as risky. 

RME Dominant rule-set: 
Risk aversion 

KingCo 34 
The existing value-chain is reluctant to adopt the 
product, as it disrupts the current rule-set in 
construction procedures. 

RME Dominant rule-set: 
Inertia 

Table 12: division of meso- and macro-level risks 

5.4 Coping with ecosystem risks 

This subchapter continues on the previous subchapter which introduced the ecosystem risks 

encountered by SMEs during the innovation development. The first part of this subchapter is 

mainly explorative seeking for conceptualisations of ecosystem responses, grounded in the 

empirical data. The second part is explanatory, aiming to link ecosystem response events to 

ecosystem evolution events, as during the analysis data provided first evidence on the presence 

of causal relationships. 

5.4.1 Ecosystem risk responses 
The ecosystem risk response events are studied in more detail with the ultimate goal to 

conceptualize types of responses. Inductive reasoning let to a first abstract conceptualization of 

three response types: accept (respondent accepts circumstances and retention of risk. Knowing 

what the risk is, the respondent agrees to take the risk for granted and continues his activities); 

avoid (respondent avoids ecosystem risk in terms of taking measurers to withdraw from or not 

become involved with the risk) and mitigate (respondent tries to moderate the encountered 
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ecosystem by either manipulating minimizing or eliminating the threats). Applying the three 

response types to the different cases proves that this abstract conceptualization is a valid first 

step in exploring response types. 

Table 9 shows the event response types for the GelCo case. An interesting first finding is that 

during the generation phase GelCo mainly avoids encountered ecosystem risks, where during 

the conversion and diffusion phase ecosystem risks are predominantly mitigated. This result 

could be explained by the fact that GelCo followed a minimum viable ecosystem path during the 

idea generation process. Avoiding ecosystem risks will likely result in a more viable ecosystem. 

Another interesting finding is that PasCo’s responses are predominantly labelled as actions to 

mitigate the encountered ecosystem risks. As PasCo pursues and leads a full value ecosystem 

path, these first results indicate that leading an ecosystem involves mitigating several 

ecosystem risks.  

The WilCo case shows both response types in terms of avoiding and mitigating encountered 

ecosystem risks. Interesting to see is that during the generation phase and the first stages of the 

conversion phase, WilCo mainly tried to mitigate the risks. This is in line with what is expected, 

as WilCo initially aimed at leading its ecosystem. However, during the development phase 

WilCo increasingly started to encounter co-innovation challenges in leading its joint-venture 

ecosystem, which turned out to be difficult to mitigate. This could explain why WilCo shifted from 

mitigating to avoiding ecosystem risks, as it changed its ecosystem strategy during the 

innovation development process from being an ecosystem leader to lead/follow in a more viable 

ecosystem. 

  Events(s) Phase Response Type 

G
el

C
o 

15 Generation Belgium market potential reduces, GelCo adapts their target strategy 
and focusses on the Dutch PV market. Avoid 

21 Generation 
Profits as a distributor are under pressure, GelCo adapts their long-
term strategy and focusses on developing their own innovative BIPV 
solutions. 

Avoid 

25 Generation Dutch market potential is limited, GelCo decides to collaborates with 
industry partners to start BIPV related activities in France. Avoid 

27-29 Generation 
France market potential decreases, GelCo quits activities in France 
and adapts their strategy by redirecting the focus to the Dutch BIPV 
market. 

Avoid 

44 Generation 
Participation in consortium is less successful than expected, GelCo 
starts developing their own innovative BIPV concept outside the 
consortium. 

Avoid 

49-51 Generation Targeting mainstream market is risky, GelCo adapts their strategy and 
targets more accessible nice market to introduce their BIPV concept. Avoid 

65 Conversion Product design is over dimensioned, GelCo starts re-designing their 
BIPV product for the niche market. Mitigate 
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73 Conversion 
Dutch government changes policy creating macro-level risks, GelCo 
expands their ecosystem by involving a project developer to their 
development process to reduce risks. 

Mitigate 

85 Diffusion Intermediary value chain actors hamper sales rollout, GelCo expands 
its team by hiring a product manager to reduce adoption-chain risks. Mitigate 

86-90 Diffusion 
GelCo wants to improve their value proposition to be less dependent of 
government policies, they start looking for partners which could 
increase the value proposition and reduce inconsistent policy risks. 

Mitigate 

Table 13: response types GelCo 

  Events(s) Phase Response Type 

Pa
sC

o 

4 Generation 
Dominant regime is reluctant to innovate, PasCo sees opportunities 
and accepts the challenge by developing their own innovative BIPV 
solution. 

Accept 

17 Generation A crucial partner is reluctant to co-innovate, PasCo keeps contacting 
the potential partner to convince them to collaborate. Mitigate 

26 Generation PasCo's concept is dependent of complementary innovations, PasCo 
acts as the leader and contacts several industry actors to participate. Mitigate 

28 Generation 

PasCo tries to get together the right partners to perform a research 
project on developing a new plastics recipe. As PasCo knows that this 
recipe is critical to developing a plastics back sheet, he contacts three 
industry partners to collaborate with. 

Mitigate 

40 Conversion 
Investors are reluctant to invest in PasCo's concept, PasCo decides 
to change its strategy and starts looking for subsidies to further fund 
the development process. 

Avoid 

42 Conversion 
PasCo depends on partners who can develop and deliver the 
knowledge and resources needed in realizing the BIPV module. 
PasCo leads the composition of a consortium. 

Mitigate 

46 Conversion 
Different expectations and agenda's cause firms to be reluctant to 
participate in the consortium, PasCo aims for aligning partners 
expectations. 

Mitigate 

58 Conversion A crucial partner in developing the product goes bankrupt, PasCo 
starts looking for an alternative partner to fill in the gap. Mitigate 

62 Conversion 
The resigned partner withdraws from collaboration, but the partner 
still participates in another European grant project so PasCo does not 
expect any changes needed and accepts the situation. 

Accept 

70 Diffusion 
PasCo possesses insufficient production capacities to target 
mainstream market, PasCo adapts its market introduction strategy by 
first aiming at a high-end niche market. 

Avoid 

Table 14: response types PasCo 

 

  Events(s) Phase Response Type 

W
ilC

o 

18-21 Generation 

WilCo's future founder's has to withdraw from an ecosystem aimed 
at developing an innovative BIPV concept (in which he represented 
his employer), WilCo decides to quit his job and starts focusing on 
developing his own innovative BIPV product. 

Avoid 

24 Generation 
WilCo has limited knowledge and resources causing execution 
risks, WilCo decides to participate in an incubator program as a first 
step to initiate an supporting ecosystem for his innovation. 

Mitigate 

29 Generation 
WilCo has limited financial resources causing execution risks, 
WilCo decides to apply for a subsidy provided by the national 
government. 

Mitigate 
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45-49 Conversion 
WilCo's current value proposition causes execution risks, WilCo 
starts seeking for partners who can improve the current value 
proposition. 

Mitigate 

72-75 Conversion 
WilCo tries to steer the partners, but with little result. As a result the 
joint-venture applies for a national collaboration grant to partially 
cover the financial risks. 

Mitigate 

65-66 Conversion 
WilCo's joint-venture perceives high financial risks during 
development, The joint-venture increases asking price for the 
product in order to partially cover the risks 

Avoid 

69 Conversion 
A high asking price hampers acquisition of projects, the joint-
venture adapts their market-introduction strategy by involving public 
authorities for who  price is less relevant. 

Avoid 

77-81 Conversion 
WilCo experiences co-innovation challenges in the joint-venture, 
WilCo lowers his activities in the joint-venture and seeks for new 
partners to collaborate with in order to sell the BIPV solution. 

Avoid 

Table 15: response types WilCo 

The aforementioned three cases have shown that the abstract event conceptualizations can be 

used for each response event to be placed in one of the three categories. Application of the 

same three events types by theoretical sampling in the RumCo, ManCo, RoCo and KingCo 

cases proved that the established concepts are valid in order to provide a first categorization on 

ecosystem responses. 

5.4.2 Creating an ecosystem fit 
The next step is to further explore on which aspects firms either accept, avoid or mitigate 

ecosystem risks. This is done by summarizing the ecosystem risk responses for the GelCo, 

PasCo and WilCo and analyzing them in terms of an ecosystem logic (appendix VII

 Response events by ecosystem logic. The ecosystem logic is derived by iterative 

inductive reasoning based on the collected empirical data. Based on the earlier introduced 

innovation ecosystem risks, a distinction is made between the internal ecosystem (micro-level) 

and the broader context (meso- and macro-level). Although the collected data provides 

insufficient events for further studying acceptance as an ecosystem response, there are 

interesting findings in terms of avoidance and mitigation of encountered ecosystem risks. 

If firms choose to avoid ecosystem risks, the predominant response involves shifting to an 

alternative broader context in order to better fit the innovation ecosystem objectives, 

expectations and capabilities. Examples of shifting to a different broader context are changing 

the geographical context by for example looking for Belgium partners instead of Dutch partners 

or targeting a more accessible niche market to avoid meso-level regime risks. When firms aim 

to mitigate the encountered ecosystem risks, results show that the main ecosystem response 

logic consists of developing and reconfiguring the internal innovation ecosystem to better fit the 

broader context. Examples of developing and reconfiguring the internal innovation ecosystem 
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include adapting the value proposition, reconfiguring the network structure and composition of 

partners, gathering key resources and adapting revenue streams. These results provide support 

for the need of understanding innovation ecosystem development in its broader context, and 

findings proof that innovating firms continuously seek to improve the innovation ecosystem fit by 

shifting towards an alternative context and reconfiguring innovation ecosystems. Based on 

these findings a first conceptual framework is being introduced in Figure 11, in order to 

understand the iterative process of seeking and improving the innovation ecosystem fit. 

