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1.1 Background and scope 

Due to grand problems such as climate change, pollution and natural resource 
depletion, societies are facing fundamental sustainability challenges that span 
several domains, including energy, food, infrastructure and mobility. To sustain 
biodiversity, resource availability and ultimately the viability of civilization, sig-
nificant adjustments need to be made with regard to the environmental impact 
of human practices in these domains. New technologies can significantly con-
tribute to instituting more sustainable societies; however the challenge is more 
than solely a technological one. History has shown that purely technological 
sustainability solutions often result in partial and largely short-term fixes due 
to negative externalities, rebound effects and other unintended consequences 
(Farla et al., 2012). In order to guide the transformation of a society toward a 
significantly more sustainable configuration, it thus is necessary to undertake a 
so-called socio-technical (or system-level) transition (Kemp, 1994). This involves 
fundamentally restructuring the socio-technical systems of both production and 
consumption (Geels, 2004). As such, a socio-technical transition profoundly im-
pacts a wide variety of actors. In the course of a transition, which typically spans 
several decades (Geels, 2002), existing organizations, products, services and busi-
ness models are structurally challenged, while opportunities for more sustainable 
new technologies, products, services, business models and organizations emerge 
(Fischer and Newig, 2016; Geels, 2010; Huijben and Verbong, 2013).

On the one hand, individual organizations are subject to the changing dy-
namics in the broader systems, which can significantly restrict their activities, 
and even influence their survival (Geels, 2004). On the other hand, transitions 
are the result of actors exercising their agency; that is, even though most organi-
zations rarely have planning horizons and life cycles that extend over the whole 
period of a transition, they can have a critical role that affects the speed and dy-
namics of how a transition progresses or fails to do so (Raven et al., 2011). 

Regardless of whether an organization is more a transition ‘taker’ or a tran-
sition ‘maker’, operating in transitioning domains implies it has to meet a high 
level of expectations and requirements. Most notably, survival and success in 
transitioning domains inherently depend on the ability of organizations to 
continuously innovate: to renew their product and service portfolios, business 
models and organizational structures (Van Lente et al., 2003). Against this back-
ground, the dissertation investigates the topic of organization design for innova-
tion in transitioning domains. The central question of the dissertation is: 



21INTRODUCTION

HOW TO DESIGN ORGANIZATIONS THAT SUCCEED AT INNOVATION 
IN TRANSITIONING DOMAINS?

Organization design is defined here as “the deliberate process of configuring 
structures, processes, reward systems, people practices and policies to create an 
effective organization capable of achieving its goals” (Galbraith, Downey, and 
Kates, 2001, p. 2). This definition of organization design has several implications 
for the dissertation. First, the primary unit of analysis is that of organizations. 
The socio-technical transition as such thus constitutes a specific context within 
which organizations or organizational processes are designed, without becom-
ing the central phenomenon of investigation, as is common in transition studies 
(e.g., Geels, 2002; Kemp, 1994; Raven, 2007; Verbong and Geels, 2007).

Second, while the focus of the dissertation is on organizations, there is sig-
nificant variance as to what exactly an organization is. The classical view on 
organization design has assumed the design activity to target a particular legal 
entity, such as a firm. However, designing contemporary organizations involves 
significant elements of cross-entity interactions (Baldwin, 2012), to the extent 
that sometimes an organization can be considered to lie almost completely in 
the interface of different entities (Parker, Van Alstyne, and Jiang, Forthcoming). 
Therefore, what bounds the domain of organization design more so than the 
focus on entities, is the purpose to achieve a specific goal(s). Or put otherwise, it 
is the affiliation to the goal(s) that separates what is inside and what remains out-
side the organization (Adner, 2016). Depending on the exact context, in the stud-
ies included in this dissertation, organization design is applied to distinguishable 
legal entities or to organizations where the locus of activities lies at the interface 
of several legal entities.

Finally, the definition implies that organization design is a deliberate activi-
ty. The ‘designer’ performing organization design is most typically the executive 
and/or supervisory board of the organization. Correspondingly, as also reflected 
in the central research question, the dissertation is prescriptive by nature, aiming 
to develop theoretical insights from the point of view of managers, as well as to 
make comprehensive contributions to managerial and governance practices di-
rectly.

This dissertation includes four distinct studies, each contributing to answer-
ing the central research question by raising and addressing a particular contex-
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tualized sub-question. In defining the sub-questions, we departed from the po-
sition that design of organizations to better operate in transitioning domains is 
a thoroughly new area of academic inquiry. Meanwhile, there are several distinct 
profiles of organizations that are impacted by, and that themselves impact a tran-
sition (Fischer and Newig, 2016). Therefore, to open and explore parallel avenues 
of research into this topic, the key element that varies from study to study is the 
profile of the organization which is subject to organization design. In defining 
these profiles, we drew from transition studies three key actor classes, each em-
bedded in the context of a socio-technical transition in a specific way (Raven, 
Van den Bosch, and Weterings, 2010). These include (1) incumbent organiza-
tions that, challenged by newcomers or pressurized otherwise, are seeking to 
develop a capability for major innovation to retain their relevance; (2) ventures 
that are advocating a path-breaking innovation; and (3) systemic intermediary 
organizations, who facilitate transition processes by structurally supporting the 
emergence and scale-up of major innovations in the form of new technologies, 
products, services and business models. 

First, there are incumbent organizations, referred to also as regime actors 
(Turnheim and Geels, 2013). Having invested in the existing systems of pro-
duction and consumption, incumbents are incentivized to prefer incremental 
improvements that build on existing technologies, artifacts, rules and habits in 
use (Tripsas and Gavetti, 2000). As a result, by default, incumbents typically seek 
to sustain the established socio-technical regime, and support the elements that 
keep a socio-technical domain (such as energy) on a certain developmental path 
(Geels, 2004; Kemp, Loorbach, and Rotmans, 2007). However, in case their pre-
viously successful lines of business are eroding (or made to erode by a policy in-
tervention), regime organizations can also become highly interested in exploring 
novel developmental paths in society as a means to retain their business (Raven, 
2007; as well as in one of the studies of this dissertation). In reference to the cen-
tral research question of the dissertation, we consider that for incumbent orga-
nizations success at innovation means to be able to repeatedly generate (techno-
logical, product, service and/or business model) innovations that succeed at the 
market place, ultimately retaining or improving the position of the organization 
within the respective (transitioning) domain.

Second, there are ventures, seeking to develop and commercialize new tech-
nology, the basis of which often originates in universities and research institutes 
(Raven et al., 2010). Ventures act as key change agents within (socio-technical) 
niches, where changes to the regime-set developmental path of a domain origi-
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nate. A niche stands for the set of technologies and related rules, habits and in-
stitutions that are held up by a cross-functional group of organizations and in-
dividuals seeking to institute an alternative developmental path to the regime 
in a domain (Geels, 2004). The distinguishing feature of a venture that pioneers 
path-breaking new technologies, products, services and/or business models is 
that, as niche actors, these organizations start at a structural disadvantage in the 
face of the regime (Van den Bergh, Truffer, and Kallis, 2011). However, the pros-
pect of furthering a societally desirable cause—for instance sustainability—can 
provide niche-level actors a protective space for nurturing and growing a devel-
opment path to overtake a dominant regime (Rip and Kemp, 1998; Smith and 
Raven, 2012). In reference to the central research question of the dissertation, we 
consider that for ventures advocating a path-breaking innovation success at in-
novation means to achieve societal and commercial support for their innovation.

Third, even though ventures and individual projects provide the variation 
that can be the basis for restructured production and consumption systems, de-
stabilizing existing socio-technical systems and scaling niche-level variance to 
mainstream practices is a difficult and long process. To be successful, this pro-
cess requires some degree of orchestration on the niche level (Geels and Deuten, 
2006; Geels and Raven, 2006; Kivimaa, 2014). Thus, in converging the activities 
on the niche level and in supporting the niche in its interactions with the regime, 
niche actors can benefit from the existence of systemic intermediary organiza-
tions (Van Lente et al., 2003). Intermediaries rarely develop technology, prod-
ucts/services or new business models themselves (Kivimaa et al., 2017), however 
they mediate, facilitate and support other actors, such as ventures and research 
institutes, in fulfilling these functions. As such, systemic intermediaries create 
value by bridging systemic deficiencies in emergent innovation networks on the 
niche level (Klerkx and Leeuwis, 2009; Polzin, von Flotow, and Klerkx, 2016). In 
addition, intermediary organizations can also provide to niche level innovation 
shielding from mainstream selection pressures, as well as empower niche innova-
tions in scaling up (Kivimaa, 2014). As such, systemic intermediaries often serve 
as important levers in public policy execution with regard to supporting the tran-
sition in a domain (Hamann and April, 2013). In reference to the central research 
question of the dissertation, we consider that for systemic intermediaries success 
at innovation means to be able to bridge systemic deficiencies on the niche level 
and provide systematic support to other stakeholders of the transitioning domain 
in their innovation activities toward reinforcing new (more sustainable) path-
ways in a socio-technical domain. 
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1.2. Researh questions per study

The four studies constituting this dissertation and the respective sub-questions 
are outlined in this section.

Sub-question 1

In the first study (Appendix 1), we adopt the perspective of a focal venture pi-
oneering a path-breaking innovation. We first identify the key barriers to insti-
tuting larger socio-technological change in society, including the inertia of the 
presently dominant socio-technical regime and the lack of clarity around which 
development pathways can lead to larger socio-technical impact. Addressing 
these barriers, we propose that a venture pioneering path-breaking innovation 
can leverage their innovation by seeking integration with the innovations origi-
nating in other organizations in what is called the innovation ecosystem (hence-
forth: ecosystem). The ecosystem is defined as a network of interdependent 
actors who combine specialized yet complementary resources and/or capabilities 
in seeking to (a) co-create and deliver an overarching value proposition to end 
users, and (b) appropriate the gains received in the process (definition developed 
in study one). As such, knowing what kind of value can potentially be created 
in the interaction of the venture and external actors, as well as how to pull these 
other actors along in doing so can be a valuable skill for a venture. These ques-
tions are far from straightforward though (Adner, 2016), and previous literature 
has lacked a focus on ecosystem orchestration strategies for ventures pioneering 
path-breaking innovations.

To fill this gap, we develop organization design principles by which the focal 
venture can manipulate the innovation ecosystem around it toward simultane-
ously achieving internal alignment in the ecosystem, and external viability of the 
ecosystem in the broader socio-technical environment. Specifically, we theoreti-
cally synthesize the principles developed in the literature on strategic niche man-
agement (Raven, 2007) with approaches to innovation ecosystem management 
(Adner, 2012). We arrive at a list of five theoretical propositions for organization 
design which empower the focal venture, but target the organization that lies on 
the network (the ecosystem) level. The propositions are substantiated via illustra-
tive case studies from pre-existing literature. The main contribution of this study 
is toward the literature on innovation ecosystems, as we (a) identify the objects 
of manipulation in an innovation ecosystem design, and (b) explicitly consider 
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the socio-technical viability of the innovation ecosystem around a path-breaking 
innovation. The corresponding research question in the first study is: 

How can a focal venture manipulate its innovation ecosystem to achieve higher 
socio-technical viability of the ecosystem (and with that, of its own innovation)?

Sub-question 2

In the second study (Appendix 2), we adopt the viewpoint of an incumbent firm, 
aiming to develop a strategic capability for major innovation. The industry con-
text in this study is the power utility industry, which is currently undergoing a so-
cio-technical transition. Historically, it has been a slow and rigid industry (Nisar, 
Ruiz, and Palacios, 2013), but in the course of the transition, incumbent utility 
firms are exposed to multiple disruptive changes arising from new technologies, 
new societal expectations, new entrants and climate concerns (Richter, 2013). As 
a consequence, power utilities are performing significantly lower than they did in 
the previous (almost entirely) fossil-based energy regime. Academic research and 
industry reports suggest that, in order to stay competitive, incumbent firms in 
the industry should become significantly more innovative and thoroughly renew 
their service portfolios (Accenture, 2015; Klose et al., 2010). However, following 
this advice is not easy, and there is a lack of knowledge about how utility incum-
bents can become more innovative. In response, the second study targets the or-
ganization design of power utility firms operating in transitioning domains. Spe-
cifically, we systematically review the existing body of knowledge (137 academic 
papers) developed across different industries, about how an incumbent firm can 
develop a major innovation capability, synthesizing this knowledge to a design 
framework for a corporate major innovation system. We then contextualize this 
framework into the setting of power utilities by matching the characteristics of 
these firms to specific design principles found in the broader framework. A key 
implication of this study on both levels of synthesis (across industries and within 
the power industry) is that major innovation requires the implementation of a 
larger number of (complementary) organizational interventions, as opposed to 
just one or a few. The practical aim of the study is to empower utility firms to 
become better at major innovation and thus become more successful at trans-
forming sustainable energy technologies into novel value propositions, thereby 
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also advancing the transition toward a more sustainable energy system. The cor-
responding research question in the second study is:

How to design an organizational system that empowers incumbent power utilities 
for major innovation?

Sub-questions 3

In the third study (Appendix 3), we focus on the design of systemic intermedi-
aries. Intermediaries provide support to the transitioning domain by perform-
ing a set of roles, including for example the creation and facilitation of networks, 
technology assessment, gatekeeping/brokering, and standard-setting (Kivimaa, 
2014; Klerkx and Leeuwis, 2009; Van Lente et al., 2003). While these roles, per-
formed in support of the transition and its stakeholders, are increasingly well 
understood, it is less clear how intermediaries develop their set of support roles; 
and correspondingly, how to design the intermediary in such a way as to pro-
vide optimal support to the transition. These issues arise in particular because in-
termediaries are recently seen as an important lever in innovation policy imple-
mentation (Klerx and Leeuwis, 2009), all the while the support requirements of 
a domain can be different across industrial and institutional contexts, as well as 
change over time. Intermediaries thus have to cope with dynamic environments 
to create (and retain) their relevance. In that respect, the design of an intermedi-
ary is likely to require mechanisms of feedback and renewal of the organization 
and the portfolio of its support activities (Kivimaa et al., 2017), but such mech-
anisms have not been explored in previous research. Correspondingly, in study 
three, we analyze the evolution of the transition-supportive roles performed 
by intermediaries to explicate mechanisms by which intermediary support ac-
tivities can be dynamically managed and governed. The topic of intermediary 
design is researched in a single case study of a major systemic intermediary in 
the European energy landscape spanning the period of 2011-2017. Building on 
interviews, participant observations and the analysis of several thousand pages 
of archival materials, we compose narratives on the development of individual 
transition-support offerings (which we refer to as transition services). We then 
analyze the evolution of the intermediary on the service portfolio level, and ex-
plicate the key mechanisms behind aligning the intermediation activities with the 
transitioning context over time. The study contributes to literature on systemic 
intermediaries by furthering theory on transition-supportive roles: what are their 
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characteristics, how are they developed and how are they combined. The case 
further demonstrates that a key mechanism for developing transition-facilitating 
roles is flexible and experimentative service innovation, undertaken in response 
to specific signals from transition stakeholders about their actual needs for sup-
port. However, responsiveness in the intermediary service portfolio appears to 
assume a particular alignment between the management and the (policy) gover-
nance of the intermediary about how to control the activities of the intermediary. 
As such, the insights in this study explicate an alternative governance approach 
compared to (a) policy makers monitoring and forecasting the needs of the tran-
sitioning domain toward redeveloping intermediary mandates correspondingly 
(Kivimaa et al., 2017); and (b) individual support schemes being informed by a 
wide-scale visioning (e.g., roadmapping) effort performed at the cross-section of 
different stakeholder classes (Kemp, Loorbach, and Rotmans, 2007). This study 
is exploratory by nature and raises three particular sub-questions:

 a) How do systemic intermediaries develop transition-supportive  
  roles? 
 b) What are the mechanisms that guide change in the (combinations  
  of) transition-supportive roles that systemic intermediaries 
  perform?
 c) What are the organizational and governance conditions that  
  enable dynamism in the set of transition-supportive roles a 
  systemic intermediary performs?

Sub-question 4

The fourth study (Appendix 4) stands out from the other three in that it assumes 
the viewpoint of no one particular actor class. Instead, the study is aimed at de-
veloping a generic method for designing networked organizations, potentially in-
volving all of the aforementioned classes of organizations. The method concerns 
the design of one particular type of networked organization: the innovation eco-
system, defined in line with study one as a network of interdependent actors who 
combine specialized yet complementary resources and/or capabilities in seeking 
to (a) co-create and deliver an overarching value proposition to end users, and 
(b) appropriate the gains received in the process (definition developed in study 
one). In particular, we contribute to innovation ecosystem research and manage-
rial practice by developing design theory (Gregor and Hevner, 2013; Gregor and 
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Jones, 2007) directed to mapping, designing and analyzing ecosystems surround-
ing embedded value offerings (Adner, 2016; Adner and Kapoor, 2010). The need 
for such a design theory arises from the somewhat ironic state of discourse in 
innovation ecosystem literature. Namely, academic research, along with works 
in popular science has claimed that the ecosystem setting fundamentally changes 
the nature of innovation strategy and that there is a long list of (new) consider-
ations managers need to have with regard to their innovation ecosystem (Adner, 
2006; Adner and Kapoor, 2016; Autio and Thomas, 2014; Davis, 2016). Authors 
have also made specific reference to significant additional value that can be cre-
ated by carefully designing complementarities between different organizations 
(Dattée, Alexy and Autio, Forthcoming; Kapoor and Furr, 2015; Moore, 1998). 
As such, ecosystem-based innovation can be a major driver in sustainability tran-
sitions, speeding up the successful development and commercialization of new 
more sustainable (sub-)system configurations (Ceschin, 2013; Hellström et al., 
2015). Meanwhile, there is a lack of practical knowledge and tools on how then to 
operationalize the list of either threat-reducing or opportunity-seeking consider-
ations related to ecosystems and actually capture, analyze and ultimately design 
the specifics of any particular innovation ecosystem. In this essay, we argue that 
a formally-developed design theory, which constitutes an integration of the nor-
mative and descriptive theories on innovation ecosystems into design paths in-
tended to produce more effective organizational systems (Gregor, 2006), helps to 
bridge the aforementioned gap.

Following the formal anatomy of a design theory (Gregor and Jones, 2007), 
we synthesize the scholarly knowledge base on innovation research into relevant 
design constructs and their relationships, and devise a comprehensive model of 
the innovation ecosystem concept. Subsequently, we propose an instantiation to 
the model in the form of a modeling tool, and provide principles for its use. The 
tool and its principles of use are tested in empirical mapping, designing and/or 
analyzing a total of 241 existing or potential ecosystem constellations over seven 
development iterations, which drive mutability of the design theory. Based on 
four case studies originating in the modeling events, we then illustrate the ap-
plication of the design theory across different modeling contexts, distinguishing 
use cases for ecosystem modeling that are either retrospective or prospective, and 
conducted either by ecosystem internal or external modelers. As such, we find 
support for the generalizability of the method developed in this study. The study 
contributes to empowering managers and scholars directly (via tool interaction) 
to engage with organization design and analysis of innovation ecosystems. The 
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corresponding research question of the fourth study is:

What is the design theory that informs efforts by managers and scholars to map, 
design and analyze (i.e., model) innovation ecosystems?

Transition studies as a research field has traditionally concentrated on devel-
oping policy implications (Fischer and Newig, 2016; Kemp, Loorbach and Rot-
mans, 2007). In contrast, the current dissertation features an actor-based ap-
proach to innovation in transitioning domains. This in itself is not a novelty: the 
actor-based perspective is receiving increased scholarly attention within transi-
tion studies. However, while actor-based strategies are by now rather common-
place in transition studies (Penna and Geels, 2012), the question of designing 
organizations in a specific way to actually accomplish these strategies has been 
largely neglected. In this dissertation, the core contribution made to transition 
studies is to develop organization design oriented knowledge that complements 
the actor-based strategies as found in transition studies. This contribution is 
further enhanced in two different ways. First, corresponding to the position of 
different actor classes to the transition processes, we distinguish and elaborate 
organization design for three different classes of organizations that are operating 
within transitioning domains. Second, by adopting the viewpoint of particular 
organizations and by gearing the studies in this dissertation toward generating 
prescriptive knowledge, much of the work in this dissertation aims to be applica-
ble to practitioners with less necessity of ‘translation’ than is commonplace in or-
ganization studies and transition studies otherwise. More detailed contributions 
for each particular study and the overall dissertation are articulated in respective 
studies, as well as in the Conclusion section. 

1.3. Research approach: design science

Dimov (2016, p. 28) reflects on choosing the most appropriate mode of research 
as follows: “From the position of the present, at the interface between past and 
future, one can look in two directions: towards the past, to make sense of what 
has happened, or towards the future, to enact a purpose” (2016, p. 28). As is ev-
ident in the overall research question and each of the four sub-questions, this 
dissertation is oriented toward creating prescriptive knowledge; and as such, 
is positioned within the latter of the research directions articulated by Dimov. 
Meanwhile, drawing from research that is predominantly positivist or construc-
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tivist, the vast majority of work in the organization and innovation sciences is 
descriptive, explanatory or predictive in nature (Hodgkinson, Herriot, and An-
derson, 2001; Romme et al., 2015). In such inquiries, validity is the grand goal 
of inquiry (Denyer, Tranfield, and Van Aken, 2008). However, the power of 
conventional research methods in developing prescriptive knowledge toward 
real-world change is limited (Romme, 2003; Simon, 1996). A more appropri-
ate lens for developing prescriptive knowledge that enacts a purpose (Dimov, 
2016) is found in the design science approach (Denyer et al., 2008; Hodgkinson 
and Healey, 2008; Romme and Endenburg, 2006; Van Burg and Romme, 2014), 
which has been adopted as the underlying research strategy in each of the four 
studies in this dissertation.

Design science, also known as science-based design (Van Burg et al., 2008) is 
a research tradition that fundamentally assumes organization and management 
studies to be problem-driven and solution-oriented (Hodgkinson et al., 2001; 
Holmström, Ketokivi, and Hameri, 2009; Nicolai and Seidl, 2010). The aim then 
is to develop knowledge that can be used to improve real-world situations by de-
signing and testing practical solutions (Van Aken, 2004). The ultimate goal of 
design inquiry is thus to create change, drawing on the notions of pragmatic va-
lidity and relevance (Romme, 2003; Worren, Moore, and Elliott, 2002). Or put 
otherwise, the task in design science is to develop knowledge and artifacts that 
work, and fulfill a certain real-world purpose (Simon, 1996), such as building ef-
fective organizations that thrive in socio-technical transitions. As such, design 
science research activities are typically performed in the interface of traditional 
organization and innovation research and managerial practice, seeking to bridge 
the two domains. The main means to achieve that end is to develop boundary 
objects that position on the interface of research and practice. In particular, there 
are two major types of boundary objects: design principles and design solutions 
(see Figure 1.1) (Romme, 2003). 

Design principles are general normative statements that are predominant-
ly based on research findings and that serve to outline the design space for de-
veloping any directly usable real-world interventions (Denyer et al., 2008; Van 
Burg et al., 2008). Design principles typically come in a set of related principles, 
each informing different aspects of a proposed generic design (Romme and En-
denburg, 2006). The principles are generated either by means of a synthesis from 
the existing scholarly knowledge base (i.e., contextualization), or alternatively by 
decontextualizing practice via particular design solutions (see Figure 1.1) (Van 
Burg et al., 2008). In the context of this dissertation, study one features a set of 
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design principles as the primary outcome of the study. More specifically, in study 
one, the design principles are developed predominantly from theory by means of 
contextualization. 

Within the design space outlined by the (preliminary set of) design princi-
ples, scholars and/or practitioners can proceed to build contextualized design 
solutions. This boundary object serves to convert design principles from their 
relatively generic form to a system of (re)designed practices for a particular con-
text. Unlike design principles, design solutions are therefore informed and jus-
tified by the specific characteristics and circumstances of the actors engaging in 
the (future) application of the design knowledge (Romme, 2003). As such, design 
solutions can materialize as schemes, narratives, simulations, tools, or lists of po-
tential actions, all serving to inform managerial action (Romme and Endenburg, 
2006). While not the intervention in itself, a design solution should feature a level 
of implementability that allows for the design knowledge to be put into practice 
with relative ease. In the context of this dissertation, studies two, three and four 
feature examples of design solutions as (one of the) key outcomes of the studies. 
More specifically, in study two, a design solution is developed by means of con-
textualizing scholarly knowledge first to design principles across sectors and then 
further toward an actionable design solution for a specific organizational profile. 
In study four, the design solution takes the form of a modeling tool, which em-
powers the mapping, designing and analyzing of a particular type of organiza-
tion: the innovation ecosystem. Contrastingly, in study three, a design solution 
is captured from practice (Van Burg et al., 2008) with the perspective of future 
work further decontextualizing (or again contextualizing) it.

Figure 1.1. The science-based design cycle (source: Van Burg et al., 2008, p. 117)
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In addition to having a strong focus on generating knowledge of the prescrip-
tive kind, design science features two other aspects that make its application in 
the context of the current dissertation desirable. First, approaching organiza-
tion design with a design science lens enables the integration and synthesis of 
dispersed streams of scholarly literature. In this respect, as the aim of boundary 
objects in design science is to provide knowledge for bringing about real-world 
change, both the design principles and design solutions are inherently agnostic 
as to which particular stream of research a piece of knowledge originates from, 
as long as it contributes to the desired real world change. Furthermore, the con-
textualization exercise by which design knowledge (i.e., on Figure 1.1, movement 
from left to right) is created concerns little about the methods and the forms of 
data in the studies that implications are drawn from. This stands true as long as 
the original analyses were conducted in a rigorous fashion (Rousseau, Manning, 
and Denyer, 2008). Consider, for example, the central phenomenon in study 
two: incumbent major innovation (capability). The academic literature on this 
phenomenon features over 5000 peer-reviewed contributions that span over 
four decades, over relatively disconnected research domains, such as organiza-
tion design (Brettel et al., 2011), corporate finance (Hill and Rothaermel, 2003), 
new product development (von Hippel, Thomke, and Sonnack, 1999), marketing 
(Veryzer, 2005) and strategy (Christensen and Raynor, 2003), and make use of a 
long list of different conceptual lenses. Considering that achieving major innova-
tion remains a real world challenge for managers, it is paramount that developing 
a framework toward addressing this challenge does not follow the largely con-
ceptual demarcation lines drawn by researchers. Instead, a design science driven 
synthesis would keep in mind the real world phenomenon, and integrate scholar-
ly knowledge across the different research streams, methods and types of data in 
the service of bettering the condition of managers interacting with the real world 
phenomenon. Such a process is illustrated in the systematic literature review pro-
tocol in study two, as well as in studies one and four. 

Second, both the design science research process and the resultant design 
knowledge are an adequate basis for inviting engagement of practitioners in re-
search. In particular, the notion of pragmatic validity implies that the strength of 
a design science output is measured prominently by how well it contributes to 
real world change. As such, the design science tradition places significant empha-
sis on testing the design knowledge in practical contexts, and adjusting the design 
knowledge based on received feedback (Van Aken, 2004). Achieving the ideal, 
which would be to place the development of design knowledge and the subse-
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quent measuring of the long-term effect of the design science informed interven-
tion into one single study, is difficult because of temporal issues (Romme, 2016). 
However, implementing design knowledge also offers opportunities for observ-
ing short-term effects. Assessment points can be placed to measure the face value 
of design knowledge, feedback from partial implementations, interim results, et 
cetera (Romme, 2016). 

All this assumes that practitioners are willing to interact with the creation 
and implementation of the design knowledge. From the experience of conduct-
ing the studies in this dissertation, two particular conditions appear to increase 
that willingness. First, a design science research effort should assume a problem 
that practitioners find relevant and challenging (Van Aken and Romme, 2012)—
a condition we have held in high regard across all four studies. 

Second, understanding why design knowledge is expected to work appears 
to invite the attention and reduce the anxiety of practitioners in implementing 
the knowledge. The latter point was particularly evident in composing study two, 
which heavily uses the mechanism-based explanation format known as CIMO 
-logic (Denyer et al., 2008), that supplies the structure by which it is explicated 
why a certain intervention in a certain context is expected to lead to certain out-
comes. Repeated engagements with practitioners serve both to validate and to 
disseminate research results, both of which are desirable traits for prescriptively 
oriented research, and have stood as core goals during the composition of this 
dissertation. 
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The dissertation includes four studies as listed below which are  further summa-
rized in Table 1.1:

1. Walrave B., Talmar M., Podoynitsyna K.S., Romme A.G.L, 
 Verbong G.P.J. (Forthcoming). A multi-level perspective on innovation  

 ecosystems for path-breaking innovation. Technological Forecasting and  
 Social Change. In Press.

2. Talmar M., Walrave B., Holmström J., Romme A.G.L. (2016). 
 Can elephants still dance? Major innovation in incumbent power 
 utilities. Proceedings to the Acedemy of Management Annual Meeting  

 2016, Anaheim, August 5-9, 2016, Pg 1-40. 1

3. Talmar M., Walrave B., Raven R.P.J.M., Romme A.G.L. (2018) 
 Intermediary role dynamics in system-level transitions. Working paper. 
 Pg 1-45.
4. Talmar M., Walrave B., Podoynitsyna K.S., Holmström J. (2017) 
 Mapping, designing and analyzing innovation ecosystems. Proceedings  

 to the International Product Development Management Conference 2017,  
 Reykjavik, 11-13 June, 2017, Pg 1-40.

1.4. Outline of dissertation

Studies one to four (found as Appendix 1-4) represent distinct research essays on 
organization design for innovation in transitioning domains, each responding to 
specific research questions/objectives (defined earlier in this chapter). These re-
search essays report upon separate research projects, conducted to target respec-
tive research gaps. All the four studies are thus also written to (possibly) be read 
independently of each other. Consequently, some overlaps of definitions, as-
sumptions and argumentation can be found, as well as some conceptual diversi-
ty. Following the studies, the Conclusion chapter presents the overall conclusion 
of the dissertation, managerial implications and suggestions for further research.

1 The version of study two submitted to the Academy of Management Annual Meeting 2016 had a different title:  
 “Major innovation in energy incumbents: A science-based design approach“
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1.5. Contribution of authors

This dissertation has been written by doctoral student Madis Talmar in collab-
oration with supervisors and co-authors. Table 1.2 presents an overview of the 
contributors to respective studies.

Table 1.2. Contributions of authors

D
esign of the 

study

Literature 
review

D
ata 

collection

D
ata analysis

Interpretation 
of results

W
riting m

ain 
text

Corrections 
and feedback

Introduction Madis Talmar X X

Bob Walrave X

Georges Romme X

Study 1 Madis Talmar X X X X

Bob Walrave X X X X

Ksenia Podoynitsyna X

Georges Romme X X

Geert Verbong X

Study 2 Madis Talmar X X X X X X X

Bob Walrave X

Jan Holmström X

Georges Romme X

Study 3 Madis Talmar X X X X X X X

Bob Walrave X

Rob Raven X

Georges Romme X

Freek Meulman X

Study 4 Madis Talmar X X X X X X X

Bob Walrave X

Ksenia Podoynitsyna X X

Jan Holmström X X

Conclusion Madis Talmar X X

Bob Walrave X

Georges Romme X
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Table 1.1. Summary of the studies in this dissertation

Study 1 Study 2
Title A multi-level perspective on 

innovation ecosystems for path-
breaking innovation

Can elephants still dance? Major 
innovation in incumbent power 
utilities

Organization 
in focus

Venture pioneering a path-breaking 
innovation

Incumbent firm challenged by a 
transition

Research 
question/ 
objective

How can a focal venture manipulate 
its innovation ecosystem to achieve 
higher socio-technical viability of 
the ecosystem (and with that, of its 
own innovation)?

How to design an organizational 
system that empowers incumbent 
power utilities for major innovation?

Literature base Innovation ecosystem research; 
strategic niche management; 
strategic management literature

Incumbent major innovation 
research across different 
research domains (new product 
development, strategy, organization 
design, marketing, operations 
management, etc.)

Methodology Developing design principles by 
conceptual argumentation and case 
illustrations

Synthesizing evidence-based 
design principles from performing 
a systematic literature review; then 
translating these toward a design 
solution

Theoretical 
contributions 
toward

Innovation ecosystem research 
(within the structuralist perspective)

Incumbent major innovation 
research; corporate policy for energy 
incumbents

Publications/ 
conference 
presentations

Published in: Technological 
Forecasting and Social Change.

Previously presented at: Academy of 
Management Annual Meeting 2015; 
EGOS Colloquium 2014; International 
Entrepreneurship Exemplars 
Conference 2013.

Previously presented at: European 
Supply Chain Forum Annual Meeting 
2017; Academy of Management 
Annual Meeting 2016; 4th KIC 
InnoEnergy Scientist Conference 
2015; TRAIL conference 2015.
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Table 1.1. Summary of the studies in this dissertation (continued)

Study 3 Study 4
Title Intermediary role dynamics in 

system-level transitions
Mapping, designing and analyzing 
innovation ecosystems

Organization 
in focus

Systemic intermediary aiming to 
support a transition

Innovation ecosystem in a general 
sense

Research 
question/ 
objective

a) How do systemic intermediaries 
develop transition-supportive roles? 
b) What are the mechanisms that 
guide change in the (combinations 
of) transition-supportive roles that 
systemic intermediaries perform?
c) What are the organizational and 
governance conditions that enable 
dynamism in the set of transition-
supportive roles a systemic 
intermediary performs?

What is the design theory that 
informs efforts by managers and 
scholars to map, design and analyze 
(i.e., model) innovation ecosystems?

Literature 
base

Transition studies, specifically 
research on systemic intermediaries

Innovation, organization and 
marketing studies; in particular 
innovation ecosystem research

Methodology Describing a design solution and its 
enablers based on an exploratory 
longitudinal case study that draws 
from interviews, participant 
observations and archival materials

Iterative design theory development 
involving eleven modeling events 
and seven iterations with qualitative 
feedback. In design theory 
evaluation, four case studies were 
developed. 

Theoretical 
contributions 
toward

Systemic intermediary research; 
policy studies on supporting 
socio-technical transitions

Innovation ecosystem research 
(within the structuralist perspective)

Publications/ 
conference 
presentations

Accepted to: Academy of 
Management Annual Meeting 2018. 
Awarded Best Paper by reviewers. 

Previously presented at: Innovation 
and Product Development 
Management Conference 2017.
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2.1. Synopsis

The central question of this dissertation was: How to design organizations that 
succeed at innovation in transitioning domains? Building on transition studies 
(Raven, Van den Bosch, and Weterings, 2010), we distinguished three partic-
ular profiles of organizations involved in a transitioning domain to be in focus 
of our inquiry: ventures, incumbent (corporations), and systemic intermediar-
ies. Respectively, Appendices 1, 2 and 3 contain individual studies with a shared 
focus on organization design, for each of these organizational profiles. Finally, in 
study four (Appendix 4), we addressed the topic of organization design in a more 
general sense by developing an organization design method that empowers inno-
vation ecosystem mapping, design and analysis regardless of the organizational 
profile or the affiliation of the organization to a transitioning domain. 

Correspondingly, studies one to four were each guided by contextualized 
sub-questions, which specified the central research question for the particular 
study. In the remainder of this chapter, we answer these sub-questions, outline 
key insights arising from each of the individual studies, and summarize the theo-
retical and practical implications. 

2.2. Summary of findings & theoretical implications

Sub-question 1

How can a focal venture manipulate its innovation ecosystem to achieve higher 
socio-technical viability of the ecosystem (and with that, of its own innovation)?

In study one (Appendix 1), we considered organization design as performed by 
a venture on the inter-organizational network level. More specifically, we devel-
oped strategies that a venture advocating a path-breaking innovation can use in 
orchestrating its innovation ecosystem toward higher socio-technical viability. 
As such, the study is at the intersection of the structuralist perspective of inno-
vation ecosystem research (Adner, 2016; Adner and Kapoor, 2016; Dattée, Alexy, 
and Autio, Forthcoming) and research on socio-technical transitions (Geels, 
2004; Raven, 2007; Smith and Raven, 2012), carrying over the principles for de-
veloping path-breaking innovation from the latter to the former. To the innova-
tion ecosystem research, the study makes four particular contributions. First, to 
complement internal development (Adner, 2012), we introduced the concept of 
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external development of the ecosystem, referring to the deliberate efforts made 
by ecosystem actors, and particularly the focal venture, directed to enhancing 
the viability of the ecosystem in its broader socio-technical environment (i.e., ex-
ternal viability). Second, we identified the ecosystem-level objects which a focal 
venture can manipulate in developing their innovation ecosystem. These are the 
ecosystem’s value proposition and the ecosystem model. Third, we articulated 
strategies that a focal venture, along with the other ecosystem actors, can employ 
in manipulating the ecosystem-level objects toward achieving external viability 
of the innovation ecosystem. These strategies are captured in a set of five theoret-
ical propositions for organization design by means of manipulating the ecosys-
tem-level objects. In particular, the focal actor would (a) learn how to manipulate 
the ecosystem-level objects from directly interacting with the socio-technical en-
vironment via experimentation activities; (b) learn how to manipulate the eco-
system-level objects by means of drawing analogies from their peers (so called 
inter-local learning); and (c) learn how to manipulate the ecosystem-level objects 
from the collective agency on the socio-technical niche level, which may lead to 
a convergence of ecosystem’s value propositions and/or ecosystem models on 
the niche level. In sustaining the development of the ecosystem, the actors would 
benefit from resource slack and from niche protection mechanisms. Fourth, with 
the link made in this study between the concepts of socio-technical niche, regime 
and innovation ecosystems, we explicated a multi-level perspective on innova-
tion ecosystem development. Building on that base, we provided an extensive 
agenda for future research along the multi-level nature of innovation ecosystem 
development for path-breaking innovations. 

