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PREFACE
In the past 25 years I have always worked at the intersection of design, business and
technology in the field of innovation, sustainability and circular economy. During these
years I fulfilled various roles in which I saw many innovation projects struggle.
In the years that I worked at TNO as manager of innovation projects around radical and
sustainable technologies, many valuable innovations we worked on failed prematurely.
Complex collaborations, lack of clarity about who the customer was and changing
circumstances led to difficult market launches of, for example, early versions of the
chipknip and the e-bike. Later, as a management consultant, I helped industrial companies
integrate a customer perspective and implement innovation management tools and guide
management teams in strategy development. Together we built business roadmaps in an
effort to translate new technological opportunities and emerging market trends into the
necessary steps for research and development of new product portfolios.
When I started as a professor at the Amsterdam University of Applied Sciences, we first
spent our time creating a collaborative environment for practice and education in which
applied research is possible. We focused our research on the introduction of new
sustainable technology, such as vertical farming technology, application of renewable
materials, and more recently on repurposing waste in circular products. While the value
potential of these sustainable technologies is high, their uptake requires systemic change,
collaboration of many actors and a sustainable business model perspective. Hence our
effort to also study the business models and collaborative networks needed to implement
these innovations, not only from the perspective of the companies we partner with, but
also from the perspective of innovation ecosystems. After all, as an academic partner we
are often part of innovation ecosystems, for example in smart city projects that aim to solve
wicked problems in the field of climate change and the transition to a circular city.
With this thesis I take a closer look at this topic and try to contribute to our theoretical
understanding of the collaborative business modelling for sustainability and the role of
stakeholder interaction therein. However, I also try to translate this knowledge to practical

insights and tools. While I have no illusion that this research will change the world, I hope
that the results from this thesis will contribute to creating more impact on the sociotechnical transitions we face.

…

CHAPTER 1
General introduction
Recent economic crises, environmental problems and social challenges have urged people to
drastically change their consumption and production patterns and engage in sustainable
development through cross-sector collaboration. Since the implementation of sustainable
solutions lags behind expectations and technological possibilities, business model innovation is
seen as a key pathway to sustainable development. Although stakeholder interaction has been
found to be detrimental in terms of developing viable sustainable business models, it remains to
be explored how stakeholder interaction actually influences the collaborative business modelling
process. The present thesis addresses this research gap by conducting four independent studies.
This introductory chapter explores and defines the main concepts used for this study and related
research gaps, presents the research contributions and research approach that was used for the
studies, and provides an overview of the studies.

General introduction

Introducing the topic
Recent economic crises, environmental problems and social challenges have led to a
growing awareness among academia, industry and policy makers of the need to transition
to more sustainable socio-technical systems (OECD, 2011; Markard, Raven & Truffer, 2012;
UNEP, 2011). In ‘Transforming our world: The 2030 agenda for sustainable development’,
the United Nations (2016) described 17 sustainable development goals that provide
guidance for developing towards a more sustainable society that stays within planetary and
social boundaries. In recent years, the concept of the circular economy – defined as a
‘regenerative system in which resource input and waste, emission, and energy leakage are
minimised by slowing, closing, and narrowing material and energy loops’ (Geissdoerfer,
Savaget, Bocken & Hultink, 2017, p.766) – has gained importance. The sustainable
development goals, as well as the transition towards a circular economy, are attracting
increased attention among academics and are being widely adopted by governments,
companies and other organisations and institutions. Although companies have a large
influence on economy and society and can make important contributions by developing
sustainability-oriented innovations, systemic change requires cross-sector collaboration
(Clarke & Crane, 2018), involving businesses, public organisations, non-profits, knowledge
institutes and society as a whole (Bryson, Crosby & Stone, 2006).
Because the implementation of more sustainable solutions lags behind expectations and
technological possibilities, scholars and practitioners are increasingly viewing business
model innovation as the key pathway to the necessary socio-technical transitions (for
example, Bidman & Knab, 2018; Boons, Montalvo, Quist & Wagner, 2013; Geissdoerfer et
al., 2017). According to Bidmon and Knab (2018), business models can either hamper or
drive socio-technical transitions: business models as recipes represent the dominant logic
of how organisations in a specific industry are working and reinforce the stability of the
current socio-technical regime, while business models as devices for commercialising
technological innovation can facilitate and accelerate the breakthrough of new technology
and support disruption of the current regimes. Business models as devices can
demonstrate the value potential of new sustainable technology (Bidmon & Knab, 2018;
Doganova & Eyquem-Renault, 2008) and support collective learning processes about
necessary design specifications (Bidmon & Knab, 2018; Chesbrough & Roosenbloom, 2016).
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Moreover, business models help build the value network around a sustainable technology
(Bidmon & Knab, 2018; Doganova & Eyquem-Renault, 2009) and can organise and facilitate
the relationships and value exchanges between its actors and stakeholders (Freudenreich,
Lüdeke-Freund & Schaltegger, 2019; Schaltegger, Hansen & Lüdeke-Freund, 2016). While
research initially concentrated on the role played by users or consumers in co-creating
value, academics have recently shifted their attention towards a more holistic approach
and suggest involvement of multiple stakeholders (Evans et al., 2017; Pera, Occhiocupo &
Clarke, 2016; Stubbs & Cocklin, 2008). Value creation and value capture in collaborative
settings are also viewed as simultaneous processes (Lepak et al., 2007; Santos, 2012).
Research in the field of sustainable business models has developed important contributions
about integration of the interests of multiple actors and stakeholders to create and capture
sustainable value (e.g. Bocken, Short, Rana and Evans, 2013; Evans et al., 2017; Schaltegger
et al., 2016; Stubbs & Cocklin, 2008). Integrating the interests of multiple stakeholders is
considered a proactive strategy that can radically change a business logic and help
reconceptualise value (Dmitriev, Simmons, Truong, Palmer & Schneckenberg, 2014;
Schaltegger, Lüdeke-Freund & Hansen, 2012). However, the effect of actual interaction
with stakeholders on the business model innovation process has not yet been thoroughly
investigated (Aspara, Lamberg, Laukia, & Tikkanen, 2011; Spieth, Schneckenberg & Matzler,
2016; Zott, Amit & Massa, 2011). Cross-sector actors may have widely diverging economic,
social, or environmental goals causing tensions around collaborative creation and capture
of sustainable value (Florin & Schmidt, 2011; Lepak, Smith & Taylor, 2007; Gummerus,
2013). It remains to be explored which stakeholders are actively involved in collaborative
business modelling for sustainability, how they interact and what their effect is on the
collaborative business modelling process for sustainability (Breuer, Fichter, Lüdeke-Freund
& Tiemann, 2018; Evans et al., 2017; Schaltegger et al., 2016; Zott & Amit, 2010).
The present thesis aims to address this research gap and to contribute to the sustainable
business model literature by studying the processes and mechanisms that explain the
influence of stakeholder interaction on collaborative business modelling for sustainability.
For this purpose, this thesis builds on the notion of business models as boundary-spanning
activity-systems (Zott & Amit, 2010), which require co-innovation of various actors (Bidmon
& Knab, 2018) and focus on value creation as well as value capture activities that serve the
purpose of realising a value proposition (Zott et al., 2011). This boundary-spanning nature
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has several advantages. To organisations it encourages systemic and holistic thinking when
designing a sustainable business model, while to academics it embodies rich possibilities
for further theoretical development and refinement and can help achieve a better
understanding of the micro-mechanisms of business modelling (Zott & Amit, 2010).
Moreover, the boundary-spanning nature of business models makes them well suited for
exploring the interactions between organisations and multiple stakeholders in sociotechnical transitions (Bidmon & Knab, 2018). The following sections of this thesis elaborate
on the main concepts that are used for the research, discuss the thesis outline and research
approach and conclude with an overview of the studies.

Main concepts of the research
This section explores and defines the main concepts used for this research, centred around
collaborative business modelling for sustainability and stakeholder interaction.
Collaborative business modelling for sustainability
Theorising and research on business models and business model innovation has grown
substantially over the past two decades. In the last decade, academics have expanded
business model research in two directions. First, academics and scholars have increasingly
explored whether and how sustainability can be integrated in the business model concept
(e.g. Breuer et al., 2018; Schaltegger et al., 2016; Stubbs & Cocklin, 2008). Second, while
most business model research has taken a single-actor perspective and viewed the business
model as relatively static, scholars are increasingly emphasising the importance of taking a
multi-actor perspective and view business model innovation as a dynamic process (e.g.
Breuer et al., 2018; Lindgren, Taran & Boer, 2010; Zott et al., 2011). This section elaborates
on these developments and provides definitions for the concepts used in this thesis.
A business model for sustainability
At a basic level, a business model can be defined as a conceptual representation of a
business, comprising a value proposition offering products and/or services to customers,
and describing how this value is created and delivered, including the value capture
mechanisms it employs (Teece, 2010). In contrast with generic business models, a business
model for sustainability not only creates economic value for its customers and

17

Chapter 1

shareholders, but also considers the needs of a broad variety of stakeholders, including
stakeholders with soc(iet)al and environmental wishes and demands (e.g. Evans et al.,
2017; Schaltegger, Hansen & Lüdeke-Freund, 2016; Stubbs & Cocklin, 2008). By considering
environmental and social value creation, business models for sustainability can create
competitive advantage at the same time as contributing to sustainable development
(Schaltegger et al., 2012, 2016). Thus, a business model for sustainability creates and
captures sustainable value that integrates economic, environmental and social value (e.g.
Evans et al., 2017; Schaltegger et al., 2012; Stubbs & Cocklin, 2008), similar to the bottom
line approach with its three pillars of sustainability: people, profit, and planet (Elkington,
1997). Figure 1 visualises this holistic view of sustainable value incorporating social,
environmental and economic value and provides examples for each value form (Evans et
al., 2017).

Figure 1.1 Sustainable value (Evans et al., 2017)
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Based on an extensive literature review and analysis of approaches and tools for
sustainable business models, Breuer et al. (2018) derived four guiding principles for both
researchers and practitioners when studying or developing business models for
sustainability:
 A sustainability orientation, clarifying at different levels of detail – ranging from mission
and vision statements to practical implementations – how sustainability is addressed
and integrated; for example, reflecting the sustainable development goals;
 Extended value creation, incorporating a broad notion of value by negotiating and
integrating values, interests and goals related to economic, environmental and social
value outcomes;
 Systemic thinking, comprising life cycle thinking as this is the fundament of concepts
like sustainability and circular economy, development of product-service systems, and
reflection on the potential outcomes of the new business model;
 Stakeholder integration, including acknowledgment of stakeholder interdependence,
responsiveness to the varying and sometimes conflicting stakeholders’ interests, ethical
reflection and issues management.
The above guiding principles form the basis of this research.
Collaborative business modelling
Sustainability-oriented innovations often require new business models (e.g. Bocken, Short,
Rana & Evans, 2014; Schaltegger et al., 2016). However, new business models are rarely
perfect from the start and instead develop over time (Spieth, Schneckenberg & Ricart,
2014). Through business model innovation new business models emerge that may serve
sustainability goals; for example, by maximising resource and energy efficiency, creating
value from waste or encouraging sufficiency (Bocken et al., 2014). The term business model
innovation is used in the literature to refer to the process of developing or searching for a
new business model, as well as for the outcome of business model development: the
degree of business model change. Business model innovation as a process can be defined
as ‘the search for new business logics of the firm and new ways to create and capture value
for its stakeholders’ (Casadesus-Masanell & Zhu, 2013, p. 464). Business model innovation
is not a linear process, but is considered an iterative design process (Teece, 2010) that
involves extensive learning and experimentation (Chesbrough, 2010; McGrath, 2008). This
process may lead to changing one or several components of an existing business model
19
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(Cavalcante, Kesting & Ulhøi, 2011; Schaltegger et al., 2012; Spieth et al., 2016). When the
development process leads to a new business model or a radical change of the value
proposition, this outcome can be considered a business model innovation (Schaltegger et
al., 2012) as it provides product or service offerings to customers and end users that were
not previously available (Mitchell & Coles, 2003). To avoid confusion, the process of
business model innovation is referred to in this thesis with ‘business modelling’, and is
regarded as a transformation process in which the business model is repeatedly
redesigned.
Although most of the business model literature takes a firm-centric perspective, business
models can also be approached from a network-centric perspective (Breuer et al., 2018).
Academics have recently developed tools and facilitation methods for business modelling
by a group of actors. Examples are ‘collaborative business modelling’ (Rohrbeck, Konnertz
& Knab, 2013), ‘network-level business model’ (Lindgren et al., 2010), and ‘values-based
network and business model innovation’ by Breuer and Lüdeke-Freund (2017). Some of
these approaches propose that the business models of individual firms need to be in
accordance with the collective business model (for example, Rohrbeck et al., 2013),
whereas others have proposed a network-based business model that provides an overall
synergetic view of the network’s value proposition and describes the synergistic ways of
the network partners to create and capture value (for example, Breuer & Lüdeke-Freund,
2017; Lindgren et al., 2009). These approaches offer valuable tools and facilitation methods
for collaboration and interaction among the participants during ideation and development
of the business model, but consider the constellation of actors as relatively fixed.
This thesis takes a more dynamic perspective on business modelling, in which changes
occur not only in the business model itself but also in the constellation of actors that are
involved over time. Building on Rohrbeck et al. (2013), in the present thesis ‘collaborative
business modelling’ is defined as a continuous transformation process in which multiple
and varying actors that might differ in type (for example, from private, public and nonprofit sectors) and role (for example, user, supplier, service provider, investor) work
together to develop, adjust and improve a joint value proposition and accompanying value
creation and value capture activities. Additionally, following the four guidelines for
developing and studying sustainable business models by Breuer et al. (2018), collaborative
business modelling for sustainability requires the integration of economic, environmental
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and social value outcomes by negotiating and aligning the stakeholders’ interests, which
vary and sometimes conflict (Evans et al., 2017; Schaltegger et al., 2016; Stubbs & Cocklin,
2008) and also requires reflection on potentially unintended and unexpected results
(Breuer et al., 2018).
Stakeholder interaction
For the purposes of this thesis, the role of stakeholder interaction in collaborative business
modelling for sustainability is explored from two perspectives. The first is a firm-centric
perspective; that is, the perspective of a focal firm and its value network. The second is a
network-centric perspective, which is the perspective of an innovation ecosystem with
cross-sector actors. This section defines stakeholders, elaborates on the focal firm
perspective and the innovation ecosystem perspective, and identifies, for both
perspectives, the research gaps in relation to stakeholder interaction.
Stakeholders
According to Freeman (1984), stakeholders can be defined as those groups that ‘can affect
or are affected by’ the activities of a firm or innovation ecosystem (p. 46). This broad view
on stakeholders includes existing stakeholders as well as ‘latent’ stakeholders because ‘the
potential relationship can be as relevant as the actual one’ (Mitchell, Agle & Wood, 1997,
p. 859). Typical stakeholders of a firm are considered to be employees, customers, suppliers
and investors (Clarkson, 1995; Freeman, 1984). In the case of sustainability-oriented
innovations, a broader range of stakeholders is considered critical (Schlange, 2009; Buysse
& Verbeke, 2003) and may also include stakeholder groups such as academia, industry
bodies, policy-makers, non-governmental organisations, local communities, the media, and
nature (Azzone et al., 1997; Evans et al., 2017; Stubbs & Cocklin, 2008). These stakeholder
groups may encompass current partners of a firm or of an innovation ecosystem, as well as
potential partners and stakeholders that influence the development, both positively and
negatively, either in the present or in the future.
A focal firm perspective
Building on the viewpoint of a business model as a boundary-spanning activity system (Zott
& Amit, 2010), a firm’s business model is a set of interdependent activities centred around
a focal firm, including those conducted by the focal firm itself and its value network. Allee
(2009) defined a value network as a ‘purposeful group of people or organisations creating
21
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social and economic good through complex dynamic exchanges of tangible and intangible
value’ (p. 429). Value networks play an important role in business modelling and in shaping
the role that different actors play in value creation and capturing value from the innovation
(Doganova & Eyquem-Renault, 2009; Chesbrough & Rosenbloom, 2002). Given that
sustainable business models require a value network with a new purpose, design and
governance (Evans et al., 2017), the present thesis focuses on the external value network
of a firm. Such a network not only includes the firm’s or manager’s partners, suppliers,
investors and customers, but also societal stakeholders, such as governmental agencies,
environmental and social NGOs, interest groups and communities.
Value creation through business modelling involves complex exchange relationships among
multiple stakeholders (Evans et al., 2017; Zott et al., 2011) and it is the entrepreneur’s job
to manage and shape these relationships (Freeman, 2010). It remains to be explored how
these relationships influence business model innovation (Aspara et al., 2011; Spieth et al.,
2016; Zott et al., 2011). A better understanding is required of which stakeholders of a firm’s
value network are involved in the creation of business models for sustainability
(Schaltegger et al., 2016) and what their implications are for the multiple types of
sustainable value created (Evans et al., 2017). Of special interest is the role of managerial
cognition in business modelling for sustainability (Foss & Saebi, 2017; Martins, Rindova &
Greenbaum, 2015), as managers must expand their perspectives to find a viable business
model in order to be able to capture value from new sustainable technology (Teece, 2010).
There is little clarity on how interaction with stakeholders may change managerial
cognition and stimulate business model innovation (Aspara et al., 2011; Spieth et al., 2016).
An innovation ecosystem perspective
Sustainability-oriented innovations are increasingly created by collaborating cross-sector
actors, such as businesses, public organisations, non-profits, knowledge institutes and
users (Bryson et al., 2006). Following Adner (2017) and Walrave et al. (2017), this situation
can be referred to as an ‘innovation ecosystem’. An innovation ecosystem consists of
multiple actors that aim to create and capture value from collaborative innovation activities
around a joint value proposition (Jacobides, Cennamo & Gawer, 2018; Ritala, Agouridas,
Assimakopoulos & Gies, 2013). At any point in time, the boundary of the ecosystem is
defined by the actors that contribute to the value proposition the ecosystem delivers
(Adner, 2017; Tsujimoto, Kajikawa, Tomita & Matsumoto, 2018; Williamson & De Meyer,

22

General introduction

2012). Therefore, innovation ecosystems are not static: an innovation ecosystem ‘starts
with a value proposition and seeks to identify the set of actors that need to interact in order
for the proposition to come about’ (Adner, 2017, p. 41). In the case of sustainabilityoriented innovation ecosystems, these actors typically aim to address social and
environmental sustainability issues by means of their innovative activities (Evans et al.,
2017; Stubbs & Cocklin, 2008). Based on the differences in goals and interests between
actors, each actor may weigh the environmental, social and economic value differently
when engaged in collaborative business modelling for sustainability. The dynamics this
creates in innovation ecosystems require further exploration and empirical evidence (De
Vasconcelos Gomes, Facin, Salerno & Ikenami, 2018; Tsujimoto et al., 2018). A particular
challenge is how cross-sector actors in innovation ecosystems resolve the tensions that
occur (Bankvall, Dubois & Lind, 2017; Lepak et al., 2007; Santos, 2012), and how this effects
their joint effort to develop a viable sustainable business model. Another key issue in
collaborative business modelling for sustainability is determining which actors and
stakeholders should be involved in the process and when and how they interact (Bankvall
et al., 2017; Breuer et al., 2018).

Thesis outline and research contributions
The overall aim of this thesis is to study stakeholder interaction in collaborative business
modelling for sustainability. For this purpose, the research takes two perspectives: that of
a focal firm and its external value network and that of an innovation ecosystem with crosssector actors without having a focal firm. The first two studies focus on how interaction
with stakeholders affects the business modelling efforts of a focal firm. The first study
examines the interaction between a firm’s effort in developing a sustainable business
model and in developing its network ties and how these interact over time (Chapter 2). The
second study takes a more fine-grained perspective and focuses on how manager’s
interactions with stakeholders influence managerial cognitive change during the
commercialisation of a sustainability-oriented innovation (Chapter 3). The next two studies
focus on collaborative business modelling for sustainability by innovation ecosystems with
cross-sector actors. The third study examines how cross-sector actors in innovation
ecosystems overcome the tensions that occur around collaborative value creation and
capture due to the diversity of goals and interests of actors (Chapter 4). The fourth study
23
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designs, develops and uses a tool that enables innovation ecosystems’ actors to manage
the multi-stakeholder relationships throughout the process of collaborative business
modelling for sustainability (Chapter 5). Figure 1.2 shows the perspectives and research
questions that are addressed in the four studies.

Focal firm perspective
Chapter 2
How do networking and
business modelling
interact during the
development of a
sustainability-oriented
innovation?

Chapter 3
How does managers’
interaction with
stakeholders contribute
to managerial change
in business model
innovation for
sustainability?

Innovation ecosystem perspective
Chapter 4
How do cross-sector
actors in innovation
ecosystems overcome
the tensions when
collaboratively aiming
to develop a
sustainable business
model?

Chapter 5
How does a tool look like
that enables innovation
ecosystems to manage
multi-stakeholder
relationships throughout
the process of
collaborative business
modelling for
sustainability?

Figure 1.2 The perspectives and research questions addressed in four studies

Overall, this thesis extends the scholarly understanding of the dynamics of collaborative
business modelling for sustainability and the role of stakeholder interaction therein. In
addressing this research topic, this thesis makes three important contributions to the
existing sustainable business model literature.
First, by taking a dynamic perspective on business model innovation, this thesis explores
the interplay between stakeholder interaction and business modelling over time. Based on
empirical evidence, this thesis adds to the idea in the sustainable business model literature
that stakeholder interaction and business modelling for sustainability have a reciprocal
relationship. On one hand, focused and timely interaction with stakeholders helps to
uncover the value potential of a sustainable technology pointing towards new or extended
value propositions and possible beneficiaries. On the other hand, the new notion of a
desirable sustainable value proposition makes it clear which actors and stakeholders are
necessary to further develop radically new sustainable business models and hence help to
build the value network that supports it. By taking a focal firm perspective as well as the
perspective of an innovation ecosystem, this thesis provides two concepts (value shaping
24
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and valuing value) that explain this reciprocal relationship, hence refining the scholarly
understanding of the boundary-spanning nature of business models in the case of
developing sustainability-oriented innovations.
Second, this thesis extends the sustainable business model literature by examining the
micro-processes and mechanisms that elucidate how stakeholder interaction actually
influences the direction into which the sustainable business model develops. Whereas
most scholars have studied how stakeholder interaction limits business model innovation,
the present thesis opens up the black box of how stakeholder interaction may also broaden
and direct rather than restrict managerial cognitions, thus stimulating business model
innovation. This thesis argues that the influence of stakeholders on managers’
understanding of their business and the value potential of their offering runs via three
stakeholder-driven shaping processes. Another notable contribution is made by identifying
several mechanisms that help cross-sector actors engaged in innovation ecosystems to
resolve tensions that occur due to the actors’ widely divergent goals and interests and to
find a balance among economic, environmental and social value creation and capture.
Third, this thesis enriches the scholarly understanding of stakeholder interaction by adding
valuable insights regarding which stakeholders should be involved in business model
innovation for sustainability, by differentiating between stakeholders and their roles and
by providing a tool that accommodates this. The research goes beyond scholars’
acknowledgement of the importance of stakeholder interaction in business model
innovation, by taking a more detailed perspective and studying which stakeholder types
are involved and the effect of stakeholder interaction on business modelling for
sustainability. The studies’ findings provide evidence that new or latent stakeholders have
a relatively large impact on identifying the right sustainable business model. The findings
further emphasise the importance of differentiating between stakeholders and the roles
they play in the business modelling process. Finally, this thesis extends existing tools and
approaches for collaborative business modelling with the development of a graphical tool
that helps innovation ecosystems to identify relevant stakeholders and manage
stakeholder interaction over time.
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Research approach
This thesis combines description-driven research for the studies in Chapters 2, 3 and 4, with
prescription-driven research for the study in Chapter 5. Description-driven research has its
base in explanatory sciences and aims to describe and explain observed problems or
phenomena in hindsight (Van Aken, 2004; Denyer, Tranfield & van Aken, 2008). In
explanatory sciences, research methodologies are typically rooted in empirical data
collection and data analysis techniques. The perspective of the researcher is that of an
observer who uses proof from empirical material to explain certain elements of the
phenomena in hindsight (Van Aken, 2004). Typical research products of description-driven
research are a causal model or a quantitative law and aim to contribute to organisation
theory. By contrast, the foundation of prescription-driven research lies in the design
sciences and is focused on developing an effective solution for complex and relevant field
problems (Denyer et al., 2008; Hevner, March, Park & Ram, 2004; Van Aken & Romme,
2009). The perspective of the researcher is that of a player who uses an interventionoutcome logic by developing a solution for a class of problems that is subsequently fieldtested to evaluate the generative mechanisms (Van Aken, 2004). Typical research products
of prescription-driven research are so-called ‘tested and grounded technological rules’ that
can be defined as ‘general knowledge, linking an intervention or artefact with a desired
outcome or performance in a certain field of application’ (van Aken, 2004, p.228).
Technological rules can take the shape of tools, methods or design propositions that are
used by professionals in the field and aim to contribute to management theory. The rigor
in design science research is derived by the effective use of theoretical foundations and the
application of rigorous methods in both the design and evaluation of the intervention to
create saturated evidence (Hevner et al., 2004). Table 1.1 summarises the main differences
between description-driven research and prescription-driven research.
The description-driven research in Chapters 2, 3 and 4 takes a qualitative approach and
uses a multiple case study method to create in-depth insights into the phenomena and
improve the external validity of the study and robustness of outcomes (Eisenhardt, 1989;
Huberman & Miles, 1994; Yin, 2017). A multiple case study enables a within-case analysis
and a cross-case analysis of findings, using a pattern-matching logic for explanation building
(Eisenhardt & Graebner, 1998; Yin, 2013). The rigor in these studies is based on data
triangulation for each case, building on data from semi-structured interviews and archival
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data (Yin, 2013), and on using qualitative data analysis methods such as coding procedures
and techniques proposed by Strauss and Corbin (1990) and the Gioia methodology (Gioia,
Corley & Hamilton, 2013).
The prescription-driven research in Chapter 5 uses a design science approach to develop a
solution for the field problem of managing the engagement of multiple stakeholders during
the collaborative business modelling process. The study in this chapter uses a reflective
cycle that consists of selecting a case, planning and implementing interventions and
reflecting on the results and field-testing (Van Aken, 1994). The relevance of this study is
supported by multiple interactions between researchers and practitioners during the
development and field testing of the tool in a single developing case study (Van Aken, 2004;
Van Aken & Romme, 2009). The rigor in this study is based on grounding the requirements
on theory and using rigorous methods for the concept development and evaluation of the
tool (Hevner et al., 2004) and for uncovering its generative mechanisms (Van Aken, 2004).
Table 1.1 Main differences between description-driven and prescription-driven research (Van
Aken, 2004, p.236)
Characteristic