 
Figure 11: Risk responses by ecosystem logic 

5.4.3 Ecosystem responses related to ecosystem evolution 
An interesting result comes from studying the sequence of ecosystem events which shows that, 

besides the fact that encountered ecosystem risks lead to ecosystem responses, ecosystem 

responses can also be related to ecosystem evolution events. 

For example, GelCo participated as a follower in a Dutch consortium project aimed at 

developing a novel building integrated PV concept (BIPV). Due to encountered ecosystem risks 

during the consortium project GelCo decided to adapt their innovation strategy in terms of 

reducing efforts in the project and started focussing on the development of their own innovative 

BIPV concept outside the consortium. However, this also involved a shift in ecosystem role from 

acting is a follower to becoming a leader of their own innovation ecosystem. This example 
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shows that encountered ecosystem risks can lead to ecosystem responses, which in turn can 

be related to ecosystem evolution events. 

The PasCo case also showed that encountering ecosystem risks affects the ecosystem 

evolution. PasCo perceived the dominant regime (meso-level) to be reluctant towards 

combining PV and housing functions in one PV module. This encouraged PasCo to start leading 

and developing its own full value ecosystem. 

It also happened that an ecosystem evolution event led to the discovery of meso-level and 

micro-level risks, causing the firm to adapt their target market. An example is provided by the 

GelCo case, which initiated a collaboration with a knowledge institution in order to explore the 

possibilities of targeting their innovation to the main stream market. This ecosystem evolution 

event led to the discovery of the presence of dominant regime and technological restrictions, 

making the mainstream market less attractive for introducing their product. As a response, 

GelCo adapted its target strategy by first targeting a more accessible niche market. 

Similar results are found in the other cases. This is also shown in subchapter 5.2, which 

discussed how five of the seven cases changed their ecosystem strategy during the innovation 

development process, mainly because of encountered innovation ecosystem risks. To conclude, 

these findings indicate the existence of an interaction between encountered ecosystem risks 

and (evolutions in) the ecosystem strategy, and vice versa. However, due to the time schedule 

and demarcation of this research, this remains a topic for future research. 

5.5 Contingencies 

In the initial research design a number of case variables was taken into account to increase 

external validity, like the type of innovation, the level of innovativeness, position of the firm in the 

value chain and current phase of the innovation development process. Next to this cases 

included small and medium-sized firms that differed in age, to increase case diversity. In spite of 

the aforementioned precautions, several unforeseen contingencies came up during data 

collection and analysis possibly affecting the findings. These contingencies likely decreased the 

generalizability of the results, however because of the explorative nature of this study it does 

lead to new relevant insights in the innovation ecosystem perspective. The most important are 

the influence of type of CEO/founder and the availability of/need for resources. 

The first, and probably most present, contingency comes from the type of CEO/founder. Each 

selected respondent was a CEO and/or founder of an innovative SME, however the different 

natures of the respondents resulted in a variety of experiences, networks and personalities. 



64 
 

Since this research deals with SMEs, the nature of the CEO/founder turns out to be quite 

decisive in a firms ecosystem approach to the innovation development process. In the case of 

PasCo for example, the founder had a broad network of individuals and firms to his disposal as 

a result of its former work activities. Combining this with the personality of a leader possibly 

reinforced PasCo’s strategy to extensively build an lead its full value ecosystem. Next to this the 

experience and capabilities as an entrepreneur also seem to be important in the ecosystem 

strategy to be pursued. WilCo for example initiated an ecosystem leader strategy, however due 

to limited entrepreneurial capabilities and a small network in the solar industry, it turned out that 

leading the ecosystem was rather difficult. This caused WilCo to have problems in building and 

leading its joint-venture ecosystem, as explained by the founder: “I don’t know anything about 

contracts and shares and I don’t have any experience as an entrepreneur, I learned every day. 

Looking back, I recognize some mistakes in the collaboration contract causing the joint-venture 

to show slow progress”. 

The second contingency concerns the availability of and need for resources, which possibly 

moderates the pursued ecosystem strategy. PasCo (and its founder) for example had less 

urgent need to generate incoming cash flows, partly enabling a full value ecosystem approach 

including relatively high investments  and uncertain payoffs. GelCo specifically aimed at quickly 

generating a cash flow, as their reserves were unsufficient to pursue a full value ecosystem 

approach. Also in the case of WilCo there was the (founder’s) need to generate a cash flow, 

because of the limited availability of financial resources. This caused WilCo to be fairly 

dependent of financial resources submitted by its partners in the joint-venture. These findings 

indicate that the current availability of a firm’s (and its founder’s) financial resources possibly 

affect the decision for a specific ecosystem strategy. 

6. DISCUSSION AND CONCLUSION 
This chapter contains a conclusion and discussion of the results of this master thesis. The first 

subchapter is devoted to the theoretical impactions, the second subchapter discusses the 

research limitations and the third subchapter includes the practical implications for the 

innovative SMEs as well as Chematronics BV. Each subchapter is related to answering the 

research questions mentioned in chapter 3. This chapter ends with a general conclusion of this 

master thesis. 
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6.1 Theoretical implications 

6.1.1 Ecosystem evolution and strategy 
The first research question is devoted to how innovation ecosystems evolve, in terms of 

ecosystem strategy and the actors involved in the innovation development process. This 

research has found that ecosystem evolution can be described and studied by combining  

several aspects of existing literature on ecosystem strategy: ecosystem path, ecosystem role 

and ecosystem product positioning. This conclusion contains empirical support for scholarly 

work on ecosystem emergence, ecosystem strategy and ecosystem leadership (Adner, 2012; 

Iansiti and Levien, 2004; Thomas and Autio, 2012; Sharapov et al., 2013), and it provides first 

evidence for the existence of a three-piece ecosystem strategy. 

When studying the link between the three-piece ecosystem strategy and ecosystem evolution, 

we see that setting or changing the ecosystem strategy is closely related to how the ecosystem 

evolves over time in terms of actor involvement. Although the available empirical data turned out 

to be unsufficient to state broadly generalizable conclusions (due to several contingencies 

discussed in chapter 5.5), it did provide first evidence that actor involvement depends on the 

pursued ecosystem strategy which is shown in Figure 12. When innovative SMEs act as the 

leader of a full value ecosystem, it is likely that the number of actors involved in the innovation 

ecosystem is greater compared to leaders (or followers) of a minimum viable ecosystem. Full 

value ecosystem leaders are also likely to mainly involve industry players complemented with 

research institutions in the innovation ecosystem, which is often financially supported by local 

and/or national governments. On the contrary, minimum viable ecosystem leaders are likely to 

mainly involve industry actors aimed at operational and practical relevance in the innovation 

development process and no or less knowledge institutions and supportive governments. These 

findings confirm and complement first research on ecosystem paths (Adner, 2012) by providing 

empirical support on actor involvement. 

Adner (2006) introduced how the assessment of innovation ecosystem risks results in revising 

the strategy, which is supported by this research. However, ecosystem risks are not the only 

cause for changing ones strategy. This study shows that firms also adapt their initial ecosystem 

strategy during the innovation development process to better fit to: innovation ecosystem and 

contextual risks and opportunities, a firm’s capabilities and available resources, the 

founder/CEO specific preferences and expectations, and the firm’s objectives. For example, 

leading a full value ecosystem requires sufficient available resources and leadership 
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capabilities. In the case of WilCo, it turned out that due to a lack of these requirements WilCo 

had to adapt their ecosystem strategy and ecosystem evolution.  

 

Figure 12: actor involvement related to ecosystem paths 

6.1.2 Multi-level ecosystem risks 
This research took the innovation ecosystem risks (Adner, 2006) as a starting point to study 

encountered ecosystem risks during the development process. Current scholarly work argues 

that firms are likely to face execution, co-innovation and adoption-chain risks when acting in 

ecosystems, but the studies are merely based on large (multinomial) firms. Next to this there is 

limited knowledge when during the innovation development process firms are likely to face 

these risks. As argued by Walrave et al., (2013, p. 4): “creating a deep understanding of the 

three risks allows for the entrepreneur to craft informed expectations among the relevant players 

within its ecosystem”. Results show that next to large firms, innovative SMEs also have to deal 

with each of the three innovation ecosystem risks when developing innovative products. During 

the idea generation and conversion phase, firms are likely to encounter more execution and co-

innovation risks, where during the conversion and diffusion phase mainly adoption-chain risks 

are being encountered. This is in line with some first suggestions stated in the working paper by 

Walrave et al. (2013) on when during the innovation process ecosystem risks are likely to occur. 

This paper argues that firms first need to overcome their own execution risk and co-innovation 

challenges to establish a supporting ecosystem, to later deal with possible adoption-chain 

challenges when diffusing the product. Interestingly, cross case results show relatively more 

encountered co-innovation risks compared to adoption-chain risks. Results also show that the 
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execution risk is mainly faced during the generation and conversion phase, where it is to be 

expected that the standard project execution challenges (Adner, 2006) are a continuous thread 

(also during the diffusion phase). One of the reasons explaining these findings could be that 

most of the cases (5 of 7) are still in the conversion phase, where adoption-chain risks are more 

likely to being encountered during the diffusion phase (Walrave et al., 2013). 