The research further contributes to transition studies by providing an eco-
system-based viewpoint to navigating transitions. In developing specific knowl-
edge toward ecosystem orchestration in transitioning domains, we have clari-
fied the exact positioning and importance of innovation ecosystems within the 
multi-level perspective of socio-technical transitions (Geels, 2004). The study 
claims that aside of considering ventures to be the key agent of change on the 
niche level, supporting transitions should have an explicit focus on empower-
ing the emergence of stronger innovation ecosystems, where effort is turned to 
designing competitive value creation, delivery and appropriation constellations 
involving several actors. Or put otherwise, we posit that the strategies leading 
to the successful composition of an innovation ecosystem should be an area of 
distinct interest in transition studies. In this respect, it is worthwhile to bear in 
mind that an innovation ecosystem goes beyond just any collaboration between 
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different organizations (Adner, 2016). What is assumed is a specific complemen-
tarity-based constellation where the offerings of different parties are integrated 
to the extent that a coherent and competitive value proposition emerges. Doing 
this in conditions of high uncertainty and relative immaturity of each individual 
offering is difficult (Dattée, Alexy, and Autio, Forthcoming), but does promise to 
be an area of high impact to transitions.

Sub-question 2

How to design an organizational system that empowers incumbent
power utilities for major innovation?

In study two (Appendix 2), we turned attention to organization design for in-
cumbent corporations operating in a transitioning domain. In particular, we 
transferred and contextualized the existing body of knowledge on supporting a 
major innovation capability (O’Connor, 2008) as developed primarily in and for 
other industries, to the electricity industry. This was done toward helping incum-
bent power utilities overcome strategic rigidity originating from their previous 
and existing organizational practices (Nisar, Ruiz, and Palacios, 2013). 

We make three contributions to the literatures on management and innova-
tion of incumbents in the domain of energy. First, this study is an addition to the 
small set of research on innovation in the energy industry from the perspective of 
utility firms (cf., Jamasb and Pollitt, 2008; Nisar et al., 2013; Richter, 2013, 2012). 
Within that set, we stand out by significantly deepening the understanding of the 
various interventional options at disposal of managers in utility companies in de-
signing their organizations toward an increased corporate capability for major 
innovation. On a more general basis, as one of the few works on innovation 
policy of power utilities, the perspective of a particular actor extends previous 
studies that focus on innovation from the point of view of the energy system or 
the society at large, which are the two dominating viewpoints in energy literature.

Second, we argued that overcoming strategic rigidity and becoming an in-
novative organization is achieved not by performing isolated managerial inter-
ventions or by developing individual innovation capabilities. Rather, building a 
systematically more innovative firm assumes the design and implementation of 
an entire organizational system that involves many mutually reinforcing inter-
ventions (triggering desirable mechanisms), and spans both the strategic and op-
erational level of the organization. 
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Third, as a frame for designing an organizational system of innovation in gener-
al, we laid out a landscape of alternative interventions that managers can choose 
from in triggering generative mechanisms toward desirable outcomes associated 
with incumbent major innovation (capability). For power utility firms in partic-
ular, a sub-set of these alternatives were further prioritized, taking into consider-
ation the specific context of the utilities. As such, the study included a framework 
of potential design solution elements (Romme, 2003) that a particular utility firm 
can use in designing their version of an organizational innovation system. 

Meanwhile, in creating the base for knowledge transfer into the energy 
domain, the study contributed toward organization and innovation studies in 
general by including the widest-based and most comprehensive review and syn-
thesis of the major innovation literature to date. We synthesized the existing ev-
idence from 137 systematically selected top level peer-reviewed works on over-
coming the incumbent major innovation challenge into a CIMO-based (Denyer, 
Tranfield, and Van Aken, 2008) design framework. The resultant framework 
consisted of several hundred individual design principles that represent the 
causal relationships between contextual factors, managerial interventions, gen-
erative mechanisms and outcomes on (a) the development of a major innovation 
capability in an incumbent corporation (the strategic level), as well as on (b) run-
ning particular major innovation projects in incumbents (the operational level). 
As such, a significant portion of the four decades of research on empowering 
major innovation in incumbents has been synthesized from the point of view of 
generative mechanisms, serving as a base for developing context-specific design 
solutions, as we have done in our study toward one type of stakeholder in transi-
tion processes, or for identifying needs for further research in this field. 

Sub-questions 3

 a) How do systemic intermediaries develop transition-supportive  
  roles? 
 b) What are the mechanisms that guide change in the (combinations  
  of) transition-supportive roles that systemic intermediaries 
  perform?
 c) What are the organizational and governance conditions that  
  enable dynamism in the set of transition-supportive roles a 
  systemic intermediary performs?
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In study three (Appendix 3), we turned attention to organization design of 
systemic intermediary organizations aiming to support socio-technical tran-
sition stakeholders in their transition processes. In particular, we performed a 
longitudinal inquiry into the evolution of a major systemic intermediary in the 
domain of energy, allowing us to identify how intermediaries design their transi-
tion-supportive roles. We found that over seven years, the intermediary signifi-
cantly extended its service base, and with each new service accomplished new 
combinations of transition-supportive roles. As such, they accomplished a grow-
ing number of transition-supportive roles toward more (in numbers) and more 
different classes of stakeholders. Moreover, we identified that there were several 
organizational and governance conditions that enabled the case organization to 
extend their support base. 

The study made the following four contributions to the literature on system-
ic intermediaries, and more broadly to transition studies. First, we operational-
ized the concept of transition-supportive roles (Kivimaa, 2014) in analyzing the 
support activities of an intermediary. Doing so, we turned attention to three pre-
viously under-studied facets of transition-supportive roles: (a) transition-sup-
portive roles are not targeted just out there (Kivimaa, 2014), but rather to one 
or several stakeholder groups in a transitioning domain; (b) roles are rarely per-
formed in isolation, rather, intermediaries combine the performing of several 
complementary transition-supportive roles in designing specific support ser-
vices; and (c) in accomplishing a particular service, some transition-supportive 
roles are central to the aim of the service (primary roles) while others (secondary 
roles) do not directly perform the aim of the service, but serve to enable or en-
hance the value of primary roles. 

Second, we identified an explicit strategy in intermediation where transition 
services (accomplishing transition-supportive roles) are developed at the grass-
root level in response to the (explicit or implicit) needs of transition stakeholders. 
This strategy spans both the intermediary organization as well as its governance 
in that it assumes that transition-supportive roles are not imposed upon an in-
termediary in their governance, which can often be the case with policy-driven 
intermediaries. Our work thus demonstrates the potential value of laissez-faire 
policy with regard to the content of transition support, and that high freedom to 
design support measures at the intermediary level itself may be an effective way 
to achieve relevant transition-supportive measures.

Third, we studied the formerly unexplored micro-level dimension of tran-
sition-supportive role design. We found that there are significant complemen-
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tarities between different transition-supportive roles and between transition 
stakeholder classes, pointing to the potential of exploiting systemic effects within 
the activity of intermediation itself.  However, role complementarities were not 
necessarily exploitable in the same fashion across the different services provid-
ed by the intermediary. As such, at any specific service design, there was need 
for dedicated discovery work toward finding the optimal role combination. Our 
study suggested that such discovery work can be accomplished by designing new 
transition services in an experimentative fashion and with the close involvement 
of external stakeholders.  

Finally, this was the first study to link intermediation activities to organi-
zation design choices. Specifically, we found that there are several enablers that 
support the repositioning of the systemic intermediary within its transitioning 
domain, and that the enablers span both the organization and the governance of 
the systemic intermediary.

Sub-question 4

What is the design theory that informs efforts by managers and scholars to map, 
design and analyze (i.e., model) innovation ecosystems?

In the fourth study (Appendix 4), we built upon an insight gained from con-
ducting the other three studies of this dissertation. Namely, while organizations 
are increasingly inter-dependent in innovation and commercialization processes 
(Adner, 2006; Baldwin, 2012), both managers and scholars lack a comprehen-
sive framework with which to capture, make sense of, and develop strategies for 
operating within innovation networks. In response to this challenge, study four 
uses the design theory anatomy of Gregor and Jones (2007) as a base to develop 
a method for mapping, designing and analyzing (i.e., modeling) innovation eco-
systems. This serves to make the following two contributions to the literature on 
innovation ecosystems in the structuralist perspective (Adner, 2006; Adner and 
Kapoor, 2016; Dattée, Alexy and Autio, Forthcoming; Davis, 2016). 

First, we synthesized the innovation ecosystem literature to distinguish the 
critical constructs that add value to understanding how a real-world (or a hy-
pothetical) ecosystem functions in terms of value creation, delivery and capture. 
We further articulated the relationships between these constructs to arrive at a 
generic model of innovation ecosystems. As we demonstrated in the study, for 
scholars such an understanding of the constructs and their relationships as a de-
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tailed map of the innovation ecosystem phenomenon enables the positioning of 
existing studies, comparing research results, and subsequently also the framing 
of future research. 

Second, we further instantiated the theoretically synthesized ecosystem 
model as a graphical decision support tool called the ‘Ecosystem Pie Model’ 
(EPM). Compared to previously available tools in innovation ecosystem analysis 
(Adner, 2016; Hellström et al., 2015), the EPM is a significant step toward cap-
turing the complexity and multitude of the inter- and intra-organizational char-
acteristics that scholars assume relevant in innovation ecosystems (Adner, 2016; 
Autio and Thomas, 2014; Davis, 2016). The EPM is further accompanied by 
guidelines for its implementations, which has enabled the application of the EPM 
as an ecosystem modeling tool to be used relatively independently by individuals 
outside the circle of the original contributors to study four. To date, such appli-
cations include at least five university courses with over 175 participants, nine 
master or PDEng dissertations, over ten commercial applications in a number 
of different organizations including several multi-national corporations, consul-
tancy firms, and various research-oriented applications at Eindhoven University 
of Technology, Aalto University and elsewhere. Application instances have pro-
vided the research team with an opportunity to adjust the design theory based 
on feedback received from its real-life use. As such, the design theory presented 
in this study goes beyond merely a situated implementation of an artifact (level 1 
contribution to design research) and reaches the level of a nascent design theory 
(level 2 contribution) (Gregor and Hevner, 2013).

Theoretical implications across studies

In addition to the contributions made in the four separate studies, the disserta-
tion makes three overarching theoretical contributions. First, research on so-
cio-technical transitions has not explicitly looked at organization design as an 
area of importance for organizations in navigating and contributing to a tran-
sition. In this dissertation, we considered the link between socio-technical tran-
sitions and organization design from the viewpoint of three key profiles of or-
ganizational actors affiliated to socio-technical transitions: ventures, incumbents 
and systemic intermediaries. Results from the various studies in this dissertation 
indicate that organization design entails different considerations for each of these 
actors. In particular, this difference is influenced by (a) the dominant goals of 
the respective organizations, and (b) the challenges that arise for the organiza-
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tion from operating within a transitioning domain. For example, in study one, a 
key goal of ventures was assumed to be the successful market introduction of an 
overarching value proposition (i.e., a systemic product/service) that is achieved 
as result of contributions from several entities (i.e., their innovation ecosystem). 
The challenge associated with achieving that goal was a lack of knowledge on how 
to manipulate the innovation ecosystem toward accomplishing external viability. 
Correspondingly, the organization design principles arising from the study tar-
geted the overcoming of that challenge. In comparison, in study two, the central 
goal of electricity industry incumbents was assumed to be a substantial increase 
in their capability to perform major innovation, which was seen as a requirement 
to retaining (and increasing) the relevance of the organizations throughout the 
unfolding energy transition. For these organizations, strategic rigidity was iden-
tified as the central challenge to major innovation. In response, our study ex-
plicated how interventions in the area of organization design can contribute to 
overcoming the strategic rigidity of (energy) incumbents. The three first studies 
imply that organization design as a deliberate activity performed to overcome 
certain contextual challenges arising in transitioning domains has merit in all the 
three profiles of organizations. Thus, we argue that the design of organizations 
is not only an appropriate, but also a relevant area of inquiry within transition 
studies; an area which can significantly contribute to empowering transition 
stakeholders, and ultimately the progress of the transition as a whole. With the 
exploratively-oriented studies one, two and three of the current dissertation, we 
have laid the groundwork for the proposed new sub-domain of transition studies 
in such a way as to include three major classes of stakeholders operating and con-
tributing to a transitioning domain as an explicit object of interest. 

Second, in 2012 Carliss Baldwin pointed at the necessity to consider the 
design of interactions across actor boundaries as an inherent part of organization 
design. Building on Baldwin’s argument, this dissertation turned focus on the 
design of a particular kind of organizational system: the innovation ecosystem 
(in the so called structuralist perspective) (Adner, 2016). Our five main contri-
butions to the ecosystem research domain are built upon each other across stud-
ies one and four, where we (1) introduced to ecosystem research the concepts of 
external viability and external development of an ecosystem and explained the 
necessity of performing internal and external development hand-in-hand; (2) 
argued that in performing ecosystem development, an ecosystem orchestrator 
has two objects of manipulation: the ecosystem’s value proposition and the eco-
system model around the value proposition; (3) further specified the elements 
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and their relationships that commonly explain how a real-world (or a hypothet-
ical) ecosystem functions in terms of value creation, delivery and capture, and 
thus expand the ecosystem model concept to its relevant parts; (4) developed a 
design theory that encompasses a method for modeling innovation ecosystems 
across its relevant elements and their relationships; and (5) as a distinct deliver-
able of this design theory, created and tested a graphical tool that can benefit the 
innovation research and practitioner audiences in a number of ways (see Figure 
6.8). As such, the overall contribution to the innovation ecosystem literature lies 
in building the foundation for considering innovation ecosystems as objects of 
design. As part of that basis, the five points above constitute prescriptive knowl-
edge that future research can build on in capturing, understanding and manipu-
lating innovation ecosystems and in helping managers develop increasingly more 
accurate ecosystem strategies. 

Finally, this dissertation carried over from management information sys-
tems research to organization and innovation studies the concept of design 
theory as an integrated boundary object. In Figure 1.1, building on the works of 
Romme (2003) and Van Burg et al. (2008), we presented the classical differenti-
ation of the types of boundary objects in design science within organization and 
innovation studies. Specifically, that entails distinguishing between design prin-
ciples and design solutions as two distinct positions on the scale from general 
to contextual design knowledge. In developing prescriptive knowledge from re-
search, the former is a commonly occurring outcome in theoretical studies and 
in studies aimed at synthesizing research results (e.g., Hill and Rothaermel, 2003; 
Dhanaraj and Parkhe, 2006; Romme and Endenburg, 2006). In the dissertation, 
respective examples are found in studies one and two. Meanwhile, design solu-
tions can be found in organization and innovation research to emerge either 
from studies that describe particular real-life organizational systems in their key 
features (e.g., Leifer et al., 2001; study three of the dissertation), or from studies 
that (based on design principles) explicitly develop actionable knowledge for a 
specific context (e.g., Van Burg et al., 2008; Van Burg and Romme, 2014; study 
two of the dissertation). 

In contrast to the nature of either of these boundary objects and the research 
strategies leading to them, in study four we have taken the role model of design 
theory and its development in management information systems (Gregor and 
Jones, 2007) and adapted it to the context of organization and innovation stud-
ies. As defined in study four, the resultant design knowledge is content-wise an 
integration of the relevant normative and descriptive theories into design paths 
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intended to produce more effective organizational systems. The added value 
of developing a design theory in place of (or in addition to) the traditional two 
levels of boundary objects appears to be twofold. First, involving eight connected 
building blocks (Gregor and Jones, 2007), a design theory lays a path for how ex-
actly is design knowledge built up methodologically, involving steps from clear-
ly defining the purpose and scope of the theory, to identifying the constructs of 
interest and their relationships, to developing instantiations and guidelines for 
use. As such, a design theory is not only outcome-driven (i.e., useful knowledge 
for producing more effective organizational systems), but structures also the pro-
cess of developing design knowledge. Rooted in the previous, the second value in 
adopting a design theory lies in the clarity with regard to all the elements com-
posing and leading to the design knowledge. As a result, transparency and trans-
ferability is created, allowing a particular design theory (i.e., one with a particular 
purpose and scope) to be developed across different scientific works and by dif-
ferent authors. In fact, one of the anatomical components of a design theory (i.e., 
artifact mutability) inherently assumes multiple applications feeding back into 
the design theory, making it an evolving entity. The benefits of a design theory 
as an integrated boundary object in the particular context of ecosystem model-
ing were covered in study four. With regard to other applications of the design 
theory framework, it remains to be tested in which conditions are design science 
efforts within organization and innovation studies better served by adopting still 
the classical dichotomy of design principles and design solutions, and in which 
the integrated approach of developing a design theory. Nevertheless, we believe 
the latter to be a potentially valuable addition to the arsenal of design scientists 
and worth the consideration upon initiating new pragmatically-oriented re-
search projects.

2.3. Limitations and future research

In addition to the limitations and future research areas articulated in each indi-
vidual study, the following limitations and research opportunities apply.

First, drawing from the definition of organization design (see Introduction) 
as ‘involving the deliberate process of configuring structures, processes, reward 
systems, people practices and policies’ (Galbraith, Downey, and Kates, 2001, p. 
2), each of the studies within this dissertation has only targeted a subset of the 
topics composing the domain of organization design. Opportunities for future 
research thus arise in extending the focus areas to capture more elements of con-
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figuring organizational systems in particular contexts. In that respect, the most 
complete representation of the domain of organization design is found in study 
two, where all five of the organizational design areas were explored. In contrast, 
in study one and study four we focused on configuring structures and processes, 
and to a lesser extent policies, leaving the areas of reward systems and people 
practices in similar organizational circumstances for future research to explore. 
Meanwhile, study three emphasized processes, reward systems, policies and to 
a lesser extent people practices, but did not turn explicit attention to the topic of 
structures, which we nevertheless expect to be a potentially fruitful area of explo-
ration in future research on systemic intermediaries. 

Second, achieving one or more full science-based design iterations (see 
Figure 1.1) within the boundaries of one academic study is generally considered 
difficult, specifically due to the time lag associated with developing, validating 
and refining design knowledge (Romme, 2016). In light of that limitation, we 
were able to complete a full science-based design cycle in only one of the four 
studies in this dissertation: study four. In the other three studies, our research 
only involved some of the steps in the cycle, implying the need for future research 
in further developing the enclosed design knowledge. This is the case for two rea-
sons. First, because any science-based design effort is targeted toward application 
(Simon, 1996), without specific follow-up studies along the science-based design 
cycle (see Figure 2.1) the main aim of design research would remain unattain-
able. Second, to properly evaluate the output of design science research as either 

Figure 2.1. Future science-based design research agenda as emerging from the four studies
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good or bad, one needs to confront a proposed design with the results achieved 
from implementing it (Dimov, 2016).  Thus, specifically for the results arising 
from study one in which we developed design principles from theory, future 
work would need to apply these design principles in practice and subsequent-
ly empirically validate their validity and usefulness. In doing so, the immediate 
research aim might involve contextualizing the principles first toward a design 
solution within a particular socio-technical niche and/or a particular ecosystem 
type, followed then by real-world application in ecosystem orchestration. Simi-
larly, practical application would also be the next step for further developing the 
design knowledge in study two. However, unlike in study one, we have made an 
extra step toward a managerial application by contextualizing the design prin-
ciples arising from other industries to the specific setting of the utility business. 
With regard to future research arising from study three, we have in this disserta-
tion developed context-specific knowledge on the organizational design of a sys-
temic intermediary. Thus, the next step in research would be to decontextualize 
that working design solution to a set of more general design principles. Mean-
while, future in-depth (longitudinal) case studies on the organizational design of 
systemic intermediaries would likely inform (work on) the composition of any 
such set. Finally, for the design theory proposed in study four, where we already 
completed several full design iterations, a critical next step is to further decouple 
the theory development from its original co-authors and make it accessible and 
testable to wider audiences. This may involve future contributions in any of the 
sections of the science-based design cycle. In that, either the design theory itself 
may become subject to refinement, or the implications (both theoretical and 
practical) arising from applying the theory. 

Third, across the four studies, we used different research methodologies, 
including conceptual argumentation, systematic literature synthesis, qualita-
tive-empirical inquiry, and design theory development; all within the frame of 
the science-based design cycle (see Figure 1.1). Furthermore, we have drawn on 
several types of data, including interviews, archival materials, survey data, par-
ticipant observationgs, and the findings of other researchers. Nevertheless, any 
particular study only uses a subset of these methodologies and data types. Thus, 
within the research program that links certain organizational challenges in a 
transitioning domain and the effectiveness of organization design interventions 
in tackling these challenges to succeed in a transition, future research should fea-
ture a significant expansion of the methodological base in researching each of 
these organizational profiles.
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Fourth, in our studies, we have connected the profiles of organizations operat-
ing in transitioning domains to specific types of goals and respective challeng-
es. Future research could explore the goals and challenges of these organiza-
tions further. With that, new areas for deliberate organization design as a means 
to empower an organization to operate in a transitioning domain are likely to 
be found, extending the results of this dissertation. Although we advocate this 
thread of inquiry as a future part of transition studies, we see it important for 
these inquiries to maintain one key difference from mainstream transition stud-
ies. Namely, from a societal perspective, a transition is not only seen as potential-
ly taking several decades, but also constituting a goal in itself, with the fate of any 
involved actor being of secondary priority.  In contrast, particular organizations 
are usually strongly driven by an interest for their own wellbeing, with their goals 
and strategies involving a much shorter time horizon. For many parties involved 
in transitions (e.g., ventures and incumbent corporations), that time horizon is 
rarely longer than a few years, and can be as short as a few quarters. As such, 
there may be a systemic discrepancy between the grand goal of a transition and 
the fact that particular organizations, especially if driven by (commercial) self-in-
terest, aim for what would be considered at best rather small and/or inconsistent 
contributions to the transition. However, within the organization design lens as 
employed in this dissertation, the aim would nevertheless be to empower orga-
nizations that operate in transitioning domains to foremost thrive in the frame 
of their own goals, with the transition serving as the broader context. Or put an-
other way, the extent that an effort in organization design would include an aim 
towards becoming more of a ‘transition taker’ or a ‘transition maker’ would be 
dependent on the distinct goals of each individual organization. Nevertheless, al-
though not explored here, there may also be merit in investigating organization 
design as part of transition studies from the perspective of the transition itself. 
Key questions in that area of inquiry might include for instance: what kind of 
organizational formats are more effective in organizing (learning) interactions 
between the different actors in a niche; or, being the (local) government, how to 
stimulate the emergence of desirable organizational constellations around partic-
ular innovation areas.

Finally, this dissertation did not explicitly explore organization design from 
the viewpoint of two additional classes of organizations involved in transition 
processes: governmental institutions and incumbents with a background in other 
industrial domains (regimes). Of these, the possible influence of governmental 
institutions on organization design (for innovation) was to some extent included 
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in study three, as part of the conditions set for intermediaries to operate. Future 
work needs to address the design of effective governmental policies and interven-
tions more systematically. Meanwhile, as a more recent area of inquiry in transi-
tion studies, a very interesting area for future research is to include the role and 
organization design of incumbents from other regimes, as agents of change in 
transition processes.

2.4. Practical implications

The overall research approach in this dissertation is science-based design. As also 
inherent to the format of our research (sub)questions, the four studies served 
to create prescriptive knowledge to improve managerial practice. In Figure 2.1, 
we have summarized the maturity level of the prescriptive knowledge from the 
respective studies, to argue that toward full managerial implementability of the 
design knowledge, there is a need for future research. There are, nevertheless, 
several managerial implications that can be extracted from the studies in this dis-
sertation already.

In study one, we pointed to the specifics that operating in transitioning do-
mains entails for ventures orchestrating a path-breaking innovation ecosystem. 
The study makes three managerially oriented implications. First, it is important 
for venture managers to simultaneously keep in mind both internal alignment 
and external viability of their ecosystem. In other words, agreeing with partners 
to the composition of a systemic product of some kind, and then accomplishing 
that product does not imply that the product will be a success. And in reverse, 
finding a (potentially) valuable systemic product composition does not necessar-
ily mean that the parties are aligned to accomplish it. Rather, these two dimen-
sions should be considered as inseparable and developed in parallel. Second, in 
developing the ecosystem internally toward alignment, the venture should build 
several learning loops with the broader environment around the ecosystem, in-
cluding the socio-technical niche level. Third, in developing the ecosystem in-
ternally based on the lessons from the environment, the venture should consider 
their innovation ecosystem as subject to deliberate manipulation (attempts). In 
particular, they can either attempt to influence (a) the overarching value propo-
sition of the ecosystem, or (b) the ecosystem model, which refers to the structure 
of how the ecosystem as a network creates and delivers value, and how value is 
appropriated by the actors in it.
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The insight on two objects of ecosystem manipulation was further extended in 
study four, where we aimed to empower practitioners to map, design and ana-
lyze (i.e., model) innovation ecosystems in a significantly more detailed fashion. 
Nowadays, most innovations by any single entity are (inter-)dependent on exter-
nal actors and systems. Any firm should thus consider how does their (intended) 
innovation fit into the meshwork of external products/services, business models 
and organizational structures (Adner, 2006, 2016; Dattée, Alexy and Autio, 
Forthcoming) and, if necessary, take measures to influence oneself or others to 
increase that fit. To date, managers might have even known the importance of 
these considerations, but there have nevertheless been no tools to actually com-
prehensively model particular ecosystems. Study four of this dissertation devel-
oped such a tool, coining it as ‘Ecosystem Pie Model’ (EPM), making it possible 
for managers to: (a) perform informed strategy-making where the complex inter-
actions in an innovation ecosystem are naturally taken into account; (b) conduct 
co-creation of the future real-world ecosystem structure together with the actors 
that are expected to partake in it; and (c) visually represent innovation ecosys-
tems. For ease of managerial adoption and clarity regarding the process of prac-
tical ecosystem modeling, we developed a guidelines document that walks a user 
through all the necessary steps in modeling an ecosystem and in making deci-
sions based on the model. Moreover, in addition to managers in business organi-
zations, the same tool empowers organizations responsible for policy implemen-
tation (e.g., conducting public tenders, distributing subsidies, intermediating 
innovation, etc.). Using the EPM there adds value to the understanding of short-
comings in present innovation ecosystems and can guide policy to interventions 
that alleviate the exact bottlenecks that are keeping desirable ecosystems (such as 
widespread smart grid applications, or circular material loops) from achieving 
their full potential. 

From study two, the main message to practice is that individual interven-
tions with regard to organization design characteristics are unlikely to lead to 
substantial gains in innovativeness of the incumbent organization that struggles 
with strategic rigidity. The reason is that strategic rigidity as an inhibitor to major 
innovation is a multifaceted problem, typically arising from the interaction of 
organizational structures, processes, cultural beliefs, reward systems, and inter-
nal and external network ties of the organization. Overcoming strategic rigidi-
ty therefore also assumes a systemic approach, where multiple interventions si-
multaneously target several parts of the previous organizational system. In study 
two, we identified eleven broad categories of desirable mechanisms in building 



55CONCLUSION

a major innovation capability and running a particular major innovation proj-
ect. Each of the broad mechanism categories further entails lower level mecha-
nisms, triggered by contextual factors or managerial interventions. As such, on 
Figures 4.1, 4.2 and 4.3, we have laid out a whole landscape of design principles 
that managers can use in developing their contextualized design solutions. Spe-
cifically toward implementation in power utility companies, we have also taken 
a step further and developed a mid-way contextualized design solution already, 
presented in Tables 4.1, 4.2 and 4.3.

Finally, a key implication arising from study three is the importance of align-
ment between how policy-makers guide and control an intermediary, and how 
its managers design and run the organization. In particular, if the policy-maker 
does choose to explicitly stay clear from assuming and mandating certain tran-
sition-roles upon an intermediary and instead provides the freedom for the in-
termediary to sculpt its own activities, then front-line employees (i.e., employ-
ees who interact with external stakeholders) also need to be empowered to take 
notice of stakeholder needs and to be able to develop services in response. This 
implies several complementary conditions inside the organization, including the 
hiring of entrepreneurially-oriented staff, maintaining a culture that encourages 
personal initiative, the availability of funding for developing and testing new ser-
vices, as well as low levels of behavior control within the process of new service 
development. 
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A MULTI-LEVEL PERSPECTIVE ON INNOVATION 
ECOSYSTEMS FOR PATH-BREAKING INNOVATION

PPENDIX 1

Abstract

Path-breaking innovations are increasingly developed and commercialized by 
networks of co-creating actors, called innovation ecosystems. Previous work in 
this area demonstrates that the ‘internal’ alignment of actors is critical to value 
creation in the innovation ecosystem. However, the literature has largely over-
looked that the success of an innovation ecosystem also depends on its ‘exter-
nal’ viability, determined by the broader socio-technical environment. That is, 
path-breaking innovations inherently challenge the prevailing socio-technical 
regime in a domain (e.g., established rules, artifacts and habits) that tends to be 
resistant to change. Overcoming this resistance is a major challenge for ventures 
pioneering path-breaking innovations. The paper contributes to the literature on 
innovation ecosystems by explicitly considering the socio-technical viability of 
the innovation ecosystem around a path-breaking innovation. In particular, we 
theorize about the objects of manipulation in an innovation ecosystem and dis-
cuss the strategies that a focal venture, orchestrating the innovation ecosystem, 
can employ in manipulating these objects so as to increase the socio-technical 
viability of the ecosystem. We arrive at a multi-level perspective on innovation 
ecosystem development that integrates internal alignment and external viability 
and informs a research agenda for future studies in this field.

Keywords: 
innovation ecosystem, path-breaking innovation, ecosystem strategy, strategic 
niche management, multi-level perspective.
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Introduction

Across industries, there is an ongoing transformation from separate products 
and services toward complex value propositions which are accomplished by in-
tegrating complementary products and services of different actors (Adner, 2006, 
2012; Podoynitsyna et al., 2013). Referring to such a network where actors col-
lectively create, deliver and appropriate value as an innovation ecosystem (hence-
forth: ecosystem) (Adner, 2012; Nambisan and Sawhney, 2011), innovation 
research has emphasized the importance for firms to consider an explicit eco-
system strategy (Adner, 2012, 2016). Correspondingly, in addition to managing 
their own technological and commercial challenges, an innovating venture needs 
also to consider how to align the different and often diverse actors supplying the 
complementary offerings toward accomplishing an integrated value proposition 
(Adner, 2016; Adner et al., 2013; Koenig, 2012; Williamson and De Meyer, 2012). 
Previous ecosystem research has identified several strategies that a focal ven-
ture can pursue in creating such an alignment, including defining the respective 
modularity in the ecosystem (Nambisan and Sawhney, 2011), coordinating value 
creation activities across actors (Williamson and De Meyer, 2012), establishing 
technological standards (Koenig, 2012), and creating mechanisms for fair value 
appropriation (Iansiti and Levien, 2004). We refer to these activities of the focal 
venture toward aligning the different actors as the internal development of the 
ecosystem.

However, consider Better Place, the technology venture that developed a 
network of smart charging stations and battery swapping facilities, enabling a 
unique switchable battery electric car service (Shankar, 2009). The venture took 
the lead in developing an ecosystem that integrated, among others, a battery 
manufacturer, a car producer, a network of switching stations and the software 
and hardware elements needed to enable that network. In the process, they suc-
cessfully engaged a relevant set of highly diverse parties into an ecosystem wide 
value proposition of revolutionary electric mobility (Ofek and Wagonfeld, 2012). 
As such, the strategies and operations applied by Better Place have been used as 
state-of-the-art examples of effective ecosystem (internal) development (Adner, 
2012; Johnson and Suskewicz, 2009). Yet, in 2013, the venture filed for bankrupt-
cy, due to disappointing sales of just under 2,000 of the initially planned 100,000 
cars (Kershner, 2013).

Indeed, many ecosystems seeking to introduce path-breaking value prop-
ositions fail in the market place, even when technological challenges are over-
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come and alignment of key actors is achieved (cf. Adner, 2012). A key reason 
why these systems nevertheless fail is that path-breaking value propositions often 
meet strong societal resistance, as they conflict with the prevailing socio-technical 
regime—the rules, artifacts and habits that structure economic viability and social 
life in a particular domain (e.g., city transportation, home heating) (Geels, 2004; 
Geels and Schot, 2007; Nelson and Winter, 1982). Typically, large incumbent 
actors combined with strong social networks sustain the socio-technical regime, 
by carrying the dominant elements that keep a domain on a certain developmen-
tal path (Geels, 2004; Kemp, Loorbach, and Rotmans, 2007). A path-breaking 
value proposition tends to challenge (at least some of) the elements underlying 
a socio-technical regime and can thus only become successful if relevant socie-
tal subsystems adapt or transform to accommodate it (Nelson and Winter, 1982; 
Raven, 2007).

The complexity and nature of the broader socio-technical setting therefore 
gives rise to specific challenges for those ventures pioneering a path-breaking 
value proposition. These pioneers need to adopt particular strategies that in-
crease the likelihood of societal stakeholders accepting and adopting the ecosys-
tem’s value proposition. Yet, to date, the literature on innovation ecosystems has 
not explicitly considered the socio-technical viability of the ecosystem around a 
path-breaking innovation; and whether and how the venture orchestrating the 
ecosystem can influence such viability.

In this paper, we draw on a quasi-evolutionary perspective, and in particu-
lar on the literature on transition and strategic niche management (e.g., Kemp, 
Schot, and Hoogma, 1998; Schot and Geels, 2007), to develop a framework of 
ecosystem development for path-breaking innovations. We contribute to the 
innovation ecosystem literature by introducing the concept of external develop-
ment of the ecosystem, alongside its internal development, which refers to de-
liberate efforts directed to enhance the viability of the ecosystem in its broader 
socio-technical environment. 

To this end, we first identify the ecosystem-level objects, that is the ‘ecosys-
tem’s value proposition’ and ‘ecosystem model’, which a focal venture can ‘ma-
nipulate’ in developing their innovation ecosystem. Previous research argues that 
a focal venture can manipulate these objects to improve the internal alignment 
of the ecosystem—which then determines the extent to which the ecosystem is 
able to create and deliver its value proposition (Adner, 2016; Adner and Kapoor, 
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2010; Iansiti and Levien, 2004). We draw from research on socio-technical tran-
sitions to detail how manipulating the ecosystem’s value proposition and/or the 
ecosystem model based on feedback from the socio-technical environment can 
also be used to improve the ecosystem’s external viability. As such, by explicating 
the objects and the basis of manipulation, we link together the internal and ex-
ternal development of the ecosystem as performed by a focal actor. The resulting 
framework informs a research agenda for future work in the area of innovation 
ecosystems and ecosystem strategy.

Innovation ecosystems

Conceptualizing innovation ecosystems

In view of resource constraints and the need for specialization, it is difficult for 
any single firm to develop and commercialize a (technology-based) offering from 
start to finish (Kapoor and Furr, 2015; Clarysse et al., 2014). This is especially the 
case if the intended innovation disrupts the existing development path in a so-
cio-technical domain. Thus, increasingly complex constellations of organizations 
have been emerging, in the form of innovation ecosystems, in which actors inter-
act with each other to create, deliver and appropriate value.

In this study, we apply the ‘ecosystem as structure’ conceptualization of in-
novation ecosystems as suggested by Adner (2016), Adner (2012) and Gulati, Pu-
ranam, and Tushman (2012), rather than the broader ‘ecosystem as affiliation’ 
conceptualizations proposed elsewhere (e.g., Autio and Thomas, 2014; Iansiti 
and Levien, 2004; Moore, 1993; Rong and Shi, 2015). Accordingly, the defining 
element of an innovation ecosystem is a system goal in the form of an overar-
ching common offering, which we refer to as the ecosystem’s value proposition 
(EVP). Similar to the value proposition at the individual firm level, the EVP can 
be viewed as a statement about the deed (to be) performed, or the performance 
that is achieved for the end users when the contributions of the actors in the eco-
system network are successfully combined (Ulaga and Reinartz, 2011). The EVP 
as defining element of an ecosystem has the following implications.

The notion of a system goal suggests that meaningful boundaries for the eco-
system arise from those elements of the system that in interaction (are likely to) 
accomplish the EVP (Adner, 2016). These elements can only be identified from 
the viewpoint of an end user (Clarysse et al., 2014). For example, a carmaker can 
integrate the entire vertical value chain in producing an electric vehicle. Howev-
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er, the perspective of the end user serves to reveal that, no matter how advanced 
the car is, a sustainable mobility experience (as EVP) is only achieved when the 
users can also conveniently charge it, for instance, via the infrastructure provided 
by local grid companies. In creating and delivering the EVP, the grid company 
is therefore a critical actor, even though it may have no direct transactional links 
with the value chain that produces the car. Such interdependencies can only be 
identified through considering the viewpoint of the end user, for whom the elec-
tric car and the ability to charge it are necessary complementarities (Nambisan 
and Sawhney, 2011). 

The boundaries of the ecosystem are thus determined by the EVP to include 
such elements that are required to achieve the intended EVP. Consequently, any 
change in the EVP is likely to give rise to changes in the elements and/or the in-
teractions of the elements of the ecosystem, and vice versa. In this respect, eco-
systems can be understood as networks in which actors are co-evolving (Li, 2009; 
Moore, 1993). As such, the typically specialized actors in an ecosystem are in-
terdependent in their efforts to accomplish the EVP (Adner, 2016; Adner et al., 
2013; Gulati et al., 2012). However, interdependence also means that failure of 
any key actor to successfully contribute to the EVP negatively impacts the suc-
cess chance of the whole ecosystem and thus every actor partaking in it (Brusoni 
and Prencipe, 2013). Furthermore, the embeddedness of actors in an ecosystem 
network implies that the ability of any particular actor to appropriate value for 
itself is influenced by the other actors (Nambisan and Sawhney, 2011). A defining 
element of ecosystems is thus also the distribution of appropriated value among 
its actors (Autio and Thomas, 2014).