Description-driven research

Prescription-driven research

Dominant paradigm

Explanatory sciences

Design sciences

Focus

Problem focused

Solution focused

Perspective

Observer

Player

Logic

Hindsight

Intervention-outcome

Typical research question

Explanation

Alternative solutions for a class of problems

Typical research product

Causal model; quantitative law Tested and grounded technological rule

Nature of research product Algorithm

Heuristic

Justification

Proof

Saturated evidence

Type of resulting theory

Organisation theory

Management theory

Overview of the studies
The following chapters describe the four studies and the overall conclusions of this thesis.
Chapter 2 takes a process view on interaction with network ties from the perspective of a
focal firm. Building on two case studies of SMEs successfully developing sustainabilityoriented innovations, this study examines how networking and business modelling interact
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throughout the process of business modelling for sustainability. Based on within-case
analysis and a cross-case comparison (Yin, 2017), five stages are distinguished, each
describing changes in both the network ties and business model development processes.
Analysis of emerging patterns in the data (Gioia & Chittipeddi, 1991) reveals a central
phenomenon called ‘value shaping’ that refers to the mutually constitutive process by
which networking helps to refine and improve the overall business model and an improved
business model spurs expansion of the value network. Finally, this study proposes a stage
model with five successive forms of value shaping, describing how, in each stage,
interaction with specific network ties can help firms to clarify the types of economic,
environmental and social value that a sustainable technology can deliver and hence help
to build the value networks to let the sustainability-oriented innovation succeed.
Chapter 3 focuses on the commercialisation stage, in which (as noted in the previous
chapter) a change of cognition was found in the process of developing a viable sustainable
business model. This chapter takes a detailed view on how manager-stakeholder
interaction influences managerial cognitive change; that is, adjustment of the manager’s
‘mental models’, ‘cognitive maps’ or ‘beliefs’ (Barr, Stimpert & Huff, 1992). Where the
majority of the literature shows how manager-stakeholder interaction limits business
model innovation, this study analyses three empirical cases of business model innovation
for sustainability, focusing on how stakeholder interaction may trigger and support changes
in managers’ cognitions that extend the possibilities of sustainable business model
innovation. Based on interview data and archival data sources and a process of open, axial
and selective coding (Strauss & Corbin, 1990), this study proposes that the influence of
stakeholders on the manager’s understanding of the business runs via three shaping
processes: market approach shaping, product and/or service offering shaping and
credibility shaping. The findings further reveal that new or latent stakeholders have a
relatively prominent role in these shaping processes.
Chapter 4 examines innovation ecosystems’ processes of developing a collaborative
business model for sustainability. Based on four cases studies of smart city projects by
innovation ecosystems, this chapter studies the mechanisms that the innovation
ecosystems’ cross-sector actors use to resolve the tensions that emerge from the
collaborating actors’ divergent goals and interests when developing a joint sustainable
business model. Based on an analytical process, combining strategies for analysing process
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data (Langley, 1999) with a coding procedure that follows the Gioia methodology (Gioia et
al., 2013), this study argues that innovation ecosystems developing a sustainable business
model engage in a process called ‘valuing value’. Valuing value is defined as the discovery
process through which multiple actors search for agreement about what environmental,
social and economic value to create, how to share this value, and thereby how to satisfy
each actor’s interests. Specifically, the study shows that valuing value occurs in two
different patterns: collective orchestration and mutual exploration. Each pattern comprises
different mechanisms that helped resolve the tensions and each had a different effect on
the stability of the value proposition and innovation ecosystem.
Chapter 5 takes a design science approach (van Aken, 2004; Hevner et al., 2004), developing
a tool and stepwise approach for innovation ecosystems’ actors to manage the multistakeholder relationships throughout the process of collaborative business modelling for
sustainability. Based on the literature and interviews with practitioners involved in smart
city projects, a list of requirements for the tool is derived. Using a reflective design cycle
(Van Aken, 1994), this study proposes the ‘degree of engagement diagram’ that
distinguishes six cross-sector stakeholder groups that represent economic, social and
environmental aspects of sustainable value and comprises four concentric and permeable
circles of engagement to offer differentiated degrees of involvement of stakeholders.
Based on a field test in a single developing case study (van Aken, 2004; Yin, 2017), the tool’s
generative mechanisms are derived that explain how the tool enables innovation
ecosystems to keep the collaboration manageable during the collaborative development
of a viable sustainable business model.
Finally, Chapter 6 presents the overarching conclusions. Overall, this thesis extends the
scholarly understanding of the dynamics of collaborative business modelling for
sustainability and the role of stakeholder interaction therein. The research makes three key
contributions to the sustainable business model innovation literature. First, it extends the
literature with two concepts that explain the reciprocal relationship between stakeholder
interaction and business modelling. Second, it unravels the micro-processes and
mechanisms that elucidate how stakeholder interaction actually influences the
development of the sustainable business model. Third, it enriches the scholarly
understanding of stakeholder interaction with notions of which stakeholders are the main
contributors to business model innovation for sustainability and how stakeholder
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interaction can be managed over time. Chapter 6 also points out practical implications and
methodological contributions and discusses limitations and avenues for further research.
Table 1.2 provides an overview of the studies in Chapters 2 to 5, presenting their aim,
context, research method and their status of conference presentation and journal
publication.
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Title

The interaction between network ties
and business modelling: case studies
of sustainability-oriented innovations

Business model innovation for
sustainability: the role of stakeholder
interaction and managerial cognitive
change

Valuing value in innovation
ecosystems: how cross-sector actors
overcome tensions in collaborative
sustainable business model
development

The degree of engagement diagram: a
tool supporting open collaborative
business modelling for sustainability

Ch.

2

3

4

5

Tool design study

Empirical study

Empirical study

Empirical study

Aim

Table 1.2 Overview of the studies in Chapters 2 to 5

Smart city initiatives that
use sustainable technology
to help solve societal
challenges

Smart city projects with
cross-sector actors
collaboratively developing
sustainable business models

SMEs successfully
introducing new sustainable
technology by innovating
the business model

SMEs developing
sustainability-oriented
innovations

Context

Design science
approach

Qualitative research:
multiple case study
(four case studies)

Qualitative research:
multiple case study
(three case studies)

Qualitative research:
multiple case study
(two case studies)

Research method

Earlier version of this chapter
presented at New Business Models
2018

Presented at R&D Management 2017,
New Business Models 2017 and CrossSector Social Interactions 2018
Published in Business & Society

Presented at R&D Management 2017
and New Business Models 2017
Accepted as chapter in Sustainable
Innovation: Strategy, Process, and
Impact

Presented at R&D Management 2016
Published in Journal of Cleaner
Production

Research output
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CHAPTER 2
The interaction between network ties
and business modelling: Case studies of
sustainability-oriented innovations1

A stream of literature is emerging where network development and business modelling intersect.
Various authors emphasise that networks influence business models. This chapter extends this
stream of literature by studying two cases in which we analyse how business modelling and
networking interact over time. We propose the concept ‘value shaping’ to describe this
interaction. Value shaping refers to the mutually constitutive process in which on the one hand
networking helps to refine and improve the overall business model and on the other hand an
improved business model spurs expansion of the network. We identify five micro-level processes
through which value shaping occurs. Value shaping is particularly relevant for sustainabilityoriented innovations, to help clarify all the types of financial, social and environmental value to
which a business model may contribute.

1

This chapter is a slightly adjusted version of:

Oskam, I., Bossink, B., and de Man, A. P. (2018). The interaction between network ties and business modelling:
Case studies of sustainability-oriented innovations. Journal of Cleaner Production, 177, (555–566).
A previous version of this chapter was presented at R&D Management Conference 2016, July 3-6, 2016,
Cambridge, United Kingdom.

The interaction between network ties and business modelling

Introduction
In the past decade, the development of sustainability-oriented innovations that integrate
environmental and social aspects next to economic criteria has confronted academics and
practitioners with various value creation challenges (for example, Klewitz & Hansen, 2014).
Sustainability-oriented innovations need fundamental business model redesigns (for
example, Boons & Lüdeke-Freund, 2013; Boons et al., 2013; Schaltegger et al., 2012) and
require multiple new perspectives on value and stakeholders (for example, Lüdeke-Freund
& Dembek, 2017; Schaltegger et al., 2016; Yunus, Moingeon & Lehmann-Ortega, 2010). The
business model literature acknowledges that network partners play important roles in
(re)designing the business model (for example, Boons & Lüdeke-Freund, 2013; Doganova
& Eyquem-Renault, 2009; Zott & Amit, 2010). However, the question how network ties
influence business models is still open for further research (Zott et al., 2011). It remains to
be explored which network ties are involved in the creation of sustainability-oriented
business models (Schaltegger et al., 2016) and what their implications are for the value
created (Evans et al., 2017). Research into how business models are transformed over time
may help successful adoption of sustainable business models (Evans et al., 2017; Stubbs &
Cocklin, 2008).
To contribute to the emerging field of sustainable business model research, this chapter
views the business model as a boundary-spanning activity system (Zott & Amit, 2010) and
aims to explore the interaction between business modelling and networking. We define
networking as the development of the network by means of changing the type, purpose
and/or strength of ties. For the purpose of this chapter we define business modelling as a
transformation process in which the business model is repeatedly adjusted and improved.
An advantage of the activity system perspective is that it embodies rich possibilities for
further theoretical development and refinement and can help researchers to gain a better
understanding of the micro-mechanisms of business modelling (Zott & Amit, 2010). The
research question we seek to answer is: How do networking and business modelling
interact during the development of a sustainability-oriented innovation? We answer this by
studying two cases of small and medium-sized enterprises (SMEs) that develop new
applications of bio-based plastics.
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This chapter is structured as follows: First we explore the concepts of (sustainable) business
models, business modelling, value creation and network ties that are valuable for studying
the interaction between networking and business modelling. This is followed by an
introduction of the case study methods we adopted in our research design. Next we
present the results of our study and develop a stage model for value shaping, derived from
the results. Finally, we discuss the results in comparison with current (sustainable) business
modelling research and end this chapter with the conclusions, containing limitations of this
research and implications for practice.

Theoretical background
In this section, we first introduce and explain the sustainable business model concept. Next,
we explore business modelling as a boundary-spanning activity system. We then further
explore the concept of value and end this section with an exploration of literature that may
provide valuable insights into the interaction between networking and business modelling.
The concept of a sustainable business model
A business model can be defined as a conceptual representation of the organisational and
financial architecture of a business (Teece, 2010). Business model innovation is regarded
as an important instrument for commercialising new ideas and technologies (Chesbrough,
2010) and is seen as crucial to create viable business cases for sustainable innovations
(Boons & Lüdeke-Freund, 2013; Schaltegger et al., 2012). The generic business model
consists of a ‘value proposition’, explaining what a firm delivers to its customers, embedded
in the product or service; a ‘supply chain’; a ‘customer interface’, explaining how the
upstream and downstream relationships are managed and structured; and a ‘revenue
model’, explaining how value is captured and costs and benefits are distributed (for
example, Boons & Lüdeke-Freund, 2013; Osterwalder, Pigneur, & Tucci, 2005; Richardson,
2008).
Although this generic business model concept is firm-centric, scholars agree that business
models are not limited to the internal organisation, but can include suppliers, distribution
channels and other partners that extend the company’s resources (Doganova & EyquemRenault, 2009; Zott & Amit, 2010; Zott et al., 2011). Involving networks is especially
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important for sustainable business models to generate value beyond the organisational
boundaries, including all stakeholders and not just customers (Evans et al., 2017; LüdekeFreund & Dembek, 2017; Schaltegger et al., 2016). A sustainable business model therefore
asks for a redefinition that includes multiple values (social, environmental and economic)
and stakeholders (inside, outside and societal). Combining Schaltegger et al. (2016) and
Yunus et al. (2010), we propose the sustainable business model consists of:
 a ‘value proposition’, providing environmental and/or social value next to economic
value to its customers and other stakeholders;
 ‘value creation and delivery’, explaining how value is created and delivered by the
company and its partners for all stakeholders; and
 ‘value capture’, maintaining or regenerating natural, social and economic capital
beyond its organisational boundaries.
By using the combined perspective of ‘value creation and delivery’, instead of a distinction
between ‘supply chain’ and ‘customer intimacy’, we overcome the disadvantage of
focusing solely on the firm’s value chain (Allee, 2009), and facilitate the inclusion of other
stakeholders as this is a necessary condition for a sustainable business model (Stubbs &
Cocklin, 2008). This makes it possible to explore the impact of new technology on all
stakeholders of the sustainability-oriented innovation (Massa, Tucci & Afuah, 2016).
Business modelling as a boundary-spanning activity system
The generic business model innovation process as described by Schallmö (2013), consists
of five consecutive steps, i.e. ideation, concept design, detailed design, prototyping and
implementation. This classically structured innovation process is followed by an iterative
step of adjustment and diversification but may also involve different feedback and iteration
loops (Schallmö, 2013). Many scholars agree that business model innovation is not a linear
process, but involves an iterative design process in which business models are developed,
selected, adjusted and/or improved (Doganova & Eyquem-Renault, 2009; Teece, 2010; Zott
& Amit, 2010). A rare example of research studying this transformation process is the study
by Ziaee Bigdeli, Li and Shi (2016), who show how the business model of university spinouts
developing technological innovations evolves from establishing value creation and delivery
towards composition of the value proposition and finally value network extension.
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Doganova and Eyquem-Renault (2009) added a network perspective by stressing the
creative activities needed to develop the business model and simultaneously create
encounters with possible partners to gradually build the network of the new venture. In
accordance with this view, Zott and Amit (2010) conceptualised a firm’s business model as
a boundary-spanning activity system and define this as ‘a set of interdependent
organisational activities centred on a focal firm, including those conducted by the focal
firm, its partners, vendors or customers, etc.’ (p.217). Especially sustainable business
models require ‘a systemic consideration of stakeholders interests and responsibilities for
mutual value creation’ and ‘a value network with a new purpose, design and governance’
as proposed by Evans et al. (2017, p.602). For business modelling, the literature describes
some interesting approaches and tools that take a network perspective. An example is the
‘value mapping tool’ by Bocken et al. (2013), aimed at creating a better understanding of
the value proposition taking into account all relevant stakeholders. This tool is particularly
helpful in the ideation phase of sustainable business model innovation (Geissdoerfer,
Bocken & Hultink, 2016). Other approaches include ‘collaborative business modelling’ by
Rohrbeck et al. (2013), ‘network-level business model’ by Lindgren et al. (2010), and a
framework and facilitation method for values-based network and business model
innovation by Breuer and Lüdeke-Freund (2017). These approaches all facilitate business
model innovation by a group of partners, in their search for a joint business model.
Although Rohrbeck et al. (2013) described that new networks may emerge from the
process, until now, the emerging literature has primarily studied business modelling as a
process within existing networks and at a specific moment in time, mostly in the ideation
or development stage. We build on these valuable insights by adding a dynamic
perspective, studying the interaction between business modelling and networking over
time (Zott et al., 2011). In other words, we study business modelling through networking.
Our study focuses on firms that develop the business model using their network ties, on
the encounters that take place with new partners, and on the value proposition, creation,
delivery and capture that emerges throughout the whole process of business modelling.
Value outcome, value creation and value networks
Research on value creation can be divided into two streams: ‘value creation processes’ that
consider the parties, activities and resources involved and ‘value outcomes’ that consider
how the value is perceived by the beneficiaries (Gummerus, 2013). Both concepts are
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relevant for this study. This literature analyses the value creation process on multiple levels
(Lepak et al., 2007). From an organisational perspective, value creation involves innovation,
through which product and service offerings are established that increase the customer’s
valuation of the benefits or provide new value (Bowman & Ambrosini, 2000; Lepak et al.,
2007; Priem, 2007). For value outcomes, Allee (2009) distinguished three currencies: (i)
goods, services and revenue; (ii) knowledge that supports the core product and service
value chain; and (iii) intangible benefits. For sustainability-oriented innovations, this may
encompass economic, social and environmental value (Bocken et al., 2014; Evans et al.,
2017; Klewitz & Hansen, 2014; Stubbs & Cocklin, 2008). The value creation literature
further shows that both suppliers and customers can be contributors to, as well as
beneficiaries of, the value created (Gummerus, 2013; Holm, Eriksson & Johanson, 1999;
Walter, Ritter & Gemünden, 2001). From the perspective of sustainability-oriented
innovations, the value outcome may also concern other stakeholders as beneficiaries,
while it combines economic value with benefits for society (for example, Schaltegger et al.,
2016; Yunus et al., 2010), also known as shared value (Porter and Kramer, 2011).
Stakeholders interests are inherently tied together and firms should accommodate all
stakeholders interests, aimed at creating as much value for each (Freeman, 2010).
The literature further shows that networks facilitate the value creation process (Lepak et
al., 2007; Tsai and Ghoshal, 1998; Holm et al., 1999; Chesbrough and Rosenbloom, 2002).
In this respect, the notion of value networks is useful. Allee (2009) defined a value network
as a ‘purposeful group of people or organisations creating social and economic good
through complex dynamic exchanges of tangible and intangible value’ (p.429). Allee (2009)
distinguished between an internal value network (that is, a network that includes
individuals and groups within an organisation), and an external value network (that is, a
network that includes the organisation’s business partners, suppliers, investors and
customers), with the latter being the prime focus of this chapter. This is in line with the
view that value creation through business modelling involves complex exchange
relationships among multiple players (Evans et al., 2017; Zott et al., 2011) and it is the
entrepreneur’s job to manage and shape these relationships (Freeman, 2010). Specific
relationships may become a firm’s value network when the organisations collaboratively
create value (Allee, 2009). We follow this approach by studying the networking activities
that the focal firm undertakes and the network ties and value network that result from this.

39

Chapter 2

Network ties development in relation to business modelling and value creation
In this chapter, we take a more detailed look at the network tie development process using
a qualitative longitudinal approach, which can develop an in-depth understanding of how
entrepreneurs use their network and the ties they are composed of (Jack, Dodd &
Anderson, 2008). In this study we focus on three characteristics of ties: strength, purpose
and type.
Tie strength is a combination of the amount of time put into the contact, the emotional
intensity of the contact, the intimacy and the reciprocal commitments between the
partners involved (Granovetter, 1973). Ties within a network can either be weak or strong,
weak ties being important for access to novel information and especially useful for
exploration purposes, and strong ties considered relevant for exchanging fine-grained
information for exploitation purposes (Elfring & Hulsink, 2007; Granovetter, 1973; Rowley,
Behrens & Krackhardt, 2000). The value of strong and weak ties strongly depends on the
type of learning or purpose (Dittrich, Duysters and de Man, 2007; Rowley et al., 2000) and
may vary for different stakeholder types (Freeman, 2010). Companies engaged in radical
innovations benefit from a mix of strong and weak ties (Elfring & Hulsink, 2007).
For the purpose of ties, we build on the classification of Lechner, Dowling and Welpe
(2006), who distinguished ties accessing social, reputational, co-opetition, marketing and
knowledge, technology and innovation benefits. Here also a mix of ties for different
purposes, as well as changes in this mix, are considered important for firm development
(Lechner et al., 2006).
For the type of inter-organisational ties, we distinguish three categories: horizontal ties
with companies with similar products in the same market, vertical ties with the supply chain
(that is, upstream relationships) and partners for marketing and distribution (that is,
downstream relationships), and lateral ties with firms from other industries (Nooteboom,
2004). Vertical relationships gain a lot of attention in the literature (for example,
Gummerus, 2013; Holm et al., 1999), but horizontal and lateral ties may also be beneficial
for learning and innovation (Nooteboom, 2004). By looking at tie strength, type of ties and
purpose of ties, we are able to study the exchange relationships among the focal firm and
its partners and their influence on business modelling.
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Research design
For this research, we use a case study method to capture as much detail as possible and
create in-depth insights (Eisenhardt, 1989; Huberman & Miles, 1994; Yin, 2017). We build
on two cases involving the introduction of a new technology that improved the
environmental performance of the cases’ focal firms and created new market needs, and
can therefore be considered a sustainability-oriented innovation (Klewitz & Hansen, 2014).
The new technology in both cases concerns bio-based and biodegradable plastics,
successfully applied in a sustainable product and commercialised in the market. According
to Bocken et al. (2014), the cases are examples of the sustainable business model archetype
‘substitute with renewables and natural processes’. This multiple case study enables a
within-case analysis and a cross-case analysis of findings, using a pattern-matching logic,
that is, the evaluation (within-case analysis) and comparison (cross-case analysis) of
patterns of events that are found, for explanation building (Yin, 2017). This research design
is a first step in developing an insight that is analytically valid for comparable cases and to
‘explain’ the phenomenon (Eisenhardt & Graebner, 2007; Yin, 2017).
Case selection
In recent years, fundamental and applied research into bio-based plastics has increased
because of this material’s potential to contribute to a circular economy. Larger plastics
companies focus their research on so-called ‘drop-ins’, bio-based equivalents of
conventional petroleum-based plastics with identical characteristics (Iles and Martin,
2013). New bio-based plastics may substitute existing plastics, but can also provide new
applications based on unique material characteristics. Examples are ‘thermoplastic starch’
(TPS), a bio-based plastic that dissolves in water and is suitable for applications such as drug
delivery and mulch films, and ‘polylactic acid’ (PLA), which is compostable and, because of
its excellent barrier properties, suitable for packaging (Babu, O’Connor & Seeram, 2013).
These materials are relatively new and their application needs further research and
development. Especially the biodegradability of these materials offers opportunities to
create functional and sustainable value that is not previously available and opens up a
range of new application possibilities. This asks for the development of application niches,
a type of innovation that can be unattractive for larger companies that target direct largescale commercialisation (Iles & Martin, 2013).

41

Chapter 2

In recent years, some successful niche applications of new bio-based plastics have been
developed by small and medium-sized enterprises (SMEs) collaborating in inter-firm
networks. Using a theoretical sampling strategy, we selected two comparable Dutch cases
as the basis of this study (Eisenhardt & Graebner, 2007). Both cases are known in the
Netherlands as successful innovative examples in the transition to a bio-based and circular
economy, are in an advanced stage of development, and provide access to different
stakeholders and secondary data. The cases are comparable for the following aspects:
sustainable technology (bio-plastics), firm type (SMEs), commercial environment (businessto-business) and geographical environment (the Netherlands). This supports the possibility
for literal replication (Yin, 2017). Since variation in the initial conditions influences network
development (Elfring & Hulsink, 2007), we selected two contrasting cases in this respect,
one started by an existing firm, the other by a new company. Analysis of two cases
supported pattern matching and explanation building on the level of the individual cases
(within-case analysis) and on the level of both cases (cross-case analysis) (Yin, 2017).
The Keeper system case: an underground tree anchoring system
The ‘Keeper system’ is a patented system for underground tree anchoring, supplemented
with additional bio-based plastic products, for venting, watering and lawn-mowing
protection. The products that are part of the Keeper system are made of Cradonyl and are
100% biodegradable. An entrepreneur with a background in civil contracting, saw how
plastics that are used around roads polluted the soil and became motivated to find a
sustainable solution using bio-based and biodegradable plastics. He developed the Keeper
system in 2009. The entrepreneur started a new company, Natural Plastics, to develop and
market the Keeper system and other products for sustainable gardening and landscaping.
Its mission is to develop biodegradable products.
The D-Grade case: biodegradable horticultural products
‘D-Grade’ is a product line containing a range of thermoform pots, packs and trays that are
100% biodegradable and compostable. The products are made of Ingeo, a biopolymer
based on corn. They are completely free of oil components. The idea for this innovation
originates from the mid-1990s, when attention for sustainable solutions grew. Desch
Plantpak, producer of thermoform pots, containers and trays for professional
horticulturalists, started its development in 2004 when new bio-based plastics became
increasingly available and demand for bio-pots grew. The product line was introduced in
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2009, fitting the sustainable mission of Desch Plantpak, visible in their efforts to consume
less material and energy, use recycled materials and improve the wellbeing of employees.
Data collection and analysis
The empirical research is based on two different sources: semi-structured interviews and
archival data. Eight in-depth retrospective interviews, covering the whole development
process, were conducted with each company representative responsible for the
sustainable innovation trajectory, and with key partners. A topic list and some examples of
interview questions used for the semi-structured interviews is provided in Appendix A. For
data triangulation purposes, 60 secondary data sources were gathered and studied,
consisting of documents (for example, news bulletins, professional publications,
presentations), videos, websites, field notes and analytical memos. Table 2.1 shows the
data sources included per case. An overview of the data collection and analysis process is
provided in Appendix B.
Table 2.1 Data sources per case study
Data

Interviews

Secondary
data

Type

Case study

Total

Keeper system

D-Grade

With company representative
responsible for the innovation

2 (entrepreneur)

2 (marketing manager)

4

With key collaboration partners

3 (customer, consultant, 1 (knowledge partner)
product partner)

4

Total interviews

5

3

8

Professional publications
(report, case description)

5

8

13

News bulletins

14

14

28

Presentations

3

2

5

Videos

3

0

3

Websites

1

2

3

Field notes and analytical memos

4

4

8

Total secondary data

30

30

60
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The research approach started from raw data. Units of observation for this study are
‘activities’, following Zott and Amit (2010). A coding strategy was applied, using software
for qualitative data analysis (Atlas.ti) to manage the data volume and variation.
First, the data were coded for the different ties the network consists of, their purpose and
strength, for the three business model activities (value proposition, -creation and delivery
and -capture) and their interaction. The analytical process started with creating a timeline
for each case, by positioning activities and events in the sustainability-oriented innovation
development trajectory, a process that starts with an idea and moves towards growth of
the business. A cross-case comparison looked for co-occurring codes and patterns and
changes in both network ties and business model were described. Based on the changes
that occur, five successive stages were distinguished and resulted in a detailed description
of the network ties and business model development processes.
Next, we studied the emerging patterns in the interaction between networking and
business modelling activities and the influence of network ties on the business model, and
vice versa. Different coding techniques were used, such as writing analytical memos and
making data displays and tables in iterative cycles, gradually building explanations from the
emergent patterns in the data (Gioia & Chittipeddi, 1991). From the data, different forms
of interaction emerged, revolving around a central phenomenon of network-structured,
sustainable business model innovation. Finally, first-order and second-order concepts were
created that describe what takes place in each stage of the development process and what
the trigger is for a stage shift (see appendix C for an overview of final codes and concepts).
This resulted in a stage model explaining the phenomenon of network-structured,
sustainable business model innovation.