This study also provides first empirical evidence for the relationship between ecosystem 

strategy and expected ecosystem risks. SMEs aiming to lead a full value ecosystem are likely to 

face more co-innovation risks compared to SMEs aiming at a minimum viable ecosystem. In the 

case of PasCo (a full value ecosystem leader), many co-innovation challenges were 

encountered due to the need for multiple required co-innovation partners. On the contrary, in the 

case of GelCo (a minimum viable ecosystem leader), fewer co-innovation risks were 

encountered and relatively more adoption-chain challenges. This was also expected based on 

existing ecosystem literature, as leading a full value ecosystem mostly involves more 

complementary partners and therefore causes more interdependencies (Adner, 2012). 

This research contributes to current literature by adding two additional ecosystem risk types 

which possibly affect the micro-level risks being encountered, arguing for a multi-level 

ecosystem risk approach (Figure 13). Next to the micro-level ecosystem risks (consisting of 

execution, co-innovation and adoption chain risks), this research has shown the presence of 

and need for an innovation ecosystem perspective in its broader context. This includes adding 

meso- and macro-level risks to the innovation ecosystem model. Macro-level factors refer to the 

landscape and are often policy driven. These risks mainly come from financial reforms and 

government regulations. Next to this, macroeconomics and increased competition could also 

result in macro-level ecosystem risks. Meso-level risks refer to the challenges originating from 

the current rule-set of the dominant market regime. Challenges among others include inertia in 

the dominant regime and risk aversion by industry players. 

 
Figure 13: multi-level ecosystem risks 
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These findings align with existing literature on socio-technical systems which argues that the 

dominant rule-set hampers breakthrough innovation and prefers incremental products (Geels, 

2004; Smith and Raven, 2012). This is also underpinned by literature on technology transition, 

which argues that the landscape context causes firm to face challenges in breakthrough 

innovation (Geels, 2002). This concludes in a strong need for a multi-level framework on 

ecosystem risks, which is supported by Walrave et al. (2013, p. 4): “the main limitation is that 

ecosystem management has failed to consider the interaction between different levels such as 

the socio-technical regime and landscape”. 

6.1.3 Innovation ecosystem responses and the ecosystem fit 
After exploring the different types of ecosystem risks encountered by innovative SMEs during 

the innovation process, this research aimed at how these SMEs respond to the ecosystem risks. 

As scholarly work on ecosystem risk management is limited, this research contributes to the 

literature by providing grounded labels induced from the collected empirical data. This first 

abstract labelling resulted in three ecosystem risk response types:  

Accept Respondent accepts circumstances and retention of risk. Knowing what the risk 

is, the respondent agrees to take the risk for granted and continues his activities. 

Avoid Respondent avoids ecosystem risk in terms of taking measurers to withdraw from 

or not become involved with the risk.  

Mitigate Respondent tries to moderate the encountered ecosystem by either manipulating 

minimize or eliminating the threats. 

The three ecosystem risk response types have been induced from the GelCo, PasCo and WilCo 

case and are tested by applying the response types also to the other four cases. By using these 

three response types it is possible to label each discovered response in one of the categories. 

What is seen in this research, is that the type of ecosystem risk response arguably relates to the 

pursued ecosystem strategy. Full value ecosystem leaders (PasCo) tend to mainly mitigate the 

encountered ecosystem risks, where minimum viable ecosystem leaders (GelCo) often avoid 

the ecosystem risks. The WilCo case provides a clear example of this, as they first acted as an 

full value ecosystem leader but shifted their strategy to look for an alternative (more viable) 

ecosystem to either lead or participate in. Risk responses showed that WilCo first tried to lead 

and mitigate ecosystem risks, however due to several challenges they changed their ecosystem 

strategy by working towards a more viable ecosystem, which involved relatively more avoidance 

of ecosystem risks. As explained in chapter 5.5, several contingencies are discovered which 
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possibly affected the findings of this research. These contingencies are argued to affect how 

SMEs respond to encountered ecosystem risks. 

A more detailed study on the three ecosystem risk response types resulted in a better 

understanding of how the innovative SMEs accept, avoid or mitigate encountered ecosystem 

risks. Case results show that firms continuously seek to improve the innovation ecosystem’s fit 

in its broader context. This can be done in two ways: a firm tries to shift to or away from a 

broader context in order to fit its innovation ecosystem or a firm tries to reconfigure its 

innovation ecosystem to better fit to the broader context. This involves that firms either try to 

mitigate micro-level risks by reconfiguring the innovation ecosystem or firms try to avoid meso- 

and macro-level risks by shifting to an alternative broader context. These findings result in the 

conclusion that firms increasingly act in innovation ecosystems, at which challenges can arise 

from multi-level ecosystem risks and that firms respond to these risks by continuously seeking 

to improve their innovation ecosystem fit. 

6.2 Research limitations and future research 

During the execution of this research several contingencies were encountered (introduced in 

chapter 5.5) which possibly affects the research limitations. In addition, the research has 

followed a retrospective approach, resulting in possible biases in terms of oversimplification, 

cognitive limitations, and the respondents tendency to give desired answers (Miller et al., 1997, 

Schwenck, 1985). Although several precautions are taken to improve its validity and reliability 

(chapter 4.2.4), there are still some research limitations and required future research which 

should be taken into account when interpreting this thesis, the results and conclusions. Because 

of the aforementioned limitations of performing a retrospective research, the first 

recommendation for future research is to perform longitudinal research on innovating in 

ecosystems. 

Second, it turned out that the available data in part was insufficient to detect patterns and 

compose generalizable claims. The empirical data did show cross-case similarities in 

ecosystem strategy and encountered ecosystem risks, however ecosystem risk response data 

showed to be too diverse for generalization of results. One of the reasons to this could be 

addressed to the ad-hoc decision making by (innovative) SMEs. SMEs seem to obtain a 

prevailing short-term focus aimed at daily operations, causing them to have a lack of long-term 

focus with regard to a risk coping strategy. This could have be part of the reason to the high 

diversity of ecosystem risk responses found in the data. 
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Third, this thesis uses in-depth case studies which are often difficult to generalize (Eisenhardt, 

1989; Van Aken, 2004). Furthermore, this study is set in the unique context of the Dutch PV 

industry. Although this context perfectly suits the goal of this thesis, studying innovation in an 

interdependent context, it is a specific industry with exclusive characteristics. The PV industry is 

also an emerging ecosystem, resulting in ecosystem specific risks and challenges (Verhees et 

al., 2013). As this setup suits well for explorative purposes, it does affect the generalizability of 

the results. Hence future research is required in other emerging ecosystems to increase the 

generalizability. 

Fourth, this study included innovative SMEs in which the CEO/founder is often key in steering 

the organisation and decisive in the pursued (ecosystem) strategy. Hence it is important for 

future research to keep in mind the type of entrepreneur (often the CEO/founder) which is 

leading the firm. The work history, entrepreneurial experience and network of the entrepreneur 

likely affect the ecosystem strategy. Therefore choosing similar respondents in terms of 

personality, leadership, risk aversion, entrepreneurial experience, etc., possibly improves the 

discovery of patterns and generalizability. 

Fifth, the available resources also affect the ecosystem strategy being pursued. The PasCo 

case for example, is founded by an entrepreneur with a long history of entrepreneurial 

experience. Besides this, the founders short-term need in terms of financial resources was less 

prevalent compared to the case of GelCo and WilCo (for which there was a higher need to 

establish a cash flow quickly). This enabled PasCo to first focus on creating a full value 

ecosystem, with no urgent need to scale rollout quickly. GelCo in contrast had limited reserves, 

reducing the flexibility in the time to market and possibly causing them to follow a minimum 

viable ecosystem path aimed at an early market introduction. Hence, the availability of the firms 

resources is argued to affect strategy development and decision making. 

This thesis provides a first typology for ecosystem risk responses, however the results are 

based on 7 cases which turned out to contain several contingencies resulting in less clear or 

visible patterns and similarities. Although all of the cases were innovative SMEs active in the 

Dutch PV industry, the pursued ecosystem strategy by each SME was quite different. Each 

case followed a unique ecosystem strategy in terms of leadership, ecosystem path and product 

positioning, causing the results to be different in nature. Hence, future case study research is 

required to better understand ecosystem risk responses by looking for patterns among 

innovative SMEs pursuing a similar ecosystem strategy. 
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6.3 Practical implications 

This thesis results in a set of implications for both practitioners and Chematronics BV. The 

practical implications are presented by the conceptual framework shown in Figure 14, in which 

the initial framework deduced from the literature review is expanded by induced results 

grounded in the empirical data. In order to explain the conceptual framework, each box is 

described featuring some relevant questions for innovative SMEs innovating in ecosystems. 

 

Figure 14: conceptual framework on multi-level innovation ecosystems 

During the initiation of an innovative concept, firms should be aware and conscious of the 

nowadays increasing interdependencies of acting in ecosystems (Adner, 2012; Walrave et al., 

2013). An important aspect is the phase which the ecosystem has reached, as creating and 

acting in emerging ecosystems includes different requirements compared to acting in a 

developed and well established ecosystem (Smith and Raven, 2012; Thomas and Autio 2013). 

Hence, during the innovation specification and strategy making firms should keep in mind the 

ecosystem they are or will be part of. The next step is building a plan consisting of setting 

performance expectations, determining the target market, state innovation objectives and 

determine the value proposition (Adner, 2006). 