We therefore define an innovation ecosystem as a network of interdependent 
actors who combine specialized yet complementary resources and/or capabilities 
in seeking to (a) co-create and deliver an overarching value proposition to end 
users, and (b) appropriate the gains received in the process. 

Objects of manipulation

A common understanding, or alignment, among ecosystem actors about how 
to accomplish an intended EVP is a key condition for success of the ecosys-
tem (Adner, 2012; Williamson and De Meyer, 2012). Yet, and especially for 
path-breaking value propositions, reaching alignment provides a serious chal-
lenge due to, for instance, differences in industrial contexts (Autio and Thomas, 
2014; Moore, 1993), conflicting cultural backgrounds of the parties involved 
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(Lavie, Haunschild, and Khanna, 2012), and initial misalignment in terms of the 
goals and intentions of key actors (Casadesus-Masanell and Yoffie, 2007; Kapoor 
and Lee, 2013; Sharapov, Thomas, and Autio, 2013). As such, despite the possibil-
ity that an ecosystem can be self-organized (Autio and Thomas, 2014; William-
son and De Meyer, 2012), most path-breaking innovation ecosystems need an 
entity that orchestrates the process of integrating the ecosystem and realizing its 
EVP (Iansiti and Levien, 2004; Nambisan and Sawhney, 2011). Such an orches-
trating position is often assumed by a central innovator in the ecosystem—the 
so-called focal actor (Adner, 2012; Clarysse et al., 2014). Accordingly, we focus 
in this paper on innovation ecosystems operating around a given focal venture 
that orchestrates (a) the EVP and (b) the alignment of the various actors in the 
ecosystem that surrounds such an EVP (Adner, 2006; Iansiti and Levien, 2004; 
Moore, 1993; Teece, 2007). This focal venture ‘lens’ resonates with recent (empir-
ical) research on innovation ecosystems (e.g., Adner and Kapoor, 2010; Clarysse 
et al., 2014; Kapoor and Lee, 2013; Williamson and De Meyer, 2012).

As the orchestrator of the ecosystem, and likely main proponent of the EVP, 
the focal venture can influence how the ecosystem as a whole operates (Nam-
bisan and Sawhney, 2011). In this respect, the ecosystem model (EM) refers to the 
structure of how the ecosystem as a network creates and delivers value, and how 
value is appropriated by the actors in it (Adner, 2012; Thomas, Autio, and Gann, 
2014; Williamson and De Meyer, 2012)—corresponding to the two main aspects 
emphasized in our definition of an innovation ecosystem. In particular, the EM 
encompasses the activities necessary for accomplishing the EVP, the actors per-
forming these activities, the positioning of these actors in the ecosystem and the 
links specifying the transfers between these actors (Adner, 2016). As such, the 
EM is a network-oriented extension of the business model concept that specifies 
the value logic for an individual firm (Adner, 2016; Osterwalder and Pigneur, 
2010; Zott, Amit, and Massa, 2011). 

Given a specific EVP, a focal venture can influence the associated EM, both 
in terms of innovation as well as network design aspects (Nambisan and Sawh-
ney, 2011; Thomas et al., 2014). For example, it can develop an awareness of 
what a functional ecosystem might look like for accomplishing a specific EVP 
(Autio and Thomas, 2014; Overholm, 2015; Williamson and De Meyer, 2012). 
The focal venture can also affect the EM by defining the respective modularity 
in the ecosystem (Nambisan and Sawhney, 2011), choosing technological stan-
dards (Gawer and Cusumano, 2002), gaining insights into who/what could be 
the appropriate complementary actors/technologies to include in the ecosystem 
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(Adner, 2012; Fjeldstad et al., 2012; Koenig, 2012), and orchestrating these tech-
nological complementarities (Thomas, et al., 2014). Moreover, the focal venture 
can coordinate alignment with regard to the activities contributed by the actors 
involved (Adner et al., 2013; Koenig, 2012; Williamson and De Meyer, 2012), 
comprehend the flows of resources in the ecosystem (Adner, 2012; Nambisan 
and Sawhney, 2011), establish the resources and rules to be shared among the 
actors (Fjeldstad et al., 2012; Koenig, 2012), design an incentive system for the 
ecosystem to attract new actors (Ritala et al., 2013; Williamson and De Meyer, 
2012), assure fair mechanisms for value appropriation (Dhanaraj and Parkhe, 
2006; Iansiti and Levien, 2004; Thomas et al., 2014), and establish mechanisms 
that lead to continuous self-renewal of the ecosystem (Iansiti and Levien, 2004; 
Moore, 1993, 1998). Previous research therefore suggests that ecosystems can 
be deliberately developed toward achieving an EVP and in doing so, the main 
object of manipulation is the EM, which can be manipulated by (a selection of) 
the strategies illustrated above.

However, developing an ecosystem is challenging for the focal venture, es-
pecially in view of the considerable effort required to adequately assess the vast 
number of options for building a complex system (Massa and Tucci, 2014). In 
this respect, many focal ventures initially struggle in choosing a strategy for the 
dimensions of the EM, given the uncertainty about which critical components 
and activities a functional EM might require (Autio and Thomas, 2014; Over-
holm, 2015; Williamson and De Meyer, 2012). In the early stages of the ecosys-
tem, it may also be highly uncertain how effective the cooperation with other 
(potential) ecosystem actors will be and what kind of dynamics and interdepen-
dencies will emerge (Brown and Eisenhardt, 1997; Gulati et al., 2012).

For example, Overholm (2015) describes how ventures offering solar panels 
as a service considered different kinds of partners, and engaged in a series of 
‘experiments’ to determine how the relationships between actors in the ecosys-
tem could be arranged to allow for the intended EVP to be realized. Notably, the 
question of who (and how) to include as an initial financing party in the service 
offering led these focal ventures to test multiple partner options. These ventures 
thus assumed the EVP to be fixed, but manipulated the (emerging) EM in an it-
erative manner, in order to converge to an increasingly better alignment between 
the EVP and the EM.

Conversely, Adner (2006, 2012) and Williamson and De Meyer (2012) argue 
the focal venture might first aim to achieve alignment between the EM and a less 
complex EVP, and then subsequently develop both elements toward greater com-



DESIGNING ORGANIZATIONS FOR INNOVATION IN TRANSITIONING DOMAINS72

plexity by attempting to incorporate new technological complementarities, activ-
ity structures and actor-network configurations in creating and delivering value. 
In addition to the EM, the EVP as an intended system goal can thus also be the 
object of manipulation. 

More specifically, considering the uncertainties associated with path-break-
ing value propositions, developing the ecosystem constitutes a dialectic process 
(Van de Ven and Poole, 1995) in which the focal venture attempts to manipulate 
the EVP and EM, challenged by the complexity of the situation and the other 
actors involved (Adner, 2012). The synthesis of these antagonistic forces in-
forms subsequent attempts to align the ecosystem, giving rise to new experiments 
around a different EVP and/or EM (Gavetti, Levinthal, and Rivkin, 2008). Here, 
a key strategy for the orchestrating venture is to adopt feedback-driven learning, 
in which one perceives the current EVP and EM as experimental propositions to 
be tried out (Adner, 2012; Gavetti et al., 2008; Schön, 1984). Ideally, the EM fully 
enables the creation and delivery of the EVP. We characterize this ideal state by a 
high level of internal alignment of the ecosystem (Adner, 2016; Adner et al., 2013; 
Nambisan and Sawhney, 2011). Correspondingly, the internal development of the 
ecosystem refers to the focal venture’s efforts to increase internal alignment by 
manipulating the EVP, the EM, or both.

External viability of the ecosystem

Achieving internal alignment is, however, just one side of the coin. Especially for 
those ventures that are developing an ecosystem around a path-breaking inno-
vation (Smith and Raven, 2012) another major challenge is to achieve viability of 
the ecosystem in its broader socio-technical environment (Nambisan and Sawh-
ney, 2011). More specifically, an evolutionary perspective implies technology 
development in society involves a process of variation, selection and retention 
(Basalla, 1988; Nelson and Winter, 1982). Path-breaking innovations represent 
a dramatic departure from the current development trajectory in a particular 
domain (Birkinshaw, Bessant, and Delbridge, 2007; Smith and Raven, 2012). 
Such innovations are, therefore, subject to the selection environment that is 
dominated by a socio-technical regime: the currently prevailing collection of ar-
tifacts, habits and the action-guiding rules about the domain which are upheld 
by a wide actor network surrounding a vested solution (Geels, 2004, 2005; Raven, 
2007). The established actors backing these solutions have usually invested sub-
stantially in the existing regime-for example in terms of infrastructure (Nelson 
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and Winter, 1982; Raven, 2007)-and thus prefer incremental improvements that 
build on existing artifacts, rules and habits in use. As a result, the dominant so-
cio-technical regime creates a high level of retention, as most resources and at-
tention get channeled to improving the existing and proven solutions (Adner and 
Snow, 2010; MacKenzie, 1992). Consequently, path-breaking innovations are at a 
structural disadvantage in the selection environment because they are simply too 
demanding in terms of their socio-technical implications to the regime (Smith 
and Raven, 2012).

The lock-in in the selection environment goes beyond the user and market 
dimensions, to include public policies and institutions, infrastructure, cultural 
discourse, and maintenance networks (Lie and Sørensen, 1996). Moreover, there 
may be no established markets and user preferences to start with, so an initial 
interface with potential adopters may be absent. Finally, the adoption process 
itself is not straightforward either, as users have to integrate the innovative solu-
tion into their infrastructure, practices, organizations and routines—all of which 
involves adjustments and time (Geels, 2002) and may be subject to retention of 
the dominant regime. In this respect, so-called transitions of the socio-technical 
regime are quite rare, take a long time, and follow a rather unpredictable path 
(Geels, 2004).

For example, in the context of mobility, the current socio-technical regime 
entails vehicles based on internal combustion engines; and the behavioral pat-
terns and infrastructure enabled and supported by this regime accommodate and 
prioritize this particular approach to mobility. This, in turn, inhibits any devel-
opment that is not in line with the regime. For ventures developing a path-break-
ing EVP (e.g., Better Place), the socio-technical regime’s inertial forces thus 
present a formidable challenge (Geels, 2004). In developing the ecosystem for a 
path-breaking innovation, internal alignment is therefore not sufficient; a suc-
cessful ecosystem also arises from its socio-technical fitness or external viability. 
Consequently, the external development of the ecosystem pertains to the interac-
tion of the focal venture and other key actors with their socio-technical selection 
environment in order to increase the external viability of the ecosystem. 

Developing a path-breaking innovation ecosystem

In the remainder of the paper, we seek to develop a systemic framework that con-
siders the internal as well as the external development of the ecosystem. We do 
so by drawing from the strategic niche management (SNM) discourse. The lit-
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erature on SNM involves (public) policy-oriented studies that, based on evolu-
tionary theory (Basalla, 1988; Levinthal, 1998; Nelson and Winter, 1982) and a 
dynamic multi-level perspective (Geels, 2002), investigate the mechanisms that 
facilitate the development and commercialization of path-breaking innovations 
(Huijben and Verbong, 2013; Markard, Raven, and Truffer, 2012; Smith and 
Raven, 2012). As such, SNM proposes a set of policy strategies for overcoming 
the potentially hostile influence of the socio-technical regime on a path-break-
ing innovation. These strategies have been successfully applied in domains such 
as biogas (Raven et al., 2008), social entrepreneurship (Witkamp, Raven, and 
Royakkers, 2011), long-term care (Loorbach and Rotmans, 2010), and eco-hous-
ing and organic food (Smith, 2007). The set of SNM strategies provides a foun-
dation for the framework of innovation ecosystem development proposed in 
this section-however, contrary to the public policy-orientation prevailing in the 
SNM literature, we operationalize the strategies of the focal venture as propo-
sitions at the venture/firm level, directed toward the external development of a 
given ecosystem.

The core argument of SNM is that actors operating in a particular upcoming 
technology domain (need to) collectively maintain a so-called (socio-)technical 
niche—the unit of analysis in SNM. This particular type of niche constitutes a 
community of actors who are interested in influencing the development (trajec-
tory) of the particular domain (Geels, 2002). It is thus a cross-functional group, 
consisting not only of different innovation ecosystems (applying related technol-
ogies), but also of, for example, universities, scientists, NGOs, associations and 
policy makers (Geels, 2004). In the dynamic multi-level perspective (Geels, 2002), 
the niche constitutes a system level that is located between the single actors/eco-
systems and the broader environment dominated by a prevailing socio-technical 
regime. Positioned as such, activities on the niche level can significantly counter-
act the retention and inertia of the socio-technical regime (Rip and Kemp, 1998; 
Schot and Geels, 2008) and thus mediate the influence of mainstream selection 
forces on the path-breaking innovation. The positioning of the different levels is 
presented in Figure 3.1.

The socio-technical niche somewhat resembles the ‘fuzzy front end’ of an 
emerging industry (Suarez, Grodal, and Gotsopoulos, 2015), characterized by 
great uncertainty about the technology and market, which results in a wide di-
versity of technological and market approaches adopted by the actors within the 
niche (Geels, 2004). However, a niche emerges, by definition, in the face of an 
existing socio-technical regime, the latter hindering progression of path-break-



75A MULTI-LEVEL PERSPECTIVE ON INNOVATION ECOSYSTEMS FOR PATH-BREAKING INNOVATION APPENDIX 1

ing innovations promoted in the niche. Therefore, the relational dynamics within 
the niche are likely to differ substantially from the competition-oriented behav-
ior observed in some early-stage industries (e.g., Santos and Eisenhardt, 2009). In 
this respect, a socio-technical niche invokes more cooperation between actors, as 
a means to survive and challenge the dominant regime (Raven, Van den Bosch, 
and Weterings, 2010). An example is the international network of stakeholders 
collectively pioneering the use of building-integrated photovoltaics: these vari-
ous kinds of enterprises, non-profit organizations and other actors actively seek a 
common agenda and action framework, to increase the societal prominence and 
commercial application of the proposed technology.

The SNM literature suggests four strategic principles to develop and com-
mercialize path-breaking innovations in the face of an unfavorable selection en-
vironment. That is, niche actors should: (1) engage in socio-technical experimen-
tation; (2) maintain a collective knowledge base; (3) converge their expectations 
and efforts in getting the technology widely adopted; and (4) achieve and take 
advantage of protection measures that help sustain the niche and its participants 
(Raven et al., 2010). The principles together serve to inform the external develop-
ment of the ecosystem. In this respect, while previous research suggests that the 
EVP and EM can be manipulated to achieve internal alignment, we argue that 
the principles, as developed by SNM scholars, inform the basis for manipulat-
ing the EVP and EM to achieve external viability of the innovation ecosystem. In 
particular, we posit that driving the innovation ecosystem toward overall success 

Figure 3.1. A multilevel perspective on innovation ecosystems
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is dependent both on ‘internal’ (as elaborated earlier) as well as ‘external’ feed-
back-driven action.

External viability and socio-technical experimentation

In a situation where markets and user preferences are underdeveloped, niche 
actors can seek to enhance the reciprocity (i.e., co-evolution) between their niche 
and the socio-technical environment (Geels, 2005). The central driver of this 
reciprocity is socio-technical experimentation, involving attempts to engage the 
(potential) stakeholders in the environment to interact with the niche actors and 
their offerings (Raven et al., 2010). To be effective in enhancing reciprocity, this 
experimentation strategy calls for repeated interaction and continual learning 
from feedback arising from the interactions. In the context of path-breaking in-
novation ecosystems, this implies that any EVP and EM are treated as no more 
than current ‘best estimates’ that are iteratively exposed to the socio-technical 
environment to trigger responses that inform subsequent experiments (Gavetti 
et al., 2008; Lynn, Morone, and Paulson, 1996; Voss, 1984). In doing so, external 
viability is enhanced via two mechanisms.

First, the focal venture can gain feedback concerning the viability of the cur-
rent EVP-EM combination by means of pilot cases, living labs, user tests, and 
other forms of socio-technical experimentation (Hoogma, 2002). These exper-
imentation modes also serve to create a better understanding of the charac-
teristics of the selection environment and the level of discrepancy between the 
two (Geels and Raven, 2006). More specifically, by introducing versions of the 
EVP-EM to prospective users, policy makers and support organizations, the focal 
venture can measure their responses in terms of potential enablers as well as bar-
riers to adopting/supporting it. Such data provides valuable cues about the actual 
strength of the regime lock-in as well as the changes needed to overcome it. For 
instance, in case of a strong lock-in arising from the dominant regime, the focal 
venture and its partners may steer toward versions of the EVP and EM that chal-
lenge the regime less (Raven, 2007). Experimentation can thus serve to grow the 
level of acceptance regarding the EVP in the selection environment, by leading 
the ecosystem to adapt its EVP and/or EM to the existing rules, habits and arti-
facts in the environment.

An example of such a deliberate learning strategy is the innovation ecosys-
tem orchestrated by the Dutch venture Qurrent. Qurrent’s ecosystem aimed to 
offer a range of devices and services enabling the creation of small local energy 
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networks. This ecosystem experimented with several EVPs and EMs, engaging 
a combination of municipalities, housing corporations, an office real estate de-
veloper, private residence owners, a utility company and a manufacturer of heat 
pumps (Ceschin, 2013). In each case, Qurrent measured the opportunities for 
technical integration as well as the societal response. The overall purpose of Qur-
rent’s experimentation strategy was to understand which EVP might gain the 
highest adoption rate, which user segments it would need to target, which EM it 
would correspond to, and who would be viable actors to include in the ecosystem 
(Ceschin, 2013).

Second, socio-technical experimentation is also instrumental in asserting in-
fluence to the selection environment, especially by gradually building support for 
the new EVP as a potential alternative to the technologies/solutions established 
and enabled by the dominant regime (Raven et al., 2008). First, via socio-techni-
cal experimentation, the ecosystem can grow awareness of the potential need in 
terms of its EVP. Second, the novel offering is exposed to various stakeholders, 
increasing the chances that at least some of them may choose to experiment with 
and subsequently adopt the novel rules, artifacts and habits involved. Third, ex-
perimentation invites institutional stakeholders, such as governmental agencies, 
public media or NGOs, to pay attention to what the ecosystem is offering (Schot 
and Geels, 2007), which can be critical in sculpting (a positive) public opinion 
about the EVP. Socio-technical experimentation can thus serve to increase the 
acceptance and legitimacy of the EVP, by gradually leading the environment to 
alter itself.

For example Tesla Motors, the electric vehicle manufacturer, at the time 
steered its ecosystem to develop and launch their first full-electric car models in 
the high-price segment. Introducing the EVP of a sustainable but also fast and 
luxury vehicle that is little bound by range limitations has been instrumental in 
growing the societal awareness of ecological mobility. In this respect, Tesla’s of-
fering has challenged conventional beliefs regarding the shortcomings of electric 
mobility, and in doing so, also raised a significant amount of public attention, 
as well as motivated an increasingly growing number of customers to buy Tes-
la’s vehicles (Hurst, 2014). In sum, we formulate the proposition, defined from a 
focal venture perspective:
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P1. Developing the EVP and EM iteratively, informed by feedback from 
socio-technical experimentation, serves to increase the external viability 
of the ecosystem.

Empirical work informed by this proposition can draw on longitudinal studies 
of ecosystems to identify whether and how ecosystem actors have installed de-
liberate learning mechanisms (Almeida, Dokko, and Rosenkopf, 2003), what the 
critical (events in) interactions with actors outside the ecosystem are, and wheth-
er and how these learnings and interactions inform the development of the EVP 
and EM. 

To measure the external viability of the ecosystem, one could draw on (a) 
formal analysis of the total value appropriated by the actors in the ecosystem 
(e.g., Garcia-Castro and Aguilera, 2015); (b) financial analysis of the individual 
performance of these actors; (c) content analysis of data collected from public 
and social media, to assess the public sentiment regarding the EVP (e.g., Riffe, 
Lacy, and Fico, 2013); and (d) analysis of survey data (e.g., Berger and Schwartz, 
2011). Finally, incumbent regime actors might be probed for information on the 
particular technological niches and innovation ecosystem (actors) challenging 
the regime, for instance by means of interviews. 

External viability and inter-local learning

While engaging in socio-technical experimentation can improve the external vi-
ability of the ecosystem, it may take (too) many iterations that are likely to drain 
the constrained resources available within the ecosystem, hampering the abili-
ty to experiment further. In addition to resource constraints, the focal venture 
and other ecosystem actors also have a tendency toward satisficing (Geels, 2010; 
Simon, 1956) and due to the limited number of options considered in their own 
local search, sub-optimal versions of the EVP and EM are likely to be chosen.

In light of these issues, SNM theory implies that, to be more effective at in-
creasing the external viability of the niche offering, actors in the niche should 
converge to a common knowledge base (Raven et al., 2010). Here, the core 
driver is so-called inter-local learning, that is, learning from the lessons of 
others in other local contexts (Raven et al., 2008). For the focal venture, com-
plementing its own experimentation by means of sharing knowledge across 
different ecosystems and different institutional settings accelerates the learn-
ing curve and reduces the risk of sub-optimality. External viability is thus cre-
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ated by learning from others to more effectively develop those EVP-EM com-
binations (and subsequent experiments) that are receiving a level of success 
(i.e., have not been ‘eliminated’) in interacting with the selection environment.

This kind of learning can be reciprocal in nature, when actors across eco-
systems jointly discover and blend knowledge and skills in repeated interactions 
(Lubatkin, Florin, and Lane, 2001). The local learning of each actor is then ex-
tended toward more distant learning that benefits all parties (Rosenkopf and 
Almeida, 2003). Reciprocal learning is more likely to happen with help of a 
third-party facilitator, such as an industry association or a governmental agency 
(Rotmans and Loorbach, 2006). 

Alternatively, a focal venture can employ associative reasoning and carry 
over information (Schön, 1984) by imitating the behavior of organizations and 
ecosystems that they perceive as analogous. Strategy scholars have long advocat-
ed this approach to learn from the practices of the best performing organizations 
in the field, or to avoid mistakes made by others (Casadesus-Masanell and Zhu, 
2013; Csaszar and Siggelkow, 2010; Gavetti, Levinthal, and Rivkin, 2005). In con-
trast to reciprocal learning, imitation does not require the consent of the model/
benchmark organization. For example, Overholm (2015) observed that new en-
trants to the emerging solar service industry in the US followed the logic (cf. EM) 
of previous entrants in building their ecosystems, even using the same bank as 
the incumbents had chosen to work with. While imitation without consent may 
reduce the quality of (knowledge about) the benchmark (Amit and Zott, 2012), 
even irrelevant analogies tend to provide better results than making decisions 
solely based on one’s local optimum (Gavetti et al., 2008).

Ryanair, the Irish company that built the first low-fare airline operation in 
Europe, provides an example of inter-local learning. In the late 1980s, Ryanair 
already adopted a price advantage strategy. However, after the general collapse 
of the airline industry during the Gulf War, the firm set out to introduce in 
Europe the value proposition that Southwest Airlines had developed successful-
ly in North America (Regani and Dutta, 2003). In 1991, the deputy CEO visited 
Southwest in Dallas to obtain detailed information about the operating logic of 
the American benchmark (Maier, 2006). Rather than merely introducing single 
elements, Ryanair was able to carry over much of the EM that Southwest had pio-
neered. This included (1) standardizing the fleet; like Southwest, Ryanair chose to 
exclusively partner with Boeing; (2) flying to secondary airports where the costs 
per passenger were much lower than at major ones; (3) fast turnaround times 
and point-to-point flights; and (4) mediating extra services from a network of 



DESIGNING ORGANIZATIONS FOR INNOVATION IN TRANSITIONING DOMAINS80

partners such as hotels, transfer services, car rental offices and insurance provid-
ers (O’Higgins, 1999; Regani and Dutta, 2003). In conclusion, this suggests the 
following proposition, again defined from a focal venture perspective: 

P2. Developing the EVP and EM by learning from the experiences of other 
organizations that have pioneered (somewhat or highly) similar path-
breaking innovations, serves to increase the external viability of the ecosystem.

Future empirical work informed by this proposition can operationalize the 
learning variable in terms of knowledge transfer across ecosystem boundaries 
(Maurer, Bartsch, and Ebers, 2011), drawing on survey data (Li, 2005) and social 
network analysis (Sammarra and Biggiero, 2008). Additionally, learning from 
others in the niche can in some contexts be considered a ‘knowledge spillover’, 
which can be measured, for instance, by means of patent analysis (Jaffe, Trajfen-
berg, and Henderson, 1993).

External viability and niche trajectory

In SNM theory, the niche is seen as a source of disturbance for the progress of the 
dominant socio-technical regime. That is, a niche provides an alternative (poten-
tial) trajectory to societal and industrial development in a domain (e.g., trans-
portation, health care) (Geels, 2002). However, this alternative trajectory cannot 
be explored and sustained by learning from peers only (i.e., P2). Another driving 
force arises from sequences of experiments in different local contexts, combined 
with collective visioning and expectation building efforts at the niche level to 
align action across local contexts, which gradually add up to a niche trajectory 
(Geels and Raven, 2006). As a result, the initially divergent and dispersed pro-
cesses and routines become more articulated, specific and stable over time (Raven 
et al., 2010). Together with these changes, any approach to commercializing the 
new technology that follows these (increasingly articulated and stable) processes 
and routines is more likely to survive and thrive (Schot and Geels, 2008).

In this respect, the convergence toward a particular (set of) EVP(s) and 
EM(s) which presently are dominant or prospectively will become dominant, 
will substantially affect which propositions and models are externally viable in 
the long run, and which are not (Suarez et al., 2015). For example, in the case of 
a substantial and unexpected surge in market demand arising from a new EVP, 
other actors/ecosystems in the same niche are likely to imitate it (Argyres, Bige-



81A MULTI-LEVEL PERSPECTIVE ON INNOVATION ECOSYSTEMS FOR PATH-BREAKING INNOVATION APPENDIX 1

low, and Nickerson, 2015), which in turn brings in resources and institutional 
support that further enhance the emerging path (Raven, 2007). This ‘bandwag-
on’ effect amplifies the external viability of the particular EVPs and EMs in at 
least two ways. First, the increasing number of actors sharing and supporting the 
development trajectory for the niche empowers the lobby for specific protection 
measures that would support it (Kemp et al., 2007). For instance, as a result of 
lobbying efforts for sustainable energy, (local) governments have adopted pol-
icies that enable specific solutions in this area. Examples of this would be the 
German 1,000 Roof and 100,000 Roof programs that provided financial support 
to owners of residential photovoltaic solar panels, building the foundation for 
the German residential solar market to grow exponentially for more than two de-
cades (Bergek and Jacobsson, 2003). 

Second, niche actors are also likely to collectively influence the market, user 
practices, routines, policies, cultural discourse, infrastructure, and maintenance 
networks more than any single actor (Lie and Sørensen, 1996). Here, the conver-
gence in their interactions with the socio-technical environment and increasing 
public exposure enhances the cognitive as well as socio-political legitimacy of the 
niche trajectory (cf. Aldrich and Fiol, 1994). For instance, Smith (2007) studied 
such a process for organic food in the UK. The initially small niche of organic 
producers converged explicitly on matters such as supply chain composition, or-
ganic labeling and joint marketing. As a result, since the 1990s, the organic food 
movement has been gaining substantial societal support, and was adopted as part 
of the processed and packaged food regime in the UK.

If the focal venture timely spots an emerging trajectory in terms of a dis-
tinctive EVP and EM becoming more prevalent in the niche, aligning to that tra-
jectory is likely to make the venture’s ecosystem more externally viable. Timely 
spotting any convergence in the niche is largely a question of the (cognitive) abil-
ities of people in the focal venture and other actors in its ecosystem. Cues may 
arise in the form of, for example, innovation shocks (Argyres et al., 2015), emer-
gence of dominant categories (Suarez et al., 2015), or protection measures that 
selectively support certain offerings (Kemp et al., 2007). Furthermore, once a po-
tential trajectory is identified, the ease with which the ecosystem can be reposi-
tioned toward an emerging path is determined by the available resources of the 
focal venture and its ecosystem partners (Argyres et al., 2015). In other words, 
repositioning is less risky and takes less effort when the focal venture and its key 
partners possess information and capabilities relevant to the approach adopted—
providing further support for P1 and P2. In sum, we propose:
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P3. Aligning the EVP and EM with the development trajectory that is 
emerging in the socio-technical niche serves to increase the external viability 
of the ecosystem.

Empirical work informed by P3 can draw on the notion of innovation shocks, 
dominant categories, and specific protection schemes as proxies for the emer-
gence and convergence of a niche development trajectory. These trajectories can 
be inferred from qualitative data, in terms of dominant EVPs and EMs, using 
content analysis of keywords that refer to specific propositions and models (e.g., 
Pontikes, 2012). The work on ‘dominant designs’ (Abernathy and Utterback, 
1978), and how to measure such designs (e.g., through market share analyses 
and/or expert interviews), might also be utilized as inspiration on how to mea-
sure emerging development trajectories (Anderson and Tushman, 1990; Srini-
vasan, Lilien, and Rangaswamy, 2006).

Sustaining ecosystem development

SNM theory postulates that any niche emerging in the context of a dominant so-
cio-technical regime needs protection in its early stages, as the niche actors are 
not likely to survive the full selection pressure if exposed to it too early (Smith 
and Raven, 2012). Protection can come in financial and non-financial forms. 
The former can take shape as subsidies, tax breaks, grants, or market stimula-
tion mechanisms. An example would be the support scheme that the Dutch gov-
ernment has developed for supporting large scale renewable energy generation. 
Namely, considering the financial disadvantage of renewable energy generation 
compared to fossil alternatives, producers of renewable energy are compensat-
ed for that difference with a feed-in tariff the size of which is determined by the 
price dynamics of fossil-based energy (Chatelin, 2016). Non-financial forms of 
protection include for example policy support, legal requirements, education and 
public appraisal (of the niche’s EVPs at the expense of alternative EVPs). Exam-
ples of non-financial forms of support would be the entrepreneurial education 
programs run by European Institute of Innovation & Technology Knowledge In-
novation Communities. Such programs provide entrepreneurial education to in-
dividuals with an engineering background on strategically important areas, such 
as climate change, sustainable energy and raw materials (EIT, 2016). The various 
forms of protection are provided by either governmental agencies or other stake-
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holders interested in developing the niche (Huijben and Verbong, 2013; Smith 
and Raven, 2012), possibly as a result of lobbying efforts by niche actors. 

For any ecosystem, the usage of niche protection measures provides the 
space and time to develop the internal alignment and external viability of its 
(emerging) EVP-EM, and thus make the ecosystem increasingly fit to face the 
socio-technical selection environment. In other words, while protection creates 
neither internal alignment, nor external viability per se, it ‘buys time’ for the focal 
venture and its ecosystem to develop, learn and grow in terms of the mechanisms 
outlined in P1 to P3. We therefore propose that:

P4a. The use of niche protection schemes enables the focal venture and other 
ecosystem actors to exploit the mechanisms defined in P1, P2 and P3, and 
thus serves to indirectly increase the external viability of their ecosystem.

The level of available resources, other than those originating from protection 
schemes, is also likely to enable the ecosystem to develop, learn and grow. That 
is, ecosystems without any slack in resources, such as financial assets and human 
resources, have to be much more selective in engaging in the activities outlined 
in P1 to P3, compared to ecosystems with substantial resource slack (cf. George, 
2005). In this respect, a high level of resource slack provides a buffer that allows 
for more time and discretion in responding to the challenges arising from, for 
example, the interaction with potential customers, other focal ventures and their 
ecosystems, and the emerging niche trajectory (Bradley, Shepherd, and Wiklund, 
2011; Dolmans et al., 2014). This suggests the following proposition:

P4b. Resource slack enables the focal venture and other ecosystem actors 
to exploit the mechanisms defined in P1, P2 and P3, and thus serves to 
indirectly increase the external viability of their ecosystem.

Future empirical work informed by proposition 4a-b might draw on data such as 
the number and size of (governmental or other) grants, subsidies or tax breaks 
the niche and specific ecosystems within the niche have received or indirectly 
benefited from, in addition to firm-specific measures such as a federal loan (e.g., 
Tesla’s loans from the US federal government) investment capital obtained from 
external investors, and so forth. Resource slack, for proposition 4b, is typically 
operationalized on the basis of current assets and liabilities (e.g., current ratio). 
Future work, however, needs to consider that resource slack entails a perception 



DESIGNING ORGANIZATIONS FOR INNOVATION IN TRANSITIONING DOMAINS84

at the decision-making level, which would likely demand a more fine-grained 
(qualitative) measure (see Dolmans et al., 2014).

Discussion

Figure 3.2 outlines a multi-level perspective on how a focal venture should en-
hance both the internal alignment and the external viability of its innovation 
ecosystem. Previous research suggests that the focal venture may manipulate 
the EVP and/or EM to improve the internal alignment in the ecosystem (Adner, 
2016). In this research, we have argued that internal alignment is not sufficient 
for the success an ecosystem that is trying to develop a path-breaking innovation. 
Here, a focal venture and associated ecosystem also need to carefully consider 
and learn from the selection environment surrounding them, in order to develop 
external viability; that is, by manipulating the EVM and/or EM using feedback 
obtained from the socio-technical environment.

More specifically, in the first feedback interface, the ecosystem actors inter-
act directly with the socio-technical environment via experimentation activities 
(see P1). Socio-technical experimentation further informs changes in the EVP 
and EM, as well as asserts influence to the environment. Furthermore, the focal 
venture can draw in its ecosystem development activities from peers by means of 
inter-local learning (P2, the second feedback interface) as well as from the collec-
tive agency on the socio-technical niche level, which may lead to convergence of 
certain EVPs and/or EMs (P3, the third feedback interface). Acquiring feedback 
for ecosystem development from these three levels is enabled by resource slack 
and protection mechanisms, typically assigned first to the niche as a whole, and 
then exploited by the focal venture and other ecosystem actors for sustaining the 
development of their ecosystem (P4). 

A case featuring such niche protection as well as the use of all three feedback 
interfaces in ecosystem development can be found from the US residential solar 
industry. First, the market for residential solar was largely enabled by a protec-
tion measure in the form of the US Energy Policy Act (2005) that allowed resi-
dential solar installers to receive a 30% investment tax credit (P4) (Hannah and 
Eisenhardt, 2016). Second, focal ventures such as Solarcity, and Sunedison de-
veloped their ecosystems consistently through socio-technical experimentation 
with each next installation, often with different partners in different geographical 
regions, providing feedback to their EM (P1) (Overholm, 2015). Third, taking 
analogy from peers was a commonly used strategy in ecosystem development, 
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Figure 3.2. Ecosystem development for path-breaking innovations

especially considering EM design questions such as which elements of the EVP 
to outsource versus which to internalize, which parties to collaborate with, and 
how to support the partner networks (P2) (Hannah and Eisenhardt, 2016; Over-
holm, 2015). Fourth, as the EVPs in the industry were developing over time, the 
niche featured several points of convergence where a certain EM composition 
allowed focal ventures to achieve continued growth. In particular, Hannah and 
Eisenhardt (2016) illustrate how the success of these ventures highly depended 
on their ability to steer their ecosystem strategy according to the convergence in 
the development trajectory of the niche with regard to the means of targeting cost 
savings (P3). 
With the framework, our paper contributes to the literature on innovation eco-
systems by explicitly considering the socio-technical viability of the ecosystem 
around a path-breaking innovation. To guide future (empirical) work on this 



DESIGNING ORGANIZATIONS FOR INNOVATION IN TRANSITIONING DOMAINS86

framework, we provided potential measures for the concepts featured in the dif-
ferent propositions above. In the remainder of this section, we present an addi-
tional research agenda informed by the framework.
 
The role of experimentation
A key implication of our framework is that both the EVP and the EM can be 
the target of innovation efforts, similar to how the firm-centric value proposi-
tion and its corresponding business model have become the objects of innova-
tion (e.g., McGrath, 2010; Zott et al., 2011). The focal venture can orchestrate 
the development of an ecosystem iteratively via experimenting with different 
EVPs and EMs, changing the way the ecosystem as a whole creates, delivers and 
appropriates value. For the focal venture, deliberately experimenting with these 
elements therefore constitutes an important element of its ecosystem strategy, 
which thus far has received little attention (cf. Adner, 2006; Adner and Kapoor, 
2010; Kapoor and Furr, 2015; Kapoor and Lee, 2013). Our framework also raises 
several research questions for future work in the area. For example, research 
might explore the extent to which testing and experimentation activities provide 
diminishing returns, and when the focal venture should settle on a specific eco-
system configuration (Sommer and Loch, 2004); how the focal venture balanc-
es its resource constraints with the perceived need to continue experimenting; 
and how the focal venture’s experimentation activity affects the behavior of other 
actors in the ecosystem. The latter question is particularly relevant, considering 
that external feedback is (a) likely to disturb the ecosystem’s internal alignment 
and (b) a precondition for long-term value appropriation opportunities for eco-
system actors, which seems to imply that the external development of the ecosys-
tem should take prominence over its internal development. How to alleviate the 
resulting tensions between actors is left for future research. 