Findings
This section starts with the results from the within-case analysis, focusing on the interactive
development of business model and network ties. In both cases, this analysis identifies five
successive stages (ideation, conception, business start-up, early growth and continued
growth) of network tie development and business model development. Finally, based on a
cross-case analysis, the similarities and contrasts between the two cases are addressed,
and the interaction between business modelling and networking activities is described.
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Development of network ties
The starting network conditions for both cases are different. In the D-Grade case, the
already existing firm has an extensive network, consisting of suppliers, distributors and
knowledge partners, both nationally and internationally. In the Keeper system case, the
initial network originates primarily from the social network of the entrepreneur who is
starting this business. This initial network is based on his civil contracting business, mainly
consisting of downstream relationships in the supply chain. How the network ties of both
firms evolve through all stages, from ideation (stage I) to a continued growth of the
business (stage V), is shown in Table 2.2. The table describes for each stage what changes
are found with regard to the type of the relationships and the purpose and strength of
these ties, showing both similarities and differences between cases. Although the specific
partner type differs for each case, several similarities and differences are found in respect
to type, purpose and strength of ties.
Stage I, Ideation
Both cases show that lateral relationships are important in the ideation stage for
technology and innovation purposes, as well as some downstream relationships. The
network primarily consists of strong ties and is based on the existing network of the
entrepreneur in the case of the Keeper system, and of the initiating company in the case
of D-Grade.
Stage II, Conception
In this stage, other network ties are involved from the existing network, and some new
relationships are built: intensive downstream (potential customers) and lateral
relationships for technology, and innovation purposes and upstream relationships (for
example, material suppliers and production partners) for supply purposes. Ties are
primarily strong, although those with upstream partners are considered weak because
both companies do not depend on a specific material provider or production partner.
Stage III, Business start-up
In the business start-up stage, the network in both cases is actively expanded with many
new (weak) ties, focusing on potential direct customers (downstream relationships). In this
stage, some lateral relationships are also established for reputation purposes (for example,
certification and advice). Differences between cases are found with regard to organising
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the distribution channel. In the case of D-Grade, a distribution channel is in place that is
deployed for marketing and distribution. For the Keeper system, the channel is newly
developed. In this latter case, the two potential customers from the social network of the
entrepreneur, involved as co-creators in the conception stage, are now involved in selling
the product. Also, some lateral relationships are built.
Stage IV, Early growth
In this stage, the network that is already established during earlier stages is expanded with
downstream relationships, especially with end clients and decision makers, in contrast with
the direct customers in the previous stage, and constitutes a focused expansion of weak
ties, mainly for marketing purposes. In the case of D-Grade, the newly built relationships
concern retailers that appraise sustainability and appreciate the added value of a bio-based
product and can demand the use of the product by their supply chain. For the Keeper
system, the network is expanded with decision makers, such as municipal officers that can
prescribe the product to be used by gardeners and contractors. In both cases, some of
these ties strengthen and play an important role in product promotion. In the case of the
Keeper system, the network is additionally expanded with downstream relationships in
order to develop an international distribution network.
Stage V, Continued growth
In this stage, the network in both cases is actively expanded with key market players (end
clients) who, by endorsing the solution, build its reputation. Also, some horizontal and
lateral relationships are built for joint market development. In the case of D-Grade, the
company establishes some strong relationships with several other product companies. In
the case of the Keeper system, the entrepreneur builds a strong relationship with a fellow
entrepreneur who is also active in developing bio-based products.
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Table 2.2 Development of network ties
Stage

Type of ties

Stage I
Ideation

Involving existing network ties:

Stage II
Conception

Extending (the involvement of existing) network ties:

Stage III
Business
start-up

Stage IV
Early
growth

Stage V
Continued
growth

Purpose of ties

Strength of ties

Technology &
innovation

Strong

Lateral relationships
D-Grade: knowledge institution
Keeper system: intermediary organisation

Technology &
innovation

Strong

Upstream relationships
D-Grade: material providers
Keeper system: material providers and production
partners

Supply

Weak

Downstream relationships (direct customers)
D-Grade: end client + direct customer (grower),
during this stage substituted by other direct
customers (with end client)
Keeper system: two direct customers (gardeners)

Technology &
innovation

Strong

Downstream relationships (direct customers)
D-Grade: growers
Keeper system: gardeners

Marketing

Growing
number of
weak ties

Lateral relationships
D-Grade: certification bodies
Keeper system: consultants, NGOs, government

Reputation

Some strong,
some weak

Downstream relationships (channel)
D-Grade: not applicable
Keeper system: agents for international market

Marketing

Strong

Downstream relationships (end clients and decision
makers)
D-Grade: retailers
Keeper system: city councils

Marketing

Weak, some
changing into
strong

Downstream relationships (end clients and decision
makers)
D-Grade: key market players in retail
Keeper system: city councils and authorities

Reputation

Mainly strong

Lateral and horizontal relationships
D-Grade: partners with additional products
Keeper system: partner with similar products and
expertise centres

Marketing

Mainly strong

Lateral relationships
D-Grade: material developer and knowledge
institution
Keeper system: partner company in plastics industry

Expanding the network with:

Expanding the network with:

Expanding the network (focused expansion) with:
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Business model development
During the interactive and network-structured innovation process, the business model is
altered several times. How the three activities (value proposition, -creation and delivery
and -capture) of a sustainable business model change from the ideation stage (stage I) to
the stage of continued growth of the business (stage V) is shown in Table 2.3, describing
case similarities and differences.
Table 2.3 Development of the business model
Stage

Value proposition

Value creation and
delivery

Value capture

Stage I
Ideation

Exploring the functional
benefits of a new
sustainable material.

Material development.

Capturing sustainable revenues.
D-Grade: bio-based and
compostable
Keeper system: bio-based and soil
degradable

Stage II
Conception

Creating a functional
product concept, targeted
at direct customers, and
focusing on technical
feasibility (material,
product and production).

Upstream organisation for
value creation (organising
the supply chain).

Gaining sales revenues; focusing
on economic (for example, priceper-unit) and sustainable benefits
for both supplier and customer.

Stage III
Business
start-up

Providing added value for
the whole value chain,
targeted at direct
customers; focusing on
persuasion of end clients
by direct customers.

Downstream organisation
for value delivery.
D-Grade: extending
network of potential
customers
Keeper system: organising
distribution channel

Gaining sales revenues by
emphasising total-cost-of-life for
the whole value chain, both
economically (for example,
reducing waste and maintenance
costs) and environmentally (for
example, reducing CO2 emissions,
energy consumption).

Stage IV
Early
growth

Targeting the value
concept at the end client.
D-Grade: full story, incl.
CO2 reduction, recycling,
sustainable energy, etc.
Keeper system: CO2
reduction of system use

Developing value network
for creating market pull.

Providing conceptual solution by
stressing the sustainable
revenues.
D-Grade: making higher price of
sustainable value acceptable
Keeper system: show contribution
to bio-based economy

Stage V
Continued
growth

Creating a total solution,
consisting of goods and
services, targeted at the
end client.
D-Grade: combinations
with complementary
products
Keeper system: services
with complete product
portfolio

Developing value network
for joint market
development.

Providing a total solution, with
sustainable revenues and
intangible benefits (for example,
convenience, market value).
D-Grade: making price less
relevant
Keeper system: creating
awareness for bio-based
economy
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Stage I, Ideation
In both cases, the initiators of the new sustainable product start with the idea to substitute
an existing product, currently made with oil-derived plastics, with a sustainable alternative
using bio-based and biodegradable plastics. In this stage, this sustainable technology is
explored, focusing on whether the desired functionality is met by the new technology.
Stage II, Conception
Based on the idea, a functional concept is developed by adapting the sustainable
technology to the product and its envisioned end-of-life scenario. For both cases, a
dedicated material recipe is developed and the sustainability of the product proved,
focusing on bio-based content and biodegradability (that is, compostability for D-Grade
and soil degradability for the Keeper system). The value proposition is aimed at the direct
customers (that is, growers for D-Grade and gardeners for the Keeper system). Value
capture is focused on gaining economic revenues from product sales, based on price-perunit, while adding the sustainable quality aspect that the material is bio-based and
biodegradable.
Stage III, Business start-up
In this stage, the value proposition is still providing a product concept targeted at direct
customers, but it stresses the added value for the whole chain in order to help direct the
firms’ business customers to persuade their clients. Instead of price-per-unit, the costs and
revenues throughout the lifecycle of the product are emphasised, both economically and
environmentally.
Stage IV, Early growth
In early growth, a considerable change in the business model takes place. The value
proposition is redirected from the direct customers of the firms towards the end clients of
the products. This asks for changes in the way value is being delivered and captured as well.
The value delivery is aimed at creating a pull-effect from the end client by improving
credibility and visibility. Value capture is changing towards providing a conceptual solution
by stressing its sustainable revenues in terms of CO2 reduction and contribution to a biobased economy.
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Stage V, Continued growth
Being a solution provider is, in both cases, taken a step further by co-creating with product
partners total solutions that consist of combined goods and services with sustainable
revenues and intangible benefits, such as convenience and market value. Creating
awareness for the intangible benefits is an important part of value-capture.
Interaction between business modelling and networking: value shaping
Looking closely at the networking and business modelling activities undertaken by the focal
firm and its partners reveals a central phenomenon that is apparent in all stages and that
we call ‘value shaping’. We define this phenomenon as, ‘the process of identifying new
types of value that can be delivered by a business model, through interaction with the
network’. The network ‘shapes’ the value delivered by pointing to benefits the network
partners see, that were as yet unidentified by the entrepreneur in the existing business
model. On the other hand an improved business model spurs expansion of the network
with specific ties. Below are examples of this phenomenon in each of the five successive
stages of development of the network and the sustainability-oriented business model. Each
stage shows a specific form of value shaping taking place.
Value shaping in the ideation stage: exploring value
In this stage, the focal firm explores the value of the technology by means of strong lateral
ties, primarily from the existing network of the firm or the social network of the
entrepreneur. In the case of D-Grade, the lateral partner is a material supplier from the
existing network of the firm. A characteristic quote from Desch Plantpak of the D-Grade
case regarding this is: ‘At a certain point contact was made with a materials supplier, and
a test was conducted. Yes, and then nothing happened for years because the material
wasn’t available and it wasn’t possible to make it in large volumes.’ In the case of the
Keeper system, the knowledge partner is an informal tie from the social network of the
entrepreneur who is active in the production, application, and sales of plastic products and
intermediate products. A remarkable quote from Natural Plastics of the Keeper system case
is: ‘I once ran into someone from a plastics processing company, and we started talking
about the plastic soup; what a situation that is, really. At some point he had access to some
bio-based plastics, and then we started experimenting.’
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Value shaping in the conception stage: developing value
In this stage, the R&D effort is aimed at translating the sustainable technology to fit the
functional product requirements, and to realise reproducible production parameters. In
the D-Grade case, a potential customer is initially involved from the network of the
knowledge partner. When this customer decides not to proceed with the project, the firm
continues the development and seeks other potential customers. The customer involved
at the end of the conception stage is a grower with a large retailer as end client expressing
the demand for the product. In the case of the Keeper system, the customers are two
gardeners originating from the social network of the entrepreneur, one from the business
market and one from the consumer market. Both customers are involved in developing and
testing the product and are potential customers. Regarding this, a Keeper system customer
said: ‘We conducted tests with it; we planted some trees here and there, also coordinated
with city councils here in Amsterdam. And they monitored what’s happening with that
material. We then made some changes to that, until we said, ‘Hey, I’ve actually got a
product.’ For both cases, a lateral partner is important as well, although for different
purposes. In the D-grade case, this is a reputable knowledge institute that helps develop
the material and field-test the products. As the knowledge partner in the D-Grade case
said: ‘There was a test at a large violet grower wherein we literally made thousands of pots
because one of the first things that you want to know is: well, I put a violet in it, but imagine
that it gets going and the violet dies because the pot degrades. So that has to be tested
first.’ In the case of the Keeper system, this is an intermediary organisation assisting the
entrepreneur in building up the network for upstream organisation.
Value shaping in the business start-up stage: reframing value
Through encounters with potential direct customers, the innovators in both cases realise
the need to reframe the value of their sustainable innovations. The new value proposition
in this stage is still a product concept targeted at direct customers, but it stresses the added
value for the whole value chain in order to help direct the firm’s business customers to
persuade their clients. Instead of price-per-unit, the focus is transposed to the economic
and environmental costs and revenues throughout the product lifecycle. In the D-Grade
case, for example, the higher product costs are made more acceptable by stressing the
lower costs for waste disposal and the potential for CO2 reduction. Desch Plantpak: ‘It’s
important that we inform our customers about these products, both the wholesalers and
the individual users, for example, about the reduced CO2 emissions and the lower energy
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usage that’s required for production.’ To support this reframing of value, in both cases, the
network is extended with new lateral ties, for example, with certifying bodies and
consultancy firms. These ties are involved to prove sustainability and added value for the
whole chain and help to build credibility and reputation. In this stage, though, the adoption
of the product by the market still lags; the channel is reluctant, and potential direct
customers find it difficult to sell the proposed added value to their client. Natural Plastics
in the Keeper system case said: ‘We were confounded, we’d developed a really impressive
product, but why wasn’t it being applied? It was better for people, planet and profit, you
name it. Only it wasn’t being used.’
Value shaping in the early growth stage: redirecting value
In the early growth stage, the companies realise they need to shift the focus of the value
towards the end client, who determines what solution is used or prescribed. Desch
Plantpak from the D-Grade case: ‘We were very proactive in approaching everyone. And
when we started, we didn’t exactly know how to do it. Yeah, because it went out to the
growers and they all reacted enthusiastically but they didn’t want it because it was too
expensive. Up until we came up with the idea, that we shouldn’t be approaching the grower;
we should go to the grower’s customer. And they’ll, let’s say, increase the demand. If you
do that, then yeah, that nursery will show up and say, hey, now I need that.’ This shift
constitutes a considerable change in mind-set in both firms. The value is redirected from
the direct customers of the firms towards the end clients of the products. As a consultant
in the Keeper system case stated: ‘Instead of going door-to-door, Natural Plastics gave
training seminars and presentations about biodegradable plastics and how that could be a
different solution for trees, which meant that you’d come up with a sustainable solution. He
presented that proposition to administrators at the Ministry of Infrastructure and the
Environment, at the Provinces, and at city councils. What he did was involve the whole
market in his product instead of approaching them one-by-one. What happened is that the
product started showing up in specifications.’
Value shaping in the continued growth stage: extending value
At the time of data analysis, both cases found themselves at the continued growth stage.
In this stage, in both cases, the value being delivered is extended by creating combined
goods and services in collaboration with horizontal and lateral partners, thereby creating
total solutions for the end client that provide multiple forms of value. In the D-Grade case,
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the initiator collaborates with other companies in developing total retail solutions by
making and offering product combinations. Desch Plantpak: ‘What our sales manager
mostly does is that he tries to express our value-added, but not by saying, “Hey, look at this
great product”, but by finding companies who, together with us, make something, that has
a sort of synergy effect.’ In the Keeper system case, the entrepreneur joins forces with a
fellow developer to create a service in which a wide portfolio of bio-based products is
offered to the end client, consisting of products from not only their own companies, but
also from other suppliers. Natural Plastics: ‘We started working with other companies so
that we could offer 30 different things, from fundamental improvements to all sorts of other
things. So you can apply the whole spectrum of products around these trees, give advice.’
In Table 2.4 for each form of value shaping as described above, a definition is given, as well
as the trigger for the transformation to the next stage and successive form of value shaping.
Table 2.4 Value shaping in five successive stages: definitions and triggers
Stage

Form of value
shaping

Definition and trigger for shift to the next stage and form of value
shaping

Stage I
Ideation

Exploring value

Exploring the functionality and readiness of the sustainable technology
through collaboration with existing ties.
Trigger for shift: Technology readiness and actual market demand for
the value added by the sustainable technology.

Stage II
Conception

Developing value

Translating the sustainable technology into a viable product concept
through collaboration with potential customers and other research
partners.
Trigger for shift: Proven product concept ready to be introduced in the
market.

Stage III
Business
start-up

Reframing value

Stage IV
Early
growth

Redirecting value

Stage V
Continued
growth

Extending value

Adapting the message towards stressing the value for the whole value
chain, for example, to help direct customers persuade their clients.
Trigger for shift: Reluctance of the market to adopt the sustainable
technology.
Changing the target group at which the value is aimed, for example,
from direct customers towards end clients and decision makers.
Trigger for shift: Apprehension of the needs of multiple stakeholders.
Creating total solutions that provide mutual value for multiple
stakeholders (for example, end client and decision makers) through
collaboration with horizontal and lateral partners.

53

Chapter 2

Based on the changes found in both network ties and business model, and on the
interaction between business modelling and networking, a stage model for value shaping
is created. Based on the above, Figure 2.1 visualises for each successive stage how the
business model develops, what type of network ties are involved for each form of value
shaping, and where in the value-shaping process a shift in business model thinking occurs.
The stage model shows that in the first two stages, value shaping evolves from exploring
value that can be delivered with existing ties, to actual development of value with one or
two potential customers. In the business start-up stage, the value is reframed towards
providing added value for the whole chain. Up to this stage, the original business model
and the network are transformed gradually. After the business start-up stage a change in
business model thinking takes place when the market proves to be reluctant towards the
sustainable technology. The companies realise that they should redirect the value concept
towards other target groups, and extend the value to create total solutions for multiple
stakeholders, by strategically building a value network.

Discussion
This study proposes value shaping as the operative mechanism for the interaction between
networking and business modelling. The stage model of value shaping (Figure 2.1)
demonstrates that it continually develops, even after start-up and up to the continued
growth stage. The five forms of value shaping are the micro-level processes constituting
the interaction between business modelling and networking. Value shaping therefore
changes form over time: with changes in the business model and the network, value
shaping evolves from exploring to extending value.
In this section, we discuss how the results add to the (sustainable) business model
literature, by first looking at how value shaping as operative mechanism for business
modelling between networking and business modelling contributes to existing business
model approaches and tools. Next we zoom in on how interaction with new and existing
network ties triggers business model innovation, and in return how business modelling
induces new networking activities. Finally, we present avenues for further research.
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Figure 2.1 A stage model for value shaping

The interaction between network ties and business modelling
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Value shaping in five successive forms
Combining an activity perspective (Zott & Amit, 2010) with a longitudinal approach (Jack et
al., 2008), the concept of value shaping adds to existing approaches and tools for business
model innovation in various ways. When compared with the generic business model
innovation process as described by Schallmo (2013), the processes of reframing, redirecting
and extending value show that adjustments of the business model may take place already
during implementation and are not solely confined to adjustments of the business model
later on. To business model approaches and tools that incorporate a network perspective
(for example Bocken et al., 2013; Breuer & Lüdeke-Freund, 2017; Geissdoerfer et al., 2016;
Lindgren et al., 2010; Rohrbeck et al., 2013) the five successive forms of value shaping show
how stakeholder interaction may be included throughout the whole innovation process:
business modelling through networking. Finally, the processes of reframing and redirecting
value resemble business model changes found by Ziaee Bigdeli et al. (2016) during the
reorientation phase of University spinouts, but add in which direction the value proposition
is redefined in the case of sustainability-oriented innovations and how this is actually
triggered by network interactions.
Business model development, triggered by network interaction
The business model development process (Table 2.3) and the stage model (Figure 2.1) show
that, induced by interaction with network ties the business model is changed several times.
Each change can be considered a redesign or innovation, while it constitutes a new value
proposition providing new product or service offerings to customers and end clients
(Mitchell & Coles, 2003; Schaltegger et al., 2012). The results show that networking
facilitates changing the value proposition, including the group it targets (Chesbrough,
2010), but may also change the revenue model involving an appropriate distribution of
costs and benefits (Boons & Lüdeke-Freund, 2013). After the value is explored and
developed into a functional product concept together with the existing network (‘exploring
value’ and ‘developing value’), the business model is substantially changed by creating a
value concept for the whole. This process, called ‘reframing value’, is instigated by
encounters with new ties (mainly potential direct customers). After continuing market
reluctance, the value proposition is redirected towards another target group (‘redirecting
value’), again changing the business model substantially, and finally the business model is
transformed towards being a total solution provider consisting of a new value network and
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value capturing mechanism, based on apprehension of the needs of multiple stakeholders
and collaborating with horizontal partners (‘extending value’).
Redirecting value and extending value are inflicted by network interaction, and can be
considered an important step towards creating value for multiple stakeholders, as is
suggested by various scholars (for example Evans et al., 2017; Lüdeke-Freund & Dembek,
2017; Schaltegger et al., 2016). Especially in the case of sustainability-oriented innovations,
business model innovation is stimulated by creating encounters with multiple stakeholders,
for example with downstream relationships varying from direct customers to end clients
and decision makers. Interaction with multiple stakeholders creates a better understanding
of which stakeholders can become possible beneficiaries of the sustainable technology,
and what tangible and intangible benefits they may desire in terms of economic, social and
environmental value. This way value shaping assists in pointing to new or extended value
propositions or target groups, thus creating value for all stakeholders (Freeman, 2010).
Development of network ties, triggered by changes in the business model
The network ties development process (Table 2.2) and the stage model (Figure 2.1) show
that changes in the business model in return make clear what other network ties are
needed, demonstrating how the boundary-spanning function of business models
(Doganova & Eyquem-Renault, 2009; Zott & Amit, 2010) spurs firms to expand and
strengthen the network. This is especially the case from the business start-up stage
onwards.
In the business start-up stage the message is adapted towards stressing the value for the
whole value chain (reframing value), for example in order to help direct the firm’s business
customers persuade their clients. The subsequent change in the business model triggers a
search for new partners that can support the firm’s message, for example by proving the
environmental value of the proposition, next to its economic benefits. In the growth stage
of the two cases studied, a change in business model thinking occurs after reluctance of
the market to adopt the sustainable technology, redirecting the value proposition for
example beyond the direct customer. The new target group for the value proposition
(redirecting value) first steers the firm’s networking activities towards expanding the
network with other downstream relationships, for example end clients and decision
makers. Apprehension of the needs of these stakeholders, activates a focused expansion
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of the network with strong ties with a variety of strategic partners (key downstream
partners, product partners, lateral partners) to collaboratively create total solutions
(extending value), both actively as well as passively as interesting partners also announce
themselves.
Redirecting value and extending value changes the entrepreneurs’ value chain perspective
towards a notion of creating value networks (Allee, 2009; Evans et al., 2017) in which
strategic relationships are being built for mutual value creation with a variety of
stakeholders for commercialisation of a sustainable technology. In the case of
sustainability-oriented innovations value networks are strategically built to collaboratively
develop radically new value propositions and extend the market for the new solution, a
notion that was also found by Ziaee Bigdeli et al. (2016) in the scale up phase of university
spinouts.
Limitations and further research
We acknowledge several limitations to this research. This qualitative study is based on two
cases, limiting the analytical generalisability of the results. Both cases concern a
sustainability-oriented innovation aimed at business-to-business markets with direct
customers buying and using the products, and end clients or decision makers with a large
influence on what products are used. Another specific characteristic of the cases studied is
the sustainability-oriented innovations concerning introduction of a bio-based and
biodegradable material. To what extent the concept of value shaping, the proposed stage
model, and the change in business model thinking hold for other situations and innovation
types needs further exploration.
The empirical results in this study suggest it is fruitful to further study the intersection of
business modelling and networking. The strategic development of value networks for
sustainable business models provides an important avenue for further research as it shows
to be a key factor in capturing the commercial potential of new sustainable technology.
The important work that has been done in studying the relation between networks and
business models at one point in time (for example by Lindgren et al., 2010; Rohrbeck et al.,
2013) may be integrated with a more dynamic time- and process- oriented perspective.
The successive forms of value shaping demonstrate what kind of cognitive changes may be
necessary to ‘find the right business model’, an important barrier found by Chesbrough and
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Rosenbloom (2002) when capturing value from technological innovations. This cognitive
change appears to be essential for the market’s adoption of the sustainability-oriented
innovation and could benefit from further research. Value shaping and the stage model
could further benefit from empirical research exploring how the process takes place in
cases with other sustainable or even non-sustainable technologies. Additional research
may also shed more light on other factors affecting value shaping such as political, social,
or psychological elements.

Conclusions
The main contribution of this chapter to the business model literature is the identification
of value shaping as an operative mechanism describing the relation between networks and
business modelling, from ideation to growth of the business in five micro-level processes.
Value shaping refers to the mutually constitutive process in which on the one hand
networking helps to refine and improve the overall business model and on the other hand
an improved business model spurs expansion of the network. The concept of value shaping
contributes to the emerging sustainable business model research by showing how
interaction with network ties can help to clarify the types of financial, social and
environmental value that a sustainable technology can deliver and hence help building the
value networks to let the sustainability-oriented innovation succeed. The stage model for
value shaping may serve as an analytical tool to study sustainable business model
innovation from a longitudinal and boundary-spanning network activity perspective. To
existing approaches and tools for business modelling, the concept of value shaping
contributes by providing a stage model for business modelling through networking,
revealing how SMEs/entrepreneurs use their network in business modelling over time. For
practitioners the five successive forms of value shaping may serve as a guideline to proactively build their network and use specific network ties to evaluate and (re)design the
business model, and enable the successful implementation of sustainability-oriented
innovations.
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CHAPTER 3
Business model innovation for sustainability:
The role of stakeholder interaction and
managerial cognitive change1
Business model innovations emerge over time and are influenced by managerial interaction with
stakeholders. Especially with regard to business model innovation for sustainability, managerstakeholder interaction can radically change a company’s business model and underlying logic.
However, the majority of the literature shows how manager–stakeholder interaction may limit
business model innovation when stakeholders reinforce existing managerial cognitions. In this
chapter we study how stakeholders can also stimulate business model innovation by affecting
managerial cognitive change. Through three case studies, we find that this can occur through
three shaping processes: market approach shaping, product/service offering shaping and
credibility shaping. We also find that the impact of new or latent stakeholders is greater than that
of existing stakeholders. We end the chapter by sketching a research agenda to further unravel
the role of stakeholders affecting managerial cognition around business model innovation for
sustainability.

1

This chapter is a slightly adjusted version of:

Oskam, I., de Man, A.P. & Bossink, B. (2020, forthcoming). Business Model Innovation for Sustainability: The
Role of Stakeholder Interaction and Managerial Cognitive Change. In Sustainable Innovation: Strategy,
Process, and Impact, edt. Voinea, C.L., Roijakkers, N., Ooms, W. Routledge/ Taylor & Francis.
Previous versions of this chapter were presented at R&D Management Conference 2017, July 1–5, 2017,
Leuven, Belgium, and at the 2nd International Conference on New Business Models, June 20–23, 2017, Graz,
Austria.