After initiating the innovation specification and strategy, firms need to start uncovering and 

assessing the innovation ecosystem risks associated with the chosen plan. Ecosystem risks 

emergence from multiple levels:  

The micro-level concerns execution, co-innovation and adoption chain challenges which are 

mainly value chain driven. The execution risk refers to the initiative challenges of managing and 

developing the focal firms' project (Adner, 2006). This includes the feasibility and operational 
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capability of the focal firm to enable and develop an innovation. Relevant issues are related to 

gathering and exploiting sufficient resources, determine the benefit to customers and users, 

ensure technical and commercial feasibility of the product. develop a quality project team, setting 

and meeting specifications and targets, etc. The next step is to assess the co-innovation risks. A 

focal firms' innovation success often depends on collaboration with actors within the ecosystem 

who also need to create value by delivering part of the overarching value proposition. Relevant 

questions are related to on which co-innovating actors the value of an offering is dependent, the 

required innovation components needed and involving and aligning innovation ecosystem 

partners. The final micro-level risks concerns adoption-chain challenges. It is often the case that 

before the end user can benefit from an innovation, the innovation needs to be adopted across 

the complete value chain. Getting intermediary actors between the focal firm's innovation and the 

final customer to adopt the technology/innovation is a big challenge in bringing true value to the 

end customer. In order to reduce intermediary risks, firms should work towards a solution in which 

each intermediary actor benefits from adopting the innovation. Focal firms located upstream the 

value chain are likely to face more intermediaries compared to firms lower down the chain. Firms 

should aim  

The meso-level concerns risks originating from the dominant regime and current rule-set upheld 

by the industry. Challenges at this level come from engineering practices, production process 

technologies, skills and procedures, etc. which could hinder the development of innovations. The 

electricity regime, for example, includes the alignment between rules respected by users 

(preferences regarding supply, policymakers, regulations regarding emissions) and engineers 

(design heuristics regarding power production) (Geels, 2005; Walrave et al., 2009). Relevant 

issues to keep in mind relate to inertia and risk aversion of the dominant regime.  

The macro-level concerns challenges resulting from factors at and influences from the landscape 

level. Social values, political constellations, macroeconomics, the broad societal trends and 

tangible aspects (e.g., the marketplace, geographical position, climate, available resources of the 

land, etc.) each are factors at macro-level (Geels, 2002; Verbong and Loorbach, 2012). 

When the multi-level ecosystem risks are uncovered and assessed, a firm needs to develop the 

desired ecosystem strategy. The ecosystem strategy consists of (at least) three relevant 

aspects which should be addressed when innovation in ecosystems: ecosystem path, 

ecosystem role and ecosystem product positioning. The ecosystem path concerns how firms 

want to reach full scale adoption of their product in terms of improving the value proposition and 

rolling out the innovation. A full value ecosystem path first aims at developing and improving a 

complete (overarching) value proposition, and on the contrary is the minimum viable ecosystem 

path which aims at establishing a minimum required innovation ecosystem which still delivers 
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value and enables early market entry. The ecosystem role affects how firms will operate in the 

ecosystem and what their responsibilities are. On one side firms can choose to actively lead the 

ecosystem and on the other side firms can decide to participate and follow in an innovation 

ecosystem. The ecosystem product positioning concerns whether the firm will position its 

product at focal level or at component level. This decision is closely related to the path and role 

to be pursues, as focal firms often need to lead the innovation development process, where 

component producers are more likely to follow in ecosystems. 

After the ecosystem strategy is initiated at the start of the innovation development process, 

several contextual factors and encountered challenges could cause firms to revise their 

innovation ecosystem approach. This explains the iterative nature of the innovation ecosystem 

approach, which is shown by the arrow in Figure 14 connecting the ecosystem strategy with the 

innovation specification and strategy. During the innovation development process firms often 

need to revise the product specification and strategy, which involves uncovering and assessing 

different ecosystem risks and therefore leads to adapting the ecosystem strategy. Key in the 

iterative process of developing innovation in an ecosystem context is to continuously seek for 

and improve the innovation ecosystem fit in relation to its broader context. However, innovative 

SMEs are restricted in seeking for and improving the innovation ecosystem fit due to limited 

resources. This makes it even more important for innovative SMEs to be aware of and 

continuously monitor the different innovation ecosystem risks. This enables innovative SMEs to 

prevent themselves from certain risks, instead of mitigate the risks when being encountered. 

6.4 Conclusion 

This master thesis developed new insights on innovating in ecosystems that further develop the 

relatively new theory on innovation ecosystems and the interdependent context. By adopting an 

innovation ecosystem perspective to the innovation development process, this study has shown 

how ecosystem evolution can be described, what innovation ecosystem risks are encountered, 

and how firms respond to these risks. Some firms were able to build and lead their ecosystem, 

where others struggled and needed to revise their innovation ecosystem approach. This implies 

the challenges of acting in an interdependent context and increases the need for a clear 

understanding of innovating in ecosystems. 

This study has shown that ecosystem evolution is closely related to the pursued ecosystem 

strategy, and that ecosystem strategy is also affected by the risks being encountered and 

responded to during the innovation development process. This study has also shown new 
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insights resulting in the need for adopting a multi-level ecosystem risk approach, in which firms 

continuously need to improve the fit of the innovation ecosystem in its broader context. 

This thesis provided some of the first empirical evidence by describing ecosystem evolution and 

exploring the challenges and risks innovative SMEs are like to face during their development 

process. Due to the explorative nature of this research, the results open up several new areas 

for future research.  



75 
 

7. REFERENCES 
Adner, R. (2006). Match your innovation strategy to your innovation ecosystem. Harvard  business review, 1-11. 

Adner, R. (2012). The wide lens: a new strategy for innovation. Portfolio/Penguin: London. 

Adner, R.  & Kapoor, R. (2010). Value creation in innovation ecosystems: how the structure of  technological 

interdependence affects firm performance in new technology ventures. Strategic management journal, 31, 

306-333. 

Barczak, G., Griffin, A., & Kahn, K. B. (2009). Perspective: trends and drivers of success in NPD practices: results of 

the 2003 PDMA best practices study. Journal of product innovation management, 26, 3-23. 

Booz, Allen & Hamilton (1982). New Product Management for the 1980's. Booz, Allen &  Hamilton Inc., New York. 

DNV Kema (2013). Nationaal actieplan zonnestroom 2013. Retrieved on Dec. 9th, 2013, from 

 http://www.dnvkema.com/nl/Images/Nationaal%20Actieplan%20Zonnestroom  %202013.pdf. 

Drucker, P. F. (1985). The discipline of innovation. Harvard business review, 63, 67-72. 

Eisenhardt, K. M. (1989). Building theories from case study research. Academy of management review, 14, 532-550. 

Eisenhardt, K. M., & Graebner, M. E. (2007). Theory building from cases: opportunities and challenges. Academy of 

 management journal, 50, 25-32. 

Etzkowitz, H. & Leydesdorff, L. (2000). The dynamics of innovation: from national systems  and “mode 2” to a 

triple helix of university–industry–government relations. Research  policy, 29, 109-123. 

European Commision (2012). The new SME definition: user guide and model declaration.  Enterprise and industry 

publications. 

Evanschitzky, H., Eisend, M., Calantone, R. J., & Jiang, Y. (2012). Success factors of  product innovation: an 

updated meta‐analysis. Journal of product innovation  management, 29, 21- 37. 

Garcia, R., & Calantone, R. (2002). A critical look at technological innovation typology and  innovativeness 

terminology: a literature review. Journal of product innovation  management,  19, 110-132. 

Geels, F. W. (2002). Technological transitions as evolutionary reconfiguration processes: a  multi-level 

perspective and a case-study. Research policy, 31, 1257-1274. 

Geels, F. W. (2004). From sectoral systems of innovation to socio-technical systems: Insights  about dynamics 

and change from sociology and institutional theory. Research policy,  33, 897-920. 

Henard, D. H., & Szymanski, D. M. (2001). Why some new products are more successful than  others. Journal of 

marketing research, 362-375. 

Huang, X., Soutar, G.N., & Brown, A. (2002). New product development processes in small  and medium-

sized enterprises: some Australian evidence. Journal of small business  management, 40, 27-42. 

Huijben, J., & Verbong, G. P. J. (2013). Breakthrough without subsidies? PV business model  experiments in 

the Netherlands. Energy Policy, 56, 362-370. 



76 
 

Iansiti, M., & Levien, R. (2004). The keystone advantage: what the new dynamics of business  ecosystems 

mean for strategy, innovation and sustainability. Harvard business school  press. 

Kim, J., & Wilemon, D. (2002). Focusing the fuzzy front–end in new product development.  R&D management, 32, 

269-279. 

Kim, W. C., & Mauborgne, R. (2005). Blue ocean strategy: from theory to practice. California  management 

review, 47, 105-121. 

Lusch, R. F., Vargo, S. L., & Tanniru, M. (2010). Service, value networks and learning. Journal of the Academy of 

Marketing Science, 38, 19-31. 

Miller, K. D. (1992). A framework for integrated risk management in international business.  Journal of 

international business studies, 23, 311-331. 

Moore, J. F. (1993). Predators and prey: a new ecology of competition. Harvard business  review, 71, 75-86. 

Neely, A. D. (1998). Measuring business performance. The Economist. 

Negro, S. O., Alkemade, F., & Hekkert, M. P. (2012). Why does renewable energy diffuse so  slowly? A review 

of innovation system problems. Renewable and sustainable energy  reviews, 16, 3836-3846. 

Negro, S. O., Hekkert, M. P., & Smits, R. E. (2009). Explaining the failure of the Dutch  innovation system for 

biomass digestion: A functional analysis. Energy policy, 35,  925-938. 

O’Reilly, C. A., & Tushman, M. L. (2004). The ambidextrous organization. Harvard business  review, 82, 74-83. 

Podoynitsyna, K., Song, M., van der Bij, H., & Weggeman, M. (2013). Improving new  technology venture 

performance under direct and indirect network externality  conditions. Journal of business venturing, 

28, 195-210. 