Prioritizing feedback
Related to the previous, to what extent should a focal venture and its ecosystem 
partners use their (limited) resources on each of the strategies of external devel-
opment of the ecosystem? While this is predominantly a question for future re-
search, there appears to be a trade off in the resource use (P4) and the contextu-
al accuracy of the sources of feedback (P1 to P3). Own experimentation implies 
placing the EVP into its intended context. The mechanisms presented in the ar-
gumentation for Proposition 1 are thus fully operational, either toward building 
support for the EVP or toward providing feedback for further developing the 
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ecosystem in that context. At the same time, such experimentation likely entails 
a high resource commitment. Meanwhile, inter-local learning (P2) or aligning 
to the emerging development trajectory of the niche (P3) is lighter in terms of 
resource necessity, but can render feedback that is perhaps not directly applica-
ble in the ecosystem’s context, due to its more holistic nature. How to balance 
the ecosystem external development activities over the three feedback interfac-
es is an important strategic consideration for the focal venture; one that is likely 
dependent on factors such as the existence of appropriate peers, the maturity of 
the niche, level of context-specific elements in the domain (such as legislative 
control), as well as uniqueness and replicability of key EM elements (Overholm, 
2015). As such, future research could, besides extending this list of factors, study 
what specific form of feedback interface is most effective for ecosystem external 
development, at what moment in time.

Strategies for manipulation
In this study, we focused on creating an understanding about how a focal firm 
can use feedback-driven learning from the socio-technical environment to devel-
op its ecosystem’s external validity. We have, however, implicitly assumed that 
the focal venture can manipulate the EVP and/or EM if achieving such exter-
nal viability (or internal alignment for that matter) would require so. In reality, 
however, attempting to manipulate the ecosystem is likely subject to misaligned 
agendas (Casadesus-Masanell and Yoffie, 2007), power struggles, and interplay 
between independent, interdependent and dependent elements of the ecosystem 
structure (Adner, 2016). Sculpting an ecosystem strategy would thus be much 
more than a question of knowing which direction to steer it. Although research 
provides some cues (as also outlined in this paper), future studies on innovation 
ecosystems should investigate (a) how actors incentivize others to align to their 
(path-breaking) EVP; (b) how to sculpt a value distribution logic for a future 
ecosystem constellation (Dhanaraj and Parkhe, 2006) before it is fully clear how 
much value will there be available for appropriation; (c) how to assert influence 
on the actors with whom the ecosystem has an asymmetric dependence: for in-
stance, actors that perform activities that are necessary for the EVP to be realized, 
but who themselves are largely indifferent to being part of the ecosystem constel-
lation (Adner, 2016); and (d) how to increase the resilience of the ecosystem in 
dealing with the failures of some actors to (re)align to the EVP.
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Ecosystem management as dynamic capability
Our framework also implies that ecosystem management by the focal venture 
can be studied from a dynamic capability perspective (Eisenhardt and Martin, 
2000; Teece, Pisano, and Shuen, 1997), that is, ‘the capacity of an organization 
to purposefully create, extend, or modify its resource base’ (Helfat et al., 2007: 
4). As argued earlier, ecosystem actors provide critical resources such as knowl-
edge, complementary products and market distribution channels for the EVP 
and EM orchestrated by the focal venture (Mahmood, Zhu, and Zajac, 2011). In 
this respect, the primary resource base for accomplishing the EVP is located at 
the ecosystem level, as opposed to the venture or firm level.  As changes at the 
ecosystem, niche and/or regime levels unfold, the focal venture thus needs to 
possess a dynamic capability to keep the EVP viable by sensing and seizing these 
changes and managing the experimentation-driven transformation of the EVP 
and EM implied by them. In this respect, a promising avenue for future research 
might arise from developing the micro-foundations of ecosystem management 
as dynamic capability (cf. Helfat et al., 2007), for instance in understanding how 
particular individuals as agents of ecosystem actors make sense of the shifts at the 
ecosystem, niche and/or regime level and sculpt strategies for (re-)steering the 
EVP and/or EM. 

The faster the better? 
The speed and phasing of socio-technical transitions constitute critical challeng-
es for technology ventures. While punctuated equilibrium theory suggests that, 
at times, the socio-technical environment accommodates path-breaking inno-
vations quite rapidly (Anderson and Tushman, 1990; Mokyr, 1990), it is more 
realistic for path-breaking innovators to adopt a longer time horizon in trying to 
accomplish their EVP (Geels, 2005), in line with Adner’s (2012) notion of ‘staged 
expansion’. In this respect, technological development trajectories are often char-
acterized by several episodes of S-shaped growth (Christensen, 1992a, 1992b) 
and socio-technical transition processes evolve through a series of thresholds 
(Gold, 1983), where the speed of change is difficult to predict. Indeed, part of the 
failure of Better Place’s ecosystem (see Introduction) can be attributed to under-
estimating the resistance arising from the prevailing mobility regime. In particu-
lar, Better Place’s CEO assumed and expected a high rate of change of the domi-
nant socio-technical regime would be achieved (Ofek and Wagonfeld, 2012), an 
assumption that turned out to be false. The non-linear and unpredictable nature 
of transitions from one regime to the next also raises the question how a focal 
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venture can assess the status of an unfolding transition of the prevailing regime 
and the strength of the regime-level actors to fight back. We have provided some 
ideas in our argument supporting proposition 3, but this key question warrants 
more attention.

Survival in niches
While we have developed a framework for ecosystem external development that 
builds on the literature on SNM, it is necessary to emphasize a critical difference 
that adopting the focal venture viewpoint to ecosystem development adds to the 
argumentation in SNM (e.g., Raven, 2007), as well as in parallel transition-ori-
ented research streams such as studies on technology innovation system (TIS) 
(e.g., Wieczorek and Hekkert, 2012). Namely, in concentrating on the support 
of a path-breaking technology, it is implied in these literatures that individual 
initiatives (i.e., manifestations of these technologies in specific value proposi-
tion by specific actors) can increase the common knowledge base for benefit of 
other proponents of the same technology even if they are not successful. In fact, 
it has been argued that failed projects often provide more fruitful contributions 
to the shared knowledge base of the niche, allowing for subsequent initiatives to 
be stronger as a result (Raven and Verbong, 2004). Contrastingly, by taking the 
viewpoint of a focal venture and its ecosystem actors, the focus logically shifts 
to achieving success of these actors and the EVP they represent. As such, our 
research contributes to transition studies (e.g., SNM and TIS) by providing an 
actor- and ecosystem-based viewpoint to navigating transitions; and serves as 
an example of the potential insights that can be gained from bridging transition 
studies and innovation/strategy research. Future research might explore other 
insights that such cross-overs can deliver.

The value of the niche concept
Finally, a key notion in our framework is the (socio-technical) niche (Geels, 2002; 
Schot and Geels, 2007), an additional layer of networks and activities that single 
actors and ecosystems in emerging fields can leverage in order to enhance their 
external viability. While the niche concept has been widely used in innovation 
policy research, our argument suggests it is also highly relevant to strategy re-
search, especially in the area of disruptive innovation. Future research in this area 
might, for example, explore how focal ventures and other actors in their ecosys-
tems identify the broader niche community (if any) they are part of, and how and 
when they connect and collaborate with other actors in this niche.
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Boundaries and limitations

Any model or framework is inevitably limited in its assumptions. For one, we 
assumed a path-breaking innovation originates from outside the dominant so-
cio-technical regime. However, incumbents of the socio-technical regime can 
sometimes also develop path-breaking innovations (Van der Vleuten and Högse-
lius, 2012). These instances are likely to face significantly different selection pres-
sures than those pioneering an innovation outside the dominant regime though. 
The case of Kodak that invented digital photography but then decided not to 
commercialize it (Tripsas and Gavetti, 2000) suggests incumbents of the prevail-
ing regime may face more severe corporate ‘selection environments’ (Walrave, 
Van Oorschot, and Romme, 2011), even when their external environment is less 
selective. This raises interesting questions with regard to path-breaking innova-
tion by focal firms that are incumbents to the prevailing regime versus those that 
are not.

In this paper, we focus on the formative stages of an innovation ecosystem 
and its socio-technical niche. In the early stages, the cooperation-competition 
dynamics in the niche tend to be different than when the innovation has already 
gained substantial foothold (Brandenburger and Nalebuff, 1996). More specif-
ically, our framework suggests that focal ventures emphasizing niche level col-
laboration in these formative stages, which facilitates knowledge sharing and 
subsequent niche building and protection, are more likely to generate viable eco-
systems. Yet, the stronger the niche and its actors become, the more the actors 
are likely to compete with each other. Our framework does not explicitly consid-
er this shift in competitive dynamics.

In order to keep the framework parsimonious, we assumed an innovation 
ecosystem is linked to merely one socio-technical niche. In practice, however, the 
ecosystem can be embedded in multiple (emerging) niches existing and evolving 
simultaneously (Levinthal, 1998; Raven, 2007). This raises questions about how 
and when the focal venture chooses the most promising niche trajectory, under 
which conditions the focal venture is better off by connecting to multiple niches 
simultaneously, and whether and how this venture and its ecosystem can poten-
tially switch from one niche to another. Real options theory may inform future 
work in this area (Damaraju, Barney, and Makhija, 2015).



91A MULTI-LEVEL PERSPECTIVE ON INNOVATION ECOSYSTEMS FOR PATH-BREAKING INNOVATION APPENDIX 1

Conclusion

This paper presents a theoretical framework of how a focal venture develops an 
innovation ecosystem for path-breaking innovation. We argued that ecosystem 
success arises from achieving internal alignment as well as external viability of 
the ecosystem, which are both dependent on the configurations of the EVP and 
the EM. Considering the EVP and EM as objects that the focal venture in the 
ecosystem can manipulate, we developed a multi-level perspective on innova-
tion ecosystem development. This framework considers the internal alignment 
as well as the external viability of the ecosystem, through iterative development 
of the EVP and/or EM, according to cues from inside the ecosystem, from the so-
cio-technical niche level, as well as from the external environment. Based on the 
framework, we developed a substantial research agenda to guide future studies 
on innovation ecosystems. 
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CAN ELEPHANTS STILL DANCE? 
MAJOR INNOVATION IN INCUMBENT POWER UTILITIES
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Abstract

The power utility industry is traditionally slow and rigid, but is exposed to dis-
ruptive changes arising from new technologies, new societal expectations, new 
entrants and climate concerns. Academic research and industry reports suggest 
that, in order to stay competitive, established firms in the power utility industry 
should become significantly more innovative and thoroughly renew their service 
portfolios. However, following this advice is not easy, because there is a lack of 
knowledge about how energy incumbents can become more innovative. In this 
corporate policy study, we review the existing body of knowledge about how a 
firm can develop a major innovation capability, and translate this to the context 
of power utility firms. As such, we propose an elaborate design of an organiza-
tional innovation system, specifically for power utilities. A key implication of this 
design is that major innovation requires the implementation of a larger number 
of (complementary) organizational interventions, as opposed to just one or a few. 
The practical aim of our study is to empower utility firms to become better at 
major innovation and thus become more successful in transforming sustainable 
energy technologies into novel value propositions. This would enable utilities to 
emerge at the forefront of the energy transition.

Keywords: 
electricity utility, corporate policy, innovation strategy, major innovation, sys-
tematic literature review, energy transition.
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Introduction

The power industry has traditionally been an industry with a low level of R&D 
intensity. Despite the liberalization wave in the 1990s, partly intended to create 
incentives for utility companies to engage more in exploratory activities, R&D 
efforts have still continued to decline (Jamasb and Pollitt, 2008). In this respect, 
power utility companies appear to be more inclined to develop efficiency-orient-
ed improvements in their current operations than explore new business areas 
(Geels, 2002; Jamasb and Pollitt, 2011). Nisar et al., (2013) characterize the reluc-
tance toward major innovation efforts as the strategic rigidity of incumbent elec-
tricity utilities. As illustrated by Richter (2012) and Miller (2013), this strategic 
rigidity appears to inhibit innovation activities, and ultimately also undermines 
the competitive position of incumbent energy firms, especially when new en-
trants are penetrating the market. For instance, Richter (2013) found that within 
a decade, new players had taken up 20% of the total German power generation 
and more than 88% of renewable power generation, thereby substantially erod-
ing the market shares of incumbents.

This pattern is not unique to the electricity industry. Since the 1980s, re-
searchers have described and uncovered the difficulties that incumbents have 
in initiating and accomplishing major innovation in various other industries 
(Sandberg and Aarikka-Stenroos, 2014; Tripsas and Gavetti, 2000; Tushman and 
Anderson, 1986). Consequently, a substantial body of knowledge now exists re-
garding the contextual factors as well as strategic actions which can help incum-
bents develop a major innovation capability and thus overcome strategic rigidity 
(Chandy and Tellis, 2000; Hill and Rothaermel, 2003; O’Connor, 2008). How-
ever, this body of knowledge contains only a few studies of the energy industry 
(Jamasb and Pollitt, 2008; Kindström and Ottosson, 2016; Muench et al., 2014; 
Nisar et al., 2013; Richter, 2013, 2012).

The objective of this paper is, therefore, to systematically develop knowl-
edge that helps managers of incumbent firms in the electricity industry to design 
corporate policies that increase the major innovation capability of their organi-
zations. More specifically, we seek to transfer and (re)contextualize the existing 
body of knowledge on achieving major innovation as developed primarily in, 
and for, other industries to the electricity industry—to help overcome the strate-
gic rigidity in the latter industry. To accomplish this task, we adopt a systematic 
review and synthesis approach that serves to systematically synthesize the dis-
persed knowledge on major innovation into an evidence-based framework for 
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enhancing the innovation capability of incumbent power utilities. This synthe-
sis approach draws on the literature on mechanism-based explanations (Bunge, 
2004; Pajunen, 2008; Van Burg and Romme, 2014), which serves to understand 
how and why certain actions can lead to desirable outcomes in particular types of 
contexts (Denyer et al., 2008).

Our study contributes to the literature on managing energy firms by expli-
cating the choices that need to be made to develop a major innovation capability 
in an incumbent utility. As also advocated in recent industry reports (Accenture, 
2014; Klose et al., 2010), this study may serve to empower electricity utilities in 
their quest for major innovation, thus potentially turning the energy transition 
from a challenge into an opportunity (Richter, 2012). The core message here is 
that decisions on the what, for instance the adoption of sustainable technologies 
or new business models linked to these technologies (Nisar et al., 2013; Richter, 
2013, 2012), are likely to be insufficient for sustained success. A key finding aris-
ing from our study is that these more specific capabilities should be embedded 
into a comprehensive organizational system. We explore how such a system can 
be created and, subsequently, how power utility firms can structurally become 
more successful in major innovation.

As such, this paper contributes to the growing body of publications on in-
novation in the electricity industry, and does so from the perspective of the util-
ity firms themselves (Jamasb and Pollitt, 2008; Kindström and Ottosson, 2016; 
Muench et al., 2014; Nisar et al., 2013; Richter, 2013, 2012). The latter perspective 
extends previous studies that focus on the energy system or the society at large. 
The incumbent firm perspective is particularly relevant today, as technological 
changes, the drive for more renewables in the energy mix, and new entrants to 
the electricity industry force incumbent firms to engage in major innovation to 
remain competitive (Nisar et al., 2013).

The argument proceeds as follows. First, we discuss the challenges arising 
from major innovation efforts among incumbents. Subsequently, drawing on a 
systematic review and synthesis approach, we produce a framework for develop-
ing major innovation capability of incumbent firms. The design principles in this 
framework are then contextualized toward a solution specifically for power util-
ity firms. Finally, the implications of our study are discussed and opportunities 
for future work are outlined.
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Major innovation and strategic rigidity

Incumbent power utilities have a long tradition of incremental improvements in 
their operations (Geels, 2002; Richter, 2013). Recently, industry reports and top 
executives of power utility firms have expressed the need to substantially extend 
the offerings of utility firms and to transform from mere commodity suppliers 
to providers of comprehensive energy solutions (Accenture, 2015; Graffy and 
Kihm, 2014). However, doing so implies a completely new mode of innovation 
for these firms.

In this study, we refer to this new mode of innovation as major innovation, 
a term coined by O’Connor (2008). This type of innovation is characterized by 
a macro-level (i.e., industry) discontinuity in the technological and/or market 
landscape (Garcia and Calantone, 2002). In other words, major innovation in-
volves developing and commercializing technologies and/or business proposi-
tions that are novel to the industry. O’Connor (2008) argues that, from the per-
spective of the firm, these innovations create a significant level of uncertainty. 
As such, to succeed in major innovation, organizations need to think ‘outside 
the box’, beyond their prior experience and relationship systems (Bessant et al., 
2010). For example, a major innovation in the current state of the electricity in-
dustry might be the introduction of a digital multi-sided market platform that 
empowers ‘prosumers’ to trade power using new transaction protocols such as 
‘blockchain’ (Accenture, 2015). The successful development of this innovation 
requires the utility to integrate many dispersed technological components, de-
velop a customer interaction oriented mindset, establish new market structures, 
manage complex inter-organizational relationships, and tolerate the inherent 
(financial) uncertainty of the innovation process. Launching such an innovative 
service system thus demands a diverse set of complex capabilities that tend to go 
far beyond the current expertise of utility companies in operational excellence.

A cross-industry systematic literature review by Sandberg and Aarikka-Sten-
roos (2014) suggests that strategic rigidity severely restricts the development of a 
major innovation capability, and is constituted by three internal and three ex-
ternal barriers. First, as an internal barrier, executives and other staff members 
of established firms often have a restrictive mindset, typically expressed as fear 
and resistance to change, resulting in conservative decisions and a low level of 
interest in major innovation (Sandberg and Aarikka-Stenroos, 2014). This fear 
and resistance may originate from the expectation that a major innovation will 
cannibalize existing business lines (Tushman and Anderson, 1986) and thus 
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render current assets and jobs obsolete (Velu and Stiles, 2013). It may also arise 
from rigid organizational routines and cultures (Stringer, 2000) as well as cog-
nitive filters that make executives and other key agents prefer ‘business-as-usu-
al’ (Chandy and Tellis, 2000). Second, established firms can suffer from a lack of 
competencies, especially with regard to creating, discovering and articulating op-
portunities for new lines of business (O’Connor and DeMartino, 2006; Sandberg 
and Aarikka-Stenroos, 2014). In this respect, major innovation is unlikely to arise 
from conventional methods for assessing opportunities (Lynn et al., 1996) or 
from standard interactions within the existing relationship network of the firm 
(Christensen, 1997; Hill and Rothaermel, 2003). Rather, the existing competen-
cies and relationships of the firm may give rise to path dependence, inhibiting the 
firm from identifying and taking advantage of novel developments and opportu-
nities (Govindarajan et al., 2011). Third, as the development of major innovation 
brings along many uncertainties, unsupportive organizational structures often 
frustrate this mode of innovation (McDermott and O’Connor, 2002; Sandberg 
and Aarikka-Stenroos, 2014). For instance, resource allocation, control measures 
and incentive systems used in running existing business lines often demotivate 
major innovation as they constitute an internal selection environment that kills 
‘abnormal’ projects long before they can demonstrate their value (Leifer et al., 
2001; O’Connor, 2008). 

Three additional barriers originate from the external environment. First, in 
existing ecosystem ties, the network support for a particular major innovation is 
often underdeveloped (Adner, 2012; Sandberg and Aarikka-Stenroos, 2014). The 
embeddedness of a single firm in increasingly complex ecosystems (Clarysse et 
al., 2014) implies that simultaneous support for developing and commercializ-
ing a novel proposition is required from upstream component suppliers, com-
plementary product/service providers, as well as downstream actors in the value 
chain (Adner, 2012). By default, such support is typically lacking. Second, major 
innovation, by definition, brings about a sense of unfamiliarity among customers, 
who might not be able to assess the value of the innovation adequately (Füller 
and Matzler, 2007; Sandberg and Aarikka-Stenroos, 2014). Also, because cus-
tomers find it hard to imagine what they have not (yet) experienced, they are fre-
quently portrayed as unable to express their future needs and preferences. Draw-
ing on customer input in major innovation efforts is therefore often considered 
problematic (Christensen, 1997; Jepsen et al., 2014; Verganti, 2008). Finally, tech-



DESIGNING ORGANIZATIONS FOR INNOVATION IN TRANSITIONING DOMAINS108

nological turbulence makes it difficult for firms to keep up with and exploit many 
nascent technologies (Sandberg and Aarikka-Stenroos, 2014). Consequently, 
firms are forced to place bets on particular development paths, thereby neglect-
ing others, in a highly uncertain context (Leifer et al., 2001).

While the challenges for major innovation by energy incumbent firms have 
thus far received limited attention (Metz, 1999; Miller, 2013; Muench et al., 2014; 
Nisar et al., 2013), Miller (2013) identified one internal barrier specifically con-
tributing to strategic rigidity in this context: the confusion within the firm about 
the motive for major innovation. More specifically, it might be unclear whether 
innovation is pursued to actually develop new lines of business or merely for the 
purpose of public relations. This lack of clarity is likely to make staff members 
doubt whether they should commit to innovation projects. With regard to exter-
nal barriers, Muench et al. (2014) also argue that the energy sector is highly de-
pendent on public policy; innovation activities may therefore lag behind current 
technological opportunities due to legislation that is antagonistic to the needs of 
the energy system, is inconsistent over time, or even restricts some value propo-
sitions. 

Incumbents indeed appear to struggle with these challenges, which frus-
trates the development of major innovations and, as such, allows newcomers to 
enter or even take over the market (Christensen, 1997; Miller, 2013; Tripsas and 
Gavetti, 2000; Tushman and Anderson, 1986). However, incumbents also have 
unique traits that, potentially, can position them as frontrunners in their indus-
try. They possess critical resources such as supplier networks, financial resources, 
market power and infrastructure, which can potentially be leveraged in the con-
text of major innovation (Chandy and Tellis, 2000; Teece, 1986). Correspond-
ingly, there is a vast body of literature on the contextual factors and managerial 
actions that are critical to the innovation capability of incumbents. In this study, 
we review and synthesize this knowledge base to inform corporate policy makers 
in electricity utilities. 

Systematic review and synthesis

To develop actionable knowledge for electricity incumbents, we adopt a system-
atic review and synthesis method that serves to connect the (descriptive/explan-
atory) science base to instrumental knowledge that is useful in practice (Denyer 
et al., 2008; Hodgkinson et al., 2001; Nicolai and Seidl, 2010). In doing so, we 
draw on a two-step review and synthesis approach of, first, distinguishing generic 
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organizational design principles for major innovation success, and then contex-
tualizing these principles in a design solution for a specific type of organization. 
Design principles are general normative statements, inferred from research find-
ings, which serve to design solutions for a specific problem (Denyer et al., 2008; 
Van Burg et al., 2008). The aim of this study is to carry over knowledge from 
other industries to the power industry, and therefore the first step of synthesis 
entails reviewing the cross-industry research findings on the best practices for 
achieving major innovation (i.e., the problem), and formulating a set of gener-
ic organizational design principles for major innovation success (i.e., normative 
statements) (Romme and Endenburg, 2006). 

Once a (preliminary) set of design principles is developed, one can proceed 
by building contextualized design solutions, which serve to convert the relative-
ly generic design principles into a system of practices for a particular context 
(Romme and Endenburg, 2006). In this second step of synthesis, we formulate 
design solutions for incumbent power utilities, taking into account the specific 
organizational characteristics and the industry setting of utility firms (cf., Van 
Burg et al., 2008).

The CIMO format for structuring design knowledge

To structure the design statements in both steps of the review and synthesis pro-
cess, we express each individual design element in terms of a mechanism (M) 
that explains how certain contextual circumstances (C) and/or interventions and 
actions (I) generate particular outcomes (O). This so-called CIMO format de-
notes the explanatory as well as the instrumental nature of a causal relationship 
(Denyer et al., 2008).

At the heart of any CIMO-statement is the underlying generative mecha-
nism (Pawson, 2006), which generates certain outcomes according to a particu-
lar causal structure (Bhaskar, 2008). In other words, a generative mechanism (M) 
can be considered as the “cogs and wheels of the causal process through which 
the outcome to be explained was brought about” (Hedström and Ylikoski, 2010, 
p. 50). This mechanism-based approach in theorizing causal relationships has 
been adopted in economics and sociology (Hedström and Ylikoski, 2010), in 
Org. Stud. (Anderson et al., 2006; Van Burg and Romme, 2014), and recently also 
in analyzing energy projects (Hellström et al., 2015). The mechanism-based ap-
proach also explicitly assumes that a particular outcome can be brought about by 
(combining) several different mechanisms (Durand and Vaara, 2009)—imply-
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ing that findings can be integrated into a set of complementary principles, rather 
than just a single principle (Romme and Endenburg, 2006). 

Any generative mechanism operates in a specific context (C) that enables 
or constrains the choices and behaviors of actors (Anderson et al., 2006). In de-
veloping mechanism-based explanations, this context serves to acknowledge the 
boundedness of the explanation provided. For instance, design principles for in-
cumbents are likely to be inadequate in other institutional contexts, such as start-
ups. 

Generative mechanisms are activated by interventions/actions (I) performed 
or brought about by actors. This notion of agency in CIMO-logic allows design 
principles to have explanatory as well as normative dimensions, and thus be ac-
tionable. Examples of potential actions activating a generative mechanism in-
clude specific leadership behaviors, planning and control systems, search strat-
egies, investment decisions, performance management approaches, and so forth 
(Denyer et al., 2008). However, in addition to specific interventions/actions, the 
context itself has also been observed to (help) trigger a mechanism (Henfridsson 
and Bygstad, 2013; Van Burg and Romme, 2014). For instance, an established 
reputation and brand name (as context) can bring the company a regular flow 
of new clients (outcome). Evidently, any established reputation or brand name 
arises from interventions and actions in the (recent or distant) past. This suggests 
the need to avoid sharp demarcation lines between contexts and interventions 
(activating a mechanism), because these are only valid within a limited time hori-
zon. We therefore consider contextual as well as interventional conditions as po-
tential triggers of generative mechanisms.

Finally, our study seeks to develop design knowledge about major innova-
tion in incumbent companies. Correspondingly, the relevant outcomes (O) in-
volve either innovation success or its preconditions.

In developing design principles for an incumbent’s capability in major inno-
vation, we thus seek to answer the following set of questions: what are the mecha-
nisms that facilitate a major innovation capability in incumbents; what interven-
tions and/or contextual factors initiate these mechanisms; and what are the main 
outcome patterns (or their preconditions) in major innovation?

The review and first synthesis

In order to distill and synthesize the relevant design knowledge on major inno-
vation capability, we employ a systematic review and synthesis of the literature 
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as advocated by Tranfield et al. (2003) and Rousseau et al. (2008). We consulted 
the ABI/INFORM database for articles in which the title, abstract or keywords 
include any reference to (a) innovation, (b) the high novelty of innovation, and 
(c) incumbency1. The keywords used in each part of the search string are inferred 
from previous studies. First, we included the main dimensions of market-orient-
ed innovation: technology (Hill and Rothaermel, 2003), product/service (Chandy 
and Tellis, 2000), business model (Markides, 2006), or ‘innovation’ in gener-
al. Second, the discontinuous nature of the innovation was represented by the 
following key words: radical (Chandy and Tellis, 2000), really new (Garcia and 
Calantone, 2002), discontinuous (Lynn et al., 1996), breakthrough (O’Connor 
and Rice, 2001), path-breaking (Smith and Raven, 2012), bold (Cooper, 2011), 
major (O’Connor, 2008), or disruptive (Christensen and Raynor, 2003). For both 
the first and second component in our search string, we chose to include more 
rather than less terms to reduce any bias toward particular theoretical perspec-
tives and discourses in the innovation literature; instead, we decided to set ad-
ditional boundaries in the subsequent inclusion/exclusion exercise. Finally, with 
regard to incumbency, the following terms were used: incumbent(s), firm(s), 
compan(ies) and organization(s). 

In systematic reviews, quality control can be applied by constraining the re-
sults based on the quality and status of the journal (Tranfield et al., 2003). To 
reduce the more than 5,000 peer-reviewed results, we therefore only included 
articles published in top-tier organization, operations, innovation, energy and 
marketing journals2. The final search was conducted in early June 2015, resulting 
in a database of 819 potentially relevant articles. 

We examined the titles and abstracts of these 819 studies to exclude articles 
that did not meet all of the following inclusion criteria: (1) innovation capability 
is a central phenomenon in the study; (2) in terms of novelty, major innovations 
(as opposed to incremental ones) are studied; (3) the innovations studied are ex-

1 Full search string: (ALL(radical OR radically OR really new OR disruptive OR disruptively OR disruption OR 
disrupted OR discontinuous OR discontinued OR breakthrough OR path-breaking OR path breaking OR bold OR (major 
NEAR/4 innovation) OR (major NEAR/4 disruption) OR (major NEAR/4 breakthrough)) AND ALL(innovation OR innovations 
OR innovate OR innovating OR innovative OR innovator OR business model OR business models OR product OR products 
OR service OR services OR product/service OR technology OR technologies OR technological) AND ALL(incumbent OR 
incumbents OR firm OR firms OR company OR companies OR organization OR organizations OR organisation OR organisa-
tions))
2 Full journal list (includes only journals that have published at least one article fitting the search query): Acad.
Man. Exec., Acad. Man. J., Acad. Man. Rev., Admin. Sci. Q., Br. J. Man., Cal. Man. Rev., En. Pol., Harv. B. Rev., Ind. and Corp. 
Ch., Ind. Mark. Man., J. Bus. Res., J. Bus. Vent., J. Clean. Prod., J. Man., J. Man. Stud., J. Mark., J. Mark. Res., J. Op. Man., J. 
Prod. Innov. Man., J. Acad. Mark. Sci., L. Ran. Plan., Man. Sci., Mark. Sci., MIS Q., MIT Sloan Man. Rev., Org. Sci., Org. Stud., 
R&D Man., Res. Pol., Strat. Ent. J., Strat. Man. J., and Technovation.
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ternally oriented (e.g., products or services) instead of internally oriented inno-
vations, such as process innovations (Crossan and Apaydin, 2010); (4) major in-
novation capability or innovation success/failure is treated as an outcome in this 
study; and (5) the focus is on incumbent firms (as opposed to startups or new en-
trants), a team or a unit within an incumbent firm, or a network of actors that in-
cludes incumbents. These inclusion criteria were developed iteratively based on 
several samples of articles in the database. With this set of criteria, we also sought 
to control for some of the elements of CIMO-logic. To specify the Contextual 
conditions, the criteria of external orientation and incumbency were employed. 
Similarly, the outcome criterion allowed us to focus the final sample of papers on 
Outcome patterns relevant to our study.

One author executed the inclusion/exclusion, with another providing a 
second blind assessment of a 25% (n=204) random sample of the database. The 
inter-rater reliability of the coding was 95.6 percent, indicating a high level of 
reliability. In 22 instances, an article was set aside to be discussed and decided by 
the two assessors together. From the initial sample of articles, 137 were select-
ed for full review. In addition, while reviewing these articles, we examined the 
in-text references to identify additional relevant publications. This ‘snowballing’ 
exercise resulted in an additional set of 17 academic articles, from which 13 were 
included in the final database after the titles and abstracts were screened. As such, 
the database for full text review included 150 peer-reviewed studies.

Subsequently, based on an examination of the full text version of the papers, 
27 studies were excluded because they did not meet the inclusion criteria. As a 
result, 123 papers were then assessed and coded for key relationships between 
C’s, I’s, M’s and O’s. To be able to ground design principles in evidence, we ini-
tially coded all papers that developed theory based on empirical data (n=110). In 
doing so, we treated evidence of all kinds equally, triangulating across methods 
and forms of data (Rousseau et al., 2008). In the second coding round, we in-
cluded the non-empirical (theoretical) papers (n=13), to identify any additional 
insights that would complement, or argue against, the emerging framework of 
design principles. To ensure consistency, one researcher coded all sources in both 
stages, with another author providing support by independently coding the most 
complex papers (n=25). Any differences in coding results were then discussed 
by the two authors. In articles covering a wider spectrum of innovation novelty 
and/or firm profiles (e.g., startups and medium-sized firms), we focused on the 
sections of the article dealing with major innovation in incumbents. For instance, 
in case of studies of both incumbents and newcomers (e.g., Aarikka-Stenroos and 
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Lehtimäki, 2014), we coded only the text relevant to major innovation by incum-
bents.

To synthesize the coded data, we first extracted the CIMO components from 
each individual paper. We found that, on many occasions, the components ex-
tracted from different papers resonated to a great extent. This was most often the 
case for the Context and Outcome components, and to a lesser extent also for 
Interventions and Mechanisms. More specifically, in the context of developing 
major innovations in incumbents, a Context or Intervention appears to trigger 
multiple Mechanisms and lead to different, or rather similar, Outcomes. Simi-
larly, one Mechanism can be triggered by multiple conditions; and a particular 
Outcome can be achieved by multiple different Mechanisms. Thus, already in the 
early stages of our synthesis, a system of relationships emerged with many link-
ages between the CIMO components. This observation resonates with findings of 
Van Burg and Romme (2014), arising from a similar review and synthesis strate-
gy.

Designing for incumbent major innovation

In synthesizing the body of knowledge on increasing major innovation success in 
incumbents, we distinguish the strategic and the project level. In this respect, the 
strategic capability level involves design principles that serve to create a strategic 
base for the firm to develop different major innovations. The project level con-
cerns the development of a specific innovation initiative, regardless of the format 
of its development (e.g., project, program, venture, etc.). In the remainder of this 
section, we use this distinction to structure the design principles. Obviously, the 
strategic-project duality is conceptual in nature, as the two levels are intertwined 
in a temporal manner as well as in terms of certain mechanisms that operate on 
both levels.

Strategic capability for major innovation

Figure 4.1 provides an overview of the synthesis of the literature, in terms of stra-
tegic principles for major innovation capability in incumbents. In this synthe-
sis, individual principles are composed of a Contextual/Interventional condition 
(C/I) that activates a generative Mechanism (M) giving rise to an Outcome pat-
tern (O). This sequence is indicated by the arrows moving rightward in Figure 
4.1. An example of a design principle composed accordingly is: having in-house 
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Figure 4.1. Research synthesis: the strategic capability for m
ajor innovation in incum

bents
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R&D staff (C/I) enhances the firm’s knowledge base by developing new compe-
tencies (M), which serves to increase the capability of the firm to discover op-
portunities (O). However, as Figure 4.1 demonstrates, next to the multitude of 
principles represented by rightward arrows, the synthesis also includes many in-
terlinkages in columns, implying a substantial number of design principles. It is 
beyond the scope of this paper to discuss all these design principles. Rather, we 
concentrate on exploring how these principles relate to the six challenges of in-
cumbent major innovation listed earlier.

Our synthesis at the strategic capability level served to identify six key out-
comes characterizing an organizational capability system for major innovation. 
The strategic capability level involves the organizational capacity to:

1) discover opportunities (O’Connor and DeMartino, 2006) and 
2) generate corresponding innovation ideas (Reid and de Brentani, 2004)
  that 
3) possess a large potential for value creation (Michel et al., 2008). 
4) be agile (i.e., fast and adequate) in its response to environmental 

 conditions (Chandy and Tellis, 2000).
5) be receptive (i.e., less resistant) to engaging in major innovation (Bao et  

 al., 2012). 
6) at the aggregate (strategic) level, make the firm more innovative (Tellis  

 et al., 2009) - which connects all the outcomes mentioned thus far. 

These outcomes address four of the six key challenges identified earlier in this 
paper: lack of competency in opportunity discovery, external technological tur-
bulence, unsupportive organizational structure, and restrictive mindset. Each of 
these outcomes is now explored in terms of their underlying CIMO structures.

First, to increase the capability of the firm to discover opportunities (O) as 
well as to generate innovative ideas (O) with potentially high value (O), the gen-
erative mechanism of recombining knowledge and resources (M) needs to be ac-
tivated. This mechanism is further supported by the interplay of two lower-level 
mechanisms: (a) developing new competencies by extending the firm resource/
knowledge base (M) through governing the internal generation of new knowl-
edge and the platform where this knowledge is exchanged (C/I) (O’Connor and 
Rice, 2001; Tellis et al., 2009), developing intimate connections with the im-
mediate business context via decentralizing the power to make decisions (C/I) 
(Chandy and Tellis, 2000), performing dedicated external search (C/I) (Chiang 
and Hung, 2010), and collaborating with external parties (C/I) (Zheng and Yang, 
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2015); and (b), the use and further enhancement of the resource base which gen-
erates new combinations, especially by insuring that knowledge created via ex-
perimentation leads to actual learning (M) (Starbuck, 2014). As such, achieving a 
high level of resource recombination can enhance the firm’s new product devel-
opment process (Jepsen et al., 2014), which can position the firm more favorably 
with regard to spotting opportunities (O) and generating ideas for new products 
and services (O). However, these mechanisms can also be activated at the level of 
existing products/services, via identifying and exploiting synergies with ecosys-
tem partners and composing more comprehensive value offerings (O) (Michel 
et al., 2008). Collaborations (C/I) are particularly favorable in the context of re-
source enhancement, as they extend the resource base with resources that might 
otherwise be unreachable or too costly for the firm to develop on its own; re-
source enhancement thus involves combining and exploiting the comparative 
advantages of different actors in the ecosystem (M) (Rothaermel, 2001). External 
collaboration is also the type of intervention that is most frequently mentioned 
in the literature (Barbosa et al., 2014; Datta and Jessup, 2013; Gesing et al., 2015; 
Pérez-Luño et al., 2011; Van Beers and Zand, 2014; Wuyts et al., 2004). 

Second, two mechanisms appear to increase the agility of the firm in re-
sponse to changes in external conditions. On the one hand, the firm can increase 
the speed and accuracy of its knowledge acquisition (M) efforts; it can do so in 
structural ways, by decentralizing decision making power (C/I) (Chandy and 
Tellis, 2000), establishing an innovation hub (C/I) (Leifer et al., 2001), or devel-
oping a strong market-orientation among all members of the organization (C/I) 
(Sainio et al., 2012). On the other hand, creating a marketplace for ideas (C/I) 
can increase internal competition (M), which may serve to select an adequate re-
sponse quickly (Bessant et al., 2010).