The role of stakeholder interaction and managerial cognitive change

Introduction
In order for a company to create a viable business case for sustainability, it may need to
make substantial changes to its business model (Schaltegger, Lüdeke-Freund and Hansen,
2012; Boons and Lüdeke-Freund, 2013). The literature indicates that stakeholders play an
important role in business model innovation (Boons and Lüdeke-Freund, 2013, Doganova
& Eyquem-Renault, 2009; Stubbs & Cocklin, 2008; Zott et al., 2011). Although stakeholder
interaction is considered a proactive strategy that can radically change a business logic
(Dmitriev et al., 2014; Schaltegger et al., 2012), it remains unclear exactly how interaction
with stakeholders influences business model innovation (Aspara et al., 2011; Della Corte &
Del Gaudio, 2014; Spieth et al., 2016).
Building on recent insights about the role of managerial cognitive change in business model
innovation (Cavalcante et al., 2011; Tikkanen, Lamberg, Parvinen & Kallunki, 2005; Spieth
et al., 2016), we propose that stakeholders affect managerial cognition and hence business
model innovation. Following Barr et al. (1992), we define managerial cognitive change as
an adjustment of the manager’s ‘mental models’, ‘cognitive maps’ or ‘beliefs’. Most extant
research has studied how stakeholders reinforce existing managerial cognitions and hence
constrain business model innovation (for example, Aspara et al., 2011; Saebi, 2015;
Tikkanen et al., 2005). The way in which manager–stakeholder interaction may also trigger
managerial cognitive change, and thus stimulate business model innovation, has been
understudied (Aspara et al., 2011; Spieth et al., 2016). This possible effect is especially
relevant when developing business models for sustainability, as these confront managers
with new technological possibilities and require the involvement of various (new)
stakeholder groups. Through three case studies of business model innovations for
sustainability, we aim to gain insights into stakeholder-induced managerial cognitive
change in business model innovation for sustainability and identify processes that trigger
and support this managerial cognitive change.
This chapter proceeds with a review of the existing literature on the connection between
the three elements of our study: business model innovation, stakeholder interaction and
managerial cognition. We then analyse three empirical cases of business model innovation
for sustainability, focusing on stakeholder-induced changes in managers’ cognitions. Our
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findings propose that stakeholders affect managerial cognitive change, and subsequently
business model innovation, via three shaping processes.

Theoretical background
Core concepts of this study
We start this section by defining sustainable business model innovation, and then explore
the role of stakeholder interaction and the role of managerial cognition in business model
innovation. We then review the literature on the connection between the role of
stakeholders, managerial cognitive change and business model innovation in order to
identify the research gap.
Sustainable business model innovation
Scholars are increasingly regarding the successful implementation of sustainable
innovations as a business model challenge (Boons & Lüdeke-Freund, 2013; Boons et al.,
2012). For the purposes of this chapter, we regard a business model as a conceptual
representation of a business comprising a value proposition offering products and/or
services to customers and describing how this value is created and delivered, including the
value capture mechanisms it employs (Teece, 2010). However, business models are rarely
perfect from the start. Instead, they develop over time (Spieth et al., 2014), often following
an iterative process (Dmitriev et al., 2014). The outcome of this innovation process involves
changing one or several components of the business model (Cavalcante et al., 2011;
Schaltegger et al., 2012; Spieth et al., 2016). When this process leads to a completely new
value proposition, this can be considered a business model innovation (Schaltegger et al.,
2012), providing customers and end users with product or service offerings that were not
previously available (Mitchell & Coles, 2003). This business model innovation process can
be defined as ‘the search for new business logics of the firm and new ways to create and
capture value for its stakeholders’ (Casadesus-Masanell & Zhu, 2013, p.464), and is
especially relevant for a firm’s strategy when commercialising new ideas such as
technological innovations for sustainability (Chesbrough, 2010; Evans et al., 2017; Spieth
et al., 2014). In contrast with generic business models, a sustainable business model not
only creates economic value for customers and end users, but also considers the needs of
a broader variety stakeholders, including stakeholders with soci(et)al and environmental
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wishes and demands (for example, Evans et al., 2017; Schaltegger, Hansen & LüdekeFreund, 2016; Stubbs & Cocklin, 2008). Such a model captures ‘economic value while
maintaining or regenerating natural, social and economic capital beyond its organizational
boundaries’ (Schaltegger et al., 2016, p.6).
Stakeholder interaction
Stakeholders are an important trigger for business model innovation for sustainability
(Evans et al., 2017; Oskam, Bossink and de Man, 2018; Schaltegger et al., 2012; Stubbs and
Cocklin, 2008). Following Freeman (1984), we define stakeholders as those groups that ‘can
affect or are affected by’ a manager’s decisions or actions (Freeman, 1984, p.46). We use
this broad view on stakeholders as it explicitly includes ‘latent’ stakeholders, given that ‘the
potential relationship can be as relevant as the actual one’ (Mitchell et al., 1997, p.859). A
firm’s stakeholders include classic primary stakeholder groups such as employees,
customers, suppliers and financiers (Clarkson, 1995; Freeman, 1984). In the case of
sustainable innovations, a broader range of more or less latent stakeholders is considered
critical (Schlange, 2009; Buysse & Verbeke, 2003) and may include stakeholder groups such
as academia, industry bodies, regulators and policy-makers, environmental nongovernmental organisations, local communities, the media and nature (Azzone et al., 1997;
Evans et al., 2017; Stubbs & Cocklin, 2008). Which of these latent stakeholders are
perceived as salient depends on the type of sustainable innovation and on the context in
which the firm operates (Buysse & Verbeke, 2003) and changes over time (Dentchev &
Heene, 2004; Mitchell et al., 1997). According to Mitchell et al. (1997), the degree of
stakeholder salience is determined by the impact of three attributes: power, urgency and
legitimacy. Schlange (2009) proposed that, in the case of sustainable innovations, these
attributes should be changed to philosophy, impact and legitimacy. Dependent on the
perceived salience, a latent stakeholder may become an active partner; managers should
thus observe and adapt to changes in stakeholder importance (Dentchev & Heene, 2004).
A firm’s business model is about how these stakeholders and managers interact and create
value (Freeman, 2010), stressing the reciprocal relationships between managers and
stakeholders. Especially for commercialising sustainable and technological innovations,
stakeholder interaction in the business model innovation process is considered a proactive
strategy that may radically change the business logic and help reconceptualise value
(Dmitriev et al., 2014; Evans et al., 2017; Schaltegger et al., 2012).
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Managerial cognition
The role of managerial cognition in business model innovation is of particular interest when
managers are confronted with new information and new technological possibilities (Foss &
Saebi, 2017; Spieth et al., 2016) as, in that case, ‘managers must expand their perspectives
to find an appropriate business model in order to be able to capture value from that
technology’ (Teece, 2010, p.355). One characteristic of business models is that, in the
minds of managers, they can be manipulated (Baden-Fuller & Mangematin, 2013; Doz &
Kosonen, 2010; Hadida & Paris, 2014). Consequently, managerial cognition should play a
central role in understanding business model innovation (Foss & Saebi, 2017; Martins et
al., 2015). However, research into the conditions under which it has either an impeding or
a stimulating effect remains in a developmental stage (for example, Baden-Fuller &
Mangematin, 2013; Hadida & Paris, 2014; Nadkarni and Barr, 2008). The literature argues
that cognitive blindness may impede business model innovation when managers are not
receptive to other ways of thinking about their business model (Baden-Fuller &
Mangematin, 2013). However, other authors have proposed that externally induced
changes in managerial cognition can stimulate business model innovation (Cavalcante et
al., 2011; Chesbrough, 2010; Hadida & Paris, 2014; Martins et al., 2015; Nadkarni & Barr,
2008; Spieth et al., 2016). It is clearly important to analyse managerial cognition in order to
gain a better understanding of its effect on business model innovation.
Identifying the research gap
In short, even though the literature agrees on the importance of both stakeholders and
managerial cognition in business model innovation, only a few authors have considered
these three elements together. There is little clarity regarding how stakeholders can
change managerial cognition in a way that leads to business model innovation. Further
research is needed to identify nuanced insights regarding when, how and why stakeholders
induce managerial cognitive change that leads to business model innovation. For example,
Aspara et al. (2011) were explicit about the connection between these three elements,
finding that the understandings of the role of the firm that are shared by the manager and
its stakeholders have a considerable influence on business model innovation. However,
Saebi (2015) stated that external drivers for change are no guarantee that business model
innovation can occur, because managerial cognition may stand in the way. ‘On a cognitive
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level, management might be unable or unwilling to perceive the need for change’ (Saebi,
2015, p.159).
This view of managerial cognition as being limited in how it allows manager–stakeholder
interaction to influence business model innovation is further explored in the literature.
Porac, Ventresca and Mishina (2002) proposed a distinction among four types of
managerial cognition that may influence a firm’s actions related to business model
innovation: industry or corporate recipe, reputational rankings, boundary beliefs and
product ontologies. Aspara et al. (2011) and Tikkanen et al. (2005) used this
operationalisation of managerial cognition to explore how managerial cognition may limit
business model innovation. They found that the stronger the ‘industry recipe’, the more
uniform the business model will be across competing firms and the narrower the
alternatives for change. Regarding existing ‘reputational rankings’, decisions related to
business model innovation reinforce existing rather than prospective reputational
rankings, leading to more uniform business models. ‘Boundary beliefs’ about who the firm
can pursue as a customer or serve as a supplier tend to constrain the firm’s marketing
efforts. Finally, cognitions of current ‘product ontologies’ constrain the redesign of
product/service offerings (Aspara et al., 2011; Tikkanen et al., 2005; Porac et al., 2002).
These four types of managerial cognition are a useful operationalisation to research the
effects of managerial cognitive processes (Porac et al., 2002) on new business modelling
(Aspara et al., 2011; Tikkanen et al., 2005). However, these have focused exclusively on
how stakeholders constrain business model innovation.
Other research has also dealt only marginally with the question of how managerstakeholder interaction may trigger cognitive change and spur business model innovation,
despite the fact that an outside perspective may play an important role in business model
innovation by increasing an organisation’s strategic sensitivity (Doz and Kosonen, 2010).
The literature only shows that managerial cognition changes through negotiating with
stakeholders (Aspara et al., 2011), and by experimenting in emerging markets, which brings
a different set of stakeholders (Chesbrough, 2010). The business model literature also has
a tendency to lump all stakeholders together (Schaltegger et al., 2016; Evans et al., 2017)
and to assume that the set of stakeholders a firm faces is static, whereas, in practice, they
may change.

67

Chapter 3

In summary, existing contributions make it clear that a promising avenue for further
research lies in the study of (1) managerial cognitions as an ingredient of business model
innovation, (2) the role of stakeholders in changing these cognitions and, (3) the influence
of managerial cognitive change on business modelling. How exactly managers’ interaction
with stakeholders contributes to managerial cognitive change, and thus influences business
model innovation, remains unclear (Aspara et al., 2011; Spieth et al., 2016). Our research
aims to take a step toward answering this question.

Research design
The objective of this study is to gain insight into how managers’ interactions with
stakeholders contribute to managerial cognitive change that induces business model
innovation for sustainability and unravel its constituent processes. We use a qualitative
research approach to provide in-depth insights into this phenomenon – an insight that can
potentially be generalised to theory (Eisenhardt, 1989; Yin, 2017). The research design
consists of multiple case studies and is a first step towards developing insights that are
analytically valid for comparable cases (Eisenhardt & Graebner, 2007; Yin, 2017).
Case selection
We build on three cases following a replication logic that enables within-case and crosscase analysis, as well as pattern matching (Eisenhardt, 1989). We have selected three cases
in which a manager interacts with stakeholders and, based on that interaction, develops a
new understanding of the role of his/her business and consequently decides to adapt the
appropriate business model. The cases are comparable because each case concerns an
emerging sustainable technology that has been successfully introduced by a firm into the
market by innovating its business model, including the value proposition (Schaltegger et
al., 2012). Table 3.1 provides a description of the cases and shows that, in each case, the
change of the value proposition includes a change of both the product/service offering and
the target group. The cases are recent Dutch examples of environmental or social
sustainable innovations.
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Table 3.1 Description of cases and changes in the value proposition
Characteristics

Case study
Natural Plastics

D-Grade

WeGo

Innovation

Bio-based and soil
degradable products for
landscaping

Bio-based and compostable Car sharing service for
products for horticulture
consumer market

Business idea

2009

2004

2011

Market launch

2011

2009

2014

Initial value
proposition

Product system (sustainable
tree anchoring system),
aimed at direct customers
(gardener)

Single product
(biodegradable pot), aimed
at direct customers
(grower)

Product-service system
(smart box and car sharing
platform), aimed at consumer
market (car owners)

New value
proposition

Service plus accompanying
products (advice/training
and bio-based product
portfolio), aimed at decision
makers (municipalities)

Combination of products
(e.g., pack consisting of
tray, biopot, aquapad and
sheet), aimed at end
customers (retailer)

Service plus technology (fleet
management solution, incl.
smartbox and software
tools), aimed at business-tobusiness market (fleet
owners/managers)

Data collection and analysis
The main data sources for this study consist of semi-structured interviews and archival data
sources (see Table 3.2). Interviews were conducted with the managers who are directly
responsible for the sustainable innovation and commercialisation trajectory and with key
partners involved. These interviews covered all of the main players, as our studies concern
small firms. The interviews pertained to the inter-firm-level value creation processes and
focused on changes in the managers’ understanding of the role of the firm in its business,
and the influence of manager-stakeholder interactions therein, as well as on forthcoming
strategic actions (see Appendix D for interview topics and examples of interview
questions). All interviews were recorded and transcribed verbatim. For the preparation of
the interviews and for triangulation purposes, we gathered and studied archival data
sources, consisting of internal and external data sources covering a prolonged period prior
to and after the innovation of the business model. The archival data were especially helpful
in validating the changes in managerial cognition and business model that were found in
the interview data through expression of the role and offering by the firm prior and after
the changes had occurred. Those changes are documented in archival data of the
companies involved (for example, in company reports, websites, presentations and press
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releases) but there is also recognition of these changes by the media (in magazine articles
and media coverage, for instance) and the market (such as in case study reports).
Therefore, the role of the secondary data is, on one hand, to document the business model
changes, but on the other hand to act as an independent source that confirms changes in
the business model are recognised in the outside world.
Table 3.2 Overview of interviewees and archival data sources
Data type and
characteristics

Case study
Natural Plastics (NP)

D-Grade

WeGo

Nr. of interviews

5

3

4

Manager case

Manager/entrepreneur
(2x)

Marketing & sales
manager (2x)

Manager/entrepreneur
(2x)

Key partners and
their roles

Launching customer
(co-creator and sales
partner), consultant,
partner (co-developer
and reseller)

Knowledge provider
(research and
development partner,
representing three
launching customers)

Launching customer
(co-creator), partner
(co-developer, reseller
and financier)

Year conducted

2015

2015

2016

Nr. of archival
data

29

30

23

Company data

1 website, 3 videos, 3
presentations, 4 company
documents

2 websites, 6 press
releases, 1 presentation, 2
company documents

1 website, 1 company
blog, 2 company
documents

External data

14 news items on
external websites, 4
magazine articles,

10 news items on external
websites, 5 magazine
articles, 1 presentation, 1
case study report

12 news items on external
websites, 6 magazine
articles, 1 case study
report

Interviews

Archival data

Other

Period covered

2 memos of company visit
and informal interview
with manager
2010–2015

2007–2015

2012–2016

The analytical process consisted of three stages, constituting open coding, axial coding and
selective coding (Strauss & Corbin, 1990). Software for qualitative data analysis (Atlas.ti)
was used to manage the volume and variation of the data and to make data displays. In the
first stage, open codes were created for changes in the manager’s understanding of the
business in each case and the interactions with stakeholders that contributed to this
change. In line with Aspara et al. (2011), Barr et al. (1992), Martins et al. (2015), and Tripsas
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and Gavetti (2000), we looked for instances in our data where managers explicitly
mentioned that stakeholder interaction had changed their understanding of the role their
business plays, stimulating them to look for new value propositions. Additionally, text
segments related to value creation activities, both prior to and after the innovation of the
business model occurred, were coded in both interviews and secondary data sources. In
the second stage, a process of sorting and grouping took place, identifying sequences and
differences between value creation activities and types of stakeholders involved, before
and after the manager’s change of business understanding occurred. In this stage,
categories were created by reducing, comparing and clustering the more than 100 open
codes that were initially found and by looking at similarities and differences among cases
through a process of cross-case pattern matching. In the third and final stage, we explored
the relationships between the categories and defined concepts around the central research
question. An overview of the final coding scheme is provided in Appendix E.

Findings
A stakeholder-induced managerial cognitive change
For each case, we describe the initial business model for sustainability, focusing on the
value proposition and its dominant logic, and explain the change that occurred in the
manager’s cognition and the stakeholder interactions that led to this change.
NP case
Natural Plastics was initiated by a civil contractor who saw how plastics used around roads
pollute the soil. He developed a system for underground tree anchoring made of soildegradable bio-based plastic. After a successful pilot period, the system was introduced to
direct customers (gardeners and contractors), with the dominant logic in business model
being that a sound, sustainable product sells itself. Although the system was received as ‘a
bio-based economy best-practice’, the distribution channel and gardeners appeared
reluctant to adopt the solution, even though it did not involve any extra costs.
Increased interaction with potential direct customers did not mitigate this reluctance. A
consultant from an intermediary organisation that guided the manager during the
commercialisation stage encouraged the manager to rethink the role the firm should play
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in the market. The manager realised he had to reframe the value of the system he was
offering and needed to target municipal decision-makers instead of direct customers.
Through interaction with academic researchers and a new product partner, the manager’s
understanding of the firm’s role changed from that of supplier toward that of a change
agent in the bio-based economy, giving presentations and offering advice to municipalities
centred on a variety of bio-based solutions for landscaping. About this change the manager
said: ‘We came to the conclusion that when you’re just selling products, when your product
is just standing somewhere [one-off], you are nowhere. You have to turn it into a concept …
You have to get into the heads of the municipal purchasers and in their perception of the
environment.’
D-Grade case
Desch Plantpak, a producer of thermoform pots, containers and trays for the horticultural
market, introduced a sustainable product line made of 100 per cent biodegradable and
renewable material called D-Grade. Initially, the value proposition (products that can be
disposed of through composting) was aimed at professional horticulturalists. The dominant
logic was that this line could be commercialised with the same business model as that for
traditional products and the product’s sustainable quality would compensate for the
somewhat higher price. Although the D-Grade line was received well by market parties, the
higher price proved to be a stumbling block with potential direct customers (such as
growers).
Following numerous encounters with reluctant direct customers, the manager developed
a new line of thinking. He stated: ‘We approached the growers, and they all reacted
enthusiastically, but eventually they didn’t want it because it was too expensive. We then
came up with the idea that we shouldn’t be approaching the grower; we should go to the
grower’s customer [the retailers] and they will increase the demand.’ This changed
perception spurred the manager to start enticing the retailers to prescribe the bio-pot to
the growers. Following interactions with retailers, the manager realised that they were not
interested in a single bio-pot and instead sought a solution into which this product is
integrated. A new employee, hired to approach retailers, decided to express the valueadded feature by collaborating with partners with complementary goods, offering total
solutions that made the price of its components less relevant.
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WeGo case
WeGo started its business by offering an automated peer-to-peer car sharing service that
allowed car owners to rent their unused cars to people in their neighbourhood. A unique
part of the offering was the installation of a ‘smart box’ – a technical solution that enabled
renters to lock and unlock the car with a smartphone, eliminating the logistical problem of
exchanging keys. During a pilot period in an Amsterdam neighbourhood, interaction with
users revealed that the lack of physical contact between owner and renter made the smart
box vulnerable to malicious intent.
A new manager, intentionally hired by WeGo to bring in fresh insights, realised that
although the smart box was technologically superior, it was not particularly suited for open
communities: ‘In a closed community where people are friends of each other, or colleagues
working for the same firm, it is completely different. That’s why we started looking where
to find that [closed community] and realised: shouldn’t we go to business-to-business?’
WeGo decided to target their service at business markets, changing the firm’s role
fundamentally. WeGo’s role changed from that of a technology provider and open
community builder toward that of a business partner, enabling organisations to realise the
same mobility performance for their closed community with fewer vehicles whilst saving
on costs and reducing CO2 emissions. This change in the manager’s understanding of the
business was triggered by a combination of different manager–stakeholder interactions,
including interactions with users, but also with product partners and financiers.
Three shaping processes
Based on cross-case analysis of patterns in manager–stakeholder interactions, we observed
that managerial cognitive change is triggered and supported by three ‘shaping’ processes
that contribute to the actual innovation of the business model for sustainability: market
approach shaping, product and/or service offering shaping and credibility shaping. Table
3.3 presents an overview of the managerial activities and the stakeholder groups involved
in the three shaping processes. Quotes provide examples of the managerial activities.
Market approach shaping
The first process, ‘market approach shaping’, relates to a redefinition of the market
interface and go-to-market strategy through managerial interaction with both existing and
new stakeholders. This shaping process contributes to a change in managerial
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understanding of the situation the business is in, from primarily being focused on
technology-push toward being actively concentrated on creating market-pull. Several
activities are found to contribute to this process, each involving different stakeholder
groups (see also Table 3.3).
First, the case studies show that creation of awareness of environmental and social issues
is vital for market approach shaping. This is especially apparent in the NP case, in which,
instead of approaching potential customers one-by-one, the manager started providing
training sessions and presentations to civil servants to pitch NP’s new sustainable
approach. Second, we saw a shift from trying to attract direct customers to enticing the
customers of these customers (that is, end customers) to prescribe the sustainable product
to the direct customers. For example, the NP case did this by convincing decision-makers
at municipalities that the new sustainable product contributes to reaching CO2 emissions
reduction goals. Third, we traced a focused market development activity that includes
partnering with key market players with additional networks. In the D-Grade case, demand
for the offering is created by approaching influential retailers whose vision fits the
offering’s philosophy. In the WeGo and D-Grade cases, collaboration with reputable
complementary partners with large commercial networks enabled cross-selling activities.
In the NP case, the manager joined forces with a company with a geographically
complementary network.
Product and/or service offering shaping
The second process is ‘product and/or service offering shaping’. Central in this shaping
process is managerial interaction with (potential) end customers and complementary
partners. Through this interaction, the offering is (re)shaped to realise and/or improve
customer value creation. In the shaping process, the understanding of the role of the
business changes from delivering functionality-oriented products and/or services toward
creating total solutions that combine several of these products/services into one concept.
Product and/or service offering shaping can comprise three activities each involving
different stakeholder groups (see also Table 3.3).
First, managerial interaction with potential end customers is important in order to gain a
deep understanding of underlying needs and problems. The WeGo case shows how
intensive collaboration with a key customer increases awareness of requirements and
desired service levels. In the D-Grade case, by interacting with retailers, the manager
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realised that the market is not interested in single products but rather desires total
solutions into which this product is integrated. Second, in all cases, a superior offering is
created by providing complementarities. Collaboration is set up with partners offering
complementary services and products of similar quality and reputation, thereby creating
offerings that have a synergetic effect and providing the convenience of one-stop shopping
(horizontal complementarities). Vertical complementarities are also found. For example, in
the WeGo case, the offering is extended with planning and monitoring software and
services through partnering. Third, the cases demonstrate that, for creating customer
value, the end effect of the offering is more important than just cost issues. Managerial
interaction with end customers is an important driver here.
Credibility shaping
The third type of shaping emerging from the data is ‘credibility shaping’, which we define
as employing and expanding the firm’s network to enhance the credibility of the value
proposition. The managerial understanding of the business triggered by this shaping
process has changed, from proving the functionality and sustainability of the innovation
toward gaining legitimacy for the innovation. Each of the three activities that are relevant
for credibility shaping involves different stakeholder groups (see also Table 3.3).
First, the case studies demonstrate that endorsement by reputable key (end) customers is
vital for credibility shaping. Key customers act as ambassadors of the sustainable
innovation and provide firms with new leads. In the D-Grade case, key customers were
actively selected for this purpose based on their sustainability approach and market
impact. In the NP case, municipalities created positive exposure and endorsed the
solutions, recommending them to colleagues from neighbouring municipalities. Second,
we found that endorsement by partners and influencers (such as independent bodies) were
equally important. In all cases, the reputation of partners opened doors to new customers.
In the NP and WeGo cases, awards from independent bodies further increased the
credibility of the offerings. Third, building extra-business relationships with parties such as
consultants, financiers and academic researchers proved to be beneficial in all three cases,
leading to stronger legitimacy through relationships with influential and renowned actors
in the field.
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Product and/or
service offering
shaping
From delivering
functionality to
creating total
solutions

Market approach
shaping
From technology
push to market pull

Stakeholders

A political party invited WeGo to give a presentation to create enthusiasm
among politicians for car-sharing solutions and to show what role the
government could play (from archival data WeGo case).
‘Natural Plastics started giving training seminars and presentations about
biodegradable plastics and how that could be a sustainable solution for trees.’
(NP case, product partner)

Examples from the case studies

‘What are firms that fit our philosophy, and have also impact on the market?
Who, let’s say, can realise volume? And you have to make a choice in that,
upfront.’ (D-Grade case, manager)
‘The good thing is that next to being an investor, they also have an enormous
commercial network for us.’ (WeGo case, entrepreneur)

Predominantly new stakeholders
Through stakeholder interaction the entrepreneur understood they needed to
(end customers, product partners, collaborate to create a superior offering: ‘We started working with other
service providers, suppliers)
companies ... so you can apply the whole spectrum of products around these
trees, give advice.’ (NP case, manager)

Focusing on the effect of Predominantly new stakeholders
When talking to one of the first potential end customers, it was understood
the solution
(end customers, product partners, that ‘They do not only sell a pot, they want to establish something ready-toservice providers, suppliers)
use … We are just one component in that, so we have to search for partners.’
(D-Grade case, manager)

Creating superior
offerings with horizontal
and/or vertical
complementarities

Understanding needs and New stakeholders (end customers, ‘Those applications are not finished and WeGo is not able to finish that
motives of end customers product partners, service
themselves. They need a market for that. And our salesmen know exactly what
and decision makers
providers, financiers)
our clients are looking for.’ (WeGo case, partner)
‘Of course I am influenced by the things I hear from them [financier]’ (WeGo
case, manager)

Focused market
Predominantly new stakeholders
development with allies (new employees, product partners,
with additional networks service providers, financiers,
channel)

Enticing end customers or New stakeholders (end customers, ‘What he did was involve the whole market in his product instead of
governmental agencies)
decision makers to
approaching them one-by-one. What happened is that the product started
prescribe
showing up in specifications.’ (NP case, consultant)

Creating awareness for
Both existing and new
environmental and social stakeholders (direct/end
issues
customers, environmental NGOs,
governmental agencies,
researchers)

Shaping process and Activities
dominant change

Table 3.3 Three shaping processes and its stakeholder-integrating activities
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Credibility shaping
From providing
evidence to gaining
legitimacy

‘We came into contact with a partner that wanted to invest in us … When you
have the back-up of such a partner, then your entry [i.e., with potential
customers] is very different.’ (WeGo case, manager)

Building extra-business
relationships

Predominantly new stakeholders
(independent bodies, consultants,
financiers)