Poole, M.S., Van de Ven, A.H., Dooley, K., & Holmes (2000). Organizational change and innovation processes: 

 theory and methods for research. Oxford university press. 

Raven, R. (2007). Niche accumulation and hybridization strategies in transition processes  towards a sustainable 

energy system: an assessment of differences and pitfalls.  Energy  policy, 35, 2390-2400. 

Rogers, E. M. (2010). Diffusion of innovations. Simon and Schuster. 

Rosenbusch, N., Brinckmann, J., & Bausch, A. (2011). Is innovation always beneficial? A  meta-analysis  of the `

 relationship between innovation and performance in SMEs. Journal  of business venturing, 26, 441-457. 

Rothwell, R., & Dodgson, M. (1991). External linkages and Innovation in small and medium- sized enterprises. 

R&D management, 21, 125-138. 

Saunders, M. N., Gray, D. E., & Goregaokar, H. (2014). SME innovation and learning: the role  of networks and 

crisis events. European journal of training and development, 38, 136- 149. 

Schwenk, C.R. (1985). The use of participant recollection in the modelling of organizational decision processes, 

 Academy of Management Review, 10, 496-503.  

Schot, J., & Geels, F. W. (2008). Strategic niche management and sustainable innovation  journeys: theory, findings, 

research agenda, and policy. Technology analysis & strategic  management, 20, 537-554. 



77 
 

Shachar, R., & Eckstein, Z. (2007). Correcting for bias in retrospective data. Journal of applied econometrics, 22, 

 657-675.  

Smith, A., & Raven, R. (2012). ‘What is protective space? Reconsidering niches in transitions  to sustainability’. 

Research policy, 41, 1025–1036. 

Thomas, L. D. W., & Autio, E. (2012). Modeling the ecosystem: A meta-synthesis of  ecosystem and related 

literatures. 

Thomas, L. D.W., & Autio, E. (2013). Emergent equifinality: An empirical analysis of ecosystem  creation 

processes. 

Thomas, L.D.W., & Autio, E. (2014). The fifth facet: the ecosystem as an organizational field. 

Traitler, H., Watzke, H. J., & Saguy, I. S. (2011). Reinventing R&D in an open innovation  ecosystem. Journal of food 

science, 76, 62-68. 

Van Aken, J.E., Berends, H., & Van der Bij, H. (2007). Problem Solving in Organizations: A Methodological 

 Handbook for Business Students. Cambridge: Cambridge University Press. 

Van de Vrande, V., De Jong, J. P., Vanhaverbeke, W., & De Rochemont, M. (2009). Open  innovation in 

SMEs: Trends, motives and management challenges. Technovation, 29,  423-437. 

Van Dyck, W. (2012). Building and leveraging your ecosystem to spark innovation-based  growth. Ivey business 

journal, 2, 1-4. 

Verbong, G., & Geels, F. (2007). The ongoing energy transition: lessons from a socio- technical, multi-level 

analysis of the Dutch electricity system (1960–2004). Energy  policy, 35, 1025-1037. 

Verhees, B., Raven, R., Veraart, F., Smith, A., & Kern, F. (2013). The development of solar  PV in The 

Netherlands: A case of survival in unfriendly contexts. Renewable and  sustainable energy reviews, 19, 

275-289. 

Walrave, B., Podoynitsyna, K.S., Talmar, M., Verbong, G.P.J., & Romme, A.G.L. (2013).  Technology ventures and 

their ecosystem within the socio-technical settings: a systemic  framework. In: S.A. Alvarez, J.B. Barney, 

G.B. Dagnino & R. Faraci (Eds.), Catania,  Italy: the University of Catania. 

Yin, R.K. (2008). Case Study Research: Design and Methods, Sage, Thousand Oaks, CA. 

  



i 
 

APPENDIX 

I  Interview protocol 

Introduction 

- What is the ‘business profile’  

• Foundation, size, product portfolio, markets, believes 

• How does the respondent describes the vision of his business? 

• What is the roadmap of the company? 

- What are the innovation specific characteristics? 

• What is the innovation? 

• Why is this product unique (core value proposition)? 

• What type of innovation (incremental/radical), based on market- and technology 

newness? 

• Innovation strategy 

 Key objectives and target market? 

 Technology roadmap?               

Body 
How is the Innovation ecosystem characterized for the SMEs in the PV sector? 

- How is the firm positioned in the (value) chain? 

• Draw the situation with the respondent  

- How is the firm’s ecosystem affected by the innovation strategy and vice versa? 

- What is the firm’s position in the Ecosystem/Network 

• What are the interdependencies among the ecosystem actors 

• What are risks following from these interdependencies 

• How are/could these risks (be) managed 

Which challenges do SMEs encounter during their innovation process, and how are these 

challenges managed? 

- What are the (sub)tasks and objectives during the innovation process (idea generation, 

product definition, product evaluation, development and commercialization)? 

• What are the tasks and objectives at the innovation-, firm- and landscape level? 
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• For each task, follow the process cycle (until every task is discussed): what are 

the objectives related to each task, what resources are needed to meet 

objectives, how is the task prepared and executed? 

• How is determined whether an objectives is met or not? 

• How is collaboration used as a means of meeting objectives and executing 

tasks? 

• To what extend does the respondent (SME) approach the innovation process by 

an ecosystem perspective? 

- What changes in collaboration took place during the innovation process? 

• What obstacles did SMEs encounter during the process and how are these 

obstacles approached? 

- How is the product (innovation) strategy established, and how did the Ecosystem play a 

role in this? 

How do SMEs assess the opportunity to collaborate with Innovation ecosystem actors in their 

innovation processes? 

- Which actors are involved during the innovation process? 

- Why are these actors involved during the innovation process? 

- At what stage are these actors involved during the innovation process? 

- What are the objectives regarding involving actors in collaborations? 
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II Cases 

Firm Activities Events Period covered Sources 

GelCo 
Solar industry:    
installation, distributing, 
development of BIPV 
solutions 

98 2010-2013 
2 interviews with CEO/Founder, 3 
project meetings, 5 project plans, 
2 business plans, 1 concept 
document 

PasCo 
Solar industry: 
development of BIPV 
solutions 

73 2009-2013 
1 interview with CEO/Founder, 3 
press releases, 5 project 
meetings, 3 project plans, 1 
business summary 

WilCo 
Solar industry: 
Development of BIPV 
solutions 

85 2011-2013 
2 interviews with CEO/Founder, 1 
press release, 1 project meeting, 
2 business plans, 3 project plans, 
4 concept documents 

RumCo 
Electronics and solar 
industry:           
development of converter 
technologies  

99 2010-2013 1 interview with CEO, 1 project 
plan, 2 press releases, 

RoCo 
Electronics and solar 
industry:           
development of converter 
technologies 

59 2011-2013 
1 interview with CEO/Cofounder, 
1 concept document, 1 business 
summary 

ManCo 
Solar industry: 
development of solar 
mounting solutions 

113 2009-2013 
1 interview with CEO/Cofounder, 
3 press releases, 1 concept 
document 

KingCo 
Weaving and solar industry: 
development of BIPV 
solutions 

55 
2005-2006, 

2009-2013 

1 interview with CEO/Founder, 4 
press releases, 1 project plan, 1 
business summary, 2 concept 
documents 
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III Coding scheme 
Event category Codes Sub-event Explanation 

           

Ecosystem 
evolution events   Ecosystem development 

Expansion and contraction of the ecosystem by involving or 
excluding actors from the innovation development process. Only 
those who actually create/deliver value in the development 
process are regarded. 

 
 EE Ecosystem expansion Actor is involved in the development process by participating in 

the ecosystem 
   EC Ecosystem contraction Actor is excluded from the innovation  process and  ecosystem. 
   EP* Ecosystem participation Respondent follows by participating in ecosystem. 
   EX* Ecosystem exit Respondent withdraws by exiting ecosystem. 
   

 Actors involved Actors actually involved in value creation/delivery during the 
innovation development process. 

 

  
AI Industry 

Actors active in the solar-energy industry. Ranging from 
suppliers, manufacturers, user groups, financers and funders, 
integrators to consultancies. 

   AR Research institutions Institutions involved in knowledge creation by performing 
research. Research can either be basic or applied. 

   
AG Government 

Governmental and public authorities involved in the innovation 
development process. Governmental tools like subsidies and 
grants are also regarded, as they deliver value to the process. 

        
 Ecosystem risk 

events 

CMI Micro level 

The micro level refers to the internal innovation ecosystem in 
which interdependent actors collectively create an overarching 
value proposition. The internal innovation ecosystem concerns 
all the actors directly involved in the innovation development 
process. As such, challenges at this level can result from 
ecosystem risks (initiative, interdependence and integration 
challenges).  At the micro level, innovative (focal) firms build a 
supportive collaborative ecosystem aimed at developing 
innovative value propositions. 

Innovation Ecosystem
 

   Internal innovation 
ecosystem challanges 

(Adner, 2006) 
  

  

ER Initiative challenge                                                                           
Execution 

This risk refers to the initiative challenges of managing and 
developing the focal firms' project. This includes the feasibility 
and operational capability of the focal firm to enable and develop 
an innovation.  Relevant issues are related to gathering sufficient 
resources, determine market characteristics, ensure quality of 
the project team, appropriateness of the supply chain, setting 
and meeting specifications, etc. 