A third group of principles at the strategic capability level involves the gen-
eration of organizational conditions (higher level M) that allow innovative ini-
tiatives to survive and thrive in the organization. In this respect, the key outcome 
is reduced resistance to innovation within the firm, due to either organizational 
structure and processes becoming less inert, or organizational members more 
actively engaging in innovation efforts. As such, this outcome responds to the 
challenges arising from an unsupportive organizational structure and a restric-
tive mindset. Here, three complementary approaches can be identified: top man-
agement can legitimize (M) major innovation as a course of action by making it a 
strategic priority (C/I) ( Bessant et al., 2010; Cooper, 2011); create organization-
al conditions like job autonomy, incentive systems for entrepreneurial behavior, 
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flexible working hours and training (C/I) (Beugelsdijk, 2008), which facilitate the 
development of an innovative culture and the empowerment of employees (M) 
(O’Connor, 2008); and accomplish major innovation (O) by means of a nurtur-
ing mechanism (M) that serves to separate innovation efforts structurally from 
the mainstream activities of the organization (O’Connor and Rice, 2001), for in-
stance by establishing a dedicated innovation hub (C/I) (Leifer et al., 2001). In 
particular, the separation of major innovation development in a separate unit (a 
hub) is a recurring theme in literature; a key approach to develop a strategic in-
novation capability is therefore to have the hub serve as an umbrella for the other 
mechanisms listed (Leifer et al., 2001).

Projects for generating major innovations

In synthesizing findings at the project level, we present the design principles in 
two themes: innovation generation and innovation sustainability. Innovation 
generation, outlined in Figure 4.2, involves principles regarding:

1) how to identify promising opportunities (Fleming, 2002), 
2) develop innovative offerings to match these opportunities 
 (Miron-Spektor et al., 2011), and 
3) accomplish market adoption of the offerings (Obal, 2013), which 
 ultimately leads to 
4) the economic success of the incumbent company (Verworn et al., 2008). 

The design principles in this section are thus about the creation and development 
of major innovation, and do not consider the sustainability of the innovation ini-
tiative in the firm (see next section). The design principles inferred from Figure 
4.2 respond indirectly to two key challenges: lack of competency in opportunity 
discovery and restrictive mindset. And they relate directly to two other challeng-
es: lack of network support and difficulties with customer input. 

First, in identifying any promising opportunities (O), the core driver is the 
capability for resource-based opportunity discovery, which is one of the out-
comes at the strategic capability level (C/I). In the context of a particular proj-
ect, that capability is employed in the context of a specific growth direction (C/I) 
(Cooper, 2011). The direction for strategic growth defined by top management 
informs which socio-cultural trends (M) are most relevant for the organization, 
and thus serves to focus the attention of key agents (C/I) in making sense of a 
world of otherwise infinite possibilities (M) (Reid et al., 2015; Verganti, 2008).
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A second set of design principles is associated with the team becoming more in-
novative (higher level M). Here, two opposing mechanisms can be identifiedFirst, 
innovativeness is enhanced (O) when diverse backgrounds and personalities are 
combined (C/I) (Brettel et al., 2011; Miron-Spektor et al., 2011) and thus hetero-
geneity in team mindsets and skills (M) is created. However, too much diversity 
may inhibit decision making and thus create disagreement about the develop-
ment process (Cabrales et al., 2008). To achieve a coherent development process 
(O), sheer innovativeness should thus be balanced by mechanisms such as inter-
nal control (M) (Miron-Spektor et al., 2011), team efficacy (M) (Crockett et al., 
2013), and team alignment (M) (Seidel, 2007). Furthermore, innovation efforts 
have highly uncertain outputs, and therefore an internally aligned team serves to 
provide moral support that helps members keep course and maintain momen-
tum (M) (Starbuck, 2014). These principles indirectly address the challenge of 
a restrictive mindset: they do not affect the established core of the organization, 
while enhancing the innovativeness of the team assigned to the project. 

Third, several mechanisms appear to achieve ecosystem support to the in-
novation (O) (Möller, 2010). One mechanism is to increase the legitimacy of 
the firm and its offerings in the value network (M), which can be accomplished 
by setting and communicating a strategic vision about the development of the 
product-service system to other actors in the ecosystem (C/I) (Möller, 2010), or 
by fundamentally considering the locus of innovation development to be in the 
inter-organizational network level (C/I) (Story et al., 2011). This latter strategy 
assumes that the innovation team consists of members from different organiza-
tions and/or seeks to integrate the offerings of these organizations toward shared 
value propositions (M) (Michel et al., 2008), a second mechanism that increases 
network support by increasing the total value created, thus making it attractive 
for companies to join the ecosystem.

Fourth, a key set of design principles involves the development of a valuable 
offering (higher level M), ultimately leading to market adoption (O) (Obal, 2013). 
A core ability here is to develop offerings that are consistent with (latent) current 
and future needs of customers (M) (Stüer et al., 2010). This can be done in two 
ways. On the one hand, the innovators can engage with current or prospective 
users (C/I) (Obal, 2013; von Hippel et al., 1999), to develop a deep understanding 
of their needs and desires (M). In doing so, some authors recommend to engage 
customers in the innovation process (C/I) (Chatterji and Fabrizio, 2014) or to 
adopt innovations generated by lead users (C/I) (Lettl et al., 2006). On the other 
hand, others argue that, instead of listening to the customer, the firm should re-
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Figure 4.2. Research synthesis: generating major innovations from projects
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imagine the future for them - via attributing and legitimizing new meanings to 
services and technological artifacts (M) (Dell’Era and Verganti, 2009; Verganti, 
2008). This is accomplished by, for instance, engaging socio-culturally sensitive 
individuals (cf., interpreters) such as designers, architects and futurists, who can 
help make sense of future trends (C/I) (Verganti, 2008), or adapting the novel 
offering to the prevailing socio-cultural institutions, thus creating a legitimate 
context for the innovation (C/I) (Munir and Phillips, 2005). These two ‘custom-
er involvement’ approaches need not be mutually exclusive, especially since the 
engagement approach typically focuses on a small sample of customers, for in-
stance, the most innovative users or the (likely) early adopters (C/I) (Füller and 
Matzler, 2007; Reid and de Brentani, 2010). Furthermore, using tangible artifacts 
to get customer feedback (C/I) can motivate customers to contribute and thus 
reveal their latent needs and wishes (Mascitelli, 2000).

Finally, there is strong evidence for the notion of experimentative devel-
opment (C/I) that serves to activate and deepen learning (M) (Fleming, 2002; 
Kelley, 2009; Lindgren and O’Connor, 2011; McDermott, 1999; Veryzer, 2005). 
Figure 4.2 positions this principle as a generative mechanism for reinforcing the 
outcomes. Learning from one’s own experiences (M) promotes flexibility and 
speed, by decreasing cycle time, in responding to external signals (M) (Govin-
darajan and Trimble, 2005); it also reinforces efforts to test multiple paths, and 
thereby increases the likelihood of finding a successful one (M) (Ahuja and 
Lampert, 2001).

Sustainability of major innovation projects

Figure 4.3 provides an overview of the measures contributing to the sustainabili-
ty of the project in the incumbent firm. These principles provide clues as to:

1) how the innovation project can be sustained (or ‘survive’) inside the firm  
 long enough to realize its potential success (O) (Lynn et al., 1996) and

2) how to minimize the financial and other resources required to develop  
 the innovation (O) (Cooper, 2011). 

These two outcomes are inherently linked, as relatively low resource claims give 
the project a better chance of survival. Both outcomes ultimately influence the 
economic success of the innovation; that is, achieving the same outcome with 
fewer resources increases economic success. The design guidelines in Figure 4.3 
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relate directly to two key challenges: a restrictive mindset and an unsupportive 
organizational structure. Moreover, they indirectly also pertain to the technolog-
ical turbulence in the environment.

First, to increase the survival chances of a particular innovation project 
(O), two mechanisms can be identified. These mechanisms, in fact, reflect sim-
ilar ideas on the strategic capability level (discussed in section 4.1): (a) increas-
ing the legitimacy of the innovation project in the corporation (M) (Van Dijk et 
al., 2011), and (b) nurturing and shielding it from the selection pressures of the 
mainstream organization (M) (O’Connor and Rice, 2001). A key mechanism in 
the literature is nurturing, that is, preventing the innovation from being suffocat-
ed by the mainstream selection environment of the corporation (M). Top man-
agement can do so by publicly demonstrating attention and allocating resources 
to this innovation project, thus absorbing some of its risks as their personal re-
sponsibility (C/I) (Bessant et al., 2010; Maidique, 1980). Top management can 
also decouple the innovation project and its governance from the standard mon-
itoring system, and use specific project-based metrics for monitoring and assess-
ing it (C/I) (O’Connor and Veryzer, 2001; Govindarajan and Trimble, 2005). 
Empowering a visionary champion (C/I) can partly replace the endorsement by 
top management, in creating internal legitimacy for the innovation (M) (Tellis 
et al., 2009); this champion can also act on behalf of the decoupled innovation 
unit (hub) in shielding the innovation (M) (Ford et al., 2010). Furthermore, the 
project team can itself enhance internal legitimacy (M) of its project by framing 
it to fit the existing institutional context of the corporation (C/I) (Van Dijk et al., 
2011), or by maintaining a common cultural identity with the core organization 
and thus creating a sense of unity across the organization (C/I) (O’Malley et al., 
2014).

A second group of design principles involves the reduction of uncertainty 
arising from major innovation efforts (higher level M). Uncertainty is conceptu-
alized here as the “difference between the knowledge perceived to be necessary 
for success and the knowledge that is presently available” (Galbraith, 1973, p. 5). 
In particular, deliberate efforts to integrate R&D, marketing, manufacturing and 
other experts in the innovation development process (C/I) (Brettel et al., 2011) 
can be a major source of uncertainty reduction (Cooper, 2011). One specific 
mechanism involves connecting the thought worlds of marketers and product 
developers (M), to develop a deep understanding of the future needs of custom-
ers (which reduces market uncertainty) and potential sales volumes, which in 
turn would inform manufacturing experts about the required production ca-
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Figure 4.3. Research synthesis: the sustainability of major innovation projects

pacities and methods (reducing technological uncertainty) (Brettel et al., 2011; 
Verworn et al., 2008). Another mechanism involves estimating the feasibility of 
actually producing the new products, thereby reducing technological uncertain-
ty (M) (Brettel et al., 2011). Similarly, thorough planning of the development 
process (C/I) is instrumental in reducing both market and technological uncer-
tainty at an early stage, by making sense of some of the missing knowledge (M) 
(Verworn et al., 2008). Uncertainty can also be reduced by learning from one’s 
own experiences (M) in iteratively developing the innovation (C/I), which can 
result in knowledge about the market and the technological dimension. Further-
more, project-phased funding (C/I) (Hill and Rothaermel, 2003) serves to stim-
ulate learning (M), and thus reduces both market and technological uncertainty 
(M). Finally, a structured development process (C/I) helps to prevent that project 
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management itself does not add complexity to the already complex process of 
simultaneously tackling both technological and market uncertainties (M) (Hola-
han et al., 2014).

Thirdly, a decrease in resources used (O) arises from two mechanisms. One 
mechanism involves a reduction in development cycle time, as a result of uncer-
tainty reduction through cross-functional team composition (C/I) and iterative 
development (C/I) (Govindarajan et al., 2011). Similarly, by sharing resources 
and roles with external parties (C/I), each party can benefit from the comparative 
advantages of others (M) (Rothaermel, 2001).

Toward action propositions for power utilities

Across the various levels, the resulting set of guidelines includes several hundred 
(related) individual design principles. This framework provides a comprehen-
sive understanding of the design space, which here serves as input for the second 
stage, in which we contextualize this knowledge to a proposed solution that can 
inform corporate policy making in electricity companies (cf. Romme, 2003), ef-
fectively prioritizing the choices utilities can make in designing systems for major 
innovation.

Tables 4.1, 4.2 and 4.3 depict the resulting set of action propositions, created 
by contextualizing the general design principles in a proposed solution for in-
cumbent (European) electricity utilities. Utility companies operate in a specific 
context that informs choices and priorities in designing a solution. First, utility 
companies have strong capabilities and organizational routines in conventional 
power generation (Nisar et al., 2013). As the energy mix in Europe will require 
significant production capacities in conventional technologies in the next few de-
cades, many of these assets will remain on their balance sheet (IEA, 2012). The 
existence of such capital-intensive assets along with the semi-public identity of 
many electricity utilities implies these firms are, to a large extent, geographical-
ly constrained. At the same time, utilities hardly ever operate outside the energy 
sector, which suggests their (deep) capabilities are confined to energy technolo-
gies and related business lines. 
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Table 4.1. Toward a design solution: developing a strategic capability for major innovation in power 
utilities

Action propositions
The utility firm has an efficiency-oriented culture (C) rooted in a long history of expertise with 
conventional generation assets. The firm should also retain the competency to exploit these 
assets in the future (C). Top management of a utility firm can reduce resistance against major 
innovation (O) by:

- creating a selection (nurturing) environment that exists parallel to the mainstream or-
ganization (M), instead of attempting to create an innovation-oriented culture across 
the whole organization. Specific actions by top management include: 

•	 establishing an innovation hub with resource autonomy (I) that seeks and 
unites the innovation-oriented individuals in the firm, and further empowers 
them for innovation by providing job autonomy, an innovation-supporting 
incentive system, and training (I). Correspondingly, some major industry play-
ers such as E.ON have recently split into two companies, one around conven-
tional (Uniper) and one around renewable (E.ON) generation technologies and 
new business models (Timperley, 2016).

•	 organizing an internal and/or external marketplace for ideas (I) that em-
powers grass-root level opportunity spotting (M), as well as self-selection of 
employees to engage in exploring novel technology and business develop-
ment (M). The Iberdrola Challenge,  a competition organized by Iberdrola to 
systematically identify and assess new business concepts, illustrates such a 
marketplace.

•	 setting up a major innovation portfolio so that the innovation unit engages 
in several parallel lines of exploration activities across technological and 
market niches, instead of relying on just one (or a few) (I). In the case of 
Innogy, such parallel domains of exploration currently include smart urban ap-
plications, big data applications, ‘smart’ house applications and digital business 
models. For Innogy, this selection also marks an expansion of their exploration 
activities across the borders with several other industries (Van Renssen, 2015).

•	 governing the portfolio approach so as to include innovation projects with 
different levels of uncertainty, making it easier to justify and sustain (at 
least) some high risk/high return innovation initiatives (I) that would other-
wise not comply to standard performance criteria. 
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Table 4.1. Toward a design solution: developing a strategic capability for major innovation in power 
utilities (continued)

Action propositions
Current competencies of utility firms are in the exploitation-oriented electricity industry (C). 
To increase the capability for (cross-industry) opportunity discovery and idea generation for 
innovations with a potentially high value (O), the utility firm could:

- increase its resource base through access to diverse external knowledge and resourc-
es (M) instead of internally developing competencies in all prospective new domains 
(M). Specific actions include:

•	 establishing a system of external search that maintains a network of 
(cross-industry) opportunity scouts and interpreters (I) who also interact 
with innovative users (I). Following the example of Innogy, such scouting needs 
to be conducted across an increasing number of domains, including digital 
technologies, smart city and housing, cloud computing and data management, 
energy generation and storage, transaction protocols, user-centric design, 
gamification, et cetera.

•	 developing a habit and capabilities for setting up alliances with external 
parties for exploratory projects (I). Similar to the previous point, explorato-
ry projects serve to bridge energy with many other domains and attract 
potential partners from fields such as telecom, software development, 
financing, and elsewhere. Such collaborations can be enabled by intermediary 
organizations such as EIT InnoEnergy, who can use their neutrality to perform 
due diligence and legitimize parties for each other, govern the process of co-de-
velopment and reduce opportunistic behavior by setting a clear appropriation 
regime.

- develop a limited number of new core capabilities (M), that can be the basis for many 
prospective products/services in the energy domain. Specific actions include:

•	 hiring dedicated professional staff that have these competencies (I) and pro-
viding them with job autonomy and an innovation-oriented incentive system 
(I). In the current utility market, there is especially a need for new competencies 
in platform software development and data management (Accenture, 2015) 
(see also below).

- learn from experiments that recombine resources from the accessible resource base 
in collaboration with external parties (I).  

Research and development in the electricity industry can be long-term and too costly for a 
single incumbent to undertake (C). At the same time, electricity utilities are also characterized 
by relatively strong geographic boundedness to their market space (C). Thus, in fundamental 
R&D activities toward becoming more innovative as a company (O), especially if innovation 
is targeted toward better utilization of existing (location-based) assets, incumbent utilities 
should:

- lower their resources allocated to R&D activities (M) by sharing R&D activities with 
other parties. Specific actions include:

•	 establishing common R&D programs with similar incumbent utilities in 
other regions (I) so that the results of these programs can benefit both 
(all) parties without suffering from competitive pressures between the 
parties. Industry research bodies, such as the French IFP Energies Nouvelles 
(IFPEN), can mediate this type of collaboration.
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Table 4.2. Toward a design solution: generating major innovations from projects in power utilities

Action propositions
The competencies of electricity utilities are limited to the electricity sector (C), whereas the 
energy market is shifting toward more diverse and more differentiated value propositions (C) 
than just reliable electricity as a commodity (C). For the utilities, this provides an opportunity 
to integrate offerings from several other domains in which they have few competencies (C), 
by engaging with inter-organizational collaboration in innovation (I). To achieve innovative 
output in such an inter-organizational context (O) as well as to increase the support of the 
ecosystem (O), the utility firm should:

- aim for novel value creation by adopting the role of integrating offerings from differ-
ent organizations (M). Specific actions include:

•	 setting up innovation projects at the inter-organizational network level 
(e.g., in a development consortium) (I), led by a development team as well 
as governance board of the innovation initiative, both including members of 
the parties involved (I). 

•	 selecting organizations to contribute to the ecosystem-level development 
effort, based on their complementarities with regard to competencies, 
resources and potential roles in the eventual value offering (I). For example, 
the Dutch utility Eneco has teamed up with Tesla Motors in combining their 
competencies to develop a digital control platform that allows for charging of 
EVs when prices on the electricity markets are low (Accenture, 2015).

•	 creating a technological platform (I) that will open the possibility for other 
market agents to reuse certain standard platform components in their own 
innovation processes, and enable the marketing of energy (and related) 
applications as a common bundle to provide a seamless experience for 
consumers. For example, Google is entering the energy landscape by offering 
the Nest Weave platform, where developers can build many different interac-
tive in-home applications (Nest, 2016). Eneco’s Toon is an example of a utility 
company exploring this space (Eneco, 2016).

- balance team innovativeness with elements of control (M) for a coherent but innova-
tive team output (O). Specific actions would include:

•	 selecting members for the (inter-organizational) development team, based 
on their personal (creative, conforming or detail-oriented) profiles as well 
as the functional profiles (e.g., production, finance, marketing) that they 
represent in their respective organizations (I).

•	 conducting development in phases focused on key milestones, which allows 
for many smaller iterations and uses specific tangible objects as output 
from each phase, also as the basis for monitoring and assessing progress of 
projects (I).

•	 within a development phase, using focused and stable objectives (I), while 
adapting future development phases at milestone points informed by the 
results of the previous phase (I).

•	 empowering innovation champions, who may emerge from inside the firm 
(I) or be recruited from outside, specifically for this purpose (I)
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Action propositions
The product of electricity is considered a commodity (C) and consumers may find it prob-
lematic to imagine novel products/services around electricity (C). The commodity-status of 
electricity can also mean that the incumbent’s main performance metrics are predominantly 
efficiency and reliability oriented (C). To develop novel, more customer-oriented offerings 
with a high likelihood of market adoption (O):

- development should steer to understand the (latent) current and future needs of con-
sumers (M) and propose a transformation to the socio-cultural meanings embodied in 
the offerings (M). Specific actions include:

•	 involving interpreters such as designers, architects, psychologists and oth-
ers to reimagine how people interact with energy (electricity) in the future 
(I) and what would be the performance metrics corresponding with these 
interactions (I). For instance, local energy co-operations have been observed 
to trigger a stronger community feeling and motivate some people to prioritize 
independence over reliability (Van der Schoor and Scholtens, 2015). Interpret-
ers can point to and make sense of such trends.

•	 connecting the novel offering to existing socio-cultural institutions (institu-
tional engineering) (I).

•	 organizing public demonstration projects (I).

Electricity consumers are increasingly active in the electricity marketplace by becoming pro-
sumers (C) as well as engaging in local level energy cooperation that allow for novel market 
structures (C), such as prosumer to prosumer micro-grid electricity exchange. 

- in order to increase market adoption of novel offerings (O) the utility firm can take 
advantage of their existing ties in developing offerings that are relevant to (at least 
some) consumers (M). Specific actions include:

•	 engaging and co-creating innovations with lead users (I). For example, the 
socio-technical design of a micro-grid and its integration in the lifestyle of local 
community X can subsequently be standardized and offered to other commu-
nities as a product-service package.

•	 to increase the value of customer involvement in product development, 
have consumers interact with the tangible objects/prototypes created (I), 
as opposed to just ideas, narrated value propositions and descriptive cases 
which do not allow direct interaction with the actual offering.

Utility companies are by law not allowed to provide services outside their dedicated sections 
of the electricity value chain (C). 

- in order to identify and exploit new opportunities (O), gain experience (O), develop 
novel competencies (O) and ultimately become more innovative (O), utility compa-
nies should focus on service domains that they consider strategically fit for the firm’s 
future development (I), even if legislation in their area does not yet permit value 
capture in these service domains. Specific actions would include:

•	 establishing subsidiaries or joint ventures in geographical or functional 
areas that are less constrained by legislation (I), exploiting emerging niche 
markets (I) by means of user interaction testing (I), for example in public 
demonstration projects (I). 

Table 4.2. Toward a design solution: generating major innovations from projects in power utilities 
(continued)
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Action propositions

In order to fully explore the potential of a major innovation project in a utility company that 
has long thrived on an efficiency-oriented culture and aimed at gradual improvements of 
existing technology lines (C), this project needs to be sustained (O):

- with an explicit mandate from top management (I), the project should be treated 
by an alternative (decoupled) selection path compared to incremental innovation 
projects (M). Specific actions would include:

•	 separating the project (team) from the mainstream business processes of 
the company (I).

•	 allocating dedicated resources to the project that last (at least) for the 
duration of the next development phase, or beyond (I). In doing so, the firm 
effectively buys a real option (I) to continue the project in the expectation 
that additional knowledge about the value of the project will be available by 
the end of that phase (M).

•	 establishing performance metrics for the project (team) that are pro-
ject-specific and appreciate the uncertainty of major innovation (I). For 
instance, metrics might include the rate of newly acquired customers, 
cost of customer acquisition or the existence of strategic synergies with 
other (future) business lines. Following the real option principle, it may be 
relevant to explore a new domain (e.g., blockchain protocols) for the sake of 
being ‘in the game’ early, even if business applications are not mature yet. 

•	 framing the initiative internally as non-cannibalizing to other activities (I).
•	 project team members should actively seek and exploit opportunities to 

legitimize their innovation project within the corporation (I).

When the project is conducted within an inter-organizational network setting such as a 
development consortium or a joint venture (C), the projects also need to be sustained at the 
inter-organizational network level (O):

- at the (networked) team level, the project should systematically reduce uncertainties 
(M) so as to conserve resources for all parties involved, including the utility firm (O). 
Specific actions may include:

•	 producing a technological as well as a market vision to guide the develop-
ment (I) and engaging a wide range of stakeholders in the visioning process 
(I).

•	 preplanning the key development phases and iterations (I).
•	 conducting project development in iterations (I) and following a structured 

development process (I).

- with regard to sustaining the project/innovation at the network level (e.g., recovering 
from the exit of some partners, insuring fair resource allocation from all parties) (O), 
specific actions include:

•	 creating a clear appropriation regime on the network level before com-
mencing development (I), for instance, by using the legal frameworks devel-
oped by pre-competitive collaboration centers and innovation intermediar-
ies  (e.g., IMEC, Holst Centre, EIT InnoEnergy).

•	 employing both formal governance methods (e.g., contracts, common 
governance board) and informal ones (e.g., leadership, trust) (I).

Table 4.3. Toward a design solution: sustaining major innovations in power utilities
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Second, the core product offered by the electricity utilities is a commodity. As a 
consequence, performance of the value delivered (i.e., power) is measured mostly 
in terms of cost and availability. With these metrics dominating the industry, 
utility managers are likely to have a blind spot for alternative or more differenti-
ated value propositions and corresponding performance metrics, such as the rate 
of self-sufficiency or comfort from interoperability with other (non-energy) ser-
vices (Accenture, 2015; Richter, 2012). 

Third, the slow rate of increase in demand for electricity makes it challeng-
ing for utility companies to conduct basic research, since R&D in this sector re-
quires long-term and large-scale programs that are difficult to support under the 
current legislation on power rate design (Jamasb and Pollitt, 2008). At the same 
time, the clock-speed of innovation appears to be increasing in this industry, en-
abled by new ways to create and capture value in the electricity market which 
require (relatively) low levels of R&D investment. For example, faster innovation 
cycles arise from digitally enabled services, such as virtual power plants (Nosrata-
badi et al., 2017) or personal energy management software platforms (Accenture, 
2015). Such value offerings are generally introduced by new entrants. Opportuni-
ties for this type of innovation are often found at the customer end of the electric-
ity value chain (Richter, 2013), given that energy consumers feel increasingly em-
powered to demand more tailor-made services from their providers. This trend is 
supported by independence-enabling technologies such as rooftop PV and smart 
(demand responsive) appliances, in combination with a growing interest among 
consumers to lower their environmental footprint and collaboratively supply 
energy with their local peers (Van der Schoor and Scholtens, 2015). 

Fourth, while many opportunities arise from the customer side of the value 
chain, utility companies may find it more difficult to discover customer-related 
opportunities, as their (high volume – low margin) business models have previ-
ously led them to keep customer contact to a minimum. Consequently, the capa-
bility to track and manage customer experiences is generally low in these compa-
nies (Richter, 2013). 

Fifth, legislation currently restricts European power utilities in providing 
services across the entire electricity value chain (Van Koten and Ortmann, 2008). 
Nevertheless, there are legislative openings in several countries for bundling of 
services as well as (hardly regulated areas such as) grid management or aggrega-
tion services at the local micro-grid level (Mariam et al., 2016). 

Finally, there is a myriad of complementary products and services such as 
electric vehicles, smart city platforms, demand-responsive household appliances, 
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and home automation solutions - offered by companies and other agents that 
are seeking to integrate and interact with the general power grid and thus influ-
ence the provision of (energy) services. As such, many opportunities are arising 
from the interaction of services, often beyond the energy domain. The bound-
aries of the energy (electricity) industry are therefore becoming increasingly 
blurred. 

The contextualization toward electricity utility firms presented in Tables 4.1, 
4.2 and 4.3 serves to prioritize (recommended) interventions and strategies, as 
the basis for corporate policy making in utility firms. Practical applications will 
also serve to test the preliminary principles in Tables 4.1 to 4.3, to further build 
the industry-specific body of knowledge on developing incumbents’ major inno-
vation capabilities (Holmström et al., 2009).

Discussion and conclusions

For established firms, major innovation is notoriously problematic (Sandberg 
and Aarikka-Stenroos, 2014; Tripsas and Gavetti, 2000). This observation has 
motivated a myriad of studies on corporate innovation policy, spanning many 
industries and functional domains such as strategy, new product development, 
marketing and operations research. Despite the comprehensiveness of these 
studies and extensive practical experiences in other industries, major innovation 
is still in its infancy in the electricity industry. Many incumbents in the power 
utility industry continue to face enormous barriers in proactively driving such 
innovation. 

In this paper, we have reviewed, synthesized and transferred corporate 
policy practices from other industries to the power industry. The focus in this 
transfer has been on organizational and business policies toward accomplish-
ing major innovation—which can be assumed to be as important to the pene-
tration and adoption of sustainable technologies as the technological develop-
ments themselves (Boons et al., 2013). Moreover, utility firms are increasingly 
becoming aware of the need to empower themselves for innovation in sustain-
able energy, not simply by adopting or developing technological solutions, but 
by creating an organizational support structure that serves to connect tech-
nological, social and relational elements to new value propositions. It is hard 
to predict the contents of such novel value propositions; however, the expe-
riences in industries such as computing or biotechnology, where major in-
novation is often critical for firm survival, imply that incumbent utilities need 
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not be afraid of exploring the unknown. Only by building an organizational 
capability for major innovation do these firms stand a chance to systematical-
ly overcome strategic rigidity (Nisar et al., 2013), insure their long-term sur-
vival in an increasingly shifting industrial landscape, as well as contribute sig-
nificantly to the transition toward an environmentally sustainable society.

More specifically, our research reveals a number of mechanisms that system-
atically support a major innovation capability (which, in turn, serves to overcome 
strategic rigidity) and the development of innovation projects in utility firms. As 
argued earlier, the grand goal of major innovation success involves many pre-
requisite outcomes and needs to be enabled by a substantial number of mech-
anisms, as opposed to just one or a few. We also demonstrated how any one of 
these mechanisms can be triggered by multiple organizational interventions. 
Therefore, the most important insight arising from this study is that innovative-
ness arises not from a single capability, for example in operating more sustain-
able technologies or developing new business models around these technologies, 
but from the design and implementation of an entire organizational system that 
involves many mutually reinforcing interventions (triggering desirable mecha-
nisms) and spans both the strategic and operational level of the organization. 

This study was commissioned by managers from the electricity industry, 
thus providing ample opportunities to discuss our (preliminary) findings with 
representatives from utility incumbents. Here, we found that the deeper under-
standing of why particular interventions (are expected to) work serves to reduce 
the anxiety of practitioners in using them. The CIMO-format, recently also ad-
opted by Hellström et al. (2015), thus appears to provide a useful framework for 
transforming the energy industry.

Limitations

A key limitation of our study is that the papers reviewed are merely a sample from 
the entire body of knowledge on major innovation. Future work might thus in-
clude publications in journals outside our list, as well as other types of knowledge 
carriers, such as books, industry reports, and monographs. A significant effort in 
systematically collecting, coding and synthesizing these additional sources may 
provide a more comprehensive understanding, while an extended literature base 
may also bring along new challenges in the area of quality control and definition-
al diversity (see below). 
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Second, coding for CIMO-dimensions proved to be challenging, especially re-
garding the dimension of generative mechanisms. In social systems and contexts, 
generative mechanisms are hardly ever directly observable. In management stud-
ies, a mechanism is typically inferred via theoretical grounding, without explic-
itly testing for it. In future work, two strategies may make a mechanism-based 
understanding more rigorous: in empirical studies, one can test for relationships 
simultaneously, on both the higher and the lower level of a proposed mechanism; 
in addition, one can dissect how a mechanism operates in different contexts, to 
uncover the core logic of the mechanism.

Finally, any literature stream covering several decades and spanning many 
research domains inevitably entails some diversity in how key concepts are de-
fined. We dealt with this diversity by bundling concepts based on the meanings 
identified in the publications reviewed, regardless of the label the authors used. 
While this is a critical step in any research synthesis, its downside is that many 
fine-grained details in the original works are lost in the final results. Interested 
readers may thus want to consult the original sources, referenced in Figures 4.1, 
4.2 and 4.3, as well as in the synthesis chapters above. 

Conclusion

The power utility industry is traditionally slow and rigid in its response to dis-
ruptive changes. In this paper, we reviewed the existing body of knowledge about 
how a firm can develop a major innovation capability, and subsequently trans-
lated the findings to the context of power utility firms. As such, we proposed an 
elaborate design of an organizational innovation system specifically for power 
utilities. Accordingly, the development of a major innovation capability requires 
the implementation of a larger number of (complementary) organizational inter-
ventions, as opposed to just one or a few. Building such an innovation ‘engine’ 
can enable power utilities to retain their relevance, and perhaps emerge at the 
forefront of the energy transition—as elephants that have learned how to dance.
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INTERMEDIARY ROLE DYNAMICS IN
SYSTEM-LEVEL TRANSITIONS

PPENDIX 3

Abstract

Systemic intermediaries are organizations that support socio-technical transition 
processes by bridging structural deficiencies in a transitioning domain. In doing 
so, intermediaries perform a number of transition-supportive roles. Previous re-
search has identified what these roles are and how intermediaries perform them. 
However, while transitioning domains are by definition in a state of change, little 
is known about the dynamics in intermediation activities. That is, how interme-
diaries develop and adjust their transition-supportive roles, and what kind of or-
ganizational conditions enable an intermediary to be dynamic in its support to a 
transitioning domain. We explore these questions in an exploratory longitudinal 
case study (2011-2017) of the evolution of the transition service portfolio of a 
major systemic intermediary. We make four contributions to the literature on 
systemic intermediaries. We operationalize the concept of transition-support-
ive roles, turning attention to several of their previously under-studies facets. 
Second, we explore on the micro-level how intermediaries design support ser-
vices. Third, we articulate the mechanism by which systemic intermediaries can 
develop the transition-supportive roles they perform toward transition stake-
holders. Fourth, we identify an organizational setup that enables an intermediary 
to be dynamic in its portfolio of transition services.

Keywords: 
systemic intermediary, intermediary roles, socio-technical transition, organiza-
tion design, transition studies.
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Introduction

Collaboration between actors is a key condition for accomplishing transitions 
in socio-technical domains. However, under the uncertain and dynamic condi-
tions of a transition, establishing and running successful collaborations is often 
hampered by distrust, lack of previous ties, conflicting visions, as well as diversi-
ty in the technological and organizational backgrounds of different actors (Her-
mans et al., 2013). Systemic intermediaries are organizations that are established 
(Hamann and April, 2013; Hodson and Marvin, 2010) or emerge (Mattes, Huber, 
and Koehrsen, 2015; Rohracher, 2009) to bridge these and other structural defi-
ciencies in transition processes, by facilitating the interactions and support needs 
of different actors in a transitioning domain (Moss, 2009). Studies by Van Lente 
et al. (2003), Klerkx and Leeuwis (2009), Kivimaa (2014) and Polzin et al. (2016) 
have identified the roles that systemic intermediaries perform in support of tran-
sitions, including for instance the creation and facilitation of networks, support 
of prototyping activity, investing in new businesses, and developing human re-
sources. However, less is known about how and why systemic intermediaries 
develop the transition-supportive roles by which they support other transition 
stakeholders; and correspondingly, how to design an intermediary in such a way 
as to provide optimal support to the transition. That is, while systemic interme-
diaries are assumed to be dynamic organizations (Kivimaa et al., 2017), they have 
thus far not been researched from that point of view. In this exploratory research 
into the evolution of systemic intermediaries, we ask the following research ques-
tions: 
 1. How do systemic intermediaries develop transition-supportive  
  roles? 
 2. What are the mechanisms that guide change in the  (combinations  
  of) transition-supportive roles that systemic intermediaries 
  perform? 
 3. What are the organizational and governance conditions that  
  enable dynamism in the set of transition-supportive roles a 
  systemic intermediary performs?

To address these questions, we perform a single longitudinal case study of a 
major systemic intermediary (henceforth: SysInt) in the European energy land-
scape over the period 2011-2017. The longitudinal case study draws on 45 inter-
views conducted in the period 2013-2017, the analysis of over 450 archival mate-
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rials, as well as participant observations by one of the authors. We find that, at the 
beginning of the observed period, SysInt featured a small set of transition-sup-
portive roles embedded in a limited number of service offerings that the interme-
diary made to the transition stakeholders. However, in response to (explicit and 
implicit) signals from the stakeholders of the transitioning domain, the interme-
diary over time significantly extended the scope of its service portfolio. This was 
done by reinforcing existing services, by initiating new ones, and by building ex-
tensive complementarities between the transition-supportive roles within a ser-
vice, as well as between services. However, rather than merely being a question of 
increasing the number of services and roles, the growth was guided by the aim to 
create specific additional value for the stakeholders in response to their particular 
needs. 

This study aims to contribute to the systemic intermediaries literature in 
general, and makes four contributions in particular. First, we operationalize 
the concept of transition-supportive roles (Kivimaa, 2014), turning attention to 
several of their previously under-studies facets. Second, we explore on the mi-
cro-level how intermediaries design support services. Specifically, we find that 
there are significant complementarities between different transition-supportive 
roles and between transition stakeholder classes and that these complementari-
ties can be captured within a transition support service of an intermediary. Fur-
thermore, there appears to be dedicated discovery work that intermediary rep-
resentatives need to perform toward finding the optimal role combination that 
facilitates a stakeholder class best in any specific context. Third, we articulate the 
mechanism by which systemic intermediaries can develop the transition-sup-
portive roles they perform toward stakeholders. While previous work on system-
ic intermediaries considers the transition-supportive roles of an intermediary to 
be either of unclear origin (i.e., as simply present) (Kivimaa, 2014) or as mandat-
ed by policy makers (Hamann and April, 2013), the SysInt case illustrates that 
responsive new service innovation can be an effective mechanism for develop-
ing transition-facilitating roles. Fourth, this research is the first in-depth inquiry 
into the organization design of systemic intermediaries. That is, taking the mech-
anism of responsive and experimental new service development as a driver for 
adopting transition-supportive roles, it is relevant to identify what organizational 
setup allows for such service development. We find that there are several enablers 
that support the repositioning of the systemic intermediary within its transition-
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ing domain, and that the enablers span both the organization and the governance 
of the systemic intermediary.