‘Our first contacts were environmentally-conscious civil servants … These civil
servants work as an ambassador for your system.’ (NP case, manager)

‘This client acts as a sort of ambassador for us. Because he has the connection
with retail, we don’t have to go to retail ourselves. He just makes sure that
new points of reference keep coming.’ (D-Grade case, manager)

Endorsement by
Predominantly new stakeholders
influencers (e.g., awards) (media, consultants, independent
bodies)

Endorsement by
Both existing and new
reputable key customers stakeholders (direct customers,
end customers, channel,
researchers)

Table 3.3 Three shaping processes and its stakeholder-integrating activities (continued)
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Discussion
The role of manager–stakeholder interaction in enabling managerial cognitive change
Our findings indicate that, in each case, a manager’s changed understanding of the value
potential of his/her firm’s offering preceded a change of the business model. This change
in understanding can be considered a change in managerial cognition (Aspara et al., 2011;
Barr et al., 1992; Martins et al., 2015; Tripsas & Gavetti, 2000). The case studies reveal that
this cognitive change is instigated by managerial interaction with stakeholders.
First, the stakeholder set may include customers, suppliers, employees, financiers,
academics, governmental organisations, product partners and independent bodies (such
as environmental NGOs, intermediary organisations, consultants and certifiers). Our
findings confirm the view that many different stakeholder groups may be relevant (for
example, Azzone et al., 1997; Evans et al., 2017; Stubbs & Cocklin, 2008). We add what kind
of stakeholders, in particular, contribute to managerial cognitive change in the case of
business model innovation for sustainability. Table 3.2 shows in more detail which
stakeholder types may be involved in each shaping process and indicates how these
stakeholders contribute; for example, through a role as influencer, decision maker or
endorser. In our cases, interactions with end customers appear to be the most important
among these actors, as end customers contribute to all three shaping processes and related
cognitive changes. End customers appear to be more perceptive to the sustainability of a
product/service offering and are able to express the desired effect of a sustainable solution.
Therefore, they can play a major role in the decision making around adopting sustainable
innovations. Other notable stakeholder groups are governmental agencies, product
partners and independent bodies, which contribute to market approach shaping, product
and/or service offering shaping and credibility shaping, respectively. Our case studies show
that interactions with these stakeholder groups provide new perspectives on the value
potential of the sustainable innovation and help to find and effectuate the right business
model for the sustainable innovation. In addition to these stakeholder groups, new
employees played a major role in the WeGo and D-grade cases, as did interaction with a
consultant of an intermediary organisation in the NP case.
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A second observation is that it is primarily managerial interaction with new stakeholders –
as in new-to-the-firm – that influences the direction of change in the managers’ cognition
and, consequently, the innovation of the business model. In all cases, the number of quotes
indicating that a manager’s understanding of the business was induced by new
stakeholders exceeded the number of quotes related to existing stakeholders. The
interactions with new stakeholders emphasise the importance of taking an outside-in
perspective to stimulate business model innovation (Doz & Kosonen, 2010). Our findings
show that, in the case of business model innovation for sustainability, new stakeholders,
or ‘latent’ stakeholders in the view of Mitchell et al. (1997), may be more important than
existing ones.
This implies an interesting avenue for further research. The literature on business model
innovation points toward the idea that managers’ interaction with stakeholders may drive
innovation in business models through managerial cognitive change (Doz & Kosonen,
2010). However, as we have shown in Section 2.1, the literature mainly studies how
stakeholders constrain managerial cognitive change (for example, Aspara et al., 2011;
Tikkanen et al., 2005). Our cases find the opposite, which leads to the question of how
these findings relate to each other. One possible explanation may be that interaction with
existing stakeholders reinforces existing managerial cognitions and hence leads to the
maintenance of an existing business model. New or latent stakeholders may have the
opposite effect. They appear to be more important for the development of new business
models for sustainable innovations than for generic business models. This raises questions
around how latent stakeholders can be identified and involved to spur sustainable business
model innovation. Latent stakeholders may be difficult to identify. They may also be less
amenable to participate in the process of sustainable business model innovation, because
they perceive this as being less relevant to them. Therefore, we suggest the following
research agenda. First, the identification of latent stakeholders needs more scholarly
attention. Future empirical analysis could study how managers can identify and select
latent stakeholders of sustainable innovations; for example, by building on the stakeholder
attributes philosophy, impact and legitimacy, as proposed by Schlange (2009). Further
research could also study which stakeholder groups may be relevant for different types of
business models for sustainability. Second, further research is necessary to explore how
deliberate interaction with these stakeholders may be activated and managed in a way that
contributes to managerial cognitive change and advances the sustainable business model
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innovation process. For example, future research could study how a process of stakeholder
motivation that includes attention to the distribution of value among the stakeholders
(Dentchev & Heene, 2004) can drive active involvement of latent stakeholders in the
process.
Three shaping process and related types of managerial cognition
We find that the influence of stakeholders on managers’ understanding about their
businesses runs via three shaping processes, which can be related to the four types of
restricting managerial cognitions: industry recipe, boundary beliefs, reputational rankings
and product ontologies (Tikkanen et al., 2005; Aspara et al., 2011). Overcoming restrictions
related to three of these types enables managers to innovate their business model for
sustainability. We found boundary beliefs to be important in market approach shaping, as
changes occur in who the manager thought they could pursue as a customer (Tikkanen et
al., 2005). Our case studies indicate that stretching these boundaries – for example, from
direct customer to end customer and other decision makers – was indispensable for finding
the right business model for the sustainable innovations. Product ontologies appeared to
be related to product/service offering shaping as the manager’s belief related to a superior
offering for the target group changed in all cases from the original functionality-oriented
offering toward a total solution that unburdens the customer, as the mere sustainability of
the solution was not enough for adoption by the market. Reputational rankings also played
a significant role in all shaping processes in the cases; for example, in relation to the
reputation of the partners, the managers’ chose to collaborate with reputable product
partners and customers that fit the sustainability philosophy of the firm and independent
bodies that are able to legitimise the sustainability of the solution. However, in our cases
we did not find a relation of shaping processes to industry recipe, perhaps because the
cases concern an emerging sustainable technology and a sector-logic has yet to emerge.
The strategic relevance of the shaping processes for changing these cognitions can be
explored further in the future. A relevant question could be whether the relative strength
of the described shaping processes and the four managerial cognitions is a predictor of the
outcome of the sustainable business model innovation process. Hence, our concepts may
enable us to get a better understanding about why some manager–stakeholder
interactions ultimately lead to sustainable business model innovation in one situation,
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whereas similar interactions do not lead to sustainable business model innovation in
another.
Based on an analysis of the relationships among the concepts, we further propose that
market approach shaping, product and/or service offering shaping, and credibility shaping
are interrelated. We found that the processes are not sequential and linear, but actually
run in parallel and are iterative. They mutually contribute to the change in a manager’s
cognition and, subsequently, for business model innovation for sustainability. This parallel
and iterative aspect may be caused by the possibility that interaction with some
stakeholders contribute to more than one shaping process, as well as that each shaping
process delivers different information to the manager. First, this indicates that some
stakeholders may play multiple roles. Second, insights gained in one shaping process may
not necessarily align with insights gained in another. They need to be reconciled in order
to build a coherent business model for sustainability, which requires another iteration with
the respective stakeholders. Further research could provide a fine-grained perspective on
this iterative process and could explore the different roles that each stakeholder group may
play in inducing cognitive change and finding a viable sustainable business model.
Even though the shaping processes are found to be iterative in our cases, all three cases
indicate a priority for market approach shaping. This may be related to the observation that
the stakeholder-induced managerial cognitive changes we identified in our case studies all
started by (re)considering what the main beneficiaries of the value potential of the
sustainable technology were. The starting point may be different in other cases, which may
lead to another order of the shaping processes. Further research could explore the
conditions that determine which shaping process is dominant in which situation.
Limitations and further research
The setup of this study has certain limitations, which also provide opportunities for
research. First, the empirical part of our study was restricted to three cases involving
relatively small firms. The analytical generalisability of the results to firms with other
characteristics could benefit from research among larger firms, from other sectors, and
with other types of sustainable business models. Second, we only examined the influence
of stakeholders on managers as if this is a one-directional process. It is likely that the
cognitive beliefs of stakeholders are also influenced by managers or by being exposed to
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the new sustainable technologies and the new business models for sustainability. In that
situation, there would not only be an influence of stakeholders on a manager’s cognitive
beliefs but also vice versa. Third, and relatedly, the present study focused on a change in
managerial cognition by stakeholder interaction triggering and supporting business model
innovation and omitted other strategic actions and influences. Future research could
concentrate on how a change in managerial cognition relates to other causes of business
model innovation for sustainability.

Conclusions
Although research assigns a central role to both stakeholder interaction and managerial
cognition in business model innovation for sustainability, the connection between the two
has not been studied. This chapter aims to respond to the call to search for processes that
may trigger and support this managerial cognitive change. We propose that managerial
cognitive change is triggered by manager-stakeholder interaction, in which latent
stakeholders have a relatively prominent role, and is supported by three stakeholderdriven shaping processes (market approach shaping, product and/or service offering
shaping and credibility shaping), adding to a further understanding of business model
innovation dynamics for sustainability, and specifically the role of manager–stakeholder
interactions therein.
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Valuing value in innovation ecosystems:
How cross-sector actors overcome tensions
in collaborative sustainable business model
development1
This chapter aims to uncover the processes of developing sustainable business models in
innovation ecosystems. Innovation ecosystems with sustainability goals often consist of crosssector partners and need to manage three tensions: the tension of value creation versus value
capture, the tension of mutual value versus individual value, and the tension of gaining value
versus losing value. The fact that these tensions affect all actors differently makes the process of
developing a sustainable business model challenging. Based on a study of four sustainably
innovative cross-sector collaborations, we propose that innovation ecosystems that develop a
sustainable business model engage in a process of valuing value in which they search for a result
that satisfies all actors. We find two different patterns of valuing value: collective orchestration
and continuous search. We describe these patterns and the conditions that give rise to them. The
identification of the two patterns opens up a research agenda that can shed further light on the
conditions that need to be in place in order for an innovation ecosystem to develop effective
sustainable business models. For practice, our findings show how cross-sector actors in
innovation ecosystems may collaborate when developing a business model around emerging
sustainability-oriented innovations.

1

This chapter has been published in a special issue on Collaborative Cross-Sector Business Models for
Sustainability: Oskam, I., Bossink, B. & De Man, A.P. (2020). Valuing value in innovation ecosystems: how
cross-sector actors overcome tensions in collaborative sustainable business model development. Business &
Society, 1–33.
Previous versions of this chapter were presented at R&D Management Conference 2017, July 1–5, 2017,
Leuven, Belgium, at the 2nd International Conference on New Business Models, June 20–23, 2017, Graz,
Austria, and at the 6th Biennial International Symposium Cross-Sector Social Interactions, June 12–13, 2018,
Kopenhagen, Denmark.

Valuing value in innovation ecosystems

Introduction
Sustainability-oriented innovations are increasingly created by collaborating cross-sector
actors, such as businesses, public organisations, non-profits, knowledge institutes and
users (Bryson et al., 2006). Following Adner (2017) and Walrave et al. (2017), we refer to
this as an ‘innovation ecosystem’. An innovation ecosystem consists of multiple actors that
aim to create and capture value from collaborative innovation activities around a joint
value proposition (Jacobides et al., 2018; Ritala et al., 2013). Field examples of these
innovation ecosystems are found in settings such as smart city projects that use sustainable
technology to contribute to solving societal challenges. In such innovation ecosystems,
municipalities, non-profits, businesses, and citizens may collaborate to transform a city’s
waste management system or to develop a smart energy grid for households. An important
element of these sustainability-oriented innovation ecosystems is the development of a
sustainable business model that integrates environmental and social value with economic
viability (Evans et al., 2017; Schaltegger, Hansen & Lüdeke-Freund, 2016; Stubbs & Cocklin,
2008). For example, an initiative related to local upcycling of residual materials may result
in a sustainable business model that combines reusing waste (environmental value) with
increased local employment (social value) and new entrepreneurship (economic value). As
this field grows, so does the need for insights into how these innovation ecosystems
function. A particular challenge for actors in these innovation ecosystems is to manage the
tensions that occur during the process of developing a joint business model. Relatively little
is known about how innovation ecosystems collaboratively develop viable sustainable
business models (Jacobides et al., 2018).
The way in which actors create and capture value around a value proposition is at the core
of the sustainable business model and innovation ecosystem concepts (Adner, 2017;
Walrave et al., 2017). A growing body of literature has studied value creation and value
capture in collaborative settings and shown that value creation and capture occur
simultaneously (Aarikka Stenroos & Ritala, 2017; Lepak et al., 2007; Santos, 2012). The
literature also reveals three sources of tension between value creation and value capture,
caused by the divergent interests and goals of the actors in the innovation ecosystem
(Bankvall et al., 2017; Lepak et al., 2007; Gummerus, 2013). First of all, a difference in
emphasis on value creation and value capture may occur, which changes over time when
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a value proposition becomes clearer (Dattée, Alexy & Autio, 2018; Jacobides, Knudsen &
Augier, 2006; Santos, 2012). Secondly, whereas value creation is considered to take place
at the level of the innovation ecosystem, value capture often takes place primarily at the
level of individual actors (Lepak et al., 2007; Ritala et al., 2013; Zott & Amit, 2010). Third,
tension may occur between gaining value and losing value, leading to a process called
‘value slippage’ (Lepak et al., 2007; Santos, 2012). All three of the above-mentioned
tensions are particularly acute in innovation ecosystems in which cross-sector actors with
diverse goals and interests collaborate to develop a sustainable business model (Lepak et
al., 2007; Gummerus, 2013). The way in which cross-sector actors in innovation ecosystems
resolve these tensions has not been sufficiently studied (Bankvall et al., 2017; Lepak et al.,
2007; Santos, 2012). More insights into this process may explain how actors in an
innovation ecosystem can collaboratively develop a viable sustainable business model.
According to Adner (2017), ecosystems develop over time; therefore, a process perspective
may help to answer the question how actors in an innovation ecosystem resolve the abovementioned tensions and how this affects their joint efforts to develop sustainable business
models. By using a process perspective, we respond to the emerging call to study these
dynamics in innovation ecosystems (Tsujimoto et al., 2018; De Vasconcelos Gomes et al.,
2018). We have adopted a qualitative research approach and executed longitudinal case
studies. Building on a study of four smart city projects in which actors in four different
innovation ecosystems collaboratively develop a sustainable business model, we propose
that the actors in the innovation ecosystem engage in a process we call ‘valuing value’. We
define valuing value as the discovery process through which multiple actors search for
agreement about what environmental, social and economic value to create, how to share
this value, and thereby how to satisfy each actor’s interests. In this definition, value is
subjective (Breuer & Lüdeke-Freund, 2017; Gummerus, 2013; Lepak et al., 2007). Each
actor may weigh environmental, social and economic value differently and will have to
perceive that it gains sufficient value to remain active in the innovation ecosystem. We find
two different patterns of valuing value that actors in innovation ecosystems may follow
depending on their starting conditions.
This chapter continues with a discussion of the theoretical background of this study. Then
the research methods and data collection are presented, followed by a description of the
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findings. Finally, the chapter ends with a discussion of the results, implications and
limitations of the study and avenues for further research.

Theoretical background
To study how actors in innovation ecosystems resolve the tensions that occur when
searching for a sustainable business model, we first define the innovation ecosystem- and
sustainable business model concepts. Next, we explore the tensions associated with value
creation and capture in collaborative settings.
Theoretical concepts and research framework for this study
Innovation ecosystem
We define an ecosystem as the ‘structure of the multilateral set of actors that need to
interact in order for a focal value proposition to materialise’ (Adner, 2017, p.41). For the
purposes of the present study, we focus on ecosystems that develop emerging innovations
that create new types of value for customers and stakeholders (Aarikka-Stenroos & Ritala,
2017). The literature refers to this type of ecosystem as an ‘innovation ecosystem’; that is,
an ecosystem that aims to create and capture value from collaborative innovation activities
and evolves as it tries to develop an initially envisioned value proposition (Adner, 2017;
Ritala et al., 2013; Jacobides et al., 2018). An innovation ecosystem may include business,
universities, nonprofits, media, communities and governments (De Vasconcelos Gomes et
al., 2018; Tsjuimoto et al., 2018), and is therefore an example of cross-sector collaboration
(Bryson et al., 2006). In the case of sustainability-oriented innovation ecosystems, these
actors typically aim to address social and environmental sustainability issues by means of
their innovative activities (Evans et al., 2017; Stubbs & Cocklin, 2008).
At any point in time, the boundary of the ecosystem is defined by the actors that
contribute to the value proposition it delivers (Adner, 2017; Tsujimoto et al. 2018;
Williamson & De Meyer, 2012). Innovation ecosystems are not static: an innovation
ecosystem ‘starts with a value proposition and seeks to identify the set of actors that need
to interact in order for the proposition to come about’ (Adner, 2017, p.41). Therefore, the
creation of an innovation ecosystem calls for a process collective discovery (Dattée et al.,
2018).
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Sustainable business model
Sustainability-oriented innovations often require new business models (for example,
Bocken et al., 2014; Schaltegger et al., 2016). We build on the notion of the business model
as a boundary-spanning activity-system (Zott & Amit, 2010) that focuses on value creation
as well as value capture activities that serve the purpose of realising a value proposition
(Zott et al., 2011). Sustainable business models are a special type of business models that
distinguish themselves through the application of four basic design principles (Breuer et al.,
2018). First, a sustainability-oriented orientation in itself is a key requirement, intentionally
including sustainability goals and values that provide a shared normative reference for the
collaborating actors (Breuer et al., 2018). Second, sustainable business model development
includes a broad notion of value beyond mere economic value. Actors negotiate about the
creation and capture of social, environmental and economic value to improve sustainability
(Breuer et al., 2018; Evans et al., 2017; Schaltegger et al., 2016; Stubbs & Cocklin, 2008).
Third, sustainable business model development requires a systemic approach that entails
life-cycle thinking, design of product-service systems, and reflection on the potential
outcomes of the new business model (Breuer et al., 2018). Fourth, sustainable business
model development not only considers customers or end users, but also addresses the
interests of a large variety of actors and stakeholders, including nature and society (Breuer
et al., 2018; Evans et al., 2017; Lüdeke-Freund et al., 2016; Schaltegger et al., 2016).
Sustainable business model of an innovation ecosystem
For the purpose of this study, we view the business model as a collective device (Doganova
& Eyquem-Renault, 2009) that enables collaborating actors to iteratively discover and
shape the sustainable multiple value (the social, environmental and economic value) they
aim to create and capture (McGrath, 2010; Oskam, Bossink & De Man, 2018). The original
innovation ecosystem starts with an initially envisioned sustainable value proposition; that
is, the environmental and/or social value in concert with economic value the innovation
ecosystem as a whole aims to provide to end users and other stakeholders involved
(Bocken et al., 2014; Boons & Lüdeke-Freund, 2013). Through collaborative value creation
and value capturing activities, the value proposition evolves over time (Adner, 2017; Dattée
et al., 2018; Walrave et al., 2017), as does the innovation ecosystem itself, as actors may
enter and leave the initiative (Chesbrough & Appleyard, 2007; Tsujimoto et al., 2018;
Williamson & De Meyer, 2012). Value creation refers to the innovation ecosystem’s
activities to generate more value with the combined resources than the cost of utilising
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these resources (Santos, 2012). Value capture can be seen as the innovation ecosystem’s
activities to distribute the value among its actors, and appropriation of a portion of the
value by each of these actors (Santos, 2012; Walrave et al., 2017).
This collaborative development process should ultimately result in a viable sustainable
business model that, according to the perception of the actors in the innovation ecosystem,
creates and captures environmental, social and economic value.
Tensions associated with collaborative value creation and capture
Value creation and value capture in collaborative settings are two distinct processes that
often occur simultaneously (Aarikka Stenroos & Ritala, 2017; Lepak et al., 2007; Ritala et
al., 2013; Santos, 2012). More specifically, value creation and value capture are interlinked,
as actors all contribute to and benefit from the activities of the innovation ecosystem
(Freudenreich et al., 2019). Actors’ perceptions of what outcome is valuable play a key role
in determining whether and how a sustainable business model will be viable (Freudenreich
et al., 2019). Because innovation ecosystem actors often have different and sometimes
conflicting goals and interests, tensions can occur between the actors (Gummerus, 2013;
Lepak et al., 2007; Santos, 2012). The literature has identified three sources of tension.
Tension 1. Value creation versus value capture
Strategic management scholars agree that value creation often takes place at the level of
the ecosystem, whereas value capture oftentimes primarily takes place at the actor level
(Della Corte & Del Gaudio, 2014; Lepak et al., 2007; Ritala et al., 2013; Zott et al., 2011; Zott
& Amit, 2010). A tension can occur based on a difference in emphasis on value creation
activities or value capture activities. On one hand, value creation is a necessary condition
for sustainable innovation ecosystems to develop and succeed (Santos, 2012; Lepak et al.,
2007). On the other hand, value capture should not be lost out of sight (Chesbrough &
Appleyard, 2007) as it is important to ensure the existence and growth of the actors in the
innovation ecosystem (Santos, 2012). Contributing to value creation does not
automatically imply value capture, which is a different process or game, in which
participants can win or lose more than they would expect based on their input in the value
creation process. Based on a study of ecosystem design by large firms, Dattée et al. (2018)
proposed a process of dynamic control ‘to navigate strategically the process of discovering
value creation to ensure eventual value capture’ (p.46).
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Tension 2. Mutual value versus individual value
Emerging literature that discusses tools and approaches for developing a new business
model by multiple actors has proposed that the collaborative effort may lead to a systemlevel business model (De Man & Luvison, 2019; Lindgren et al., 2010; Palo & Tähtinen, 2013;
Rohrbeck et al., 2013; Stubbs & Cocklin, 2008). Yet, each actor should also be able to benefit
by adjusting its individual business model (Hellström, Tsvetkova, Gustafsson & Wikström,
2015; Breuer & Lüdeke-Freund, 2017). This creates tension, as all actors in the innovation
ecosystem have to contribute to the mutual value of their collaborative efforts, but also
need to ensure that they will benefit individually (Chesbourgh & Appleyard, 2007;
Vanhaverbeke & Cloodt, 2006; Williamson & De Meyer, 2012).
Tension 3. Gaining value versus losing value
A third tension stems from differences among actors in their perceptions of what is
valuable and who is benefiting from value creation (Breuer & Lüdeke-Freund, 2017;
Gummerus, 2013; Lepak et al., 2007; Tsjuimoto et al., 2018). Whereas Tension 1 concerns
the ability of actors in the innovation ecosystem to create as well as capture value per se,
Tension 3 concerns whether the actors perceive the division of value captured across the
actors as being fair (Dhanaraj & Parkhe, 2006, Williamson & De Meyer, 2012). Each actor
values their inputs and benefits independently and differently, because of differences in
knowledge, visions, goals and contexts (Breuer & Lüdeke-Freund, 2017; Lepak et al., 2007;
Lindgren et al., 2010; Rohrbeck et al., 2013). It can be argued that all actors in the
innovation ecosystem should gain enough value from their participation to ensure their
continued support of the initiative (Chesbrough & Appleyard, 2007; Vanhaverbeke &
Cloodt, 2006). However, if one actor invests little but captures a lot of value, while another
actor invests much and captures little, the latter actor may perceive this as losing value.
This ‘value slippage’ ‘obviously provides little incentive for a source to continue creating
value in the long term’ (Lepak et al., 2007, p.187).
These three tensions are particularly acute in innovation ecosystems with cross-sector
actors (Lepak et al., 2007; Gummerus, 2013). Such actors may have widely diverging
economic, social, or environmental goals (Florin & Schmidt, 2011), which increases the risk
that the tensions are present and difficult to resolve. We propose that these tensions need
to be resolved during the process of valuing value. The literature identifies several
mechanisms that trigger and enhance collaborative value creation and capture, and may
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contribute to resolving these tensions. These mechanisms are: building a common vision
and identity (Ritala et al., 2013; Williamson & De Meyer, 2012; Dhanaraj & Parkhe, 2006),
learning and experimentation (Chesbrough, 2010; Sosna, Trevinyo-Rodríguez & Velamuri,
2010; Walrave et al., 2017), fostering complementarity (Hellström et al., 2015; Williamson
& De Meyer, 2012), sharing knowledge and open communication (Dhanaraj & Parkhe,
2006; Ritala et al., 2013), adopting new and differentiated roles (Dedehayir, Mäkinen &
Ortt, 2018; Williamson & De Meyer, 2012), ecosystem governance through flexible
alignment structures (Adner & Kapoor, 2010; De Vasconcelos Gomes et al., 2018;
Williamson & De Meyer, 2012), procedural justice and joint asset ownership and protection
(Dhanaraj & Parkhe, 2006; Ritala et al., 2013), and building of trust, commitment and
reciprocity (Dhanaraj & Parkhe, 2006; Ritala et al., 2013; Rohrbeck et al., 2013). We use
these mechanisms to inform our data analysis to study how cross-sector actors in an
innovation ecosystem overcome the tensions when collaboratively aiming to develop a
viable sustainable business model.