  

CR 
Interdependence 

challenge                                                               
Co-innovation  

A focal firms' innovation success often depends on collaboration 
by actors within the ecosystem who also need to create value by 
delivering part of the overarching innovation. The value of an 
offering could be dependent of, for example, complementary 
innovations. This is referred to as interdependence risk. When 
an innovation is a component of a larger solution under 
development, the innovation's success is dependent of co-
innovation. A real challenge is to align ecosystem partners 
interests to overcome co-innovation barriers and enable 
innovation success. 
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AR Integration challenge                                                                   
Adoption chain 

It is often the case that before the end user can benefit from an 
innovation, the innovation needs to be adopted across the 
complete value chain. Getting intermediary actors between the 
focal firm's innovation and the final customer to adopt the 
technology/innovation is a big challenge in bringing true value to 
the end customer. Focal firms located upstream the value chain 
are likely to face more intermediaries compared to firms lower 
down the chain. 

  

CME* Meso level 

The meso-level concerns challenges resulting from factors at 
and influences from the regime level. Challenges at this level 
result from the current rule-set in engineering practices, 
production process technologies, product characteristics, skills 
and procedures, ways of defining problems, etc., which could 
hinder the development of innovations. The regime consists of 
the alignment of rules upheld by stakeholder groups and is 
centered around a technological system or artifact (Geels, 2005; 
Walrave et al., 2009). 

B
roader context 

 

  

CMA* Macro level 

The macro-level concerns challenges resulting from factors at 
and influences from the landscape level. Social values, political 
constellations, economic cycles, the broad societal trends, etc.) 
and tangible aspects (e.g., institutions, the marketplace, 
geographical position, climate, available resources of the land, 
etc.) each are factors at landscape level (Geels, 2002; Verbong 
and Loorbach, 2012). 

       
 Response events 

 Strategic responses 

Decisions and modification that entail setting or modifying target 
markets, performance targets, allocation of resources to the 
project, reassigning development responsibility among the firm 
and its partners, forgoing the opportunity, lobbying the 
government for supportive regulatory changes, acquiring a 
competitor or partner, and so forth. 

  
AC* Accept 

Respondent accepts circumstances and retention of risk. 
Knowing what the risk is, the respondent agrees to take the risk 
for granted and continues his activities. 

  AV* Avoid Respondent avoids ecosystem risk in terms of taking measurers 
to withdraw from or not become involved with the risk.  

  MI* Mitigate Respondent tries to moderate the encountered ecosystem by 
either manipulating minimize or eliminating the threats. 

         
 * sub event label induced from the empirical data collected by iterative data analysis 
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IV Ecosystem strategy: path, positioning and role 

 

 Generation Conversion Diffusion 

GelCo 
Minimal viable ecosystem Full value ecosystem 

Focal 
Follower Leader 

PasCo 
Full value ecosystem  

Focal  
Leader  

WilCo 
Full value ecosystem Viable ecosystem  

 Focal  
Leader/follower Leader/follower  

KingCo 
Full value ecosystem  

Focal Component  
Leader/follower  

RumCo 
Full value ecosystem  Viable ecosystem  

Focal Component  
Follower  

RoCo 
Full value ecosystem Viable ecosystem  

Component  
Follower  

ManCo 
Minimal viable ecosystem 

Component 
Follower 
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V Ecosystem evolution: GelCo, PasCo and WilCo 

 
Phase

Corresponding 
events

Description Ecosystem evolution logic Ecosystem participants

22-25
GelCo sees a trend towards BIPV solutions. However, the Dutch market is still reluctant and underdevloped where France is stimulating the 
market. Therefore GelCo decides to follow and participate in an ecosystem by collaborating with 5 complementary industry partners to target 
the French market.

Follow: enter and participate in ecosystem.

26-29
The collaborative ecosystem in France is strugling, mainly due to reduced government incentives, and causes the collaboration to show little 
progress. GelCo reduces his efforts and eventually withdraws from the ecosystem.

Exit ecosystem: look for alternative ecosystems to participate in.

32-34
GelCo still aims at developing innovative BIPV solutions, however knowledge is limited and markets are still undeveloped. In order to increase 
knowledge and gain experience GelCo enters a Dutch consortium project, consisting of the value chain actors and knowledge institutions, 
aimed at the development of BIPV solutions.

Follow: enter and participate in consortium ecosystem.

47-51
The consortium eocystem shows little progress. However, GelCo gained knowledge and assesses the opportunity to develop their own 
innovation. GelCo starts collaborating with a knowledge institition in order to explore the possibilities to apply their BIPV concept in the Dutch 
BIPV market.

Lower efforts in consortium ecosystem. Lead: initiate and build own 
ecosystem.

Involve 1 knowledge 
institution.

52-53
GelCo believes that combining a partners product with their BIPV concept will improve the overarching value proposition for a niche market, 
therefore GelCo expands its ecosystem by collaboratingwith an industry partner.

Improve overarching value proposition by expanding ecosystem.
Involve 1 industry 
partner.

66-68
As GelCo gained experience and knowledge on BIPV solutions, they also focus on the mainstream residential market to increase sales. They 
collaborate with an industry partner in order to increase and complete their value proposition for the mainstream market.

Improve overarching value proposition by expanding ecosystem.
Involve 1 industry 
partner.

69-73
GelCo is experiencing challenges in the adoption-chain and therefore expands their ecosystem by involving a project developer in selling their 
BIPV product for the mainstream market.

Improve firms value proposition by expanding ecosystem.
Involve 1 industry 
partner.

88-90 GelCo initiates a potential collaboration with industry actors which could increase the overarching value proposition for the niche market. Improve overarching value proposition by expanding ecosystem.
Involve 4 industry 
partners and a 
knowledge institution.

14-17
PasCo argues that involving a specific industry parnter in his ecosystem will add unique value to the overarching value proposition and 
therefore convinces the glas producer to collaborate in the innovation development process.

Lead: initiatie and build own ecosystem by expanding ecosystem.
Involve 1 industry 
partner.

21-26
In order for PasCo's innovation to be developed, they are dependent of complementary partners. Supported by an government grant, PasCo 
succeeds in convincing 5 different industry actors to collaborate in the innovation development process by working on the development of 
prototypes. 

Improve overarching value proposition by expanding ecosystem.
Involve 5 industry 
partners.

27-28
PasCo convinces 3 industry partners to collaborate in a non-funded research project in order to develop a critical part of the innovative BIPV 
module which increases the overarching value proposition.

Improve overarching value proposition by expanding ecosystem.
Involve 3 industry 
partners.

30-31
PasCo needs a firm to support, test and certify his BIPV module. PasCo expands their ecosystem by involving an industrial test facility to 
perform technologocial feasibility tests.

Improve overarching value proposition by expanding ecosystem.
Involve 1 industry 
partner.

45-48
PasCo needs resources to further succeed in improving the overarching value proposition. PasCo therefore composes a consortium and 
delivers a proposal for an European grant. The consortium consists of 10 industry actors (including PasCo) compiling a complete value chain.

Improve overarching value proposition by expanding ecosystem.
Involve 9 industry 
partners.

49-54
As a backup plan, PasCo initiates a secondary consortium. PasCo composes the consortium and delivers a proposal for a Dutch grant. The 
consortium consists of 3 knowledge institutions and 9 industry actors.

Improve overarching value proposition by expanding ecosystem.

Involve 9 industry 
partners and 3 
knowledge 
institutions.

56-58
PasCo expands his consortium by involving an alternative industry partner which will become responsible for developing the production 
equipement.

Improve overarching value proposition by expanding ecosystem.
Involve 1 industry 
partner.

9-20
WilCo's future founder is still working for his former employer, for which he's is representing the firm in a consortium project aimed at 
developing BIPV solutions. This helpes WilCo's future founder to develop knowledge, experience and contacts in the PV industry.

Follow: enter and participate in ecosystem.

13-21
WilCo's future founder experiences difficulties in the consortium participation, causing his former employer to withdrawl from the project. 
This led to WilCo's future founder to startup WilCo and develop his own innovation.

Lower efforts in consortium ecosystem. Lead: initiate and build own 
ecosystem.

Involve 1 industry 
partner.

31-33
WilCo still needs support in the development process and advice in entrepreneurship. Wilco decides to participate in a knowledge and 
innovation comminity, as a way to build his supportive innovation ecosystem and improve his value proposition.

Improve firms value proposition by expanding ecosystem.
Involve 1 industry 
partner.

34-37
In order to create awareness and support for the innovative BIPV solution, WilCo decides to collaborate with an industrial partner specialized 
in testing and certifying.

Improve firms value proposition by expanding ecosystem.
Involve 1 industry 
partner.

66-67 The joint-venture collaborates with a local government and research institution to develop a first demonstrator. Improve overarching value proposition by expanding ecosystem.
Involve 1 knowledge 
institutions and local 
government.

76-81
Due to slow progress in the joint-venture, WilCo decides to lower efforts in the joint-venture ecosystem and starts looking for alternative ways 
to their innovative product to the market.

Lower efforts in joint-venture ecosystem. Lead and follow: look for 
alternative ecosystems to initiate or participate in in order to 
commercialise product.

Involve 2 industry 
partners.

Conversion

Conversion

W
ilC

o

Improve overarching value proposition by expanding ecosystem.

Generation

44-48, 58-60
WilCo collaborates with two industrial actors and sets up a joint-venture. One partner performers the operational activites and the other 
partner is responsible for commercialising the BIPV solution. The goal of the joint-venture is to improve the overarching value proposition, 
deliver the first pilot projects and commercialize product.

Generation

Pa
sC

o
G

el
Co

Conversion

Generation

Diffusion
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VI Ecosystem event files 

  

  

evolution risk response

11-15
GelCo is currently active as distributor/installer in the Belgium market. 
But the Belgium government changes its policy and thereby PV related 

incentives, decreasing GelCo's market potential.
 GelCo adapts their target strategy and focusses on the Dutch PV market. RMA AV

16-21
The Dutch government provides little subsidies to foster PV sales, 

causing the market to be price oriented with strong competition and 
low margins for distributors and installors like GelCo.