The argument proceeds as follows. First, we review literature on transition 
studies, the importance of systemic intermediaries within transitions and specif-
ically the roles that systemic intermediaries perform in a transitioning domain. 
Subsequently, drawing on a longitudinal case study approach, we explore the dy-
namics in the transition-supportive roles of SysInt. We then articulate the condi-
tions that have enabled transition role dynamics in SysInt. Finally, we discuss the 
implications for the theory and practice of systemic intermediation as well as for 
transition policy, and outline opportunities for future work.

Transitions and intermediaries

Human life on the planet is ridden with several formidable environmental issues, 
such as natural resource depletion, climate change, pollution and loss of biodi-
versity (Geels, 2011). Addressing these problems requires significant changes in 
the way societal domains such as energy, agriculture, transport, and manufactur-
ing function. Technological innovation has a major role to play in transforming 
these domains toward higher sustainability. However, major changes cannot be 
brought about by developments in technology alone (Farla, Markard, Raven, and 
Coenen, 2012). Rather, widespread transformations across technological, scien-
tific, policy, market, user practices, infrastructural and socio-cultural elements 
are required (Kemp, Schot, and Hoogma, 1998). In sustainability studies, such a 
complex transformation across both the systems of production and the systems 
of consumption is referred to as a (socio-technical) transition (Geels, 2004). An 
example of a transition of this kind would be the (arguably) ongoing shift in per-
sonal mobility from transportation powered by fossil fuels to one powered by 
various forms of renewable energy. 

Achieving the large scale transformation of a socio-technical system is by 
no means a given though. An arsenal of transitions research has conceptualized 
and empirically demonstrated how incumbent socio-technical configurations 
are deeply embedded in institutional regimes (e.g., established rules, artifacts 
and habits), which are reproduced by incumbent network of actors that resist 
change because of routinized behavior and vested interest in dominant designs 
and infrastructures (Markard, Raven, and Truffer, 2012). New configurations, 
emerging in so called socio-technical niches, then require strategic nurturing 
and empowerment toward accomplishing individual elements (such as new tech-
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nologies, enabling new products and services), as well as the integration of these 
elements into larger systems capable of challenging the present regime (Smith 
and Raven, 2012). A key issue in this process is that upcoming technologies are 
initially underdeveloped, more expensive and less reliable compared to the tech-
nologies they are assumed to replace (Van den Bergh, Truffer, and Kallis, 2011). 
Furthermore, in organizing activities toward a transition, a diverse set of actors, 
including firms, research organizations, policy makers, investors and users/con-
sumers have to reinvent the way they operate, collaborate and innovate (Van 
Lente et al., 2003). Emerging socio-technical configurations feature thus struc-
tural, technological, commercial, as well as organizational challenges. 

In this study, we focus on one prominent organizational form that serves to 
support the overcoming of these challenges, namely the systemic (referred to also 
as ‘transition’) intermediary (Backhaus, 2010; Hodson and Marvin, 2010; Kivi-
maa, 2014; Polzin et al., 2016; Van Lente et al., 2003). We define systemic inter-
mediaries, following Kivimaa et al. (2017, p. 4), as “entities that mediate a sector 
(such as electricity, transport, or agriculture) or a region (such as a city or even a 
country) to move toward new and more sustainable (or socially just) system con-
figurations.”

Systemic intermediaries are typically not themselves the originators of inno-
vation (Kivimaa et al., 2017). Their main focus lies instead in facilitating and sup-
porting other actors, such as firms and research institutions that perform inno-
vation activities, and their interactions toward enabling a transition (Polzin et al., 
2016). Building on transition studies, there appears to be explicit value in such 
support for at least two reasons. First, in order to bridge the competitiveness gap 
of new technologies, individual development initiatives require strategic support 
(Raven, Kern, Verhees, and Smith, 2015). Intermediaries can bring significant 
leverage to individual initiatives in particular by performing activities that are 
difficult to undertake for each initiative alone, such as gaining access to funding, 
lobbying, performing large scale market research or steering human resource de-
velopment (Klerkx and Leeuwis, 2009). 

Second, some activities toward furthering a new socio-technical configu-
ration are, by nature, aggregate level activities (Geels and Raven, 2006): for ex-
ample, the gathering, codifying and spreading of experimentally gained knowl-
edge across single initiatives (Geels and Deuten, 2006). Another set of inherently 
higher level activities concerns the building and maintaining of networks that 
connect the different stakeholders of the new configurations to each other 
(Raven, 2005), to external actors such as funding and legislative bodies (Stewart 
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and Hyysalo, 2008), and occasionally also to regime structures (Elzen, van Mierlo, 
and Leeuwis, 2012; Fischer and Newig, 2016). While vital to the development of 
new system configurations, these activities are typically not in the domain of any 
particular innovator. Neither can they be assumed to emerge without dedicated 
support. In this sense, intermediaries are particularly well positioned to provide 
aggregation support precisely because they generally are not the originators of 
innovations—this makes it easier to maintain neutrality across suppliers, net-
work partners and development strategies (Klerkx and Leeuwis, 2009). 

Indeed, intermediaries appear to be valuable to the efforts of building and 
disseminating new socio-technical configurations (Audet and Guyonnaud, 2013; 
Elzen et al., 2012; Fontes, Sousa, and Ferreira, 2016; Geels and Deuten, 2006; 
Kivimaa, 2014; Seyfang, Hielscher, Hargreaves, Martiskainen, and Smith, 2014). 
Meanwhile, it has also been demonstrated that in different conditions, inter-
mediaries contribute to system reconfiguration challenges differently. This in-
sight has been the basis for a continued effort in exploring the different flavors 
of intermediaries across different industrial and institutional contexts (Kivimaa, 
2014; Klerkx and Leeuwis, 2009; Küçüksayraç, Keskin, and Brezet, 2015; Nolden, 
Sorrell, and Polzin, 2016; Polzin et al., 2016; Van Lente et al., 2003), as well as 
the provision of some insights as to the mechanisms that tie specific intermedi-
ary activities to benefits to system building (Kampelmann, Van Hollebeke, and 
Vandergert, 2016). By synthesizing the various branches of transition studies, 
Kivimaa (2014) recently devised and empirically validated a typology of systemic 
intermediary roles (see Table 5.1). The typology serves to enable researchers to 
classify and characterize a particular intermediary in a standardized way, and has 
indeed found a following in that capacity already (Polzin et al., 2016).

Meanwhile, empirical studies have shown that a particular context is typi-
cally populated by several (systemic) intermediaries with different competencies 
and business models (Kampelmann et al., 2016). As such, one can speak of whole 
ecologies of intermediaries in which different intermediaries perform different 
subsets of roles: some complementary, but some also competitive (Hargreaves, 
Hielscher, Seyfang, and Smith, 2013; Klerkx and Aarts, 2013; Klerkx and Leeu-
wis, 2009). In characterizing the ecology of intermediaries in community energy, 
Hargreaves et al. (2013) and Klerkx and Leeuwis (2009) also observed that, over 
time, some intermediaries perish and become replaced by others. As such, at the 
level of the entire ecology, some of the dynamics of intermediaries are known. 

However, in investigation of the activities of particular intermediaries, pre-
vious research tends to adopt a relatively short temporal scope (Hamann and 
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Table 5.1. A typology of intermediary roles (Kivimaa, 2014, p. 1373)

Articulation of 
expectations and 
visions

Building social 
networks

Learning processes 
and exploration 
at multiple 
dimensions

Other

•	 Articulation 
of needs, 
expectations and 
requirements (A1)

•	 Strategy 
development (A2)

•	 Acceleration 
of the 
application and 
commercialization 
of new 
technologies (A3)

•	 Advancement of 
sustainability aims 
(A4)

•	 Creation and 
facilitation of new 
networks (N1)

•	 Gatekeeping and 
brokering (N2)

•	 Configuring and 
aligning interests 
(N3)

•	 Managing 
financial resources 
- finding potential 
funding and 
funding activities 
(N4)

•	 Identification and 
management of 
human resource 
needs (Skills) (N5)

•	 Knowledge 
gathering, 
processing, 
generation and 
combination (L1)

•	 Technology 
assessment and 
evaluation (L2)

•	 Prototyping and 
piloting (L3)

•	 Investment in new 
businesses (L4)

•	 Communication 
and dissemination 
of knowledge (L5)

•	 Education and 
training (L6)

•	 Provision of advice 
and support (L7)

•	 Creating conditions 
for learning by 
doing and using 
(L8)

•	 Arbitration 
based on 
neutrality and 
trust (O1)

•	 (Long-term) 
project design, 
management 
and evaluation 
(O2)

•	 Policy 
implementation 
(O3)

•	 Accreditation 
and standard 
setting (O4)

•	 Creating new 
jobs (O5)

April, 2013; Kivimaa, 2014; Polzin et al., 2016; Seyfang et al., 2014; Van Lente 
et al., 2003). That is, case studies provide elaborate ‘snapshots’ of intermediary 
activities at a certain moment, while not much is known about the dynamics of 
systemic intermediaries over time. Furthermore, while empirical studies typically 
focus on the roles that intermediaries perform, little is known about how system-
ic intermediaries themselves are set up to develop and perform these roles, and 
to change over time. In response, in this research, we study how intermediaries 
develop and adjust their transition-supportive roles, and what kind of organiza-
tional conditions enable an intermediary to be dynamic in its support to a transi-
tioning domain.
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Research methods

Empirical focus

The design of transition-supportive roles of a systemic intermediary is investigat-
ed in the empirical context of a Pan-European sustainable energy intermediary, 
referred to here as SysInt. SysInt is established as a public-private partnership in 
the form of a company, the funding of which originates partly from the Euro-
pean Union and partly from periodic partnership contributions by a substantial 
number of industrial stakeholders. It seeks to contribute to a sustainable energy 
future for Europe and it has been mandated to support and invest in promising 
innovation with positive impact on the European energy system, regardless of 
the type of (sustainable) technology involved. In a strategy document from 2011, 
SysInt further specified that it is aiming at sustainability gains by supporting in-
novation toward (a) efficiency in the energy value chain, (b) autonomy vis-à-vis 
the resource holders, (c) security in supply and demand, and (d) reduction of 
CO2 and other greenhouse gas emissions. Consistent with previous observations 
of intermediaries (Kivimaa et al., 2017), SysInt predominantly supports and bro-
kers the innovation activities of other actors, without itself being the originator 
of innovations. SysInt structures its support activities around distinct services, 
which include a particular value offering to a (group of) transition stakeholder.

We selected SysInt as the case organization because it features a unique em-
pirical context with regard to at least three aspects. Previous work on systemic in-
termediation has investigated sustainable energy intermediaries on several levels 
of society, including the community level (Hargreaves et al., 2013), the city-level 
(Hodson, Marvin, and Bulkeley, 2013), and the state level (Kivimaa, 2014). How-
ever, while the potential effects of spanning intermediation across spatial con-
texts have been mentioned in conceptual literature (Coenen, Benneworth, and 
Truffer, 2012), this level has yet to be explicitly investigated in the context of sys-
temic intermediaries. The first novelty of the empirical setting provided by SysInt 
lies thus in the wide institutional and thematic scope of the intermediation ac-
tivities. With offices in several countries, SysInt operates on the European level, 
aiming to create network effects across different institutional and technological 
settings, and across different stakeholder classes from corporations to SMEs, 
ventures, investors, researchers and students. 

In contrast to previous research that featured snapshot-driven insights 
(Kivimaa, 2014; Polzin et al., 2016; Van Lente et al., 2003), we adopt a longitu-
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dinal view on the evolution of SysInt. In particular, the research team had access 
to SysInt over a period of seven years (2011-2017), allowing us to focus on the 
dynamics of the intermediation activities as featured within one intermediary. 
Furthermore, a longitudinal view serves to evaluate the (apparent) effectiveness 
of the organizational and the governance conditions set to the systemic interme-
diary.

A third novelty in the empirical context lies in the nature of the mandate 
provided to SysInt in its inception. While in most cases, intermediaries have 
rather emerged than been deliberately set up (Backhaus, 2010; Kivimaa et al., 
2017; Klerkx and Leeuwis, 2009; Van Lente et al., 2003), SysInt is an example of 
an intermediary that has specifically been created (cf. Hamann and April, 2013; 
Hodson and Marvin, 2010) with a mandate from both public and private stake-
holders to support innovation in sustainable energy. This feature makes it pos-
sible to use the empirical investigation in part to draw policy implications about 
the governance of systemic intermediaries, and the desire of policy-makers to use 
intermediaries as a lever in policy execution (Kivimaa et al., 2017). Furthermore, 
the mix of public and private governance and funding along with the set-up of 
SysInt as a company (as opposed to an NGO or government agency) was com-
mented by several of our informants as constituting a unique ‘experiment’ in the 
European Union policy landscape. While not explicitly an aim of the study, to 
some extent the research nevertheless reflects upon that experiment.

Research process

The dynamics in the intermediary roles of SysInt were explored through a longi-
tudinal case study (Yin, 2009) based on interviews, archival materials and partic-
ipant observations, spanning a time period from 2011 to 2017. As primary sourc-
es of information, we used a total of 45 semi-structured interviews conducted 
over the period of June 2013 to July 2017 in five different locations where SysInt 
actively operates. In selecting informants, the aim was to invite for each SysInt 
service at least one interviewee with first-hand experience in developing or pro-
viding the particular service (see Table 5.2). For most services, the reflections of 
the informants were triangulated with other interviewees (Eisenhardt, 1989). Re-
lying on the permission of the informants, most interviews were recorded and 
transcribed. Interview-based data was supplemented with archival materials in 
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the form of supervisory and executive board meeting minutes, annual business 
plans, internal correspondence and external communication materials. A total of 
463 documents were analyzed, spanning several thousand pages. Finally, the re-
search benefitted from one of the co-authors serving as an insider in SysInt in the 
period 2010-2016 (Bartunek and Louis, 1996).

We developed the semi-structured interview protocol and later used the 
same categories for analyzing the data across all empirical sources (interviews, 
documents, etc.) by separating first the different service offerings of SysInt, and 
then the further details of each service. These details included (a) a description of 
the service, (b) the motivation to developing the service, (c) the people responsi-
ble for developing the service, (d) the process and timeline of developing the ser-
vice, (e) connections of the service with the other services of SysInt, (f) involved 
and impacted stakeholders (both internal and external), (g) impact of the ser-
vice to the role of SysInt in the European energy landscape, and (h) impact of the 
service to energy transition. We further explored the organizational conditions 
surrounding service development in SysInt at the level of each particular service, 
as well as in general. In intermediation, a service might not always have clients 
or transactions in the traditional sense. Therefore, in distinguishing what consti-
tutes a separate service in SysInt, we assumed the following two conditions: (a) a 
service has a distinguishable value proposition oriented to external stakeholders 
(i.e., offerings oriented only internally were excluded), and (b) a service has a dis-
tinct title and a commonly acknowledged description within SysInt1. 

In data analysis, we first created a service narrative for each service in the 
SysInt portfolio. Into each narrative, we drew the bulk of the insights directly 
from interview transcripts, and complemented these with qualitative coding on 
the service development process performed in the NVivo 11 software on the ar-
chival materials. The resultant narratives were then matched to the framework of 
intermediary roles as proposed and elaborated by Kivimaa (2014), distinguishing 
simultaneously the specific roles of transition intermediation and the stakeholder 
engagement in accomplishing these roles as featured in each service. Finally, to 
explore the organizational conditions for designing new services, we used both 
the interview data and archival materials, coding the respective sections and de-
veloping a separate narrative specifically on organizational conditions (across 
specific services).

1 For anonymity, in the paper, all services are referred to by a title which is indicative of their nature but differs 
from their official title in SysInt.
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Table 5.2. Interviews per each individual service in the portfolio (including repeat interviews with 
some informants, sequenced as per the clusters in Table 5.5)

Service description Interviews Profile of informants

1. Early-stage venture support 14 interviews Four location managers1; five supported 
entrepreneurs; three venturing officers 

2. Innovation project support for 
ventures

7 interviews Two location managers; technology 
officer; project manager; venturing 
officer

3. Scaling support for ventures 2 interview Two location managers

4. Due diligence on 
entrepreneurial teams

1 interview Service manager

5. Industrialization support 2 interviews Service manager; team member

6. Innovation project support 11 interviews Four location managers; two project 
managers; technology officer; supported 
entrepreneur

7. Organizational culture 
assessment

1 interview Service manager

8. Corporate innovation support 7 interviews Two location managers; service 
manager; two team members

9. New business concepts 
competition

2 interviews Service manager; team member

10. Talent matching 2 interview Three education officers

11. Master programs 3 interviews Three education officers

12. PhD program 2 interviews Two education officers

13. (Online) community 1 interview Service manager

14. Matchmaking events 4 interviews Two location managers; supported 
entrepreneur

15. International networking 
event

3 interviews Two location managers; supported 
entrepreneur

16. Thematic reports 2 interviews Two technology officers

17. New technology impact 
estimation

2 interviews Technology officer; service manager

18. Initial market development 4 interviews Service manager; technology officer; 
location manager, project manager

1  A location manager is the CEO of a SysInt office in a particular geographic area, such as Scandinavia.
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Results: facilitating transition stakeholders

The empirical analysis of the service portfolio of SysInt spans a total of 18 ser-
vices, the inception of which ranges from services present at the beginning of the 
period researched (i.e., 2011), to those still in a prototype stage at the end of the 
research period in July 2017. In particular, at the beginning of the research period 
in 2011, the portfolio of SysInt (outlined in Table 5.3) included four distinct ser-
vices which engaged four main classes of external stakeholders: ventures, SMEs, 
research organizations, and students. Over time, a total of 14 novel services1 were 
added, engaging existing stakeholder classes in new ways, as well as including 
two new stakeholders as explicit targets of services: investors and corporations. 
In Table 5.3 (for 2011) and Table 5.5 (for 2017) respectively, the services in the 
SysInt portfolio have been coded with regard to the transition-supportive roles 
toward the six stakeholder classes; and in Table 5.4, each included service is brief-
ly described. In the following sections, we present how the transition-supportive 
roles of SysInt toward the six stakeholder classes have evolved over time. We then 
analyze the main findings across stakeholders and services.  

Facilitating ventures and investors

Throughout the researched period, one of the key stakeholder classes for SysInt 
has been sustainable energy ventures. A location manager explains,“[Supporting 
ventures] is particularly important in the field of energy. Traditionally, energy is 
dominated by big players. So, a small startup has a huge challenge. Not only to 
prove that their idea is good, but also to convince why should a multi-billion util-
ity buy from a small company … There you need muscles … [SysInt] can be that 
muscle”

In 2011, SysInt provided one distinct service toward that end: early stage 
venture support (#1 in table 5.3). A central aim of SysInt in this service is to 
breed new energy ventures that commercialize sustainable technologies (A3) and 
create jobs (O5). Both of these aims are directly related to the policy mandate of 
SysInt (A4, O3). The service frequently features an investment by SysInt into the 
venture (L4), which is considered mostly as an enabler for the venture to sur-
vive and engage heavily in learning by doing (L8). As the CEO of SysInt put it, 
“Our business model is not to give just money. But to give services … and also a 

1 These 14 new services are not all, but constitute a large majority of the services added to the SysInt portfolio in 
the studied period.
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bit of money.” In non-monetary support, SysInt focuses on supporting individu-
als or entrepreneurial teams mainly in the form of entrepreneurial training (L6), 
extensive advice (L7) and building the network of potential partners around the 
venture (N1). All of these serve as means to empower the team to build their own 
individual path to success, regardless of the exact choice of sustainable energy 
technology area. The service may further include instances of arbitration (O1), of 
managing human resource needs (N5), of gatekeeping and brokering (N2) and 
of finding additional funding (N4). However, which roles are accomplished and 
how the roles are combined in the service is dependent on the need of a venture 
at a certain moment, indicating a significant dynamism in the embodiment of 
different roles within the service. 

At the same time, in its original composition in 2011, the support program 
for early stage ventures featured two significant shortcomings. First, as a location 
manager described, “If you have an idea … it always needs development inside the 
company … You still need focused money to develop your offer. The [early stage 
support program] is great for advice and contacts, but still you need to do technical 
development.”

Namely, because the investment of SysInt in each venture was not enough, 
they struggled with accomplishing physical prototype development (L3), which 
in the case of energy applications is often costly. Second, with a focus on ear-
ly-stage, the program lacked both financial and advisory scope to provide sup-
port for scaling. As such, even though SysInt was able to systematically breed new 
ventures, their impact in terms of market-readiness was perceived as sub-opti-
mal. These insights signaled a need for reconsidering the support provided to 
ventures. As result, SysInt explored the development of several new services.  

One of these services (scaling support: #3 in tables 5.4 and 5.5) was devel-
oped, starting in 2013, as a “Next step after [early stage venture support] to small 
companies that have been operating for some years and are now willing to grow 
and to diversify to new business lines, or to become international.” (A location 
manager). In comparison to the early stage, the focus in this service is on targeted 
advisory support (L7), mostly about the external conditions of the venture, in-
cluding tailored research on markets and legislative conditions (L1), and on the 
opportunities for raising additional capital (N4). Within the scaling support ser-
vice, SysInt may invest in the venture (L3), but in many cases it serves rather as a 
broker for raising external funds from the investor community (N2) that SysInt 
has gathered around itself. Brokering is an important part of the service also via 
matchmaking which SysInt organizes in a targeted way with their network part-
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ners in selected (future) markets (N1) for the ventures. In accomplishing this ser-
vice, the geographical scope of SysInt across Europe is thus particularly useful. 
The second of the new services developed was a dedicated service built as the, “re-
action to the question of start-ups to have money for building a prototype.” (Former 
location manager). In particular, two of the location managers of SysInt were in 
2012 together made responsible for using the innovation project support service 
(#7, see below) as a base, and designing a support scheme that would bridge the 
product development funding gap for ventures. The resulting innovation project 
support for ventures (see Table 5.4, service #2) was thus one that created a logical 
pathway between the offerings of services #1 and #6, providing “a way to speed up 
the step from business creation to innovation …” (A venturing officer). The new 
service was also a mix of the two in terms of the transition roles accomplished 
(see table 5.5). Specifically, it emphasized the achieving of a viable prototype (L3) 
via targeted investment (L4) in accelerating collaborative (N1) product develop-
ment of the venture (A3), including advisory services toward that end (L7). For 
efficiency reasons, these support roles were later incorporated into services #1 
and #3 (see table 5.5), and service #2 itself was phased out in 2016-17. 

Meanwhile, in support of developing services toward the needs of ventures 
and with the increasing number of applications to its programs, a particular 
internal issue arose in SysInt. Namely, it was perceived that a rigorous meth-
odology to assess the strength of the applicants for SysInt support was needed, 
particularly with regard to the entrepreneurial competencies of venture teams. 
The practical need was twofold. First, to make better decisions about whether to 
accept a certain venture for support (internal advice); and second, to tailor the 
subsequent support program to the individual needs of ventures (L7). Corre-
spondingly, in 2012 SysInt started putting together an internally oriented service 
of due diligence on entrepreneurial teams (#4). Once successfully deployed inter-
nally, SysInt performed a customer validation round among the venture capital 
community in sustainability investments, and received positive feedback as to the 
need of such a methodology across other funding agencies as well. In particular, 
“after we got positive initial feedback, we selected [one of the biggest sustainable 
energy venture capital firms in Europe] and did a pilot with them to refine the tool 
… Now, every time they do an investment, they call us first.” (The service manag-
er). As a result, with the service #4, by 2017 SysInt positioned itself as the stan-
dard for team assessment in the sustainable energy industry (A1; O4). As was the 
original aim, the service binds together the roles of giving advice to investors on 
whether and how to support a venture (L7) and feedback to ventures themselves 
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about their developmental needs (L7). Meanwhile, across assessment cases, the 
service identifies human resource needs (N5) that reinforce the services of SysInt 
both in their venture-oriented and in their educational programs. This is also the 
only studied service in the SysInt portfolio that explicitly targets investors as a 
main stakeholder, but as articulated in the descriptions across services (table 5.4), 
they are further engaged in several. 

Facilitating SMEs and research organizations

Throughout the period under study, a central service in the SysInt portfolio (mea-
sured as share of annual budget) has been innovation project support (#6 in table 
5.3). The focus in this service is to facilitate the development of new products/ser-
vices based on innovative sustainable energy technologies. As such, the primary 
role embodied in this service is the acceleration of application and commercial-
ization of new technologies (role A3). The two main stakeholders engaged in this 
acceleration are SMEs and research organizations, although depending on the 
particular project, ventures, corporations and students may be engaged as well. 
In order to accomplish the primary role (A3), SysInt performs a series of second-
ary transition-supportive roles in the interface of involved stakeholders. First, the 
service assumes that applications for support are made by pre-established part-
nerships (as opposed to individual organizations). Toward that end, SysInt fa-
cilitates the creation of new networks (N1), an activity which often benefits from 
an explicit search and brokerage effort by SysInt (N2). Once a proto-partnership 
emerges, SysInt further facilitates the alignment of the actors in designing, man-
aging and evaluating a project (O2), involving also formal technology assess-
ment (L2). As another condition for receiving support, each innovation project 
has to affiliate itself with the thematically defined expectations for the respective 
technology area. Sculpting and updating such expectations in the form of a tech-
nology roadmap (A2) as a frame of reference for innovation activities is thus a 
key mean by which SysInt articulates needs, expectations and requirements (A1) 
toward implementing policy for sustainable energy (O3). Once a partnership has 
been established and an innovation project is formulated, further support may 
be granted by SysInt in the form of an investment (against a projected return) 
toward accomplishing the project (N4). In terms of gaining funding, as a location 
manager explains, the conditions of SysInt are thus relatively strict, “We want 
to see the technology, the market, the team, the consortium. Some other agencies 
are not that strict … But these are relevant parameters.” Meanwhile, funding is 
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also not the only type of support provided to the partnership: SysInt advises (L7) 
the partners by non-monetary means, such as supporting intellectual property 
strategy making, market research or matching the project to potential custom-
ers (N2). In the course of executing the project, involved stakeholders themselves 
(enabled by the funding support of SysInt) heavily engage in learning by doing 
activities (L8), including prototyping and piloting (L3). It is also common that 
innovation projects create new jobs in the industry (O5), and that in case of any 
issues between the project partners, SysInt can serve as an arbiter (O1) to keep 
the project on track. The innovation project support service is also the only stud-
ied service that targets research organizations as a main stakeholder, but as with 
investors, research organizations are otherwise engaged in several additional ser-
vices (see table 5.5). 

Engaging both SMEs and ventures, in early 2017, SysInt initiated the devel-
opment of an industrialization support service (#5), which is targeted to bring-
ing down the price of new energy products toward mass market competitive-
ness. The service manager explains the relevance, “Industrialization is the final 
step … As a result, the energy efficiency in Europe will improve more than some 
small company only selling a couple of units of their products … If you don’t raise 
this phase in growth, all the previous ones will be mis-investments.” As such, the 
service assumes previous market success at a niche market level and is thus ac-
cessible to matured ventures, as well as strong SMEs. With the service still in 
development mid-2017, the final service composition remains open, but initial 
explorations indicate a need to focus on a combination of brokering of the ven-
tures/SMEs to investors and strong commercialization partners (N2); and advi-
sory services concerning production set-up, supply chain and operations man-
agement (L7). Additional investment in the firms is likely to be needed as well 
(L4), but as in scaling support, SysInt aims here to broker (N2) the raising of ad-
ditional capital (N4) from external sources (investors) rather than invest itself. As 
articulated by the service manager, the industrialization support service targets a 
major gap in mature venture funding in sustainable energy products, “It is really 
amazing that this is not done before. I really do not understand why there are all 
these mechanisms for seed funding, but not for up-scaling.” Furthermore, industri-
alization is complementary to the innovation project support service, where “One 
of the learning over the years … is that the innovative product is often not produced 
well enough by the chosen commercialization partner.” (Former location manag-
er), creating a need for support at targeting the cost of production of new energy 
products from service #6. 



DESIGNING ORGANIZATIONS FOR INNOVATION IN TRANSITIONING DOMAINS160

Another recurring shortcoming that SysInt has noted in supporting innovation 
projects is that many organizations are often not culturally ready to engage in 
open innovation initiatives with outside parties. In response, beginning of 2016 
SysInt initiated the development of a workshop-based service to assess and advise 
(L7) both SMEs and corporations concerning the innovativeness of their organi-
zation culture (service #7). By accomplishing that role, SysInt furthermore con-
tributes to the human resource development in energy firms (N5). 

Facilitating corporations

Large corporations are a major class of change agents in the energy transi-
tion. However, while corporations were involved in SysInt services #1, #3 and 
#6 as either partners in projects or clients to ventures, in the period 2011-2014, 
SysInt did not hold services where corporations were the main stakeholder. In 
2014, several corporations explicitly requested for SysInt support. A former lo-
cation managers explains, “The trigger was the question from a strategy meeting 
with our corporate shareholders. [They said that] incremental innovation we can 
do ourselves, but please come with a  program where you can help us with radi-
cal innovation”. Receiving this signal, SysInt mandated two location managers 
to design a support program for corporate radical innovation. The resultant cor-
porate innovation support service (#9) encompasses a tailored program offered 
to energy corporations in developing new sustainable business via collaborative 
innovation. In doing so, the corporation is matched with various other stake-
holders (ventures, SMEs, researchers) from the SysInt network (N1) for develop-
ing a common vision (A2, N3) on the future development paths within a societal 
domain, such as housing. The program proceeds to facilitate a process of inno-
vation that is focused on integrating the complementary technologies/products/
services of many organizations to new systemic offerings. Brokering (N2) the dif-
ferent parties is central in accomplishing that, while the exact approach to build-
ing new business can vary significantly from one corporate partner to another. In 
different instances of the service, the support of SysInt to new business creation 
has for instance focused on (a) organizing innovation challenges (accomplishing 
roles L1, L2, L5, L7 and L8) that lead to collaborative innovation projects (A3, N4, 
O2); or (b) performing business development activities (N1, N2, N3, L1, L2, L5, 
L7 and L8) leading to the set-up and investment in new businesses (N4, L4); or 
(c) organizing alignment workshops toward new network ties (N1, N2, N3) that 
facilitate future collaborations between various parties. Furthermore, the ser-
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vice features also consultancy (L7) to the corporations on organizational issues 
around innovation management. As a combination of the considerable number 
of transition-supportive roles, the service seeks impact as follows, “If we can sup-
port [major energy corporations] by another solution than just closing down their 
old assets … that is major impact to the transition.” (The service manager).

Brokering (N2) is a central role also in another SysInt service, which focuses 
on connecting corporations (or occasionally SMEs) to upcoming talent from the 
SysInt educational programs (see below) in the context of new business concept 
competitions (service #9). In such a competition, organized with the governance 
of a specific corporation, students would propose and develop new business con-
cepts for the energy corporation, serving as suggestions for the product/service 
portfolio of the corporation (L7). To the students, a business concept competi-
tion is an educational experience that involves elements of training and coaching 
by the company (L6, L7), and the developing of what may become a real busi-
ness in a structured way (L8). From a human resource management point of view 
(N5), both sides benefit from the connection made between the corporations and 
upcoming talent.

Finally, in accommodating the interest of a substantial pool of students and 
alumni from SysInt’s educational programs (see below), SysInt started to offer 
a talent matching service to corporations/SMEs in 2017. The core role accom-
plished with this service is gatekeeping and brokering (N2) candidates with 
particular skillsets to established firms for internships, graduation projects and 
jobs. Meanwhile, engaging with corporations and SMEs provides feedback to the 
educational programs of SysInt as to the skillsets that the industry desires from 
their future employees (N5). To the students entering the educational programs, 
SysInt is thus able to early on articulate personal development expectations (A1), 
helping students prepare better for their future career.
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Facilitating (future) engineers

Engaging the future workforce in acting toward the energy transition was (in 
2011) and remained a substantial part of the SysInt service portfolio (in 2017). 
The two main vehicles for the purpose are extra-curricular educational and per-
sonal development programs for master students (service #11) and for PhD re-
searchers (#12). The CEO of SysInt explains the motivation, “We are trying to 
create this elite of game changers that will be wired differently … They are the ones 
changing the game in sustainable energy.” As such, most of the entrants to these 
programs are engineering students, who are educated (L6) in practice-oriented 
courses on sustainable energy technologies and entrepreneurship (L8). A key aim 
for SysInt here is to breed a substantial number and future engineers that share 
a strong conviction for cleaner technologies and entrepreneurship as a mode of 
action to change the world (N5). After graduation, these engineers can then act as 
agents of change: either as employees of established organizations or by founding 
their own businesses. Furthermore, over the course of the program, each student 
undertakes an international mobility period, corresponding to the policy aim 
(O3) to serve as potential bridges for collaboration across the European Commu-
nity. In steering the programs, SysInt relies on input from the human resource 
needs of the industry (A1, N5), whilst guiding universities and research centers 
to develop appropriate courses toward these needs (A1). 

The talent pool created in this fashion has been the basis of several new ser-
vices (e.g., #10, #11, #14) in the interface of other stakeholders. These have been 
articulated under other sections. 

Facilitating many stakeholders

In addition to featuring many more services toward individual stakeholders, a 
key difference between the SysInt portfolios in 2011 and 2017 is the addition of 
services with a transition-supportive profile toward all or most of the stakehold-
ers at the same time. We identified six of such services (#13-18), all of which fea-
ture significant complementarities with the other services of SysInt. 

Two of these, the matchmaking event (#14) and the (annual) international 
networking event (#15), were created respectively in 2012 and 2013 in order to 
facilitate the creation of new ties among the different supply-side stakeholders 
of the energy domain (N1), ideally leading to new opportunities for all parties. 
In the case of service #14, an explicit format is used, including formal evaluation 
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of each other (L2) and a series of facilitated matchmaking episodes (N2). In ser-
vice #15, the network facilitation role is more implicit, arising mostly from the 
involvement of a substantial number of participants (over 650 in 2016) and the 
use of a trade fair format for new energy technologies/products/services. At the 
same time, the event serves as a major international industry forum for sustain-
able energy, including a conference where participants share the expectations of 
the industry (A1) on a number of topics. Such include technological and market 
developments, human resource needs, and legislative issues (A2, N5). The under-
lying aim of both #14 and #15 for SysInt is to engage more stakeholders and in-
crease the number and quality of external parties interested in its other services, 
but also to create new trade and partnership opportunities for already engaged 
stakeholders. 

Another service of SysInt that engages stakeholders from all classes is the re-
lease of thematic reports (#16). With the first release of a report in 2014, “The 
objective we had was thought leadership … it is showing what we know and that 
we know what we are doing.“ (A technology officer). As such, the aim of releasing 
reports in various technology areas is driven by the aim to increase the legitimacy 
and centrality of SysInt in the sustainable energy domain. However, in accom-
plishing that, the quality of gathering, processing and disseminating knowledge 
(L1, L5) must be very high, which is why a thematic report can serve as an effec-
tive means to align expectations (A1) on future technological developments in a 
particular thematic field. Support of the appreciation for this activity by the in-
dustry was expressed at a major industry event upon the release of the first report, 
which tackled the impact of new technologies on the cost of offshore wind power. 
The technology officer notes that, “It was very well received and was important 
for [SysInt] … It brought us an interesting deal flow, especially for [the innovation 
project support service].” Furthermore, “As we received such high level interest, we 
decided to take the cost models [in the report] and to put them to web format.” This 
became the basis for service #17, which allows innovators to accurately model the 
impact of their technological innovation on the cost of energy (L2). With that, 
SysInt created a standard (O4) that different stakeholder classes can use as a ref-
erence to the impact of a certain technology. In particular, ventures, engineering 
students and research organizations are using the service to demonstrate to po-
tential partners, funding agencies and investors the eventual cost impact of their 
technologies. 

Building heavily on the educational programs, in 2015 SysInt initiated a 
formal community that would unite various change agents in sustainable energy. 
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An alumnus of SysInt master school, later the community manager explains:
“While being a student on the program, I got to see the potential of connecting 

the students and the alumni … in a certain structure, better than just if they meet 
randomly. [The CEO of SysInt] liked that idea, but actually offered me to connect 
not only the educational part, but all the people in the whole SysInt network.” 

As such, service #13 was initiated as the networking (N1) and communi-
cation platform (L5) for students and alumni of SysInt, with one larger online 
community that unites various location-based off- and online groups. Later 
extensions to service used this network basis for including (on invitation) ven-
tures, SMEs and corporations to the community. As such, the activity basis of the 
community was extended to feature talent matchmaking (part of service #10); 
organize offline events such as company-led workshops, lectures and gatherings; 
and as a forum for advising each other (L7) on practically any sustainable energy 
technology- or entrepreneurship-related topics. 

Finally, in terms of the transition-supportive roles and involved stakehold-
ers, the most engaging service in the portfolio of SysInt is initial market develop-
ment (#18). This is a service that encompasses a tailored set of activities necessary 
to bridge a significant market failure in energy-related application/service mar-
kets. Here, following a vision on fulfilling a gap in the market, SysInt itself acts 
as an integrator of multiple technologies and business models toward significant 
market impact. The project manager of an initial market development project ex-
plains, “[SysInt] puts together a concept … and starts to build it and a company 
around it … we take all the risk: the technical, the financial, the managerial.” The 
acceleration of technology commercialization is thus performed simultaneous-
ly on a whole range of related innovations (A3), which often originate from the 
other services of SysInt. The aim in this is to create a new standard in an energy 
domain (O4) by means of funding and building an operational service (L4). It 
involves first the generation of a strategy for addressing the market gap (A2), en-
compassing the expectations and requirements (A1) across the providers of nec-
essary technological capabilities (L2). With this strategy, a SysInt-governed proj-
ect team (O2) that usually heavily involves student engineers (N5, O5) attempts 
to align the interests (N3) in an emerging network of critical parties (N1) toward 
execution. Execution itself involves the building of new technological and busi-
ness components that serve to integrate the existing products/services of others 
into a coherent common offering. The process follows a typical iterative develop-
ment path that involves learning by doing (L8) and piloting (L3) toward a viable 
operational business. Nevertheless, once operational, SysInt as an intermediary is 
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not seeking to retain the business. The project manager continues, “We build the 
company … but we also contact [a transfer partner] that later would take it over 
… once it reaches certain KPIs. The exit is predefined.” SysInt maintains that the 
transfer partner would be a major corporation, who on the one hand possesses 
the resources for large scale impact, but for whom the initial market development 
would also serve as an important step in transitioning their business.  