Research design
In order to research the processes of developing a sustainable business model in an
innovation ecosystem, we took a qualitative research approach using a case study
methodology. This enabled us to gain in-depth insight into how the innovation ecosystem’s
actors manage the tensions over time. To improve the external validity of this study and
increase robustness of the outcomes, we used a multiple comparative case study design
consisting of four cases (Yin, 2017, Eisenhardt & Graebner, 1998). Each case study is based
on longitudinal data that are used to identify unique patterns for each case, and to
analytically generalise patterns across cases by means of cross-case comparison (Yin, 2017).
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Table 4.1 Characteristics of the case studies
Characteristics

Case study
Clean
Grow
(Cleantech Playground (Local Growing of
De Ceuvel)
Industrial Crops)

Compost
(Neighbourhood
Composting)

Collect
(Wasted Lab)

2013

2015

2015

Municipalities, SMEs
and large corporation

Citizen, municipality

Non-profit
organisation

Public organisations,
non-profit
organisations, private
companies (SMEs &
large corporations),
knowledge institutes

Citizens, public
organisations, nonprofit organisations,
private companies
(mostly SMEs),
knowledge institutes

Citizens, public
organisations, nonprofit organisations,
municipality, private
companies (mostly
SMEs), knowledge
institutes

Innovation ecosystem start
2012
Innovation ecosystem’s actors
Initiating
actor(s)

Group of creative
entrepreneurs

Other actors of Citizens, public
the ecosystem organisations, nonprofit organisations,
private companies
(mostly SMEs),
knowledge institutes
Initially envisioned business model
Initial
ecosystem’s
value
proposition

Temporary cultural
and creative breeding
place and living lab to
test sustainable and
regenerative
technologies

Sustainable use of
local vacant land to
grow bio-based crops
for industrial use

Local recycling of
organic household
waste based on
vermicomposting

Separation and local
reuse of plastic
household waste

Envisioned
value creation

Creating a sustainable
office park for
creatives
Reusing waste
streams and closing
material cycles by
testing sustainable
technologies

Growing of various
crops (e.g., flax) and
process these into biobased products (e.g.,
sustainably sourced
paint)
Yearly assessment of
(temporarily) available
uncultivated land

Placing street corner
composters
throughout the city
that are managed by
residents

Implementing a lowtech reward system
encouraging citizens
to separate plastic
household waste
Making building
blocks out of this
plastic waste for local
application

Envisioned
value capture

Cleaning of the heavily
polluted soil of the
former ship wharf
(society and
municipality)
Regenerative system
with less waste (SMEs,
society)
Increased creative
entrepreneurship
(SMEs)

Locally sourced
materials for a
competitive price
(SMEs)
Reduction of costs for
maintaining the land
(land owners: public
organisations and
large corporations)

Local reuse of
organic waste as
compost (citizens)
Substitute door-todoor collection
(municipality)

Increasing awareness
of plastic problem
(non-profit and public
organisations)
Increasing separation
of plastic household
waste (municipality)
Increasing
engagement of local
communities
(municipality)
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Case selection
The phenomena we studied are innovation ecosystems in which cross-sector actors
develop innovative sustainable business models through collaboration. We found these
innovation ecosystems in four smart city projects. The general characteristics of the cases
are presented in Table 4.1. All four cases met two selection criteria. First, these projects
are embedded in innovation ecosystems in which business, governments, non-profits and
communities cooperate to develop a new sustainable business (Bryson et al., 2006).
Secondly, these actors specifically focus on creating social and/or environmental value,
whilst also striving towards a financially viable business model (Schaltegger et al., 2016).
Given this, the selected cases are expected to show ample tensions, due to a high variety
of actor types involved, as well as a high diversity in these actors’ goals and interests.
Accordingly, we followed a theoretical sampling strategy (Eisenhardt, 1998). The cases are
comparable as they all concern the sustainable business model archetype: ‘creating value
from waste’ (Bocken et al., 2014). The cases also differ in that each is initiated and
coordinated by different combinations of actor types (see Table 4.1). This provided both
focus and variation and enabled us to identify patterns for this type of case, as well as crosscase differences (Eisenhardt & Graebner, 2007). All cases are situated in the Amsterdam
Metropolitan Area in the Netherlands, providing a comparable and interesting context as
the Netherlands aims to be a frontrunner in the transition towards a circular economy, and
Amsterdam is a renowned example of smart city development (Prendeville, Cherim &
Bocken, 2018). The cases started between 2012 and 2015 and are all still progressing.
Data collection
To achieve in-depth insights, our investigation pursued data triangulation for each case
(Yin, 2017), with the data comprising interviews, audio-visuals, and documents. Table 4.2
presents an overview of the data. We conducted 20 interviews with actors in the innovation
ecosystem, including the initiators (17 semi-structured interviews with an average length
of 60 minutes, recorded and transcribed verbatim, and three informal interviews in which
notes were made). The first round of interviews was conducted in late 2015 and early 2016.
A second round of interviews, revisiting each case to discuss changes in the innovation
ecosystem and perceived value, took place in late 2017 and early 2018. These interviews
were complemented with 14 interviews available from archived audio-visual data sources,
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which also provided insights into the period prior to the first round of interviews for the
two cases that started earlier. Appendix F provides an overview of the interviewees and
their roles, from both the interviews conducted by the researchers as well as the audiovisual material. We studied a total of 24 audio-visual sources (with a total length of 185
minutes), 38 project documents and 62 external documents, covering a time period from
the start of the project until the second round of interviews.
Table 4.2 Data sources per case study
Data sources

Case study

Total

Clean

Grow

Compost

Collect

Semi-structured interviews
(recorded and transcribed)

3
(210 min)

7
(396 min)

2
(156 min)

5
(216 min)

Informal interviews

1

Total interviews

4

7

4

5

20

8 (77 min)

3 (8 min)

6 (38 min)

3 (34 min)

20

2 (18 min)

2 (10 min)

4

Interviews

2

17
3

Audio-visual sources
Video presentations and interviews
Radio interviews
Total audio-visual sources

8

3

8

5

24

Project publications

4

5

1

7

17

Descriptions on partner websites

6

6

4

5

21

10

11

5

12

38

Case study reports

3

3

2

1

9

Newspaper articles

9

12

9

9

39

Other documents

4

3

6

1

14

16

18

17

11

62

38

39

34

33

144

Project documents

Total project documents
External documents

Total external documents
Total data sources

Data analysis
The analytical process consisted of three stages combining strategies for analysing process
data (Langley, 1999) with a coding procedure, following the Gioia methodology (Gioia et
al., 2013). The first stage of data analysis involved detailed reading of the interview
transcripts and documents and viewing of the audio-visual material. This resulted in case
narratives and a graphical history timeline for each case, focusing on value creation and
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value capturing activities, tensions that occurred during the process, actors entering and
leaving the innovation ecosystem, and other key events over time.
During the second stage of analysis we followed an abductive research approach that
balances inductive concept development with consideration of relevant existing theory
(Gioia et al., 2013). Following Gioia et al.’s (2013) methodology, we started with a firstorder empirical analysis, coding text segments reflecting actions, events and mechanisms
that contributed to collaborative value creation and capture and that positively or
negatively influenced the resolution of tensions. In this inductive approach we stayed close
to informant terms (following Strauss & Corbin’s [1990] notion of open coding), creating
over 100 first-order concepts. Using the qualitative data analysis software Atlas.ti, we
searched for similarities and differences among the concepts, reducing the number of
concepts (following Strauss & Corbin’s [1990] axial coding). We then searched for patterns
and relationships between the empirical concepts guided by a cross-case replication logic
(Eisenhardt & Graebner, 2007; Yin, 2017), with the aim of finding general empirical
practices among the four case studies. By clustering the concepts, we found several
empirical themes that mark those mechanisms that reduced or resolved the tensions that
occurred. These second-order empirical themes were then linked to theory, as we went
back to the relevant literature to integrate prior concepts from the literature and to check
if we had found any nascent concepts that did not have precedents in existing theory.
Finally, we combined the themes we had found into aggregate dimensions, building a data
structure by cycling between emergent concepts and themes and existing theory (Gioia et
al., 2013). This iterative empirical-theoretical analysis, in which we found first-order
concepts, bundled them into second-order themes inductively, and then aggregated these
second-order themes into dimensions, which were sensitised to the literature, resulted in
the data structure provided in Appendix G.
In the third and final stage, we returned to the case narratives and mapped the secondorder themes and aggregate dimensions to the case history timelines to establish a process
representation (Langley, 1999), capturing relationships among the themes that summarise
how in each case the ecosystem and its value proposition evolves over time. Based on this
last step and through cross-case comparison (Yin, 2017; Eisenhardt, 1998), we found a
process we call ‘valuing value’, which occurs in two different patterns, each comprising
several mechanisms.

95

Chapter 4

Findings
Using this methodology, we first identified the tensions that occurred in each case. Tension
1 (value creation versus value capture) emerged in the Compost and Waste cases. These
two cases emphasised value creation, while both innovation ecosystems searched for ways
to also capture value from their activities. In these cases we also found evidence of Tension
3 (gaining value versus losing value) as actors placed varying levels of emphasis on
environmental, social and economic value. Tension 2 (mutual value versus individual value)
was primarily found in the Clean and Grow cases, where individual value goals needed to
align with clear mutual goals.
The detailed analyses of the four cases (second stage of analysis) show that several
mechanisms played an important role in relieving the tensions that occurred. The
development process started with ‘defining common ground’ among the innovation
ecosystem’s actors. This led to an initial envisioned value proposition, based on shared
visions and goals. First, the collaborative value creation activities that are subsequently
undertaken to bring this value proposition about can be characterised by a process of
‘learning and experimentation’ and by ‘open boundaries’, welcoming new opportunities
and partners. Second, the collaborative value capture activities can be characterised by
‘mutual adjustment’ and ‘flexible alignment and governance’, guiding the collaboration and
fair distribution of benefits among the actors. However, each case reveals different
mechanisms within these four aggregate dimensions. A detailed overview is provided in
Table 4.3.
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Openness to
complementary
partners

Open boundaries
Openness to new
opportunities

Open to new partners that fit the
overall vision and provide
leverage for innovation
Assessing new partners (e.g.,
knowledge institutes, creative
entrepreneurs) based on
complementarity and fit with
vision

Clean
Learning and experimentation
Planned
Deliberate learning, based on a
experiments and
thorough plan with welldeliberate learning designed experiments
Assessment of technical
feasibility and environmental
impact of experiments
Action-based
Actual building things for
learning and triallearning purposes
and-error
experimentation

Mechanism

Open to new partners to expand
the acreage and for new
applications of bio-based
materials
New partners are involved to
cover the whole chain; e.g.,
windmills to press the oil from
the seed

Grasping new opportunities; e.g.,
setting up educational program,
international collaboration and
setting up open source knowledge
base

Followed by action-based
learning, assessing sustainability
of intermediate results
Resilience to setbacks and
personal motivation to continue
experimenting

Followed by action-based
learning from peers
Trial-and-error experimenting
based on personal motivations
and resilience to deal with
negative results
Embracing unexpected value
outcomes that contribute to
overall sustainability
Grasping opportunities and
setting up new collaborations to
extend value and find funding
for continuation; e.g.,
educational program, breeding
farm

Starting with well-designed pilot
with low-tech solution

Collect

Starting with public pilot cases
to evaluate environmental and
social impact

Case study
Compost

Yearly experiments based on
availability of resources
Yearly assessment of the crop
output, evaluation of
environmental value and
economic costs
Extension of experiments based
on motivation to close the loop

Grow

Table 4.3 Tension-relieving mechanisms found in the case studies
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Evolving roles; e.g., from
architects to project developers,
from users to volunteers

Adapting roles and
goals to mutual
interests

Value exchange at the level of the
association based on blockchain
technology

Compost

Agreement between key actors to
work through open bookkeeping

Taking up the role of user; e.g.,
using the paint by the owners of
the land

Contract for first pilot between
association and municipality
Loose agreements with suppliers
neutralising risk of value slippage

Association takes up new roles as
producer of street corner
composters

Open communication based on
Community building around each
trust, contributing to a community new street corner composter
feeling at innovation ecosystem
level
Seeking publicity to strengthen the
common identity

Grow

Case study

Formal and informal Setting up an association for a part Informal agreements, explicating
agreements
of the 10-year lease of the ground responsibilities of each partner
Formal contracts with suppliers
and knowledge institutes

Open value
exchange

Flexible alignment and governance

Sharing risks and responsibilities
between partners of the
association
Community building around the
breeding place

Clean

Engaging in
reciprocity and
concurrency

Mutual adjustment

Mechanism

Table 4.3 Tension-relieving mechanisms found in the case studies (continued)

Informal agreements between
individual actors

Reward system as part of the
sustainable concept, giving residents
benefits with local entrepreneurs
for each bag of waste

Adjusting the value goals to
interests of new partners
Municipality takes up various roles
with different departments

Community building around the
users (residents and entrepreneurs)
as part of the reward system

Collect
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By taking a process perspective (third stage of analysis) we found that the tensions that
occurred during collaborative value creation and value capture are managed by an
interplay of these mechanisms in an iterative process of valuing value; that is, the discovery
process through which multiple actors search for agreement about what environmental,
social and economic value is created and how this is shared, thereby aiming to satisfy all
actors’ interests. This process altered the initial innovation ecosystem’s value proposition
several times and may cause individual actors to decide to enter or leave the initiative,
subsequently changing the innovation ecosystem.
Mapping the mechanisms to the narratives and timelines of the four cases shows that
valuing value takes place in two different patterns. Each pattern emphasises other
mechanisms and has a different effect on the innovation ecosystem and its value
proposition.
Valuing value by collective orchestration
This first pattern is derived from Clean and Grow. In these cases, valuing value took place
through a discovery process we call ‘valuing value by collective orchestration’. This process
involves making changes to the sustainable business model that are in line with the
innovation ecosystems’ original vision and goals. In both cases, we find that the innovation
ecosystem and its value proposition remain relatively stable, and only minor adaptions of
the value propositions are made. The innovation ecosystem evolved with minor changes
as well. Although actors stepped out and new actors stepped in, the type of actors involved
stayed the same. Each new actor entering the ecosystem is evaluated along the
ecosystem’s vision and goals, and when actors failed to align individual goals with the
mutual interests, they left the innovation ecosystem and made room for other prospective
actors, which are sought by the remaining actors. Figure 4.1 provides a graphical
representation of this pattern.
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Figure 4.1 Valuing value by collective orchestration

In this pattern, defining common ground results in an initial value proposition that
integrates economic and environmental and/or social value from the start. In Grow, for
example, actors from three complementary initiatives combined their efforts to use vacant
land for growing and processing crops for bio-based products, and to evaluate whether this
could result in a viable sustainable business model: ‘The main goals were to see and test
whether you can make things useful, do it better and more sustainably, and thereby also
circular. And especially to evaluate if the whole chain is viable’ (Grow, landowner). The main
tension found in the Clean and Grow cases is related to tension 2: continuously finding a
balance between mutual and individual value. An example of the tension felt between
mutual and individual value is a quote from one of the landowners: ‘That is exactly the
individual deliberation each actor should make in such a collaboration. It only works when
it holds for everyone’ (Grow, landowner at utility provider).
In these cases, the value creation process is characterised by ‘planned experiments and
deliberate learning’ and an ‘openness towards complementary partners’ that fitted the
overall innovation ecosystem’s vision. In Grow, pilots and experiments are executed
according to plan, and a regular assessment of outcomes took place. Based on the results,
additional experiments are set up ‘that you can later benefit from or learn from at a higher
and larger level’ (Clean, creative entrepreneur). For new experiments, partners are
selected that fit Clean’s vision of the innovation ecosystem: ‘We have always been very
open to new partnerships. Of course it is always evaluated, so I always check whether it is
indeed so valuable that it is worth the time investment or … actually brings something new
or can bring old plans further’ (Clean, manager society). In Grow, every year the innovation
ecosystem evaluated the yield and results of the previous year and decided how
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experiments would be continued. In its effort to close the whole chain, new actors are
welcomed that complemented the existing innovation ecosystem.
Value capture in this pattern is particularly supported by ‘engaging in reciprocity and
concurrency’, as both cases made an effort to create a common identity and worked on
community-building: ‘with a mutual goal, there was a lot of enthusiasm and reciprocal
inspiration’ (Grow, landowner at airport). For a fair distribution of the value created among
the actors, methods for ‘open value exchange’ are used to make the value transaction
between actors explicit and transparent. In Clean, the mutual value was evident, as the
breeding place served as a living lab and example for circular urban development for the
municipality, and served as an inspiration for visiting creatives, environmentalists and
researchers. Each actor also gained individually: ‘We create value for all members’ (Clean,
manager society) as they extended their knowledge on sustainable technologies and
benefited from collaboration with partners and from the external recognition of the
project. Blockchain technology is introduced to balance individual gains and contributions
to mutual goals. This facilitates value exchange between members of the association ‘so
that this can be better tracked and become more transparent’ (Clean, manager society). In
Grow, the innovation ecosystem’s actors agreed to ‘work the first years with open book
keeping’ (Grow, landowner at utility provider) to yearly assess the contributions and gains
for each actor in order ‘to make it worthwhile for all’ (Grow, farmer). Working this way, the
innovation ecosystem managed to keep the distribution of costs and benefits balanced for
several years. However, when economic conditions improved, the land was needed for
other purposes, and some of the landowners could not continue active support of the
initiative. Nevertheless, all actors were positive about the outcomes and the remaining
actors continued to collaborate and seek new partners to expand the acreage.
Valuing value by continuous search
The second pattern is found in Compost and Collect. In these cases, the initiating actors
iteratively explored what environmental, social and economic value can be created and
captured; a pattern we call ‘valuing value by continuous search’. By taking up new
opportunities and roles and by setting up collaborations with new partners, the innovation
ecosystem and its value proposition changed more rapidly. Each major change in the
innovation ecosystem also required a redefinition of common ground between the new set
of actors and subsequently led to redesigns of the value proposition. Figure 4.2 provides a
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graphical representation of this pattern. Although the adaptions may be quite substantive,
Compost and Collect show that this can open up an interesting arena of additional and
unexpected value outcomes. In Collect, for example, this process led to including multiple
waste streams in the value proposition, which increased the chances of economic viability
in the long run, but also extended the environmental and social impact.

Figure 4.2 Valuing value by continuous search

Based on defining common ground, the initial value propositions in these cases showed a
focus on environmental value creation (for example, reuse of materials, using underused
resources, CO2 reduction) and/or social value creation (such as creating awareness, social
cohesion, educational value). Although profit seeking was not the primary objective, both
innovation ecosystems are looking for ways to combine environmental and social value
goals with some sort of economic value capture that enables the actors to continue
collaborating for a longer period of time. In Collect, for example, the goal was to ‘increase
the awareness of the public so it [separate collection of plastics waste] would pay itself’
(Collect, initiator). The tension that occurred in these cases is primarily related to Tension
1 (value creation versus value capture). Tension 3 (gaining value versus losing value) also
occurred as some actors tried to appropriate an overly large portion of the value for
themselves, which other actors of the innovation ecosystem considered to be unfair,
leading to increasing perceived value slippage.
The value creation activities in this pattern are characterised by more ‘action-based
learning and experimentation’ and an ‘openness towards new opportunities’ that
improved overall sustainability. Both Compost and Collect started with a well-designed
pilot, followed by new pilots and trial-and-error experimenting that was initially not
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foreseen: ‘It’s really just trying, trying, trying ... You’re actually looking for a perfect
upscaling strategy, so you know exactly what you need to do to launch successfully in a new
area’ (Collect, project manager). The actors evaluated the value outcomes of experiments,
which resulted in renewed value goals for the next pilot, alternating the focus on
environmental, social and economic value goals over time. For example, Collect
encouraged residents to gather waste by awarding benefits for each bag with collected
plastics, which would then be collected by one of the ecosystem’s partners. When the
project progressed, this turned out to be too expensive. It was then decided to collect the
waste using the garbage trucks of the municipality. Although this was a less
environmentally friendly solution, it did enable scaling-up with the hope that it would also
be more cost-effective. Once the number of participants grew, the municipality
reconsidered its participation, as its goal to establish a higher separation rate while
reducing costs was not met: ‘As a government, we have an important role in raising
people’s awareness, but also in the factually separated collection of waste. But we also
want to do that in the most cost-efficient way possible’ (Collect, municipal officer). The key
actors had to find common ground again. By redesigning the system, including digitising
the reward system and broadening the scope to other waste streams than plastic, the
innovation ecosystem was able to continue and set up a new pilot. This solution extended
the environmental and economic goals, but left the social component neglected – about
which some early users expressed their disappointment. To rebalance the three goals, a
new collaboration was set up with local community centres to integrate the social aspects
back into the proposition.
In Compost, a similar alternating emphasis on environmental and social value creation and
economic value capture was found. It started with a resident and the municipality joining
forces in their effort to compost organic waste at a local scale. They set up a pilot for placing
25 street corner composters throughout the city. Although this initiative was mainly
environmentally driven, the elevation of social cohesion due to the collaborative use by
neighbours is immediately recognised as an unexpected but welcome mutual benefit that
is embraced in further experiments: ‘I almost think that social cohesion, as they call it, is
actually more fun than vermicomposting itself’ (Compost, social entrepreneur). Over time,
several additional experiments were set up, including an education program and a breeding
farm. Each new experiment was seen as a new learning experience but also supported
efforts to find extra funding or yield economic results ‘as all those small initiatives together
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will find a solution for the future’ (Compost, municipal officer). For these and other
experiments, collaboration was sought with several companies and the innovation
ecosystem evolved into a growing community with enthusiastic users, and other
composting initiatives and companies ‘that learn from each other’ (Compost, social
entrepreneur).
Value capture received less concerted attention. For alignment some ‘formal and informal
agreements’ between individual actors in the innovation ecosystem were set up. In
Compost, for example, an association was set up between several initiatives and a formal
contract was established with the municipality for a pilot. Collaborations between other
actors in the innovation ecosystem were more informally organised. This sometimes
caused friction when some actors tried to capture economic value for themselves, but it
also created flexibility to grasp new opportunities that fitted mutual and individual value
goals. For mutual adjustment, we found an emphasis on ‘adapting roles and goals to mutual
interests’. In Compost, when the municipality and a producer did not reach agreement for
production of the composters, the association involved took up this role to support
continuation of the initiative: ‘We were only supposed to do the guiding [of the community
building around a street corner composter] … but now we are also the producer’ (Compost,
social entrepreneur).

Discussion and conclusions
Based on four case studies, this research finds that cross-sector actors engage in a process
of valuing value, which is the search and discovery of environmental, social and economic
value creation and capture, whereby satisfying each actor’s individual interests is a
condition for the continuing existence and further development of the innovation
ecosystem. This valuing value-process helped to manage the tensions that emerged from
the collaborating actors’ divergent goals and interests. Our findings indicate that valuing
value unfolded in both patterns we identified; that is, in the patterns of collective
orchestration and continuous search. A comparison of the two patterns of valuing value
(see Table 4.4) shows differences in relation to the starting conditions, the tensions that
occurred, the mechanisms that contributed to resolving these tensions, and the effect on
the stability of the value proposition and the innovation ecosystem.
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Table 4.4 Valuing value patterns: starting conditions, tensions, mechanisms and effects
Characteristics

Valuing value pattern
Collective orchestration
(Clean + Grow)

Continuous search
(Compost + Collect)

Starting conditions
Key actors

Private actors + public organisations

Non-profits + public organisations

Common ground

Clarity about mutual goals and time
horizon, integrating environmental,
social and economic value

Mutual interest, focusing on
environmental and social value

Tension 2. Mutual value versus
individual value

Tension 1. Value creation versus value
capture

Main tensions

Tension 3. Gaining value versus losing
value
Key mechanisms
Learning and
experimentation

More deliberate learning and welldesigned experiments

More action-based learning and trialand-error experimenting

Open boundaries

Openness to complementary partners
fitting the innovation ecosystems’
vision and goals

Openness to new opportunities
improving sustainability

Mutual adjustment

Reciprocity and concurrency between
actors

Flexibility in individual roles and goals
over time

Flexible alignment
and governance

Open value exchange at different
levels of the innovation ecosystem

Some formal, mostly informal
agreements between individual actors

Stability of
innovation
ecosystem

Relatively high (ecosystem evolves,
core innovation ecosystem stays
intact)

Low (new innovation ecosystems are
built up)

Stability of value
proposition

High (value proposition evolves)

Low (value proposition is redesigned,
and new additional value propositions
emerge)