GelCo decides to adapt their long-term strategy and starts focussing on 
developing their own innovative BIPV solutions instead of participating 

in the wholesaler/distributor price wars.
RMA, RME AV

22-25

GelCo focusses on developing BIPV solutions, and the French market 
shows more potential compared to the Dutch. However this market is 
rather new and still developing, with high technological and market 

uncertainties. Therefore GelCo decides to expand their ecosystem and 
collaborates with complementary partners to target the French market.

GelCo perceives the Dutch BIPV industry as growth market, but it is still 
underdeveloped with limited knowledge and potential.

As the French BIPV market is ahead of the Dutch market, GelCo decides 
to collaborate with industry partners to start BIPV related activites in 

France.
EP: AI RMA AV

26-29
GelCo reduces their supportive ecosystem by quiting activities in 

France.
French government reduces incentives, causing the market to become 

less atractive for GelCo.
GelCo quits activities in France and adapts their strategy by redirecting 

the focues to the Dutch BIPV market.
EX: AI RMA AV

32-34

GelCo still aims at developing innovative BIPV solutions, however 
knowledge is limited and markets are undeveloped. In order to increase 

knowledge and gain experience GelCo enters a Dutch consortium 
project aimed at the development of BIPV solutions.

EP: AI, AR, AG

39-44
The Dutch market declines due to macro-level factors. Motives and 

objectives of partners in the consortium start to differ, interests diverge 
and commitment reduces.

GelCo starts developing their own innovative BIPV concept outside the 
consortium project.

RMA, RMI2 AV

47-51
GelCo starts collaboration with a knowledge institition in order to 
explore the possibilities to apply their BIPV concept in the Dutch 

residential BIPV market.

Applying their BIPV concept to the Dutch residential BIPV market turns 
out to be difficult, mainly due to technological challenges and 

regulations.

GelCo adapts their strategy and targets more accessible nice market to 
introduce their BIPV concept.

EE: AR RMI1 AV

52-53

GelCo believes that combining a partners product with their BIPV 
concept will result in a better value proposition for the niche market, 

therefore GelCo starts a collaboration with an industry partner and sells 
its first products in the niche.

EE: AI

63-65
After selling the first products in the niche market, GelCo experiences 
that this market is price driven and their product is overdimensioned.

GelCo starts re-designing their BIPV product for the niche market. RMA, RMI1 MI

66-68

As GelCo gained experience and knowledge on BIPV solutions, they also 
focus on the mainstream residential market to increase sales 

opportunities. They collaborate with an industry partner in order to 
increase and complete their value proposition for the residential 

market.

EE: AI

69-73
GelCo expands their ecosystem by involving a project developer in 

developing their BIPV product for the mainstream market.

Due to an energy agreement by the Dutch government project 
developers are forced to implement innovative sustainable solutions in 
the residential market. By their collaboration in their ecosystem, they 
get in contact with a major Dutch project developer. Collaborating with 

this project developer could result in increasing sales.

GelCo adapts their strategy by involving a project developer to their 
development process.

EE: AI RMA MI

80-85

GelCo experiences slow growth in the niche market due to the 
intermediary adoption chain. Intermediary actors perceive the costs of 

adopting GelCo's product to be higher than the benefits, causing the 
product to diffuse slowly.

GelCo expands their ecosystem by hiring a productmanager. This 
productmanager should decrease the adoption-chain risks caused by 

intermediary actors.
EE: AI RMI3 MI

88-90
GelCo initiates a potential collaboration with industry actors which 

could increase their value proposition for the niche market.
Inconsistent government policies result in uncertainties among the 

customers.

GelCo wants to improve their value proposition to be less dependent of 
government policies, they start looking for partners which could 

increase the value proposition.
EE: AI RMA MI

91-92
GelCo initiates a collaborative project aimed at developing integrated 

design energy efficient housing, in which there innovative product 
should be implemented.

EE: AI, AR
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evolution risk response

3-8

PasCo has an innovative BIPV concept and discusses this idea with actors 
active in the PV industry. PasCo interacts with the current PV regime to 
reveal trends and limitations in commercially available products. PasCo 

discovers that the PV market is highly competitive and fragmanted, and that 
the dominant actors are reluctand to combining functions.

PasCo sees opportunities and decides to take the challenge by developing 
their own innovative light-weight BIPV solution. The new type of PV module 
should resolve drawbacks from commercially available products in which the 

product should differentiate by integrating different functions.

RME AC

9-12

PasCo gets in contact with a thin glas producer. This producer has an 
innovative product which could deliver PasCo's product unique value. PasCo 
wants to develop a light-weight BIPV module, in which thin-glas adds critical 

value.

After discussing his idee, to use a thin-glas plastics construction, with 
dominant regime actors, PasCo decides to steer its innovation development 

process based on the use of this unique thin glas.
RMI2 MI

14-17
PasCo succeeds and convinces the glas producer to collaborate in the 
innovation development process by delivering thin-glas samples for 

prototyping.

PasCo knows that the glas producer's product delivers unique value to his 
BIPV concept, and is therefore  highly dependent of the participation by the 
glas producer. However, the class producer is reluctant to collaborate with 

PasCo.

PasCo knows that collaborating with the glas producer adds unique value to 
his offering and therefore PasCo keeps contacting the producer to convince 

them to collaborate.
EE: AI RMI2 MI

21-26
 Supported by an government grant, PasCo succeeds in convincing 5 different 

industry actors to collaborate in the innovation development process. 

PasCo believes that value could be added to the product when different PV 
and building functions are combined in an innovative BIPV module. However 

this involves multiple innovations to be done on different disciplines, 
causing dependencies in the process. PasCo also believes that collaboration 

leads to lower costs and risks and to a qualitative product.

PasCo acts as the leader and contacts several industry actors which are 
needed to develop the innovative BIPV module.

EE: AI RMI2 MI

27-28
PasCo convinces three industry partners to collaborate in a not-funded 

research project in order to develop a critical part of the innovative BIPV 
module.

Next to the unique thin-glas and combined functions, PasCo needs to 
develop an innovative recipe for the plastic backsheet of the BIPV module. 

However, he doesn't have all the neccesary resources to perform this project.

PasCo tries to get together the right partners to perform a research project on 
developing a new plastics recipe. As PasCo knows that this recipe is critque 
to developing a plastics backsheat, he contacts three industry partners to 

collaborate with.

EE: AI RMI2 MI

30-31
After succeeding both collaboration projects, PasCo needs a firm to test his 

BIPV module. PasCo expands their collaborative network by involving an 
industrial test facility to perform technologocial feasibility tests.

EE: AI

35-40

PasCo needs (financial) resources to further continue the innovation 
development process. Plan A is to write a businessplan and actract investers. 

However investers are reluctant to invest because the product is not 
commmercial yet and still underdeveloped.

By their network, PasCo gets informed about an european grant aimed at 
developing innovative solar solutions. PasCo decides to change its strategy 
and starts looking for subsidies to further fund the development process.

RMI1, RMI2 AV

41-42
In order to get approval by the european grant, PasCo is required to build a co-
innovating consortium surrounding the development of the innovative BIPV 

module.

PasCo seeks for partners who can develop and deliver the knowledge and 
resources needed in realising the BIPV module. PasCo is leading in 

composing the consortium.
RMI2 MI

45-48
PasCo succeeds in composing the consortium and delivers a proposal for the 

European grant. The consortium consists of 10 industry actors (including 
PasCo) compiling the complete value chain.

PasCo experiences reticence from actors who's agenda and motives do not 
allign with the vision of PasCo. 

PasCo aims for pottential partners who's expactactions and needs allign and 
for who the consortium project could deliver added value. 

EE: AI, AG RMI2 MI

49-54
PasCo succeeds in composing the consortium and delivers a proposal for the 
Dutch grant. The consortium consists of 3 research institutions and 9 industry 

actors.

As PasCo is uncertain about the European grant, he backs up with a plan B. 
PasCo gets informed about a Dutch grant aimed at BIPV solution which fits 
well to their aim. However the application for this project differs from the 

European one, causing PasCo to depent on additional partners in the 
development process.

PasCo actively seeks for potential partners that could fill in the gaps for, 
focusing on alligning agendas and expectations.

EE: AI, AR, AG RMI2 MI

56-58
PasCo expands his consortium by involving an alternative industry partner 

which will become responsible for developing the production equipement.

PasCo gets approval for the Dutch grant, however the partner which was 
responsible for developing the production equipment starts strugling and 

goes bankrupt.

Developing producting equipment is critical in further developing and 
diffusing the product, and therefore PasCo starts looking for an alternative 

partner to fill in the gap.
EE: AI RMI2 MI

59-62

The new industry partner, responsible for developing the production 
equipment, rethinks the collaboration and perceives the consortium to be to 
risky based on their financial status. The partner ends its participation in the 

consortium.

As the resigned partner still participates in the European grant project, PasCo 
does not expect any changes needed.

RMI2 AC

Diffusion 67-70

PasCo developed its first functional prototypes and thinks about ways to 
introduce the product and scale-up sales. Delivering the mainstream market 
by supplying wholesalers is determined to be a potential option, however 

PasCo does not have the production capicity to scale-up sales and partners in 
production do not believe in investing yet.

PasCo adapts their market introduction strategy by first aiming at a high-end 
niche market, demonstrators for example.

RMI3 AV
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evolution risk response

9-20

WilCo's future founder is still working for his former 
employer, for which he's is representing the firm in a 

consortium project aimed at developing BIPV solutions. This 
helped WilCo's future founder to develop knowledge, 

experience and contacts in the PV industry.