Results: enablers to dynamism

As elaborated in the previous sections, over the period 2011 to 2017, there was 
significant dynamism in how SysInt supported the six classes of energy transition 
stakeholders: the total support provided by SysInt was extended and diversified 
toward each of the classes, as well as toward individual stakeholders within each 
class. Or put otherwise, SysInt successfully launched more services, accomplish-
ing more transition-supportive roles toward more stakeholders. In this section, 
we explore further the conditions that enabled SysInt to increase their portfolio 
of services and transition-supportive roles in this manner, dividing the enablers 
to two levels: organizational and governance. 

Organizational enablers

We found that, there is no one formal process in SysInt to generate or gather in-
sights about which services to develop and how to better support the stakehold-
ers. Instead, SysInt relies in this function mainly on their staff (and other close as-
sociates such as subcontracted mentors) to take notice, analyze and propose new 
services, or improvements to existing ones, based on their experience in working 
directly with the stakeholders. A former location manager explains, “I have very 
often stated to employees here that our system is finished 70%, so we need to de-
velop 30%. Please do something.” Across employees, the impulse to take action 
can come from different personal routines. For example, a project manager finds 
value in linking departments by, “… just always trying to be there when other de-
partments have internal meetings to listen to the needs.” Meanwhile, a former lo-
cation manager comments that, “We gain insight from quarterly meetings with 
the start-ups”. Yet another received impulses, “purely by being in the market and 
being responsive to what you hear when you are approached. It’s not very diffi-
cult ... It is only standing on the floor and listening what you hear.” 

Once a staff member identifies a need or an opportunity for a new offering, 
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the next step is to raise the topic with either a board member (i.e., a location man-
ager) or directly with the CEO. Upon a favorable first assessment, these organi-
zation levels can provide the employee with a small amount of resources to create 
a proposal for a new service development project. A technology officer provides 
an example, “There was a need identified within a working group in SysInt. One of 
[the members] then took the lead identifying a key partner and a methodology [for 
what later became service #17]. He came back to the management with a budget 
and it was agreed.” If the proposal is deemed valuable and feasible, in the next 
phase, the executive board mandates a small team to develop the new service. 
This team has involved one, but more often two location managers (to create an 
early international link), and a subset of their subordinates, who were allocated a 
budget for the development the new service. The task in the development period, 
which has usually lasted about 12-18 months, is to further research, design, build, 
and finally validate the new service with targeted stakeholders. In some cases, this 
process has been relatively straightforward and resulted in a standardized offer. 
In service #7 for instance, the SysInt development team outsourced an external 
consultancy agency to develop a methodology for the culture assessment of or-
ganizations. That methodology was then converted to a standardized workshop 
format, which was run several times non-commercially to improve the service 
based on live feedback. Finally, having received relative maturity, the service was 
integrated to the SysInt portfolio and became commercially available. Mean-
while, in another service (#8), the experimentation period featured two vastly 
different service provision cases around corporate innovation support, each of 
which had SysInt experiment with a different set of stakeholder classes and per-
form a tailored set of transition roles. Later, even after several commercial appli-
cations, the informants commented the service to have remained experimenta-
tive and highly tailored in each service provision case.

Most informants that have served as team-members to the development of a 
SysInt service reported a high level of activity freedom in the development period 
itself. In that sense, the idea of developing each new offer in an iterative manner 
appears to be well appreciated by the managers of SysInt. On the other hand, 
each such initiative is expected to thoroughly validate the service within the al-
located time and budget, and arrive at a grounded proposal toward the execu-
tive board whether the service should be incorporated to the portfolio of SysInt. 
In that sense, in new service development, the management of SysInt appears to 
control mainly for input (the budget) and for output (the resultant service), but 
not for behavior (Cardinal, Sitkin, and Long, 2004). 
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Furthermore, such development logic appears to benefit from having staff that 
are themselves entrepreneurially oriented (and/or experienced). A project man-
ager describes the resultant organizational culture, “There is a high risk appetite 
in doing different things and exploring new possibilities.” While this might not 
apply for all employees, “There are quite some people in [SysInt] that have good 
ideas and don’t hesitate to try to convince their direct manager. Or maybe the CEO 
directly. And there are resources for such people.” (Technology officer at a loca-
tion). Nevertheless, as explained by a location manager, on a higher level, “The 
headquarters of SysInt is trying to keep a balance. If you allow too much freedom, 
there will be too many unstructured local solutions. All of sudden you spend too 
much money.” The main constraint to developing new services lies thus in the 
budgeting logic of SysInt where the part-funding by an EU-affiliated institution 
has been of critical importance. In that sense, the organizational conditions for 
developing new services and transition-supportive roles require further enabling 
on the policy level. 

Governance enablers

As noted previously, SysInt is a systemic intermediary that has been created on 
purpose and with the mandate to support and invest in promising innovation 
toward socio-technical impact to the European energy system. As such, the EU 
allocates (about 20% of its entire) funding to SysInt, based on a business plan 
submitted to the EU annually. As a project manager explains, “Best way to insure 
[that there are resources for your service] is to have the idea included in the yearly 
business plan.“  On the governance level, the annual SysInt business plan process 
is the main arena for communication and control over SysInt services. In this, it 
is assumed that a new service is indeed novel, and that it has a strategic fit with 
the rest of the SysInt portfolio, 

“We have freedom to develop new vehicles, but we need to report them to [our 
EU-affiliated governance body] … So there are several requirements from our 
policy governance side, for instance innovativeness … And when we put it in the 
business plan, it needs to be logical for us to develop such a service.” (A location 
manager)

Thus, in relation to the policy body, it is the task of SysInt itself to develop 
and propose ideas for new services, as well as to conduct the analyses and testing 
that justifies the adding of a new service to the portfolio. While such a feedback 
to the service process does create resource boundaries, as discussed by a loca-
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tion manager, “Everything we do has to be supported. [For example], you have to 
help the ventures get through. If you don’t have the time and the manpower to sup-
port, then it falls through … that is why we need to pick a focus in what services to 
have.”, it is for SysInt management (and not the governance body) to decide how 
attention is divided between the service within their portfolio. 

On the other hand, the governance body also measures the impact of SysInt, 
and allocates budget to SysInt in any particular year depending on their impact 
from previous years. As such, the predominant type of control applied to SysInt 
by the governance level is also output control (Cardinal et al., 2004). 

Discussion 

The aim of this study was to identify how intermediaries develop and adjust their 
transition-supportive roles, and what kind of organizational conditions enable 
an intermediary to be dynamic in its support to a transitioning domain. In line 
with the call by Klerkx and Leeuwis (2009) for longitudinal studies on system-
ic intermediaries, we have explored these questions in a case study that follows 
the evolution of the service portfolio of a pan-European systemic intermediary 
over a period of seven years. As such, while systemic intermediaries are organi-
zations that facilitate the innovation activities of others, this study explores if and 
how systemic intermediaries themselves innovate with regard to their activities. 
In doing so, we have taken the viewpoint that intermediation is inherently tied 
to transition stakeholders, who are being facilitated by the intermediary. In the 
studied intermediary, this interaction was predominantly accomplished in dis-
tinguishable services targeted to particular transition stakeholders. As such, the 
study includes the agency in transition processes (Geels, 2011) not only in treat-
ing intermediaries as explicit (innovating) organizations, but also in showing 
how specific stakeholder classes around an intermediary are involved as recipi-
ents of, as well as contributors to the transition-supportive roles of intermedia-
tion. In this section, we turn to the key insights and contributions arising from 
the study.

Previous research has observed that intermediary ecologies are dynamic in 
nature. That is, along with the changing conditions in the transitioning domain, 
new intermediaries emerge, while some previously active intermediaries cease to 
operate in that capacity (Hargreaves et al., 2013). In this paper, we have found 
support to the assumption made by Kivimaa et al. (2017) that there is also signifi-
cant dynamism in how a single intermediary supports transition stakeholders. In 
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particular, we found that over time, the researched intermediary developed and 
maintained increasingly more services, and accomplished a growing number of 
transition-supportive roles toward more (in absolute numbers), and more differ-
ent classes of stakeholders.

There were two main motivations for adding new services to the portfolio 
of the researched organization. Some new services were initially developed to 
respond to internal needs, typically toward enhancing the value of other ser-
vices, and were later extended to explicitly target also external stakeholders. In 
more cases, however, the dominant motivation for performing additional transi-
tion-supportive roles was an articulated or observed support need of some exter-
nal stakeholder class. As a location manager explicated: “What we see is that our 
impact to energy transition is limited if we do not continue extending our offers … 
we need to respond to market failures.” New service development projects were 
initiated in the case organization on needs identified among already engaged 
stakeholders, as well as among previously non-engaged stakeholders. 

Furthermore, we found that the nature of the stakeholder needs at the base 
of a new service development impact heavily what kind of transition-supportive 
roles become embedded in a service. For example, in the corporate innovation 
support service (#8), the main request by corporations was for support on radical 
innovation. In further exploring the needs, it became apparent that the specific 
struggles of corporations included the setting up and running of innovation-ori-
ented collaborations with external actors, and the generation and business devel-
opment for radically new product/service ideas. Thus, what initially was thought 
of as a consultancy service was gradually built to include many more transi-
tion-supportive roles of each category. Our take on the question raised recent-
ly by Kivimaa et al. (2017) concerning the origin of transition-supportive roles 
would thus be that there is an explicit strategy in role development where the in-
termediary is tuned to pick up signals for particular support needs, and respond 
to these signals by experimentatively developing new service configurations that 
embed an appropriate set of transition-oriented roles. As such, the intermediary 
can in a bottom up manner sculpt its own path to creating higher value to the 
stakeholders of a socio-technical transition, and empower them toward further-
ing the transition. 

This approach for intermediary role development appears to contrast to at 
least two other approaches mentioned previously in innovation policy studies: 
(a) that the needs of the transitioning domain are monitored by policy makers 
toward active policy interventions in steering intermediaries in a top-down 
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manner (Kivimaa et al., 2017); and (b) that individual support schemes are in-
formed by a wide-scale visioning (e.g., roadmapping) effort performed at the 
cross-section of different stakeholder classes (Kemp, Loorbach, and Rotmans, 
2007). It was beyond the scope of this study to investigate which of the three ap-
proaches to mandate and govern intermediaries ultimately delivers highest so-
cio-technical impact. However, we believe this question to be of significant im-
portance for future research.

We have also found that all of the services of the case organization embod-
ied more than one transition-supportive role, accomplished via particular design 
features of intermediation services. Furthermore, while each service was different 
in terms of the exact roles embedded in it, the roles in each service can be divid-
ed in a set of roles directly associated with the central aim of each service (pri-
mary roles), and another set of roles that are accomplished to enable this central 
aim (secondary roles). As an example, consider the innovation project support 
service. The dominant aim there was to accelerate the commercialization of new 
technologies (A3). However, in actually accomplishing that aim, the intermedi-
ary performed a set of additional support activities, such as strategy development 
(A2), network creation (N1), project design and evaluation (O2), technology as-
sessment (L2) and funding (N4). Thus, each service accomplished a calibrated 
set of complementary roles, and depending on the nature of the service, these 
combinations varied greatly. As such, it appears that within the framework for 
transition-supportive roles put forward by Kivimaa (2014), it is possible to create 
and exploit significant complementarities between individual roles. But rather 
than being generic, the complementarities appear to be context-driven, requir-
ing dedicated discovery of the optimal combination that facilitates a stakeholder 
class best. The question for intermediaries as well as intermediation researchers 
then becomes: how to design a particular support service to take best use of the 
potential synergies found between different roles and stakeholders.

In opening this question to future inquiries, a key choice appears to be 
whether the intermediary provides support to a stakeholder class within a par-
ticular service directly or indirectly. For example, an intermediary can invest in 
a promising technology application itself (e.g., service #6 of SysInt), accomplish-
ing thus role N4 (finding potential funding) by performing L4 (investing in new 
businesses). Alternatively, it can also serve as a broker (N2 being here synony-
mous with N4) between an initiative and external investors (e.g., service #5 of 
SysInt) and accomplish L4 without committing its own funds. Both of these ap-
proaches could ultimately accelerate the real aim of the services, which was the 
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commercialization of new technologies (A3). However, the nature of the support 
performed by the intermediary was different, along with the roles that enabled 
either approach. Specifically, from the point of view of accomplishing a primary 
role (here A3), providing direct support means the accomplishing of the role in 
the one-on-one interface of the intermediary and an external stakeholder. Mean-
while, indirect support is provided by creating conditions where several exter-
nal stakeholders interact and the primary transition role is accomplished in the 
course of that interaction. Furthermore, if the choice within a particular service 
is rather to support indirectly, embedding N-category roles within that service 
or developing complementary services that explicitly focus on N-category roles 
(e.g., services #14 and #15) appear to be of key importance. Correspondingly, in 
the example of our case intermediary, a strong emphasis has been put on main-
taining contacts with the network of (previously) engaged stakeholders in its op-
erations also outside particular services. In that respect, the inter-organizational 
network has been considered a generic resource that the intermediary can (re)use 
in strengthening their N-category roles across different services. 

Another consideration tied to role development relates to the motivation of 
transition stakeholders to engage with a systemic intermediary. While this was 
also not in the immediate scope of this study, informants nevertheless pointed 
to a key dilemma in intermediation we believe to be important for future work 
in this area. Namely, by emphasizing support roles that revolve around fund-
ing, some external stakeholders may consider the intermediary as just a(nother) 
source of subsidies that can be ‘milked’. If, however, the intermediary provides 
significant content-related support as a precursor to funding, it is likely that (a) 
opportunistically-oriented applicants with less promising projects self-select not 
to engage with the intermediary, and (b) those projects that are more likely to 
deliver socio-technical impact are identified as such during content-support ac-
tivities, leading to better informed decisions when it comes to funding support. 
This line of reasoning warrants future research, with the ultimate aim of deter-
mining whether (public) policy-support should be targeted more toward creat-
ing and supporting intermediaries that engage heavily in content-related sup-
port, performing a wide range of roles, and thus also spend more resources on 
maintaining their service base; or should rather focus on subsidy-oriented inter-
mediaries that themselves consume less resources, but also perform fewer tran-
sition-supportive roles. Research might further consider which transition condi-
tions (stages) assume either format. 
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Finally, having identified responsive and experimentative new service develop-
ment as the main mechanism by which the intermediary developed new transi-
tion-supportive roles, we additionally explored the enabling conditions to such 
dynamism. In this respect, we focused on two levels of enabling conditions sup-
porting intermediary role development: organizational and governance. On both 
of these levels, the points of control over the new service development process 
were set to resources (input control) and to the success of the resultant service 
(output control), but not to the process of new service development itself (be-
havior control) (Cardinal et al., 2004). Within this design logic, the crux of new 
service development lay with the service development team, who could first vali-
date if a support need is stark enough to warrant intermediary support, and then 
discover the best set of features (and embedded transition-supportive roles) by 
means of experimentation with the new service in the interface of the interme-
diary and the targeted stakeholders. This insight appears to have at least two im-
plications. First, toward policy-makers, in terms of enabling role development by 
the approach identified in our case organization, we go further than just claim-
ing the importance of legislative stability for successful intermediation (Seyfang 
et al., 2014). Namely, policy-driven governance would explicitly stay away from 
assuming and mandating certain transition-roles upon an intermediary, and in-
stead leave the design of support activities to the intermediary itself. Second, in 
order for that policy approach to actually work, there appears to be considerable 
merit in maintaining an organizational culture that empowers front-line em-
ployees to notice and take action upon the needs of external stakeholders. This 
balance between the discretion being created top-down and the individual ini-
tiative emerging bottom-up appears to be the engine driving the development 
of effective transition-supportive roles. In that sense, intermediaries indeed not 
only facilitate the innovation activities of others, but can and should be innova-
tive themselves as well.

Acknowledgements

The research has been done in collaboration with Eindhoven University 
of Technology in The Netherlands; Aalto University in Finland; and KIC 
InnoEnergy SE, funded through Erasmus Mundus Joint Doctoral Programme 
SELECT+ and KIC InnoEnergy SE, the support of which are gratefully 
acknowledged. We express particular gratitude to Freek Meulman for his 
assistance in data collection.



DESIGNING ORGANIZATIONS FOR INNOVATION IN TRANSITIONING DOMAINS182

References

Audet, R., Guyonnaud, M.-F. (2013). Transition in practice and action in re-
search. A French case study in piloting eco-innovations. Innovation: The Europe-
an Journal of Social Science Research, 26(4), 398–415.

Backhaus, J. (2010). Intermediaries as Innovating Actors in the Transition 
to a Sustainable Energy System. Central European Journal of Public Policy, 4(1), 
86–108.

Bartunek, J.M., Louis, M.R. (1996). Insider/Outsider Team Research. 
London: Sage Publications.

Cardinal, L.B., Sitkin, S.B., Long, C.P. (2004). Balancing and Rebalancing 
in the Creation and Evolution of Organizational Control. Organization Science, 
15(4), 411–431. 

Coenen, L., Benneworth, P., Truffer, B. (2012). Toward a spatial perspective 
on sustainability transitions. Research Policy, 41(6), 968–979. 

Eisenhardt, K. M. (1989). Building theories from case study research. Acade-
my of Management Review, 14(4), 532–550. 

Elzen, B., Van Mierlo, B., Leeuwis, C. (2012). Anchoring of innovations: As-
sessing Dutch efforts to harvest energy from glasshouses. Environmental Innova-
tion and Societal Transitions, 5, 1–18.

Farla, J., Markard, J., Raven, R.P.J.M., Coenen, L. (2012). Sustainability tran-
sitions in the making: A closer look at actors, strategies and resources. Technolog-
ical Forecasting and Social Change, 79(6), 991–998. 

Fischer, L.-B., Newig, J. (2016). Importance of actors and agency in sustain-
ability transitions: A systematic exploration of the literature. Sustainability, 8(5), 
476. 

Fontes, M., Sousa, C., Ferreira, J. (2016). The spatial dynamics of niche tra-
jectory: The case of wave energy. Environmental Innovation and Societal Transi-
tions, 19, 66–84. 

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(6–7), 897–920.

Geels, F.W. (2011). The multi-level perspective on sustainability transitions: 
Responses to seven criticisms. Environmental Innovation and Societal Transi-
tions, 1(1), 24–40. 



183INTERMEDIARY ROLE DYNAMICS IN SYSTEM-LEVEL TRANSITIONS APPENDIX 3

Geels, F.W., Deuten, J.J. (2006). Local and global dynamics in technological 
development: a socio-cognitive perspective on knowledge flows and lessons from 
reinforced concrete. Science and Public Policy, 33(4), 265–275. 

Geels, F.W., Raven, R.P.J.M. (2006). Non-linearity and expectations in 
niche-development trajectories: Ups and downs in Dutch biogas development 
(1973–2003). Technology Analysis & Strategic Management, 18(3–4), 375–392. 

Hamann, R., April, K. (2013). On the role and capabilities of collaborative 
intermediary organisations in urban sustainability transitions. Journal of Cleaner 
Production, 50, 12–21.

Hargreaves, T., Hielscher, S., Seyfang, G., Smith, A. (2013). Grassroots inno-
vations in community energy: The role of intermediaries in niche development. 
Global Environmental Change, 23(5), 868–880.

Hermans, F., Van Apeldoorn, D., Stuiver, M., Kok, K. (2013). Niches and 
networks: Explaining network evolution through niche formation processes. Re-
search Policy, 42(3), 613-623.

Hodson, M., Marvin, S. (2010). Can cities shape socio-technical transitions 
and how would we know if they were? Research Policy, 39(4), 477–485. 

Hodson, M., Marvin, S., Bulkeley, H. (2013). The intermediary organisation 
of low carbon cities: A comparative analysis of transitions in greater London and 
greater Manchester. Urban Studies, 50(7), 1403–1422. 

Kampelmann, S., Van Hollebeke, S., & Vandergert, P. (2016). Stuck in the 
middle with you: The role of bridging organisations in urban regeneration. Eco-
logical Economics, 129, 82–93.

Kemp, R., Loorbach, D., Rotmans, J. (2007). Transition management as a 
model for managing processes of co-evolution toward sustainable development. 
International Journal of Sustainable Development & World Ecology, 14(1), 78–91. 

Kemp, R., Schot, J., Hoogma, R. (1998). Regime shifts to sustainability 
through processes of niche formation: The approach of strategic niche manage-
ment. Technology Analysis & Strategic Management, 10(2), 175–198. 

Kivimaa, P. (2014). Government-affiliated intermediary organisations as 
actors in system-level transitions. Research Policy, 43(8), 1370–1380. 

Kivimaa, P., Boon, W., Hyysalo, S., Klerkx, L. (2017). Toward a typology of 
intermediaries in transitions: a systematic review. SPRU Working Paper Series 
(SWPS), 2017-17: 1-27.



DESIGNING ORGANIZATIONS FOR INNOVATION IN TRANSITIONING DOMAINS184

Klerkx, L., Aarts, N. (2013). The interaction of multiple champions in or-
chestrating innovation networks: Conflicts and complementarities. Technova-
tion, 33(6), 193–210. Klerkx, L., Leeuwis, C. (2009). Establishment and embed-
ding of innovation brokers at different innovation system levels: Insights from 
the Dutch agricultural sector. Technological Forecasting and Social Change, 76(6), 
849–860. 

Küçüksayraç, E., Keskin, D., Brezet, H. (2015). Intermediaries and innova-
tion support in the design for sustainability field: cases from the Netherlands, 
Turkey and the United Kingdom. Journal of Cleaner Production, 101, 38–48. 

Markard, J., Raven, R.P.J.M., Truffer, B. (2012). Sustainability transitions: an 
emerging field of research and its prospects. Research Policy, 41(6), 955–967.

Mattes, J., Huber, A., Koehrsen, J. (2015). Energy transitions in small-scale 
regions–What we can learn from a regional innovation systems perspective. 
Energy Policy, 78, 255–264. 

Moss, T. (2009). Intermediaries and the Governance of Sociotechnical Net-
works in Transition. Environment and Planning, 41(6), 1480–1495. 

Nolden, C., Sorrell, S., Polzin, F. (2016). Catalysing the energy service 
market: The role of intermediaries. Energy Policy, 98, 420–430.

Polzin, F., von Flotow, P., Klerkx, L. (2016). Addressing barriers to eco-in-
novation: Exploring the finance mobilisation functions of institutional innova-
tion intermediaries. Technological Forecasting and Social Change, 103, 34–46. 

Raven, R.P.J.M. (2005). Strategic niche management for biomass (PhD 
Thesis). Eindhoven University of Technology, Eindhoven.

Raven, R.P.J.M., Kern, F., Verhees, B., Smith, A. (2016). Niche construction 
and empowerment through socio-political work. A meta-analysis of six low-car-
bon technology cases. Environmental Innovation and Societal Transitions. 

Rohracher, H. (2009). Intermediaries and the governance of choice: The case 
of green electricity labelling. Environment and Planning, 41(8), 2014–2028. 

Seyfang, G., Hielscher, S., Hargreaves, T., Martiskainen, M., Smith, A. 
(2014). A grassroots sustainable energy niche? Reflections on community energy 
in the UK. Environmental Innovation and Societal Transitions, 13, 21–44.

Smith, A., Raven, R.P.J.M. (2012). What is protective space? Reconsidering 
niches in transitions to sustainability. Research Policy, 41(6), 1025–1036. 

Stewart, J., Hyysalo, S. (2008). Intermediaries, users and social learning in 
technological innovation. International Journal of Innovation Management, 
12(03), 295–325. 



185INTERMEDIARY ROLE DYNAMICS IN SYSTEM-LEVEL TRANSITIONS APPENDIX 3

Van Lente, H., Hekkert, M., Smits, R., Van Waveren, B. (2003). Roles of sys-
temic intermediaries in transition processes. International Journal of Innovation 
Management, 07(03), 247–279. 

Van den Bergh, J.C.J.M., Truffer, B., Kallis, G. (2011). Environmental inno-
vation and societal transitions: Introduction and overview. Environmental Inno-
vation and Societal Transitions, 1(1), 1–23.

Yin, R. K. (2009). Case Study Research: Design and Methods. SAGE.





MAPPING, DESIGNING AND ANALYZING
INNOVATION ECOSYSTEMS

PPENDIX 4

Abstract

This study contributes to innovation ecosystem research and managerial practice 
by developing design theory for mapping, designing and analyzing (i.e., model-
ing) innovation ecosystems. In doing so, we synthesize the knowledge base on 
ecosystem research to relevant design constructs and their relationships. Subse-
quently, we propose an instantiation to the design theory in the form of a graphi-
cal decision support tool, and provide guidelines for its application. The tool and 
the guidelines are tested in modeling a total of 241 existing or potential ecosys-
tem constellations over seven development iterations, which drive mutability of 
the design theory. To evaluate the power of the design theory within its intended 
purpose and scope of encompassing a method for ecosystem modeling, we artic-
ulate four generic application contexts for ecosystem modeling, and demonstrate 
each with a case study of how the design theory has been applied. Finally, we dis-
cuss the value of the design theory as a boundary object to bridging academic 
research and managerial practice.

Keywords: 
innovation ecosystem, design theory, ecosystem modeling, ecosystem strategy, 
design science, tool.
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Introduction

In a world of increasingly specialized organizations, a single firm typically does 
not possess the resources to develop and commercialize a complex value propo-
sition from start to finish (Appleyard and Chesbrough, 2017; Kapoor and Furr, 
2015). Therefore, firms need to work together with other actors in their sur-
rounding innovation ecosystem to build an ecosystem-wide value proposition 
(Adner, 2012), which materializes when the individual contributions of different 
actors are successfully combined (Adner and Silverman, 2013; Staudenmayer et 
al., 2005). On the one hand, the interdependency in ecosystem relationships con-
fines firms; for instance, by delaying the launch of a new product/service until 
support from critical ecosystem actors becomes available (Dattée et al., 2017; 
Overholm, 2015). On the other hand, firms can leverage ecosystem relationships 
for higher value creation, by exploiting the synergies and network effects arising 
from the complementarities across actors (Adner and Feiler, 2017; Clarysse et al., 
2014). Furthermore, recently a class of firms emerged that rely in value creation 
and capture almost entirely on leveraging network effects from connecting exter-
nal parties (Parker et al., 2017). What is common in all of these instances is that 
devising an informed innovation strategy assumes that managers are empowered 
to analyze the limitations and the opportunities arising from their innovation 
ecosystem.

However, while it is argued that decision making in the innovation ecosys-
tem context requires many parallel considerations from managers, there is no 
comprehensive approach for representing and analyzing innovation ecosystems, 
despite some early work in the direction (Adner, 2012, 2016; Hellström et al., 
2015). To address this knowledge gap, we operationalize the ecosystem model 
concept as introduced in innovation studies (Adner, 2012, 2016; Nambisan and 
Sawhney, 2011) in developing a (nascent) design theory (Gregor and Hevner, 
2013), for mapping, designing and analyzing innovation ecosystems. More spe-
cifically, we follow the design theory anatomy of Gregor and Jones (2007) and 
synthesize the scholarly knowledge base on innovation research to distil relevant 
innovation ecosystem (henceforth ‘ecosystem’) design constructs and their rela-
tionships. Subsequently, we propose an instantiation to the design theory in the 
form of a graphical decision support tool that we coin the ‘Ecosystem Pie Model’ 
(EPM); and develop guidelines for its application. The EPM and its methodolog-
ical guidelines are thereafter tested in empirical mapping, designing and/or ana-
lyzing a total of 241 existing or potential ecosystem constellations, divided over 
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seven development iterations in which the design theory and the tool were re-
fined. 

To evaluate the power of the design theory within its intended purpose and 
scope of encompassing a method for ecosystem modeling, we articulate four 
generic application contexts for ecosystem modeling. We distinguish between 
modeling that is either retrospective (i.e., mapping) or prospective (i.e., design-
ing); and modeling that is done from the viewpoint of either an insider or an out-
sider to the ecosystem. As such, four major audiences emerge that can draw value 
from modeling ecosystems: managers, innovators, scholars/students and poli-
cy-makers. How applying the design theory creates value across different model-
ing contexts and audiences is demonstrated in four case studies originating from 
the testing period of the design theory. 

As such, this paper contributes to the literature on ecosystems by develop-
ing and operationalizing a design theory on modeling ecosystems, notably within 
the structuralist perspective on ecosystems (Adner, 2016). The research draws 
from the recently reignited argument that a professional body of management 
knowledge can arise only if creating and evaluating new instantiations becomes 
a core activity in management scholarship, as well as among managers them-
selves (Romme, 2016; Eppler and Platts, 2009). Being a boundary object between 
research and practice (Carlile, 2004), the design theory developed in this study 
serves as such an instantiation. On the one hand, it is grounded in both domains. 
On the other hand, the application of the design theory also has implications to 
both, enabling: (1) practitioner decision making in existing and prospective eco-
systems, and (2) scholarly use in representing and analyzing ecosystems as ob-
jects of study, and in articulating needs for further research.

In need of a design theory for ecosystem modeling

For an innovating firm, the notion of interdependence in the organizational net-
work raises the question of control over one’s faith (Dattée et al., 2017). Namely, 
to what extent can a firm influence other relevant actors to behave favourably 
to its goals? In this context, Adner (2012, 2016) and Williamson and De Meyer 
(2012) suggested firms to develop an ecosystem strategy, which would guide the 
decisions these firms make with regard to influencing their own (ecosystem-ori-
ented) actions, or any attempts to influence external parties in the ecosystem. 
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Academic research has revealed that the relevant issues to consider at strategizing 
in this area are manifold. Developing a well-informed ecosystem strategy should 
take into consideration matters such as the structure by which value is created 
in the ecosystem (Adner and Kapoor, 2010); the roles of external actors within 
the value structure (Adner, 2016); the (potential) network effects arising from the 
ecosystem composition (Williamson and De Meyer, 2012); the alignment of each 
actor to the value proposition of the ecosystem (Walrave et al., 2017); the inter-
faces of collaboration between parties (Davis, 2016); the influence of the prop-
erties of involved actors on the relative bargaining power and on the likelihood 
of the actors to contribute in a desirable way (Adner, 2006; Autio and Thomas, 
2014); the risk and value trade-off of having more (or less) interdependent actors 
involved in the innovation process (Adner and Feiler, 2017); as well as the po-
tentially asymmetric interdependence of the actors, and the implications of such 
interdependence on the behavior of the actors toward other actors (Adner, 2016). 
The underlying assumption for managerial decision making on ecosystem strat-
egy is thus a thorough understanding of what their specific ecosystem is like and 
what the possible implications of any managerial interventions to it could be. 

Unfortunately, it remains rare for theories and research results in manage-
ment and innovation studies to be used as cognitive tools by practitioners with-
out the need for great modifications (Radaelli et al., 2014). In this respect, ecosys-
tem research is no different. While many scholars have formulated managerial 
considerations with respect to decision making in the ecosystem context, there is 
no comprehensive tool that empowers managers to model their ecosystem and to 
analyze these considerations in a structured way.

Meanwhile, scholars too appear to struggle with operationalizing the eco-
system concept in a structured manner, there being nearly as many theoretical 
frameworks as there are papers on ecosystems (e.g., Adner, 2012, 2016, Adner 
and Kapoor, 2010, 2016; Davis, 2016; Nambisan and Sawhney, 2011; Thomas 
et al., 2015). By defining the innovation ecosystem concept and articulating its 
structural components, Adner (2016) recently made a major step toward con-
ceptualizing ecosystems (i.e., what ecosystems are). However, it remains unclear 
how to represent ecosystems for analytical purposes, considering the many inter- 
and intra-organizational characteristics that ecosystem scholars assume for the 
concept.

Thus, in order to empower both managers and scholars studying ecosys-
tems, this study sets out to develop a design theory for modeling innovation eco-
systems. Building on the tradition of design science in management information 
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systems, and specifically the seminal works of Gregor (2006) and Gregor and 
Jones (2007), we define design theory for organization and innovation studies 
as an integration of normative and descriptive theories into design paths intended 
to produce more effective organizational systems. As such, design theory distin-
guishes from the other three types of theory commonly observed in science: (1) 
theories for analyzing, (2) theories for explaining, and (3) theories for predicting 
(Gregor, 2006). The importance of introducing design theory as the fourth type 
of theory, concentrating on how to achieve a desired outcome (Simon, 1996), lies 
in its power to bridge scholarly work to practical application, which is a critical 
step in driving real world change (Van Aken, 2004). 

In developing the design theory for modeling innovation ecosystems, we 
draw from the meta-theoretical work of Gregor and Jones (2007), who developed 
the ‘anatomy of design theory’ as represented in Table 6.1 by eight connected 
components. The composition of the design theory is elaborated, in the next sec-
tions, per component.

Design theory for ecosystem modeling

Ecosystem-level constructs

Ecosystem’s value proposition 
Within the structuralist approach (Adner, 2016), an ecosystem is characterized 
by a system-level goal in the form of a coherent customer-oriented solution (Ap-
pleyard and Chesbrough, 2017; Clarysse et al., 2014). This solution is termed the 
ecosystem’s value proposition (EVP) (Slater, 1997). It represents a common offer-
ing corresponding to an (assumed) need and/or a desire of the end user (Keeney, 
1999; Lepak et al., 2007). The common offering as the central boundary element 
of innovation ecosystems (Walrave et al., 2017), distinguishes the ecosystem in 
the structuralist approach from what Adner (2016) refers to as ‘ecosystems as 
affiliations’, which include approaches such as knowledge ecosystems (Van der 
Borgh et al., 2012), platform ecosystems (Gawer and Cusumano, 2002) or region-
al/national innovation systems (Mowery and Oxley, 1995).

User segment
Corresponding to the EVP, user segment(s) specify the target market for the value 
created in the ecosystem. A value proposition is more effective when targeted to 
a sub-section of the market, sometimes referred to as a segment (Smith, 1956; 
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Table 6.1. The anatomy of the design theory for modeling ecosystems 
(adapted from Gregor and Jones, 2007)

Component Description
Purpose and scope Articulating what the design theory is for. In the current case, the 

design theory encompasses a method for mapping, designing and 
analyzing innovation ecosystems (i.e., modeling ecosystems) within 
the structuralist approach to ecosystems (Adner, 2016).

Constructs Representation of the entities of interest in the theory. For ecosys-
tem modeling, these include the elements and properties that add 
value to understanding how a real-world (or a hypothetical) ecosys-
tem functions in terms of value creation, delivery and capture. As the 
operating logic of any innovation ecosystem is dependent on both 
the properties of individual involved actors, and properties of the 
ecosystem network (Dattée et al., 2017), in the following sections, 
the constructs are also divided accordingly.

Relationships of 
constructs

Representation of the links between the constructs as embedded 
in the method. Here, how to structure the constructs to enable ad-
equate representation of the ecosystem so that it is both internally 
consistent, as well as exhaustive in representing the main logic of 
value creation, delivery and capture in the ecosystem (March and 
Smith, 1995).

Testable propositions Articulation of the truth statements about the design theory. This 
component is beyond the scope of the current study. 

Justificatory 
knowledge

The underlying knowledge for grounding of the theory. We first 
ground the ecosystem modeling design theory in the scholarly 
knowledge base of innovation ecosystem research. Thereafter, the 
justification of the theory is led by applying the modeling approach 
in 241 modeling cases and adjusting it according to the feedback 
received from these applications.

Instantiation The physical (graphical) implementation of the theory. We instanti-
ate the design theory as the graphical ‘Ecosystem Pie Model’ (EPM) 
artifact that serves as the decision support tool by which to model 
ecosystems.

Guidelines for appli-
cation

Articulation of the principles and process for applying the design 
theory and its instantiation. We develop methodological guidelines 
for implementing the EPM in practical modeling.

Theory mutability The extent to which the design theory changes when exposed to 
different contexts (Simon, 1996). Here, we represent mutability as 
feedback-driven changes to the design theory and its accompanying 
tool over eleven different ecosystem modeling events.
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Winter, 1984). The need for clear and defined user segments extends from firm 
to the ecosystem level (Williamson and De Meyer, 2012). As competition in 
the market place is increasingly taking place between whole ecosystems rather 
than individual firms (Johnson and Suskewicz, 2009), the ability to serve specific 
groups of users within the boundaries of the EVP can serve as a competitive ad-
vantage for the ecosystem as a whole (Clarysse et al., 2014). User segment(s) as 
specifying the audience for the EVP, is thus an ecosystem-level construct. At the 
same time, user segments also constitute separate (collectively represented or in-
dividually distinguished) actor(s) in the ecosystem for at least two reasons. First, 
value in ecosystems is often co-created on the interface of supply side actors and 
demand side actors, and in extreme cases, a particular entity can take turns in 
being on either side or act in both (Parker et al., 2017). Second, users can gener-
ate transactable value, such as usage data, that other ecosystem actors can use in 
providing further value elsewhere in (or outside) the ecosystem. In an ecosystem, 
value transfer can thus be bi-directional, moving both toward and away from the 
user segments (Appleyard and Chesbrough, 2017).