Effects

In this section, we first discuss how different mechanisms help in overcoming the tensions
in both patterns. Next, we explore how the starting conditions may explain the occurrence
of the two different patterns, and how they relate to previous findings from the literature.
Finally, we propose how our findings contribute to research and practice and discuss the
limitations of this study.
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Mechanisms to overcome tensions
Valuing value started with defining common ground in which the cross-sector actors
collaboratively developed mutual visions and goals leading to an initial sustainable value
proposition (cf. Breuer & Lüdeke-Freund, 2017; Ritala et al., 2013; Rohrbeck et al., 2013;
Walrave et al., 2017). This is followed by an iterative process, in which a number of
mechanisms are deployed to manage the tensions. The mechanisms that resonate with
existing theory are deliberate as well as action-based learning and experimentation (cf.
Chesbrough, 2010; Sosna et al., 2010; Walrave et al., 2017), mutual adjustment through
engaging in reciprocity and concurrency, adapting roles and goals to mutual interests (cf.
Breuer & Lüdeke-Freund, 2017; Dhanaraj & Parkhe, 2006; Rohrbeck et al., 2013; Dedehayir
et al., 2018; Williamson & De Meyer, 2012), and setting up formal and informal agreements
for flexible alignment and governance (cf. Adner & Kapoor, 2010; De Vasconcelos Gomes
et al., 2018; Williamson & De Meyer, 2012). Novel mechanisms we found in the cases are
related to open boundaries (cf. Rohrbeck et al., 2013; Zott & Amit, 2010) – that is, openness
towards new opportunities and openness towards complementary partners – which
advance the innovation ecosystem’s ability to reach the mutual sustainability goals.
Second, our findings revealed a mechanism we call open value exchange as an important
means for flexible alignment and governance.
In collective orchestration, the main tension that occurs is related to balancing mutual and
individual value (Tension 2). In this collective orchestration pattern we find two
mechanisms that specifically contribute to overcoming this tension. First, by engaging in
reciprocity and concurrency the innovation ecosystem’s actors are able to mutually adjust
the individual and innovation ecosystem’s value goals. Second, through setting up
measures for open value exchange (for example, through open bookkeeping and
blockchain technology), the innovation ecosystems have found a flexible and transparent
way to evaluate the actors’ contributions and distribution of value among the actors. This
has resulted in a fairly stable innovation ecosystem and value proposition that both evolve
along the collaborative value creation and capture process (see also Figure 4.1).
In continuous search, first of all a tension was found between value creation and value
capture (Tension 1). Although openness to new opportunities may also increase the
emphasis on value creation, in our case studies it also helped the innovation ecosystems to
take chances for capturing value and so supported the continuity of the initiative. The other
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tension found in this continuous search pattern (gaining value versus losing value; Tension
3) benefited in these case studies from more informal agreements. Both tensions were also
reduced by flexibility in individual roles (such as taking up a more entrepreneurial role) and
adjusting value goals over time. Although in this continuous search pattern the innovation
ecosystem was less stable, the value creation and capture activities continued through
these mechanisms. The new innovation ecosystem redefined common ground, resulting in
a redesign of the value proposition (see also Figure 4.2).
Starting conditions
An important explanation for the differences in tensions that occurred and the mechanisms
that relieved these tensions lies in the different starting conditions of the two patterns (see
also Table 4.4).
First, we look at the key actors of the case studies that shaped each pattern and their goals
and interests. Collective orchestration is characterised by a combination of private and
public organisations; key actors that were able to formulate clear mutual goals that
integrate environmental, social and economic value. In contrast, the key actors in the cases
that shaped continuous search are from non-profit and public sectors. Their mutual goals
and interests are focused on environmental and social value creation, whereas economic
viability is seen as a longer-term goal. Following Santos (2012), who proposed that private
and non-profit organisations pursue different types of value, the type of actors involved
could offer a logical explanation for the differences between the patterns. However, our
findings indicate that most actors involved pursued at least two sustainability goals,
regardless of their type (public, private, non-profit, etc.). Therefore, it is interesting to
research further whether specific combinations of cross-sector actors always coincide with
one or the other pattern. It is also interesting to further explore the extent to which goal
differences coincide with the differences between actors.
Second, a possible explanation for the differences in the patterns can be related to
different time horizons. We found differences in respect to when actors thought their
collaborative efforts should reach specific value goals. In the two collective orchestration
cases, the time horizon in which the project had to yield results was made explicit, and was
based on a common understanding; for example, a 10-year plan in Clean and an agreement
on yearly assessments of costs and benefits in Grow. In the two continuous search cases
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the actors’ time horizons varied within the innovation ecosystem, causing friction between
actors. These differences are additional to the divergent views of actors about what is
valuable (Gummerus, 2013; Lepak et al., 2007). Nevertheless, this pattern showed that,
over time, actors started realising it could take considerable time until a viable sustainable
business model would be realised, and that continuous search is ‘more a kind of investment
in the future instead of in results for the here and now’ (Collect, municipal officer).
Third, although the sustainable business model literature speaks of integrating all three
sustainability aspects (Evans et al., 2017; Schaltegger et al., 2016; Stubbs & Cocklin, 2008),
our cases indicate that it is not always possible to envision a value proposition where
environmental and/or social value ex ante concurs with economic value, as was the case in
Compost and Collect. Each situation appeared to lead to other tensions. Collective
orchestration is more related to balancing Tension 2 (mutual value versus individual value).
Continuous search is primarily related to balancing Tension 1 (value creation versus value
capture) and, to a lesser extent, Tension 3 (gaining value versus losing value). Some scholars
typify Tension 1 as a trade-off between social and environmental value creation and
economic value capture (Bocken et al., 2014; Santos, 2012). Other scholars state that
economic, social and environmental value should be integrated and balanced (Evans et al.,
2017; Schwartz & Carroll, 2008). With regard to this debate, our results suggest that the
processes behind integration and trade-off differ substantially. Based on the cases, we
suggest that different starting conditions may explain whether a trade-off or integration is
more likely to result.
Implications for research
Our findings allow us to make three contributions to the literature on innovation
ecosystems and collaborative sustainable business modelling.
First, our findings provide a first step to help understand how cross-sector actors in an
innovation ecosystem may collaboratively develop a viable sustainable business model.
When actors in innovation ecosystems are able to develop a clear mutual vision and time
horizon with integrated sustainability goals, a pattern of valuing value by collective
orchestration (see Figure 4.1) may develop, which, according to one of the interviewees
may reinforce itself: ‘You start with a group of people and a nice plan and when that plan
is becoming more concrete it happens that people apostatise. But the people that join, they
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also fit that plan better …and with that the plan also becomes more and more specific. It is
kind of self-reinforcing’ (Clean, creative entrepreneur). The mechanisms associated with
this pattern (see Table 4.4) support this reinforcing effect, and helped to overcome the
tensions that occur between mutual and individual value. However, when the mutual
interest of the actors is primarily driven by environmental and/or social value creation, a
pattern of valuing value by continuous search (see Figure 4.2) developed, supporting the
discovery of value propositions that aimed to balance all three sustainability goals in the
long run. The mechanisms in this pattern (see Table 4.4) helped to create some level of
(economic) value capture, which was necessary for the continuation of the initiative and
growth of the actors as well as their shared innovation ecosystem (Chesbrough &
Appleyard, 2007; Santos, 2012). If the differences between the two patterns are indeed
explained by their starting conditions, this helps explain which starting conditions are more
effective with which pattern. These insights may be used to extend existing tools and
approaches for collaborative sustainable business modelling; for example, by developing a
tool to analyse starting conditions or to give advice about which mechanisms to use to
bridge the different viewpoints of the actors (Breuer & Lüdeke-Freund, 2017; Lindgren et
al., 2010; Rohrbeck et al., 2013). Further research could explore whether there are other
conditions that determine whether collective orchestration or continuous search should be
followed. Cases in which the innovation ecosystem fails to develop a viable sustainable
business model, and cases in which hybrid patterns are followed, may shed further light on
this question and possible answers.
Second, whereas recent literature has mostly studied innovation ecosystem design from
the perspective of a focal firm (Dattée et al., 2018; De Vasconcelos Gomes et al., 2018;
Tsujimoto et al., 2018), valuing value through collective orchestration or continuous search
shows how innovation ecosystems aiming for sustainability may evolve without having a
focal actor orchestrating the process. In this regard, Dattée et al. (2018) made a notable
contribution to innovation ecosystem design, proposing an iterative process of dynamic
control by the focal actors to support them in managing the uncertainties of the
collaboration. Our case studies raise the question of whether dynamic control is also
relevant for the two identified valuing value patterns, where an initial innovation
ecosystem and a joint value proposition form the starting point of sustainable business
model development. Another question is whether the dynamic control varies for each
pattern, and what kind of dynamic control could be applied in settings without a focal actor
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orchestrating the process. Moreover, our findings indicate that collective orchestration
occurs in public-private collaborations, and continuous search occurs in collaborations
between non-profits and public organisations. Other patterns may occur in cross-sector
collaborations for sustainability (for example, between academia and public or private
organisations) and may require other mechanisms of dynamic control. Further research
incorporating more cases and studying other collaborative constellations of cross sector
actors is needed to identify possible additional patterns.
Third, the process of valuing value and its two patterns could serve as a framework for
understanding how cross-sector actors in innovation ecosystems collaboratively develop
sustainable business models over time. The two patterns provide a first analytical insight
into how specific combinations of cross-sector actors manage the tensions, and find an
appropriate balance of environmental, social and economic value creation and capture for
the actors involved. However, as our findings are based on qualitative research that builds
on the analysis of informants’ data, the process of valuing value is grounded on subjective
notions of value. A main source of complexity in developing sustainable business models is
given by the uncertainty of actors’ behaviours regarding the three sustainability
dimensions (Evans et al., 2017) and actors’ perceptions of when a sustainable business
model is viable or not (Freudenreich et al., 2019). Hence, further research could focus on
the changes in value propositions and increasing or eroding value goals by deploying more
objective measures. The process of valuing value could serve as a starting point to objectify
the value outcomes and study how individual actors make considerations over time in
respect to the three sustainability dimensions. A related issue may be to study how actors’
perceptions influence the process and outcomes. It may also be interesting to compare
how different types of actors (private versus public, profit versus non-profit) enact the
process of valuing value in their internal organisation and which roles actors can enact over
time (Dedehayir et al., 2018). It may help to shed further light on the conditions that
underpin the two patterns.
Implications for practice
Practitioners are advised to study the starting conditions of their ecosystem and discuss
with their partners which pattern they expect to follow. The corresponding mechanisms
may subsequently be used as prerequisites for the collaborative value creation and capture
process. When sharing visions and expectations and formulating mutual value goals, the
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actors could also address the time horizon in which the initiative should yield results for
each actor individually, and for the innovation ecosystem as a whole. This can help manage
expectations for all partners and may avoid misunderstandings later on in the process of
sustainable business model development. Actors may also openly discuss the tensions and
possible ways of dealing with them in order to ensure alignment on the pattern they will
enter. In addition to goal alignment, process alignment also seems to be a contributing
factor in our cases.
Policy makers are advised to take notion of the two patterns of valuing value that
innovation ecosystems may follow and evaluate their consequences for their policies.
Subsidy providers, for example, may use the findings to evaluate the composition of
innovation ecosystems developing sustainability-oriented innovations, and assess their
research plans against the insights the two patterns provide. For example, the two patterns
may ask for more flexibility in how smart city projects are funded, such as by granting funds
to the initiative instead of to the partners, as the composition of the innovation ecosystem
is likely to change over time.
Limitations
The empirical setting of this study involves certain limitations. Because the research is
based on four case studies of cross-sector innovation ecosystems aiming for sustainability,
statistical validity is absent. The findings are only analytically valid for comparable cases
(Yin, 2017). Furthermore, this analytical validity is limited because the context of the
sustainable ecosystems is an emerging, varied and multi-faced field (Geissdoerfer et al.,
2017). Therefore, the results may not apply to other settings. A valuable avenue to increase
the analytical validity of the research results would be to further study whether and how
the process of valuing value takes place in different settings, with varying constellations of
cross-sector actors and other types of sustainable business models. It could also be fruitful
to further study what kind of tensions and patterns that may yield.
Other limitations relate to the data gathering and analysis. Because we analysed the data
from the perspective of the innovation ecosystem, we did not specifically focus on
individual motivations and specific circumstances of actors, their influence on collaborative
activities, and their individual decisions to enter or leave the innovation ecosystem. Case
studies that include all actors and delve deeper into their individual considerations,
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including the exit of actors as suggested by Ritala et al. (2013), could provide additional
insights into the process of valuing value, its patterns and contributing mechanisms. Also,
as some cases already started prior to the first interview round and the cases are still
progressing, our data and analyses did not cover the whole development process. An indepth longitudinal case study from start to finish could extend our findings and also explore
the relation between the two patterns over time. For example, research might show that
valuing value by collective orchestration succeeds valuing value by continuous search once
there is consensus about the core elements of an innovation ecosystem’s business model.
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The Degree of Engagement diagram:
A tool supporting open collaborative
business modelling for sustainability1

In order to address societal goals, cross-sector actors are becoming increasingly involved in
innovation ecosystems that develop a sustainable business model. Examples include smart city
projects addressing societal issues, such as sustainable energy and circular economy, which aim
to integrate environmental and social value creation with economic viability. Because the
evolution and outcome of these projects is not known in advance and actors are free to enter or
leave the initiative, a key challenge for innovation ecosystems is managing their relationships
with stakeholders. Current frameworks for collaborative business modelling do not facilitate
changes in the innovation ecosystem’s stakeholders and in partner roles over time. Practitioners
require a tool that enables innovation ecosystems to manage the degree to which stakeholders
are involved throughout the business modelling process. Based on a design science approach, we
develop a tool that supports the dynamics of collaborative business modelling for sustainability
by innovation ecosystems with an open character. The resulting degree of engagement diagram
makes it possible to identify relevant stakeholders and shift stakeholders between concentric
circles with varying degrees of engagement over time. For existing frameworks for collaborative
business modelling it adds a practical tool with which to manage the boundaries of dynamic crosssector collaborations.

1

This chapter is based on a paper presented at the 3rd International Conference on New Business Models,
June 27–28, 2018, Sofia, Bulgaria (runner-up for Best Paper Award).
The development of this tool was part of a VerDuS SURF Pop Up grant of The Dutch Research Council (NWO).
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Introduction
Public, private and non-profit actors are increasingly collaborating in innovation
ecosystems to address societal goals. Examples of such cross-sector collaborations are
smart city initiatives that use sustainable technology to help solve societal challenges. A
challenge for these initiatives is to develop a sustainable business model that considers the
interests of all stakeholders and integrates environmental and social value creation with
economic viability (Evans et al., 2017; Schaltegger, Hansen & Lüdeke-Freund, 2016). As the
actors in innovation ecosystems are considered equal and are free to enter and leave the
initiative (Adner, 2017; Chesbrough & Appleyard, 2007; Tsujimoto et al., 2018; Williamson
& De Meyer, 2012), the development of a sustainable business model requires a multistakeholder perspective and a collaborative process, in which openness towards new
partners and stakeholder interaction are crucial (Breuer et al., 2018; Oskam, Bossink & De
Man, 2020). Recently, various scholars have developed frameworks comprising tools and
approaches that take a multi-stakeholder perspective and support collaborative business
modelling for sustainability. Table 5.1 provides an overview of these frameworks and their
main characteristics.
With regard to integrating a multi-stakeholder perspective, three contributions provide a
graphical framework with which to identify relevant stakeholder groups and to consider
their interests. The ‘value mapping tool’ developed by Bocken et al. (2013) helps to identify
value opportunities from the perspective of four major stakeholder groups: environment,
society, customer and network partners. It explicitly addresses the different value
perceptions each stakeholder has and provides a starting point for the development of a
sustainable business model. The ‘stakeholder value creation framework’ developed by
Freudenreich et al. (2019) is intended for business model analysis and facilitates the
identification of different kinds of value exchange between a firm and its stakeholders. The
‘ecosystem pie model’ by Talmar et al. (2018) is a tool for analysing and designing an
ecosystem around a joint value proposition. It helps identify the user segment and the
actors of the ecosystem and addresses value creation and value capture by each actor, as
well as the relationships between the actors. All three graphical tools are primarily
intended for use at the start of a business modelling process and do not facilitate the
management of stakeholder involvement over time.
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The degree of engagement diagram

With respect to guiding the process of collaborative business modelling for sustainability,
we identified four contributions. The frameworks for ‘values-based network and business
model innovation’ by Breuer and Lüdeke-Freund (2017) and ‘collaborative business
modelling’ by Rohrbeck et al. (2013) both present a multiple-workshop approach that
facilitates the development of a joint value creation system for sustainable innovations by
multiple actors. Two other contributions propose frameworks for development of a
system-level business model: Lindgren et al. (2010) presented nine building blocks of a
‘network-based business model’, whereas Palo and Tähtinen (2013) proposed the concept
of a ‘networked business model’ as a dynamic device that evolves over time. Although
these four frameworks provide valuable tools and facilitation methods for collaborative
business modelling by a group of actors, they consider the constellation of actors to be
relatively fixed. Some frameworks do acknowledge that new innovation ecosystems may
emerge from the process (Rohrbeck et al., 2013), or that the system-level business model
can enable the innovation ecosystem to recognise the need for new partners (Lindgren et
al., 2010; Palo & Tähtinen, 2013). However, they do not facilitate the management of
changes in the innovation ecosystem’s stakeholders and in partner roles, as ‘collaboration
support throughout the different development phases of a new business model is usually
left up to individual management and engagement’ (Breuer et al., 2018, p.276).
In sum, although actors involved in collaborative business modelling should commit to an
open innovation paradigm (for example, Breuer et al., 2018; Rohrbeck et al., 2013), current
frameworks lack a dynamic stakeholder-sensitive approach, especially in relation to ‘who
is actively involved in the process and how its participants interact’ (Breuer et al., 2018,
p.276). Practitioners in innovation ecosystems need a practical tool that helps them
manage the degree of involvement of relevant stakeholders throughout the process of
collaborative business modelling for sustainability. To address this gap we use a design
science methodology for developing prescriptive knowledge (van Aken, 1994, 2004). In the
following section, we present our research approach and then discuss the requirements for
the tool we derived from the literature and from interviews with practitioners. We then
conceptualise the tool, presenting the Degree of Engagement diagram (DoE diagram) and
a proposed method of use. Next, we present the use of the diagram based on an illustrative
case and reflect upon the applicability of the tool and how it meets the requirements.
Finally, we discuss theoretical and practical implications, followed by the limitations of this
study and directions for further research.
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Research design
Research methodology
As the aim of this study is prescription-driven and solution-focused, the research design is
based on design science methodology (van Aken, 1994, 2004). Whereas description-driven
and problem-focused research is grounded in explanatory sciences and contributes to
organisation theory, prescription-driven research and solution-focused research has its
basis in design sciences and aims to contribute to management theory (Van Aken, 1994,
2004). Also, the perspective of the researcher differs in the two research approaches.
Prescription-driven research uses the perspective of a player rather than of an observer,
using an intervention-outcome logic that looks ahead to what intervention could be used
to realise the desired outcome in a certain context (Van Aken, 2004). Table 1.1 provides an
overview of the main differences between description-driven and prescription-driven
research. The objective of the design science methodology is to produce scientific
prescriptive knowledge that can be used to design solutions to complex and relevant field
problems (Van Aken, 1994; Van Aken & Romme, 2009). The present study aims to solve the
problem of managing the degree of involvement of relevant stakeholders in the context of
innovation ecosystems with cross-sector actors.
A typical product of design science research is not a causal model but a set of tested and
grounded technological rules that can be used by professionals in the field (van Aken,
2004). Technological rules can be defined as ‘general knowledge, linking an intervention or
artefact with a desired outcome or performance in a certain field of application’ (van Aken,
2004, p.228). This designed intervention can take the shape of a sequence of acts, a process
or a tool (Van Aken & Romme, 2009). A typical approach to building design knowledge is
the reflective cycle that consists of selecting a case, planning and implementing
interventions and reflecting on the results and developing design knowledge that can be
tested and refined in subsequent cases (Van Aken, 1994). This is an example of how
evidence from practice can be used heuristically in prescription-driven research to develop
a solution to a field problem, whereas description-driven research uses empirical material
to explain a problem or phenomenon in hindsight (see Table 1.1). Design is essentially an
iterative search process for discovering an effective solution to a problem (Hevner et al.,
2004). The goal relevance of design science research is mitigated by interaction between
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researchers and practitioners and by testing the concept solution in the field (Van Aken,
2004; Van Aken & Romme, 2009). The rigor in design science research is derived from the
effective use of theoretical foundations and the application of rigorous methods in both
the design and evaluation of the tool (Hevner et al., 2004). As such, theory is used to ground
the development of the tool and to uncover its generative mechanisms (Van Aken, 2004).
Design research approach
For this study we used a design research approach consisting of three stages (see Figure
5.1), building upon a tool development approach used by Geissdoerfer, Bocken and Hultink
(2016) that integrates a reflective cycle with grounding principles as suggested by Van Aken
(2004) and Hevner et al. (2004). In the definition stage we grounded our solution by
building upon existing theory to derive a set of requirements for the tool. We supported
the goal relevance of the tool development by conducting interviews with several
practitioners to validate and complement the tool requirements that were derived from
literature (van Aken, 2004; Yin, 2017). In the conceptualisation stage we developed a
concept of the tool in collaboration with practitioners in the field through expert sessions
and pilot testing in academic workshops. In the evaluation stage we field-tested the tool in
a single developing case study (van Aken, 2004; Yin, 2017) and evaluated the tool and its
generative mechanisms through expert sessions, leading to suggestions for further
development of the tool. Appendix H provides a detailed overview of the steps in each
stage and their activities, participants and results.

Figure 5.1 Research approach (building on Geissdoerfer et al., 2016)

Definition
In this stage, requirements for the tool were developed based on a combination of a review
of relevant literature and semi-structured interviews with practitioners. First, we reviewed
the business modelling literature and relevant literature on innovation ecosystems and
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open innovation to determine what design principles have already been identified as
relevant for open collaborative business modelling for sustainability. Based on the
literature review, we derived seven main requirements for the tool. Next, we conducted
interviews with 18 practitioners (including project managers, coordinators and key
partners) involved in 15 smart city projects until a convergence of views was accomplished
(Huberman & Miles, 1994). All 15 projects are cross-sector collaborations and address
societal issues such as sustainable energy, circular economy, mobility and/or living quality,
and were at least in the development stage (see Appendix I for an overview of the projects
and interviewees). Interview topics included needs and conditions for the business
modelling process, involvement of stakeholders and their roles, and openness of the
collaborative process. The interviews were analysed individually by three researchers,
followed by a joint workshop in which a list of practitioners’ requirements for the tool was
developed based on the data. This list was used to validate and complement the
requirements that were derived from the literature.
Conceptualisation
In this stage we organised expert sessions with practitioners who are involved as experts
on business modelling in multiple smart city projects and academic workshops. In the first
expert session we developed a draft version of the tool, starting from the requirements
derived from literature and practice. We evaluated this draft version based on two
academic workshops: one with four teams of business engineering students exploring
different smart city initiatives of companies, and one with five start-ups of entrepreneurial
student teams. In a second expert workshop we improved the tool based on the
evaluations and building on the practitioners’ experience. This resulted in a concept design
of the tool and a stepwise method for its use.
Evaluation
The concept design of the tool was field-tested in a smart city project, initiated by two
technology providers and a municipality, to explore how smart traffic control solutions can
improve traffic flow and quality of life. The tool was applied as part of a collaborative
business modelling trajectory that entailed six workshops, ranging from four to eight
participants, which made it possible to evaluate the iterative use of the tool in combination
with accompanying tools. All workshops were facilitated by one of the researchers, with a
second researcher taking notes and observing. At the end of each workshop, feedback was
120

The degree of engagement diagram

collected from the participants to evaluate the tool and its method of use. Next, two expert
sessions with practitioners involved in smart city projects were organised for evaluation
purposes. Based on the observations and evaluation feedback from the field test, the tool
was evaluated for its generative mechanisms (that is, why and how it fulfils the
requirements), and suggestions for further development were made to improve its
applicability.

Definition of the tool
Requirements based on literature
We reviewed the literature on business modelling, innovation ecosystems and open
innovation for design principles and mechanisms related to the process of developing a
sustainable business model, stakeholder involvement, partner roles in innovation
ecosystems and openness of the process. From this review, seven requirements for the
tool were derived.
Process
Looking at the process of developing a business model for sustainability, Breuer et al.
(2018) emphasised the evolution of a ‘planned’ business model – envisioned using
templates and design tools – into a ‘realised’ business model, and stressed the need to
manage the business model’s different contexts and actors. A generic business modelling
process consists of five consecutive stages – ideation, concept design, detailed design,
prototyping and implementation – and may be followed by adaption and diversification of
the business model (Schallmö, 2013). During these stages, interaction with stakeholders
helps to reconceptualise the value proposition (Dmitriev et al., 2014; Evans et al., 2017;
Schaltegger et al., 2012). Different stakeholders may be involved at each stage to shape the
value (Oskam, Bossink & De Man, 2018), meaning that a tool that supports managing
stakeholder relationships should be suitable for use in all stages of the business modelling
process.
Req. 1

The tool should facilitate the different stages (for example, from idea to design and
implementation) of a collaborative business modelling process for sustainability.
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Stakeholders
A key issue in collaborative business modelling for sustainability is determining which
stakeholders should be involved in the process and when and how they interact (Bankvall
et al., 2017; Breuer et al., 2018). Research, especially in the field of sustainable business
models, has developed a systemic view on business models to integrate the interest of a
broad variety of stakeholders (for example, Evans et al., 2017; Stubbs & Cocklin, 2008). For
the purposes of the tool development, we consider stakeholders to include all actors that
‘can affect or are affected by’ the innovation ecosystem activities (Freeman, 1984, p.46),
which therefore also includes ‘latent’ stakeholders (Mitchell et al., 1997). In contrast with
generic business models, a sustainable business model not only creates value for
customers, but also considers the needs of all stakeholders, including society and nature,
and balances the economic, environmental and social aspects of sustainability (for
example, Evans et al., 2017; Schaltegger et al., 2016; Stubbs & Cocklin, 2008). In the case
of wicked problems such as mitigating climate change or the transition towards a circular
economy, it is especially challenging to balance the three sustainability aspects because of
varying goals and potentially conflicting interests between different stakeholder groups
(for example, Breuer et al., 2018; Stubbs & Cocklin, 2008).
Req. 2

The tool should facilitate the inclusion of a broad variety of stakeholders that are relevant for
the development of a business model for sustainability, including nature and society.

Interaction with stakeholders influences the direction in which the emerging business
model develops, whereas an improved business model may spur the consideration of other
stakeholders (Oskam et al., 2018). Moreover, based on open innovation principles,
partners in innovation ecosystems are free to enter and leave the initiative (Adner, 2017;
Chesbrough & Appleyard, 2007; Tsujimoto et al., 2018; Williamson & De Meyer, 2012).
These adaptions require the innovation ecosystem to reconsider which stakeholders are
relevant and should be actively involved in the process. This means that the tool should
accommodate changes in the set of stakeholders along the process of collaborative
business modelling for sustainability and be open to new stakeholders and interested
parties over time.
Req. 3
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Roles
A tool that supports open collaborative business modelling should also address the multiple
and varying roles the stakeholders may play in the development trajectory. The partners in
an innovation ecosystem utilise their assets, either individually or collectively, by assuming
or creating roles that convert those assets into value (Allee, 2009). Roles need to be
determined during the development of a collaborative sustainable business model, and it
may become clear that new roles are necessary or that traditional roles need to be
integrated (Bankvall et al., 2017; Palo & Tähtinen, 2013).
Of particular concern in open initiatives is the role of the users, as their involvement can
directly help improve the value proposition (for example, Chesbrough & Appleyard, 2007;
Dedehayir, Mäkinen & Ortt, 2018). Users are not only beneficiaries of the value created,
but may also provide value (such as data, preferences and other information) and therefore
take an active part in value exchanges with other stakeholders in the innovation ecosystem.
We use the term user to address all possible beneficiaries of the value that is created,
including end users, customers, patients, citizens and user communities (Dedehayir et al.,
2018). Moreover, actors at the core of the value creation activities may also benefit from
the mutually created value and thus become users of that value, or even may take the role
of a launching customer.
Although collaborative business modelling by an open innovation ecosystem may occur
without a focal actor orchestrating the process, some scholars advocate a leading role. In
innovation ecosystems it is not always clear from the outset which actor will take up the
entrepreneurial activities. Palo and Tähtinen (2013) found that, in the development stage,
a coordinating role may be played by a partner from academia, for example. However, in
later stages this role needs to be performed by an entrepreneurial actor or a combination
of several actors (Palo & Tähtinen, 2013). Lindgren et al. (2010) felt that a lead actor was
only necessary in the case of a larger or more diversified innovation ecosystem, whereas
Dedehayir et al. (2018) distinguished between leadership of the innovation ecosystem and
entrepreneurial roles.
Req. 4

The tool should facilitate the identification and assignment of various roles over time.

Req. 4a

The tool should enable the inclusion of multiple users from different stakeholder groups.

Req. 4b

The tool should allow for the appointment of leading and/or entrepreneurial roles.
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Partners can perform multiple roles in open innovation ecosystems, and these roles may
change over time (Huizingh, 2011). Moreover, the roles of partners are subject to change,
as the evolving business model sets new conditions for the interaction between the
partners involved and provides opportunities for the development of partner roles in the
collaborative business model (Bankvall et al., 2017).
Req. 5

The tool should accommodate flexibility in roles over time.

Openness
Collaborative business modelling for sustainability requires openness and interaction
among stakeholders to align interests and resolve conflicts (Breuer et al., 2018). This can
include individual values, intentions and ambitions (Breuer & Lüdeke-Freund, 2017), and
sharing of expectations in terms of what value outcome is valuable for each stakeholder
(Breuer & Lüdeke-Freund, 2017; Lindgren et al., 2010; Rohrbeck et al., 2013). The tool
should support the process of interaction between stakeholders to enable the alignment
of these interests.
Req. 6

The tool should support interaction between stakeholders to share and align interests.