Macro-level factors causes WIlCo's former employer having 
struggles to survive, partly due to financiel diffuculties and 

required reorganisations.

WilCo's former employer exits the consortium project and is 
forced to focus on core business activites. However, WilCo's 
future founder still believes in the growing solar market and 

the trend towards BIPV solutions. Therefore he decides to quit 
his job and starts focussing on developing his own innovative 

BIPV product.

EP: AI, AR, AG
EX: AI, AR, AG

RMA AV

20-23 WilCo decides to participate in an incubator program.

WilCo's experience as an entrepreneur is limited, and the 
available resources are scarce. WilCo also knows that the 
succes of his BIPV concept depends on complementary 

partners who want to participate in the innovation 
development process.

WilCo decides to participate in an incubator program as a first 
step to initiate an supporting ecosystem for his innovation.

EP RMI1, RMI2 MI

27-28

By participating in the incubator program, WilCo was able to 
develop the first concept for an innovative BIPV solution. 
However, WilCo needs additional financial resources to 

further develop and test the concept.

WilCo decides to apply for a subsidie provided by the national 
government.

RMI1 MI

31-33

WilCo still needs support in the development process and 
advice in entrepreneurship. Wilco decides to participate in a 
knowledge and innovation comminity, as a way to build his 

supportive innovation ecosystem.

EP

34-37
In order to create awareness and support for the innovative 

BIPV solution, WilCo decides to collaborate with an industrial 
partner specialized in testing and certifying.

EE: AI

Wilco build its first functional demonstrator, but still needs 
complementary partners in further developing and the 

innovation. Because WilCo does not possess all the neccesary 
experience and resources, they are dependent of involving 
partners in the innovation development process in order to 

create and deliver their value proposition.

RMI2

WilCo does not have the resources, network and channels to 
get the product to the end-user. WilCo expects challenges and 
reluctance when introducing his BIPV solution to the current 

value chain.

RMI3

62-65
The joint-venture experiences high risks in execcuting the 

pilot projects.
The joint-venture increases price for the product in order to 

partially cover the risks
RMI1 AV

66-67
The joint-venture collaborates with a local government and 

research institution to develop a first demonstrator.

Due to the high asking price the joint-venture experiences 
diffuculties in the acquistion of projects, to demonstrate the 

innovative BIPV module. It is difficult to to compete with 
relatively cheaper alternatives available by the current 

regime.

The joint-venture adapts their market-introduction strategy by 
focussing on involving public authorities for who the price is 

less relevant.
EE: AG, AR RME AV

69-74
Macro-level factors cause the partners in the joint-venture to 

focus on their core business. WilCo experiences that his 
partners commit limited (finanical) resources to the project. 

WilCo tries to steer the partners, but with little result. As a 
result the joint-venture applies for a national collaboration 

grant to partially cover the financial risks.
RMA, RMI2 MI

75-77
WilCo still experiences limited commitment and involvement 

by the partners in the joint-venture.

WilCo lowers his activities in the joint-venture and seeks for 
new partners to collaborate with in order to sell the BIPV 

solution.
RMI2 AV

Diffusion

44-48, 58-60
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WilCo starts seeking for partners who can improve the current 
value proposition.

MIEE: AI

WilCo collaborates with two industrial actors and sets up a 
joint-venture. One partner performers the operational 

activites and the other partner is responsible for 
commercialising the BIPV solution. The goal of the joint-

venture is to deliver the first pilot projects and commercial 
demonstrators.



xi 
 

VII Response events by ecosystem logic 

 Case Response description BM logic Ecosystem logic 

A
cc

ep
t 

PasCo Dominant regime is reluctant to innovate, PasCo 
sees opportunities and accepts the challenge by 
developing their own innovative BIPV solution. 

Adapt key 
activities 

Develop ecosystem 
strategy 

PasCo 
The resigned partner withdraws from 
collaboration, but the partner still participates in 
another European grant project so PasCo does 
not expect any changes needed and accepts the 
situation. 

- - 

A
vo

id
 

GelCo Belgium market potential reduces, GelCo adapts 
their target strategy and focusses on the Dutch PV 
market. 

Adapt target 
market 

Shift broader context to fit 
innovation ecosystem 

GelCo Profits as a distributor are under pressure, GelCo 
adapts their activities and focusses on developing 
their own innovative BIPV solutions. 

Adapt key 
activities 

Develop ecosystem 
strategy 

GelCo Dutch market potential is limited, GelCo decides 
with industry partners to start BIPV related 
activities in France. 

Adapt key 
partners, Adapt 
target market 

Shift broader context to fit 
innovation ecosystem 

GelCo France market potential decreases, GelCo quits 
activities in France and adapts their strategy by 
redirecting the focus to the Dutch BIPV market. 

Adapt target 
market 

Shift broader context to fit 
innovation ecosystem 

GelCo 
Participation in consortium is less successful than 
expected, GelCo starts leading and developing 
their own innovative BIPV concept outside the 
consortium. 

Adapt key 
activities 

Change ecosystem 
strategy, develop 
innovation ecosystem 

GelCo Targeting mainstream market is risky, GelCo 
adapts their strategy and targets more accessible 
nice market to introduce their BIPV concept. 

Adapt target 
market 

Shift broader context to fit 
innovation ecosystem 

PasCo 
Investors are reluctant to invest in PasCo's 
concept, PasCo decides to change its strategy 
and starts looking for subsidies to further fund the 
development process. 

Adapt key 
financial 
resources 

- 

PasCo 
PasCo possesses insufficient production 
capacities to target mainstream market, PasCo 
adapts their market introduction strategy by first 
aiming at a high-end niche market. 

Adapt target 
market 

Shift broader context to fit 
innovation ecosystem 

WilCo 
A high asking price hampers acquisition of 
projects, the joint-venture adapts their market-
introduction strategy by focusing on public 
authorities for who price is less relevant. 

Adapt target 
market 

Shift broader context to fit 
innovation ecosystem 

WilCo 
Partners in joint-venture lack commitment. WilCo 
lowers his activities in the joint-venture and seeks 
for new partners to collaborate with in order to sell 
the BIPV solution. 

Adapt key 
partners 

Reconfigure innovation 
ecosystem and shift 
broader context 

M
iti

ga
te

 

GelCo Product design is over dimensioned, GelCo starts 
re-designing their BIPV product for the niche 
market. 

Adapt value 
proposition 

Reconfigure innovation 
ecosystem to fit broader 
context 

GelCo Dutch government changes policy creating macro-
level risks, GelCo expands their ecosystem by 
involving a project developer to their development 

Adapt key 
partners 

Reconfigure innovation 
ecosystem to fit broader 
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process to reduce risks. context 

GelCo Intermediary value chain actors hamper sales 
rollout, GelCo expands their team by hiring a 
product manager to reduce adoption-chain risks. 

Adapt value 
proposition, key 
resources 

Reconfigure innovation 
ecosystem to fit broader 
context 

GelCo 
GelCo wants to be less dependent of government 
policies, they start looking for partners which could 
increase the value proposition and reduce 
dependency of inconsistent policy risks. 

Adapt value 
proposition, key 
partners 

Reconfigure innovation 
ecosystem to fit broader 
context 

PasCo A crucial partner is reluctant to co-innovate, 
PasCo keeps contacting the potential partner to 
convince them to collaborate. 

Adapt key 
partners 

Develop innovation 
ecosystem 

PasCo PasCo's concept is dependent of complementary 
innovations, PasCo acts as the leader and 
contacts several industry actors to participate. 

Adapt key 
partners 

Develop innovation 
ecosystem 

PasCo As PasCo knows that the recipe is critique to 
developing the module, PasCo contacts three 
industry partners to collaborate with. 

Adapt key 
partners 

Develop innovation 
ecosystem 

PasCo 
PasCo depends on partners who can develop and 
deliver the knowledge and resources needed in 
realizing the BIPV module. PasCo leads the 
composition of a consortium. 

Adapt key 
partners 

Develop innovation 
ecosystem 

PasCo Different expectations and agenda's cause firms to 
be reluctant to participate in the consortium, 
PasCo aims for aligning partners expectations. 

Align key partners Develop innovation 
ecosystem 

PasCo A crucial partner in developing the product goes 
bankrupt, PasCo starts looking for an alternative 
partner to fill in the gap. 

Adapt key 
partners 

Reconfigure innovation 
ecosystem 

WilCo 
WilCo has limited knowledge and resources 
causing execution risks, WilCo decides to 
participate in an incubator program as a first step 
to initiate an supporting ecosystem for his 
innovation. 

Gain key 
resources 

Develop innovation 
ecosystem 

WilCo 
WilCo has limited financial resources causing 
execution risks, WilCo decides to apply for a 
subsidy provided by the national government. 

Gain key 
resources 

Reconfigure innovation 
ecosystem to fit broader 
context 

WilCo WilCo's current value proposition causes 
execution risks, WilCo starts seeking for partners 
who can improve the current value proposition. 

Adapt value 
proposition 

Develop innovation 
ecosystem 

WilCo 
WilCo tries to steer the partners, but with little 
result. As a result the joint-venture applies for a 
national collaboration grant to partially cover 
financial risks. 

Adapt key 
financial 
resources 

Reconfigure innovation 
ecosystem to fit broader 
context 

 WilCo WilCo's joint-venture perceives high financial risks 
during project development in current market. The 
joint-venture increases asking price in order to 
partially cover the risks. 

Adapt revenues 
stream 

Reconfigure innovation 
ecosystem to fit broader 
context 
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