Actors
The organizations, institutions and individuals are the main agents engaging with 
value creation, delivery and capture in any given ecosystem (Adner and Feiler, 
2017; Autio and Thomas, 2014; Gulati et al., 2012). Our design theory therefore 
distinguishes between the different actors in an ecosystem and assumes actors as 
a construct that represents the legally independent, but economically interdepen-
dent entities involved in the ecosystem. Determining the precise boundaries of 
the ecosystem, including its actors, may be challenging (Bertalanffy, 1972) and 
could be driven by practical purposes – i.e., to consider only those actors that 
are relevant to accomplish a certain value creation and delivery in the ecosys-
tem. Furthermore, actors with similar profiles may be pooled together, conceiv-
ing them as fulfilling a similar role with regard to specialization in the ecosystem 
(Adner, 2012; Iansiti and Levien, 2004), for instance the ‘non-core component 
suppliers for cars’.
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Actor-level constructs

Resources
Resources are the basis for firm-specific value creation (Penrose, 1959). As such, 
in order to understand the origin of the value addition of a specific actor in an 
ecosystem, one needs to understand the resources at the disposal of that actor 
(Davis, 2016). This does not imply that the actor necessarily owns the resources 
it uses for generating value. Instead, some of the resources can be found from 
other actors in the ecosystem (Lubik and Garnsey, 2016), for instance by setting 
up a joint venture or making use of common facilities in technology parks. Eco-
system literature also emphasizes the importance of resource complementarities 
for driving value creation at the ecosystem level (Kapoor and Furr, 2015; Koenig, 
2012). In this respect, the total value creation potential of an ecosystem increases 
as the result of a more heterogeneous and complementary ecosystem resource 
base (Iansiti and Levien, 2004; Teece, 1992). 

Activities
Activities is the construct that represents the mechanism by which the actor gen-
erates a specific value addition to the ecosystem. More specifically, the basis for 
creating value as a firm is the activity system of the firm, which encompasses 
how resources are converted into value addition of the actor through a process 
of coordinating within and/or across actor resource interactions (Möller et al., 
2005; Zott and Amit, 2010). Consequently, similar resources can render different 
value additions depending on the composition of the activity system (Hennart, 
1994; Zott and Amit, 2010). Activities is an actor-level construct, but its bound-
ary-spanning nature implies that via this construct, the different activities across 
the ecosystem are related by means of value delivery toward the user segments. 
Based on the sequence of necessary activities to accomplish the EVP, actors in the 
ecosystem are structurally positioned with regard to each other, and with regard 
to the user segments (Adner, 2016). 

Value addition 
As an outcome of their activities, each ecosystem actor contributes some unique 
component, for which they likely possess a comparative advantage in accom-
plishing (Autio and Thomas, 2014; Rothaermel, 2001). We refer to such individ-
ual contribution of each actor as the value addition, which constitutes a module 
within the EVP (Clarysse et al., 2014; Nambisan and Sawhney, 2011). Further-
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more, following the core/periphery approach of Borgatti and Everett (2000), 
some of the value additions can be core (critical) to the composition of the EVP, 
while others may be non-critical and simply value enhancing (Gawer and Cu-
sumano, 2002). From an ecosystem modeling perspective, understanding this 
difference is critical for effectively designing the actor composition of the ecosys-
tem, as well as in assessing associated risks (see below). 

Value capture 
While the ecosystem creates and delivers end user value through network inter-
actions, Teece (1986) emphasized that value capture still occurs at the individu-
al actor level. The construct value capture therefore represents how (the mech-
anism), what kind and how much (the outcomes) of the value created by the 
ecosystem is captured by a particular actor. The opportunity to capture value is a 
key motivation for actor participation in an ecosystem (Lepak et al., 2007; West 
and Wood, 2013). Furthermore, for the actors to be truly committed to the eco-
system, they should perceive their ‘share’ as fair (Iansiti and Levien, 2004; Wil-
liamson and De Meyer, 2012). In addition to direct financial gains, actors may 
capture value by leveraging the ecosystem for growth, reputation, higher effi-
ciency or additional resources (e.g., knowledge) (Lepak et al., 2007; Thomas et 
al., 2015), implying that capturing non-monetary value, that can for instance be 
monetized outside the particular ecosystem, can satisfy an actor enough to struc-
turally contribute to an ecosystem. Meanwhile, as the ecosystem overall gains are 
limited, ecosystem actors compete with each other for their share in the total cap-
tured value (Iansiti and Levien, 2004). 

Dependence 
Ecosystems are networks which may include actors of diverse profiles (Adner 
and Kapoor, 2016). For some of the actors, accomplishing the EVP may be of 
utmost importance; for others, contributing to a particular EVP is just a small 
share of their total activities (Adner, 2016). The extent to which the success of the 
ecosystem influences the overall success of an actor within it is represented by the 
dependence of that actor on the accomplishment of the ecosystem and associated 
EVP. 

Risk 
Related directly to the dependence and value capture and indirectly to all other 
constructs is the notion of actor-specific risk. For the EVP to materialize, it is 
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assumed that the actors achieve a sufficient level of agreement, alignment and 
commitment about their individual contributions (Adner and Silverman, 2013; 
Koenig, 2012; Williamson and De Meyer, 2012). A potential source of risk to 
these conditions is the unwillingness of certain actor(s) to contribute; for exam-
ple, due to inadequate incentives such as a low ratio of value capture to the costs 
borne by an actor (Iansiti and Levien, 2004), or a low dependence, and conse-
quent low effort, of an actor on the success of an ecosystem (Adner, 2016), which 
leaves them free to channel their activities and value addition outside the ecosys-
tem. Furthermore, actor-specific risk can arise from the inability of actor(s) to 
provide the actor-specific value addition, for example due to technological diffi-
culties (Adner, 2006). By the conjunctive probability logic (cf., Adner and Feiler, 
2017), the likelihood of the EVP to materialize is determined by multiplying the 
individual likelihoods of each critical actor to be willing and able to contribute to 
the EVP. Thus, although risk is an actor-level construct, representing the likeli-
hood of the particular actor to fail to contribute their specialized value addition 
to the materialization of the EVP, the unwillingness or the inability of any actor 
to contribute would hinder the prospective performance of the whole ecosystem 
and warrant action from other actors (Adner, 2006; Gulati et al., 2012).

Relationships of constructs

The constructs of the design theory, as detailed above, interact both within and 
between actors (Adner, 2012, 2016; Nambisan and Sawhney, 2011). The intra-ac-
tor relationships between the constructs are presented in Table 6.2.

Relationships of constructs on the inter-actor level include the following. 
First, the value additions of the actors combine to the EVP either by the end user 
segments, such as the charging grid and electric vehicles (complementary prod-
ucts/services); or in the exchange of the actors in the ecosystem, such as when a 
battery is incorporated in the electric vehicle, constituting a value chain where 
some actors are sequenced closer to the end user (downstream) and others fur-
ther from the end user (upstream). As such, the ecosystem can incorporate one 
or several (potentially non-interacting) value chains (Adner and Kapoor, 2010). 
Second, resources such as intellectual property from different actors (Leten et 
al., 2013) can be shared or (re-)combined to enhance the ability of any particu-
lar actor(s) to create value. Third, the activities of an actor are typically bound-
ary-spanning, combining with the activities of other actors. For example, the 
activity of developing a higher capacity battery associates with the efforts of the 
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electric vehicle manufacturer in developing the technical specifications of the 
whole vehicle. Fourth, the value capture of an actor is determined by the value 
capture of the other actors. For instance, considering a target price per cup, the 
pricing strategy for a coffee machine and the pricing strategy of coffee capsules 
(as coming from another producer) are dependent upon each other. Finally, 
while the risk level of actor(s) is influenced by the actor-specific characteristics 
(Table 6.2); it in turn influences the activities of other actors and consequently 
the value additions and value capture levels of each actor, and of the whole eco-
system. For example, if one of the critical component innovators fails to deliver a 
specific level of performance on their component, the other actors have a choice 
of whether to allow the performance of the whole system to suffer, to internalize 
the accomplishing of that component or to invite additional parties to the ecosys-
tem to deliver it. These choices can have vast implications to all involved parties.

 

The tool

In instantiating the design theory on ecosystem modeling in a practitioner-ori-
ented ‘Ecosystem Pie Model’ (EPM) decision support tool, we build on the fre-
quently used metaphor of the stakeholder value ‘pie’ (Tantalo and Priem, 2016), 
which illustrates what share of the total value created by a (particular) firm is as-
signed to each of the stakeholder groups of that firm. Visually, this division of 
value is commonly represented in the form of a rounded figure, which is divided 
in sectors that represent particular actors (Bourne and Walker, 2005; Lüfteneg-
ger, 2014). We embedded the detailed constructs and model relationships into 
such a visual structure and arrived at the graphical EPM artifact as presented in 
Figure 6.1.

Key elements of the EPM artifact are: (1) the ecosystem-level goal of mate-
rializing the EVP which is placed at the centre of the model; (2) the actors in the 
ecosystem who are separated by radial lines around the centre; (3) the sequence 
of the actors, which clockwise represents the dominant direction of value trans-
fer in the ecosystem, starting with upstream contributions and finishing with the 
user segment(s); (4) the intra-actor constructs that represent value creation and 
capture from the viewpoint of each individual actor; and (5) the intra-actor and 
inter-actor links of constructs which are represented by arrows that point in the 
direction of the transfer. In considering design choices for the tool, the inclusion 
of links particularly supported the choice of a circular base for the EPM, allowing 
to conveniently represent one of the key features in contemporary ecosystems— 



199MAPPING, DESIGNING AND ANALYZING INNOVATION ECOSYSTEMS APPENDIX 4

the circularity (bi-directionality) of value transfer.

Guidelines for application

The methodological guidelines for modeling ecosystems with the EPM are not 
incorporated in this paper1. Nevertheless, we make three important notes with 
regard to the practical use of the EPM. First, the EPM elements, corresponding to 
the design theory constructs, can be filled with any form of relevant data, includ-
ing both text and visuals. Additionally, to represent the level of risk, modelers can 
use colour codes (red – high; yellow – medium; green – low); and to represent 
dependence, modelers can use grades L (low), M (medium) and H (high) as rep-
resented by the letter and the position of the respective circle on the downstream 
separation line of each actor (see Figure 6.1).

1  Available online at goo.gl/2nP5rM

Figure 6.1. The Ecosystem ‘Pie’ Model artifact
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Second, in case that an EVP emerges from the combination of complementary 
sub-systems in the ecosystem (Adner, 2016), the EPM may feature colour coding 
of groups of actors contributing to such sub-systems.

Third, ‘Hiding messy reality is exactly what a good representation is sup-
posed to do’ (Baldwin and Woodard, 2009, p. 34); thus, attempting to represent 
all the possible transfers (marked by arrows) in the ecosystem would likely be 
excessive in many instances. As such, we suggest limiting the number of repre-
sented relationships in the EPM to the most relevant and/or these potentially 
least comprehensible without explicit representation. Modelers can, for instance, 
draw from the system dynamics methodology for guidelines on how to identify 
the most important relationships in a system (Sterman, 2000, p. 851).

Mutability of the design theory

Considering the scope and purpose of the design theory in enabling practical 
modeling, the predominant driver of mutability in the design theory should be 
feedback derived from instances of actual implementation (Gregor and Jones, 
2007). That is, over cycles of application cases, the theory should evolve to 
become more refined and accomplish its purpose increasingly better (Simon, 
1996). Following this principle, while the first version of the design theory for 
ecosystem modeling was developed by December 2014, we thereafter subjected 
it to extensive practical testing that drove the mutability of the design theory as 
follows.

First, prior to undertaking applications with managers, we sought feedback 
concerning the extent to which the design theory can be expected to achieve its 
articulated purpose (i.e., alpha testing) (Rescher, 1977). As part of deliberately 
subjecting the design theory to mutations based on feedback from the model-
ing events, we aimed thus to measure the effectiveness of the design theory at 
mapping, designing and analyzing innovation ecosystems. For that, thorough 
outcome assessment per each element of the design theory was conducted for the 
122 cases originating in modeling events two and three (Table 6.3). These results 
were complemented by 22 instances of survey-based feedback from involved par-
ticipants to the elements of the design theory, following the criteria of evaluating 
design theory (March and Smith, 1995). The points of feedback received from 
alpha testing became basis for mutations one and two (see Table 6.3).

The theory was further refined over the course of five additional design it-
erations (i.e., beta testing), and a total of eleven modeling ‘events’, involving 
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276 participants. A summary of these events is provided in Table 6.3 where the 
column ‘Method of evaluation’ categorizes the nature of evaluation in each in-
stance as per the design evaluation guidelines by Hevner et al. (2004). All events 
were facilitated by at least one co-author of this study to guide and observe the 
application of the EPM artifact. The individuals participating as modelers varied 
from university students to scholars to industry and local government repre-
sentatives, with the weight shifting gradually from the former to the latter as the 
design theory matured. In total, the modeling events resulted in 241 ecosystem 
models, each using the EPM as its basis.

Evaluation of the design theory

As a relevant step in developing design theory (Gregor and Hevner, 2013), we 
seek here to evaluate the power of the theory within its intended purpose and 
scope (cf. March and Smith, 1995) of encompassing a method for mapping, de-
signing and analyzing innovation ecosystems. Though the design theory itself 
is inherently prescriptive (how to model ecosystems), featured in its purpose is 
that its application should enable the generation of descriptive knowledge, corre-
sponding to the activity of mapping (and analyzing) the existing or what has been, 
as well as prescriptive knowledge, corresponding to the activity of designing (and 
analyzing) the yet non-existing. One criterion for evaluating the power of the 
design theory thus lies in whether it enables both retrospective and prospective 
instances of ecosystem modeling. 

Furthermore, this research was initiated by a knowledge gap on ecosystem 
modeling that spans both practitioner and scholarly domains. We thus set out to 
enable ecosystem modeling for two kinds of intended purposes: ecosystem anal-
ysis for managerial decision making, and the representing and analyzing of eco-
systems as objects of study. Another dimension of evaluating the power of the 
theory thus lies in the enabling of different viewpoints: the former corresponding 
to the modeler as an insider (i.e., a stakeholder), and the latter to the modeler as 
an outsider to the ecosystem. 

From the eleven modeling events, we present here four demonstrative case 
studies, delineating the different applications of the design theory, spanning both 
the retrospective-prospective and the insider-outsider dimensions. 
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Case 1: solution spotting for radically new technology

Case one originates from modeling event five (Table 6.3), and concerns the use 
of the EPM as a central element in a business development workshop for tech-
nology commercialization. In particular, a development team at a university in 
the Netherlands invented a novel liquid form power storage concept for (renew-
able) electricity. However, the commercialization of this technology would likely 
entail a radical shift in the activities performed by several actors in the ecosystem, 
which might hamper its adoption (Adner, 2016). Correspondingly, the purpose 
of ecosystem modeling exercise was to consider the strategic implications of sev-
eral alternative applications of the novel technology, and to make a well-ground-
ed decision as to the commercialization strategy. In particular, the process of eco-
system modeling featured the ‘playing out’ of four ecosystem alternatives for the 
placement of the technology: three within mobility (public transport, trucks and 
boats) and one within power storage for building use. 

Modeling each of the ecosystems using the EPM allowed the development 
team to address the following ecosystem strategy issues: (1) What kind of chang-
es in the activities of external actors would adopting the technology assume? (2) 
Based on the previous, which alternative is most likely to be accomplished? (3) 
How to alleviate the risks associated both with the adoption chain actors and the 
complementary service providers? (4) Which modules of an ecosystem should be 
internalized and which could be left to others to develop and maintain? (5) What 
would be a suitable mechanism for the technology development team to capture 
value (e.g., licensing, becoming an OEM) so as to encourage external parties to 
adopt the technology and accomplish the respective EVP? (6) What are the im-
plications of that choice to the resource requirements of the development team? 
And ultimately: (7) which of the alternative ecosystems will the development 
team pursue in real life. 

As result of the modeling exercise, the team decided to concentrate on build-
ing an ecosystem for the novel technology in public transport. The choice was 
particularly driven by the modeling of the characteristics of the other relevant 
actors in the ecosystem, and the way some of the characteristics of some actors 
reinforce the ecosystem as an opportunity for the others (as shown on Figure 
6.2). Namely, while in the case of trucks, boats and remote areas, it is difficult 
to achieve such scale in the ecosystem that triggers motivation of other major 
ecosystem players, in the instance of public transport, that motivation can be in-
creased by policies of municipalities who already are adopting increasingly strict 
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Figure 6.2. Ecosystem model for power-to-liquid fuel in public transportation

requirements for greenhouse gas emissions in tendering for public transport ser-
vices. The tender requirement would assert influence first on the public trans-
port operator, who in turn needs to tender for less polluting buses among the 
bus manufacturers, who in turn would be seeking for technological solutions to 
accomplish the requirements. Additionally, while public transport consumes a 
lot of fuel (providing scale for a chemical company to produce that fuel), it re-
quires far less tanking stations than most other mobility alternatives, which in 
turn means significantly less friction in arranging the fuel supply chain for the 
new fuel. While these traits of the public transport ecosystem alternative did not 
lead the team to consider the risk level of the involved actors as low, the total risk 
level of that ecosystem was still perceived considerably lower than for the other 
modelled alternatives.
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Case 2: alleviating shortcomings in a nascent service ecosystem

The second case originates from the pilot period of a nascent ecosystem in the 
field of demand side management in residential heating (modeling event seven 
in Table 5.3). Namely, in collaboration with a manufacturer of automation and 
communication equipment, a software company in Finland developed a soft-
ware-hardware package (henceforth: ‘solution’) that landlords can implement 
in their properties for automatic heating control, based simultaneously on the 
conditions in the building (the demand) and the prices on the energy market (the 
supply). The solution provides stable and healthy indoor conditions, while deliv-
ering energy savings to the landlord, as well as grid balancing capacity to energy 
suppliers. Because accomplishing the full potential of the demand response func-
tionality of the solution assumes swift removal of any faults in buildings, as a nec-
essary complementary functionality, the solution also performs fault detection in 
building elements and sub-systems. 

The solution was adopted by a major housing corporation and implement-
ed over a two-year pilot period. Ecosystem modeling was used here as a reflec-
tion upon that period to summarize any structural shortcomings in the ecosys-
tem composition, and then to consider strategies for alleviating any issues. One 
identified shortcoming concerns the use of data from the solution to improve 
actual maintenance. The modeling exercise indicated three likely reasons: (1) 
the maintenance organization lacks the competencies to analyze the rich data; 
(2) the maintenance organization is not incentivized toward energy efficiency by 
their contract structure; and (3) while the solution data would allow for proactive 
maintenance, the value capture logic of maintenance organizations leads them to 
reactive maintenance only. Second, members of the building management orga-
nization who govern maintenance operations found it difficult to work with the 
solution, underperforming on their task to coordinate maintenance in an accu-
rate and timely manner. Third, responsibilities between the Actors were some-
what ill-determined. For instance, there have been unnecessary site visits where 
representatives of the software company or the maintenance organization were 
present for failures in each other’s domain.

While the pilot was still rather successful, these shortcomings collectively 
prevented it from reaching full potential, particularly with regard to delivering 
the total cost savings. The modeling process here entailed first mapping the eco-
system as it was structured during the pilot (Figure 6.3), analyzing the shortcom-
ings of the existing system and then proceeding with identifying alternatives for 
how the ecosystem should be restructured. In particular, three alternatives to re-
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structuring were identified. 
Figure 6.4 presents one of these three alternatives where the intervention 

would entail the introduction of an additional actor to the ecosystem to take 
over these tasks of the building management organization and the maintenance 
company that concern interacting with the solution. Referring to this actor as 
the ‘Technical maintenance organization’, it would include personnel and tools 
specifically tuned for proactive (as opposed to reactive) building maintenance 
and timely repairs based on full utilization of the data generated by the solution. 
Correspondingly, the organization would be compensated based on the achieved 
performance of the buildings. As such, the responsibilities concerning the solu-
tion would be shifted to the new actor, reducing the dependence of the ecosystem 
on the previous underperformers.

Similar to case one, here too, ecosystem modeling allowed strategic foresight 

Figure 6.3. Ecosystem for district heating demand response
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by playing out several possible future ecosystem compositions. However, the al-
ternatives for redesigning the ecosystem were considered by the modelers to be 
much narrower. Instead of considering completely different application areas, 
the EVP and the majority of the ecosystem structure were assumed to remain 
constant, and modeling focused on specific details in actor properties and in the 
interaction pattern of actors. 

Case 3: developing a new innovation governance process

In the third case (modeling event eight in Table 6.3), the design theory had a sig-
nificant role in redesigning the process by which a European innovation interme-
diary performs governance of innovation activities in their industry. One of the 
key activities of this intermediary is to fund the development and commercializa-
tion of innovation in ecosystem-based projects. However, their current process is 
subject to at least three kinds of issues. 

First, allowing applicants to pre-agree on consortia often leaves them ‘unbal-
anced’, including organizations that duplicate each other’s efforts, contribute un-
evenly, or lack the actual motivation and/or ability to perform the role assumed 
for them in the project. Second, the organization develops open innovation calls, 
to which technology firms typically respond. This drives projects that are tech-
nology-driven. The intermediary considers this situation as problematic, as too 
little attention is placed on business, sociological, governmental and other ‘softer’ 
dimensions. Furthermore, with the projects usually built around a particular 
technological invention, consortia are often blind to potential complementarities 
with other (in-development) technologies. Or to rephrase, while in an innovation 
project, the innovative technology is assumed to have a central enabling position 
in a niche market ecosystem, it might be ultimately more valuable if integrated as 
a sub-system into a bigger and more valuable (eco)system. Third, the control of 
the intermediary is limited with regard to the type of proposals that are submit-
ted, making it difficult for them to oversee innovation in the industry and accom-
plish the potential synergies between different innovation initiatives.

In response to these issues, the intermediary aimed to develop and imple-
ment an alternative process for innovation project governance. The design prin-
ciples used in developing such a process originated in the guidelines for ecosys-
tem modeling. The resulting process features four stages. First, the intermediary 
uses the vision articulated in its technology roadmaps and complements it with 
expert knowledge to identify and prioritize particular complex problems (bot-
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tlenecks) that burden development in a subdomain of the industry. The identi-
fied problems are thereafter characterized in a multifaceted way to serve as basis 
for a preliminary innovation call. In the preliminary call, the intermediary invites 
a diverse range of organizations to submit information on their association to 
(some of the) facets of the problem. The application form is designed to follow 
the actor-based elements in the design theory, in particular asking for (1) what 
activities does the organization already conduct that could contribute to alleviat-
ing the problem; (2) what resources (in particular human and intellectual capital) 
does the organization draw from in conducting these activities; (3) the potential 
and drive of collaboration with other organizations; (4) the potential and drive 
toward commercial solutions (as opposed to scientific); (5) a future vision on the 
modes of solving the problem, including a cue on what kind of collaborations are 
necessary for the purpose (i.e., a preliminary suggestion of an ecosystem struc-
ture).

Being agnostic to the means that organizations propose to address the prob-
lem allows the consideration of both hardware and software based technological 
solutions, as well as proposals rooted in marketing, psychology, sociology, etc. 
Then, considering the submitted organizations as potential actors in new in-
novation ecosystems, the intermediary designs prospective complementarities 
between the parties and envisions future innovation ecosystem constellations 
toward addressing the problem. At this stage, the EPM is used in a group of ex-
perts at the intermediary as basis to paper-prototype future ecosystems.

Figure 6.4. An alternative for restructuring the ecosystem
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With an initial vision on the structure of several alternative ecosystems to address 
the complex problem, the intermediary invites potentially synergistic actors to 
consortia development workshops, where the process of ecosystem modeling is 
repeated – now with the participation of its potential actors. Emergent consortia 
from the collaborative ecosystem modeling process can then apply for innova-
tion project funding in much the way as in the old governance model. 

As such, in this example, ecosystem modeling involves the deliberate ‘engi-
neering’ of fully new ecosystem structures and then providing the conditions for 
these desirable ecosystems to emerge. What makes the case additionally distinct 
is that ecosystem modeling is at least initially conducted by the intermediary – an 
organization that is an outsider to the ecosystem in that it foresees no position in 
the resultant ecosystem model for itself.

Case 4: comparing energy supply ecosystems 

Case four was initiated by the application of the EPM and its methodological 
guidelines in the composition of three editions of a university course (modeling 
events two, three and eleven in Table 6.3). In the courses, students of diverse fac-
ulty affiliation were each allocated a different Dutch sustainability-oriented firm 
to map and analyze with regard to the characteristics of the ecosystem they are 
part of. The students were provided extensive training, workshop support and 
written feedback during their individual modeling tasks. Consequently, over 
the three runs, we educated 152 students on ecosystem modeling, all the while 
gathering a substantial pool of ecosystem models. Building on that pool, in an 
on-going modeling event (not reported in Table 6.3), the authors of this study are 
conducting an analysis of the structural differences in how ventures have brought 
together their respective ecosystems to achieve certain (environmentally) sus-
tainable value propositions. An example of such, the supply of sustainably gener-
ated energy, is presented on Figures 6.5 and 6.6. The respective ecosystem models 
express how two ecosystem integrator firms—a recent entrant and an incum-
bent, both in the position of energy retailers—achieve a similar value proposition 
toward similar market segments, but do so via structurally different ecosystem 
compositions. 

EneRe1 maintains a market platform where a prominent feature is the choice 
provided to consumers on which exact sustainable energy producer to buy their 
energy from. As such, energy is effectively decommoditized by creating a pre-
viously missing link between the profiles of agents on either side of the market. 



DESIGNING ORGANIZATIONS FOR INNOVATION IN TRANSITIONING DOMAINS210

This implies a mutual agreement on transparency and assumes an added effort 
on the supply side in profiling themselves. The supplier side of the market is pop-
ulated here predominantly by farmer-entrepreneurs, who require substantial 
quantities of energy themselves, but not necessarily at the same moments when 
generation assets, such as wind turbines or solar panels, are actively producing. 
The participation in the market platform of EneRe1 provides the farms with an 
effective means to hedge against this intermittency of renewable (power) genera-
tion: sell upon excess and buy upon shortage. Furthermore, the premium priced 
purchase contract provided by EneRe1 gives suppliers a clear incentive to invest 
in capacity exceeding their own needs. Meanwhile, in actual purchases of energy, 
EneRe1 relies on a B2B broker firm, which acts also as consultant to the supply 
side in investing in new generation assets. However, EneRe1 places little empha-

Figure 6.5. Ecosystem of a recent entrant energy retailer (EneRe1)
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sis on empowering the household level consumers to become energy prosumers, 
or to invest in generation assets off their own properties. 

EneRe2, on the other hand, has sought different kinds of strategic partner-
ships. First, in partnering with a crowdfunding platform, they mediate the pos-
sibility for consumers to collectively purchase large scale renewable generation 
assets, the return on investment of which effectively reduces the energy bill of the 
consumer. For this scheme to work, however, the consumer can only make their 
electricity contract with EneRe2. Here, we find thus a complementarity between 
the value capture mechanisms of the energy retailer and the crowdfunding plat-
form. Similarly, EneRe2 uses its direct relationship with consumers to mediate 
the installation of micro-generation assets and efficient appliances. Both of these 
activities are preceded by consultancy of EneRe2 toward the consumers with 

Figure 6.6. Ecosystem of an incumbent energy retailer (EneRe2)
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regard to assessing the potential benefits of such equipment. As such, EneRe2 is 
particularly active on the demand side of the market, empowering consumers to 
become prosumers and/or to reduce their energy consumption.

Finally, because demand of renewable energy is not always matched by im-
mediate supply, both retailers have partners supplying fossil fuel based energy. 
This is in obvious friction with the value propositions of providing 100% sus-
tainable energy. There is thus a need to compensate somehow for the use of fossil 
fuels, which is done by channelling the price premium received from consumers 
on sustainable electricity to supporting sustainability projects. For both EneRe1 
and EneRe2, such projects are located in developing countries, though the parties 
on the receiving end of the support link are different.

As such, in this example, ecosystem modeling has involved the represent-
ing of two operational ecosystems as they have developed prior to the modeling 
event. The modeling is done by scholars, driven by the purpose to represent and 
compare different structures for ecosystems. A knowledge generation purpose 

 Figure 6.7. The spectrum of application contexts for the design theory 
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such as this is ultimately practice oriented, but in the short to medium term is 
positioned academically as a contribution to literatures on sustainability and so-
cio-technical transitions.

Generalizing application contexts

Building on the dimensions of retrospective-prospective and insider-outsid-
er ecosystem modeling, as illustrated in the four case studies, we generalize the 
eleven modeling events to four generic application contexts in Figure 6.7. Each 
of the generic application contexts involves distinct modeler profiles, as well as 
corresponding dominant purposes that stand for expected benefits from ecosys-
tem modeling. This benefit itself is captured in the different modeling outcomes 
where we have registered significant diversity with regard to the types of out-
comes (i.e., strategic plan, new scholarly knowledge, learning outcomes, policy 
implications), as well as with regard to the implications within each type. As 
such, our initial testing appears to suggest that the design theory is versatile to the 
extent of covering the full spectrum of application contexts implied in its original 
purpose and scope.

Discussion

The majority of research in the innovation, organization science and manage-
ment area is descriptive, explanatory or predictive by nature, placing truth (va-
lidity) as the grand goal of inquiry (Denyer et al., 2008). However, some authors 
suggest these research fields should also maintain an application-orientedness 
(Hodgkinson et al., 2001; Romme et al., 2015; Van Aken, 2005) with an explicit 
target of pragmatic validity (Romme, 2003; Worren et al., 2002). A critical role 
in carrying scientific knowledge to practice, and in return practitioner-held 
knowledge to science, lies in the creation of boundary objects as part of ‘trading 
zones’ on the interface of scholarship and management (Eppler and Platts, 2009; 
Romme et al., 2015). In this research, we have created a boundary object in the 
form of a design theory (Gregor and Jones, 2007), which has modeling innova-
tion ecosystems in the structuralist view (Adner, 2016) as its main purpose and 
scope. As a boundary object, the design theory lies on the interface of scholarly 
and management knowledge and facilitates the interaction between research and 
practice as illustrated on Figure 6.8.
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Figure 6.8. Design theory on ecosystem modeling as a boundary object

Empowering research
Within ecosystem research, a core topic of inquiry is ecosystem strategy: how do 
firms change their own behavior, or attempt to assert influence on the behavior 
of others, based on analysis of their ecosystem setting (Adner, 2016; Dattée et 
al., 2017; Davis, 2016; Hannah and Eisenhardt, 2016). The design theory on eco-
system modeling empowers researchers to study this topic in at least four ways. 
First, the basis for ecosystem strategy-making lies in the context of the particular 
ecosystem as represented by the interplay of its structural elements. The design 
theory allows for the explicit consideration of the structure of the particular eco-
system (Adner, 2016), thus providing the grounds for contextualizing a schol-
arly inquiry into strategic decision making. Second, in conveying the content of 
ecosystem strategies as interventions, and their (expected) effects in scholarly 
work, research can make use of the visual representation provided by the EPM, 
for instance as illustrated by Figures 6.3, 6.4, 6.5 and 6.6. Third, using the design 
theory for representing different innovation ecosystems enables comparabili-
ty of research output, which is an important step toward converging scholarly 
implications. Fourth, presenting the outcomes of research in a visual EPM form 
accompanied by strategic implications can serve as a benefit to offer to organiza-
tions in exchange for access to data collection opportunities.

In addition, the design theory, and specifically its constructs and their re-
lationships, provide a frame for positioning current and future ecosystem re-
search. For instance, recent work by Hannah and Eisenhardt (2016) investigates 
how focal firms over time manipulate the composition of activities and respective 
actors in their ecosystems in attempts to gain competitive advantage over other 
ecosystems. In another recent instance, Davis (2016) studied how organizations 
interact in the interface of resources and activities in coordinating innovation 
processes across actors. We propose that in similar vein, previous as well as future 
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research on ecosystems can be positioned within, and in the interface of any set 
of the constructs of the design theory. The uptake of the design theory in this ca-
pacity is supported further by its origins in innovation research as the justificato-
ry knowledge base. As such, the constructs and their relationships as featured in 
the design theory translate back to constructs in scholarly research without need 
for significant modifications. For example, possible future research areas would 
include the strategies used by firms to influence low dependence actors; how the 
perception of individual components (e.g., EVP, risk, value capture) influences 
managers to make ecosystem strategy decisions; how companies influence actors 
that they have no direct links with; as well as how less dominant actors respond 
to the ecosystem steering attempts by more dominant actors. 

Empowering practice
A core contribution of the design theory is toward empowering managers for 
better informed decision making in new product/service development strategy, 
as well as in designing interventions by which to assert influence over existing 
ecosystem structures (Pandza and Thorpe, 2010). In the cases presented in this 
study, we have illustrated that implementing the design theory can be helpful 
to develop strategic insight both in a prospective perspective (i.e., considering 
future ecosystems with novel EVPs), as well as in a retrospective perspective (i.e., 
reflecting upon the existing and then redesigning the operational structure of an 
ecosystem). Similarly, we have presented cases where modelers represent actors 
in the ecosystem, as well as when they are outside the ecosystem and perform 
modeling from that viewpoint. As evaluated above, the EPM provides the ana-
lytical power to operate in each of these four quadrants (see Figure 6.5). More-
over, using the EPM can generate insights toward supporting the strategy process 
of a single actor, as well as create inclusivity in the strategy process across firms 
(Hautz et al., 2017). In the latter case, several potentially relevant actors would 
undertake the ecosystem design together, using the process to find alignment and 
consequently reduce the risk levels in their ecosystem. Furthermore, in addition 
to benefitting from modeling directly, we see potential for future managerial ben-
efits arising also indirectly. More specifically, if the managerial implications aris-
ing from individual instances of modeling are captured in a systematic manner 
and made available as part of the collective body of knowledge in innovation 
management (Romme, 2016), they can be the basis for designing increasingly ac-
curate context-specific organizational interventions in the context of ecosystem 
strategy. 
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A further conversation
Related to the previous, on the scale provided by Gregor and Hevner (2013), the 
theory presented in this paper would qualify as a level 2 contribution to design 
research: a nascent design theory. The design theory on ecosystem modeling 
reaches beyond a situated implementation of an artifact (level 1), but does re-
quire further testing and refining toward becoming a well-developed design 
theory about embedded phenomena (level 3). In particular, reaching level 3 
would assume further mutations of the design theory in a ‘conversation’ between 
many more implementation instances, spanning a much wider diversity of con-
texts, where further theory development is also (relatively) disconnected from 
its original co-authors. In developing the design theory on ecosystem modeling 
involving the anatomy of a design theory (Gregor and Jones, 2007) and subse-
quently testing the theory in eleven modeling events, we hope to have provided 
a sufficient start to this conversation, and to the further boosting of collectively 
developing an ecosystem-related knowledge base on the interface of scholarship 
and practice, that both sides can draw from in accomplishing real world change.
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Operating in so-called socio-technical transitions sets high requirements to or-
ganizations. In the course of a transition, which typically spans several decades, 
existing organizations, products, services and business models are structurally 
challenged, while opportunities for more sustainable new technologies, prod-
ucts, services, business models and organizations emerge. Survival and success 
in transitioning domains thus inherently depends on the ability of organizations 
to adapt to changing conditions and to continuously innovate; that is, to renew 
their product and service portfolios, business models and organizational struc-
tures. Against this background, this dissertation investigates the topic of orga-
nization design for innovation in transitioning domains. The central question 
of the dissertation is: How to design organizations that succeed at innovation 
in transitioning domains? The dissertation tackles the central research question 
from the viewpoint of three distinct organizational profiles, each having a key 
role in transitioning domains: ventures, incumbents and systemic intermediar-
ies. As is evident in the central research question, the aim of the dissertation is 
to develop predominantly prescriptive knowledge. Correspondingly, we have 
adopted design science as the dominant research strategy, seeking to create so-
called boundary objects (between research and practice) as key outputs in each 
individual study. The dissertation consists of a total of four individual scientific 
research essays. 

In study one, we theoretically develop design propositions regarding the 
strategies of ventures pioneering path-breaking innovation in orchestrating 
an innovation network toward higher socio-technical acceptance of the prod-
uct-service (system) commonly achieved by that network. In study two, we per-
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form a systematic literature search and synthesis to develop design principles 
for building an organizational system for major innovation in incumbent firms. 
We proceed by contextualizing the resulting general framework of several hun-
dred interlinked design principles toward a design solution specifically for power 
utility firms. In study three, in a qualitative longitudinal case study, we study the 
evolution of a systemic intermediary organization with regard to their transi-
tion-support activities. From the case study, we destil a design solution for dy-
namically managing and governing the activities of systemic intermediaries. Fi-
nally, study four distinguishes from the other studies in that we develop a design 
theory that encompasses a method for mapping, designing and analyzing (i.e., 
modeling) innovation ecosystems, regardless of the organizational profile per-
forming these activities. As such, the fourth study targets a methodological con-
tribution to organization design to fulfil a practical, as well as a scholarly need for 
analytical tools on innovation ecosystems. 

Overall, the dissertation makes three main contributions. First, it contrib-
utes to transition studies by building the foundations for, and demonstrating the 
relevance of organization design as a distinct area of inquiry within transition 
studies. Second, we build the foundation for considering one type of networked 
organization: the innovation ecosystem (within the structuralist perspective) as 
an object of design. Third, we carry over from management information systems 
research to organization and innovation studies the concept of design theory as 
an integrated boundary object, significantly extending the classical dichotomy 
(i.e., design principles and design solutions) of boundary objects within organi-
zation and innovation research. 
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