When managing the dynamics of an open innovation process, the degree of openness in
relation to knowledge exchange between stakeholders requires special attention. Huizingh
(2011) made a distinction between the openness of the innovation process and the
openness of the innovation outcome. For the purpose of the tool development, we focus
on the openness of the process of sustainable business modelling by an innovation
ecosystem. Changes in the degree of openness may occur in the course of the business
model development trajectory from ideation to implementation. The innovation
ecosystem may start with an open process and continue to be open, but projects may also
end with a closed approach (Appleyard & Chesbrough, 2017). For the management of
tension between knowledge sharing and protection, Bogers (2011) proposed two
strategies: (a) a strategy of open value exchange in which knowledge is exchanged very
openly between all partners, or (b) a layered collaboration scheme with inner and outer
members with whom knowledge is shared in an open or closed way. To be able to provide
for both strategies and possible changes in the degree of openness over time, we propose
that the tool makes it possible to distinguish between different levels of openness in the
exchange of knowledge.
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Req. 7

The tool should support the distinction between different levels of openness in exchange of
knowledge.

Requirements based on interviews
Analysis of interviews with practitioners from 15 smart city projects confirmed the tool
requirements derived from literature, but also provided several additional subrequirements. Appendix J provides an overview of the practitioners’ requirements that
were derived from analysis of the interviews.
Process
In relation to the process, our findings confirm the desire for a tool that facilitates the entire
process, from the idea until the design and implementation of a viable sustainable business
model (Requirement 1). However, our findings also add two sub-requirements in respect
to how the process may be facilitated. First of all, several interviewees expressed the value
of visualisations for making the analysis and its results communicable with the
stakeholders. Second, the interviewees emphasised the importance of flexibility to adjust
to unexpected circumstances. Several innovation ecosystems experienced a drop-out of
key partners during the collaborative process. In some cases the innovation ecosystem was
able to find a replacement partner; in other cases, an actor of the existing innovation
ecosystem felt forced to take over the role that was left vacant. In one case, the partner
that was to develop the technology changed its priorities and was unable to commit
enough resources to the project, which caused delays: ‘It took 1.5 years before that came
clear … After that partner withdrew from the consortium we could look for a replacement
partner, which then proved to be difficult.’ This example shows the importance of
recognising changing circumstances early so that the initiative can take timely and
appropriate measures to ensure the continuity of the initiative. Based on these insights, we
add the following sub-requirements to Requirement 1.
Req. 1a

The tool should provide visualisations that facilitate the analysis and the communication of
results and changes made over time.

Req. 1b

The tool should assist in recognising and adapting to changing circumstances (such as partner
drop-out).
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Stakeholders
Regarding the identification and involvement of stakeholders (Requirements 2 and 3), most
of the interviewees stressed the importance for openness towards new stakeholders and
collaboration partners over time, but added three explications to Requirement 3.
First, several interviewees expressed the desire to keep the collaboration manageable by
limiting the number of collaboration partners: ‘the more partners are involved, the harder
it is to keep everyone committed’. Some interviewees suggested working with smaller work
groups of key partners and different levels of engagement. For example, one interviewee
stated: ‘In a future project I would organise it differently. I would choose for a small core
network. I would not exclude the remaining participants from the collaboration, but I would
not include them in the core network.’
Second, there is a common need among the interviewees for criteria that help determine
the relevance of stakeholders and help decide which stakeholders should be actively
involved as partners of the project. Broadening the network was sometimes an explicit
goal, and sometimes initiatives received so much attention that selection of which
stakeholders to engage was needed: ‘We were contacted quite a lot [by interested parties].
At a certain moment I realised I had to make a distinction between incidental knowledge
exchange and pertain an actual collaboration. I became more critical in that respect.’
Third, several innovation ecosystems experienced that some partners did not contribute as
much as had originally been expected. When actors were less pro-active or did not
contribute at all, some interviewees started looking for ways to part from those partners.
Taking these explications into account, we add the following sub-requirements:
Req. 3a

The tool should distinguish among different levels of engagement in order to keep the number
of collaboration partners manageable.

Req. 3b

The tool should prompt choices in respect to identifying and attracting potential partners and
to define selection criteria for this purpose.

Req. 3c

The tool should assist in distancing from less pro-active or non-contributing partners.

Roles
With respect to roles (Requirements 4 and 5), interviewees expressed the need for a tool
that supports the engagement of actual collaboration partners in more diversified ways by
appointing responsibilities, and they also emphasised that stakeholders may play multiple
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roles that change over time. A specific role that needs attention is that of process
management and communication, especially in the early stages of the business modelling
process when the (set of) entrepreneurial actors is not yet clear. One interviewee stated
that, in hindsight, ‘I think I would have defined more clearly the role we have now … I am
the one that maintains the contacts and informs knowledge partners on the progress. For
this subject I would have liked it if we had made clearer mutual agreements.’ Accordingly,
we added the following sub-requirement to Requirement 4.
Req. 4c

The tool should permit the division of different roles and responsibilities (such as process
management and communication) that fit the stage of development.

Openness
In respect to different levels of openness (Requirements 6 and 7) the projects exhibited
different strategies that need to be accommodated. In one project, the stakeholders
embraced open value exchange because ‘this is the new way of collaboration: to provide
insight in each other’s work.’ In another project a distributed view on openness was
deployed with (new) stakeholders: ‘They were allowed to join meetings, but we did give
some of the meetings deliberately a private character.’ However, the insights from the
interviews did not lead to additional sub-requirements.
Overview
Table 5.2 provides an overview of the requirements for a tool supporting the management
of multi-stakeholder relationships during collaborative business modelling for
sustainability. The whole set of requirements makes it clear that the tool should
accommodate a broad vision on stakeholders and a clear distinction between stakeholders
and their roles, and should also accommodate flexibility in both over time. The
requirements further show a need for a tool that supports managing the degree of
stakeholder engagement throughout the entire development trajectory of a sustainable
business model.
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Table 5.2 Tool requirements and their sources
Requirements for the tool
The tool should …

Sources from literature

Sources from
interviews

Breuer et al., 2018; Oskam
et al., 2018

Majority of cases

Process
1

Facilitate the different stages (e.g., from idea to
design and implementation) of a collaborative
business modelling process for sustainability
a)

Provide visualisations to facilitate the
analysis and communication of the results
and changes made over time

1, 2, 4, 5, 8

b) Assist in recognising and adapting to
changing circumstances (e.g., partner
drop-out)

1, 2, 3, 4, 6, 7, 8, 10,
13, 14, 15

Stakeholders
2

Facilitate the inclusion of a broad variety of
e.g. Evans et al., 2017;
stakeholders that are relevant for the development Schaltegger et al., 2016;
Stubbs & Cocklin, 2008
of a business model for sustainability, including
nature and society

Majority of cases

3

Help determine which stakeholders are actively
involved over time

1, 3, 4, 6

a)

Breuer et al., 2018;
Bankvall et al., 2017

Help keep the number of collaboration
partners manageable

1, 3, 4, 6, 7, 8, 10,
11, 13

b) Prompt choices in respect to identifying
and attracting new partners and selection
criteria

2, 3, 4, 5, 7, 9, 10

c)

1, 3, 4, 15

Assist in distancing from less pro-active
and non-contributing partners

Roles
4

Facilitate the identification and assignment of
various roles

Bankvall et al., 2017;
Breuer et al., 2018;

a)

Chesbrough & Appleyard,
2007; Dedehayir et al.,
2018

Enable the inclusion of multiple users from
different stakeholder groups

b) Allow for the appointment of leading and/or
entrepreneurial roles
c)
5

e.g. Dedehayir et al., 2018;
Palo & Tähtinen, 2013

Permit the division of roles and responsibilities
that fit the stage of development

Accommodate flexibility in roles over time

4, 6, 8, 9, 10, 14

1, 3, 8, 9
3, 8, 9, 10, 13, 14

e.g. Bankvall et al., 2017;
Huizingh, 2011

3, 6, 8, 11, 14, 15

Openness
6

Support interaction between stakeholders to share
and align interests

e.g. Breuer et al., 2018;
Rohrbeck et al., 2013

5, 6, 8

7

Support the distinction between different levels of
openness in exchange of knowledge

Bogers, 2011; Huizingh,
2011

1, 2, 4, 8
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Conceptualisation of the tool
The core of the tool is the degree of engagement (DoE) diagram that assists in identifying
and engaging.
The degree of engagement diagram
The DoE diagram helps innovation ecosystems to identify and engage in interaction with
all stakeholders that are expected to be relevant for the sustainable business modelling
process (see Figure 5.2). The DoE diagram is a graphical tool that provides a clear
visualisation of the analysis that can be adapted throughout the different stages of the
collaborative business modelling process (Req. 1, Table 5.2). It consists of three basic
elements: (i) six segments representing the main stakeholder groups that are considered
important for developing the sustainable business model, (ii) four concentric circles
representing different degrees of engagement, and (iii) inward and outbound movements
of stakeholders between the circles of engagement. We describe each element and explain
how it fits the remaining requirements, as presented in Table 5.2.
Segments of stakeholder groups
For the DoE diagram we have chosen to distinguish between six groups of stakeholders to
ensure that all potentially relevant stakeholders are identified (Req. 2, Table 5.2). We build
on the notion of cross-sector collaboration, which distinguishes stakeholders from
government, business, media and the non-profit sector (Bryson et al., 2006). We divide the
non-profit sector into academia, society and environment, as these are considered
important for sustainable business models. Figure 5.2 shows examples of stakeholders for
each group and may be used as a checklist. Stakeholders can be plotted in the diagram in
the respective stakeholder segments. Key roles of stakeholders – such as a coordinator,
supplier, user, expert or entrepreneur – may be visualised in the diagram by using different
shapes (for example, a star for user groups and a triangle for a coordinating role). In this
way, different responsibilities in the collaborative business modelling process can be
allocated according to what is needed in a specific stage of development (Req. 4, Table 5.2).
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Concentric circles
The model distinguishes four concentric circles representing different degrees of
engagement (Req. 7, Table 5.2). This allows for different levels of membership (Williamson
& De Meyer, 2012) and a layered collaboration scheme, as suggested by Bogers (2011). The
closer to the core a stakeholder is, the higher the intensity of collaboration and
profoundness of information and knowledge exchange. The central circle (circle 1) contains
a ‘core work group’ of partners that is involved in all activities and decision making in
respect to the development of the sustainable business model. Together they take active
responsibility for the project. Circle 2 contains ‘partners’ that are actively involved, but in
a less intensive manner; for example, for specific activities, dependent on their role or for
a certain stage of development. Circle 3 includes ‘prospects’: stakeholders that the
innovation ecosystem is in contact with but are not (yet) active partners of the innovation
ecosystem. These stakeholders are interested in the outcomes or may provide valuable
input for the collaborative business modelling process. This circle may also contain
stakeholders that are affected by the outcome of the process and may be potential user
groups for the value proposition or may oppose the development. Circle 4 contains
‘influencers’; that is, stakeholders that directly or indirectly influence the development of
the sustainable business model (such as regulating bodies, major influencers in the media
or interest or pressure groups). These stakeholders are often difficult to communicate or
collaborate with, but must be taken into account.
Inward and outbound movement between circles
Over time, stakeholders may shift between circles, depending on the degree of their
engagement in a particular stage of development (Req. 1, 3 and 5, Table 5.2). These inward
and outbound movements are shown by the arrows in Figure 5.2. Stakeholders in the core
work group may (temporarily) move outbound, for example when their input in a
respective stage is not necessary. In the opposite direction, stakeholders from circle 2 may
become a member of the core work group when more intense involvement is required,
such as when they take up a specific role. Stakeholders from circle 2 may also move to circle
3 when the sustainable business model develops in such a direction that active contribution
to the innovation ecosystem is no longer required. Conversely, prospects from circle 3 may
be asked to join the active partner circles when they can contribute to the development of
the sustainable business model. Examples are newly identified user groups, a technology
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or service provider that can deliver added value, or a governmental agency that can provide
legitimacy for the solution.
Method for use
We propose using the tool in a workshop setting, with the initiators of the project and
actors that are expected to be part of the future core work group. Starting from an idea for
a sustainable innovation or a more elaborate idea of a sustainable business model, the
participants collaboratively execute five consecutive steps:
Step 1: Identify
This step involves identifying relevant stakeholders within the six cross-sector stakeholder
groups; that is, stakeholders that affect or may be affected by the innovation ecosystem’s
decisions or actions, now or in the future. Each stakeholder should be described as
specifically as possible. From a profit or public organisation, for example, one or several
units or departments may be pivotal for the initiative and should each be included
separately. Sometimes, an individual can also be designated as a key stakeholder, such as
an innovation champion of a company or a major influencer in the field through social
media.
Step 2: Plot
In this step, each relevant stakeholder is plotted in the circle that best represents its current
degree of engagement. In the ideation stage many stakeholders will first be assessed as
prospects or influencers (circles 3 and 4, respectively) but may become partners later.
Step 3: Evaluate
This step comprises evaluating whether each stakeholder is in the desired circle of
engagement for the current stage of the project. The more important a stakeholder is, the
closer to the core of the DoE diagram it may be placed. Criteria that may be useful for
assessing the importance of stakeholders for sustainable innovations include the
philosophy, impact and legitimacy of a stakeholder (Schlange (2009). A stakeholder is
considered important for a sustainable business model when it harnesses one or more of
these attributes. Colours in the diagram can be used to show whether a stakeholder is in
the correct circle of engagement; for example, green for stakeholders that are and red for
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stakeholders that are not. Arrows can be used for the desired inward or outbound
movement.
Step 4: Check
Check whether all necessary roles for the collaborative business modelling process and/or
planned business model are fulfilled by the identified stakeholders or whether some
stakeholders are missing. According to Dedehayir et al. (2019), the following roles can be
distinguished during innovation ecosystem development: leadership roles (such as
ecosystem leader, dominator), direct value creation roles (supplier, assembler,
complementor, user, etc.), value creation support roles (such as experts or champions) and
entrepreneurial ecosystem roles (entrepreneur, sponsor, regulator, etc.). Roles that are
considered indispensable for the business model development may be visualised in the
diagram using different shapes for the stakeholders that take on these roles.
Step 5: Plan
Planning of measures to engage each stakeholder in the desired circle of the DoE diagram.
This entails concrete actions from the core work group to invite new stakeholders or
persuade specific stakeholders to be engaged in the desired circle of engagement.
This process of identifying, plotting, evaluating, checking and planning is repeated regularly
throughout the stages of collaborative business modelling for sustainability to verify
whether stakeholders are missing and to assess whether stakeholders are in the desired
circle of engagement. Repetition of the assessment is necessary because, throughout the
business modelling process, new stakeholders may be recognised that may support or
oppose the evolving business model. Second, the roles of stakeholders may change
throughout the process or new roles may be identified (Bankvall et al., 2017; Palo &
Tähtinen, 20113). Changes in roles may require that certain stakeholders move to another
circle of engagement. Third, stakeholders’ attributes are not steady-state but vary over
time, causing stakeholders to become more or less salient (Mitchell et al., 1997). The
legitimacy of stakeholders may change; power may not be enacted or stakeholders may
not be aware of their power. The innovation ecosystem should observe and adapt to these
changes in stakeholder salience (Dentchev & Heene, 2004). A reassessment of the DoE
diagram minimally takes place at each stage shift, but more often when major changes
occur in the innovation ecosystem and/or its envisioned business model.

133

Chapter 5

Evaluation of the tool
Application of the tool in an illustrative case
To validate the applicability of the tool, we facilitated the collaborative business modelling
process of a new smart city initiative by two technology providers and a municipality. The
point of departure of this case was the idea that a technical solution for smart traffic
regulation may help relieve traffic jams at main roads at the same time as reducing air
pollution and nuisance in the vicinity. Connecting traffic signalling with smart traffic control
systems and providing information about waiting times and recommended routes through
navigation systems and apps may stimulate users to make optimal use of the infrastructure,
thereby improving traffic flow, accessibility and quality of the living environment. The
initiators saw the identification and involvement of relevant stakeholders as a crucial part
of their intention to develop a collaborative business model for sustainability. We use this
smart traffic case study to illustrate how the use of the DoE diagram helps to identify
stakeholders and manage the degree of involvement in the first stages of an open
collaborative business modelling process.
Workshop 1: Identify and plot
With five representatives of the initiating organisations, the DoE diagram was used to
identify and plot all relevant stakeholders (see Figure 5.3). This step made it clear that the
solution affects and is affected by a large variety of stakeholders, and that the engagement
of different departments of the municipality is required. An initial mutual value proposition
was also defined in this workshop, providing an elaborated view on the value potential of
the technology and possible user groups. Based on these insights, some changes were
made to the DoE diagram.
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Figure 5.3 Initial Post-it version of a DoE diagram in a workshop setting

Workshop 2: Evaluate
Representatives of pivotal departments of the municipality were invited to join the core
work group because they have decision-making authority or are experts in the field of
traffic and sustainability. With this group of stakeholders, the initial value proposition was
evaluated and priorities were set in respect to the envisioned solution and its value
potential. This provided a better view of the conceivable beneficiaries of the solution, so
specific potential users were added to the DoE diagram. The DoE diagram was evaluated
and the work group decided that some of the stakeholders (such as other municipalities
and the province) should be moved from circle 2 to circle 3, as they were thought to be less
salient and not required in order to realise the sustainable business model.
Workshop 3: Verify
The same group of participants as in workshop 1 made an inventory of the roles that are
necessary for the collaborative business model. For this purpose, a role assignment matrix
was used that visualises whether all roles can be fulfilled with the partners or whether
stakeholders are missing. Based on the insights, changes were again made to the DoE
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diagram and roles were added (see Figure 5.4). Some large companies in the municipality
were identified as the main beneficiaries of the solution, but were also thought to be able
to help realise a viable sustainable business model. The participants wanted to involve
these stakeholders more actively and decided to invite them for a later workshop. Some
technology providers were also considered to be more important and were shifted from
prospect (circle 3) to partner (circle 2).

Figure 5.4 Adjusted version of the DoE diagram for the Smart Traffic case

Workshop 4: Plan
The core work group used this workshop to develop a first draft of the collaborative
business model in order to get a better idea of the collaborative value creation and capture
activities. This draft was considered a good basis on which to invite the prospective
partners to join the next workshop. In the meantime, the municipality was approached by
an environmental non-profit organisation that was interested in the project. The core work
group evaluated this non-profit as a valuable potential partner and decided to invite the
organisation to the next workshop as well.
Workshop 5: Adjust
In this workshop, several (potential) partners were present along with the core work group.
Two large companies that were considered contributors to the congestion problem and
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key stakeholders in realising a solution joined the workshop, as did an environmental nonprofit organisation that believed the solution could lower the risk of traffic diversion in
surrounding areas. The participants discussed how the business model could be shaped to
create economic, environmental and social value for all stakeholders. Based on a more
comprehensive view of the sustainable value that the participants could collaboratively
create for all stakeholders, the DoE diagram was revisited and used to determine the
desired collaboration setting for the envisioned collaborative sustainable business model
(see Figure 5.5).

Figure 5.5 New version of the DoE diagram for the Smart Traffic case

Workshop 6: Adjust again
In this workshop the core work group assessed the impact of the collaborative business
model on their individual business models. One of the partners had experienced a shift of
priorities, which prevented them from taking an active role in the collaboration. As their
role could be fulfilled by the current innovation ecosystem, it was decided not to seek a
replacement partner at that time. The leaving partner remained connected to the initiative,
but in a less intensive manner, moving this actor to circle 3 (shown by the arrow in Figure
5.5).
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Reflection on the tool
Reflecting on the tool with the workshop participants and through a workshop with experts
made it clear that the DoE diagram and its method for use accommodate the majority of
the developed criteria, but also provided directions for further development of the tool.
Table 5.3 provides an overview.
Table 5.3 Main requirements, evaluation of the tool and suggestions for further development
Main requirements

Evaluation and suggestions

Req.
1

Facilitation of
different business
modelling stages

The tool was successfully applied in the ideation and design stages
during the field test in the developing case study, and was valued for
the graphical support it provides in the analysis and communication of
results.
Experts and practitioners expect the visual tool to be useful for
consecutive development stages of a collaborative business modelling
process, until implementation of the sustainable business model.

Req.
2

Inclusion of a broad
variety of relevant
stakeholders

The six segments of the tool encourage the innovation ecosystem to
systematically consider latent stakeholders from different groups. The
six stakeholder groups appeared to be encompassing, but not mutually
exclusive. In some instances, a stakeholder could be placed in two
segments. The stakeholder should be placed in the group where it has
the biggest stakes.

Req.
3

Determining which
stakeholders are
actively involved

The concentric circles of the tool prompt conscious decisions regarding
which stakeholders should be actively engaged and to what degree. It
also helps effectuate changes in the degree of engagement over time.
More circles may be added to distinguish, within circle 3, ‘prospects’
between stakeholders that may become partners in a later stadium of
the project and stakeholders that need or want to be informed about
the progress and outcomes of the initiative.

Req.
4

Identification and
assignment of various
roles

Identifying and assigning roles is a valuable step in the usage of the tool,
but may be developed further, especially for the active partners in
circles 1 and 2. Additional tools for this purpose may be integrated in
the method for use of the tool.

Req.
5

Flexibility in roles
over time

When using the tool in consecutive stages, roles can be assessed and
changed over time, in conjunction with the stakeholders that are
actively involved.

Req.
6

Interaction between
stakeholders to share
and align interests

Using the tool urges the workshop participants to share and align their
interests, as they must collaboratively define which stakeholders are
actively involved, how and in what role. However, the tool does not
provide specific measures for this purpose. Additional tools may be
developed and integrated in the method of use of the DoE diagram.
Facilitation methods may also play a crucial role in this respect.

Req.
7

Distinction between
different levels of
openness in
knowledge exchange

The tool provides a starting point to discuss how the partners want to
collaborate and communicate between and within the different circles
of engagement. Directions for communication and protection strategies
would be a valuable addition to the tool.
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Overall, the tool is considered valuable for collaborative business modelling for
sustainability by systematically identifying relevant stakeholders and creating and
maintaining a manageable partnership. By facilitating the intake and departure of
stakeholders over time and guiding stakeholders to the desired circle of engagement, the
tool helps manage the boundaries of the collaborative business model for sustainability.
Furthermore, the tool can be used in conjunction with other tools and approaches, such
as the value proposition canvas and different business model canvasses or frameworks.

Discussion and conclusions
In this chapter we have identified a gap in current frameworks for collaborative business
modelling: a lack of tools for innovation ecosystems with an open character to manage the
interests and involvement of stakeholders over time. Based on design science methodology
(Van Aken, 1994, 2004), we developed and tested a solution (that is, a set of technological
rules) for this field problem, using a reflective cycle for developing prescriptive knowledge
(Van Aken, 1994, 2004). We used design science methodology as this provided a valuable
and structured approach for developing and testing the tool. This resulted in a tool that
helps innovation ecosystems methodologically consider which cross-sector stakeholders
are relevant and manage the degree of engagement and roles of these stakeholders, while
collaboratively developing a sustainable business model. By deriving requirements from
literature, which were subsequently validated and complemented based on interviews
with practitioners from 15 smart city projects, the tool was grounded in existing theory
(Van Aken, 2004). The relevance of the tool for practice was warranted by interaction with
practitioners for both the development of requirements as the conceptualisation of the
tool itself. However, the tool was developed and field tested by the researchers in only one
developing case study, which limits the external validity of the tool. A necessary
subsequent step is to test the tool in multiple case studies to gain insights into both the
intended and unintended effects of the tool and its application domain and to further build
its external validity (Van Aken, 1994, 2004). It is in the light of this limitation that we discuss
the contribution and implications of this study for research and practice and present
avenues for further research.
Contributions to research and practice and related further research
The main contribution of this chapter is the DoE diagram and a stepwise approach to use
it as part of a collaborative business modelling process. The DoE diagram has three main
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characteristics, which form the basis of the generative mechanisms that explain the
efficiency of the tool as a set of technological rules.
First, by distinguishing six cross-sector stakeholder groups that represent economic, social
and environmental aspects of sustainable value (for example, Evans et al., 2017; Stubbs &
Cocklin, 2008), the DoE diagram incorporates a broad view on stakeholders that includes
both existing and latent stakeholders that affect or are affected by the innovation
ecosystem (Freeman, 1994; Mitchell et al., 1997). This broad view on stakeholders may
bring in unexpected viewpoints (Huizingh, 2011), as it promotes systematic consideration
of stakeholders using notions of salience and can therefore lead innovation ecosystems to
consider otherwise underexposed or latent stakeholders (such as important influencers
from media, or opposing interest groups from society or nature). Because the interests of
society and nature – such as important stakeholders of a sustainable business model – can
be difficult to grasp, the tool stimulates the identification of social or environmental
interest groups and non-governmental organisations that can serve as representatives and
give a voice to society and nature at large.
Second, by discriminating among four concentric circles of engagement, the tool integrates
different levels of collaboration, as suggested by Williamson and De Meyer (2012) and
Bogers (2011). The four concentric circles offer differentiated degrees of involvement of
stakeholders: the closer to the core, the higher the intensity of collaboration and the
deeper the exchange of information. The field test and the expert workshop acknowledge
that this provides the opportunity to keep the collaboration manageable, while keeping
the larger innovation ecosystem involved. However, further research should explore
whether the four circles are sufficient or whether the DoE diagram should distinguish
between more levels of engagement.
Third, the permeability of the circles enables users of the DoE diagram to accommodate to
changes that may occur in the evolving business model and its context. Inward and
outbound movements of stakeholders between the circles of engagement enable
innovation ecosystems to keep the project focused on developing a viable sustainable
business model, while leaving room for the adaptation of stakeholders’ contribution to the
business modelling process and of their roles. With these three characteristics, the DoE
diagram provides a framework for the innovation ecosystem to define how it wants to
manage the interaction with its stakeholders. By distinguishing different levels of
140

The degree of engagement diagram

membership, the stakeholders may define different rules of engagement for each circle.
Topics for engagement rules may include ways of communicating and openness of
knowledge exchange (Bogers, 2011), agreements on ownership and protection measures
(Walrave et al., 2017), and decision-making rules in case of conflicts (Ritala et al., 2013).
Additional longitudinal case study research is required in order to test how the DoE diagram
can facilitate rule-making over the course of development of a sustainable business model.
Although the tool was field-tested in a single developing case study, multiple expert
sessions showed the potential of the tool as a solution to the field problem of innovation
ecosystems with cross-sector actors developing a collaborative business model for
sustainability. Our findings propose that the tool can enhance existing approaches for
collaborative business modelling for sustainability. The tool may be used in conjunction
with other frameworks or canvasses to develop collaborative business modelling (for
example, Breuer & Lüdeke-Freund, 2017; Lindgren et al., 2010; Rohrbeck et al., 2013) by
adding an open perspective and a graphical means that can visualise changes in the
constellation and roles of actors over time. In this way, the tool may act as a boundary
management tool by acknowledging the dilemma of an open innovation paradigm
(Rohrbeck et al., 2013) and optimal size and configuration of the innovation ecosystem
(Lindgren et al., 2010). However, this idea was not tested and additional longitudinal case
studies are required in order to explore how the tool can be combined with other
frameworks for collaborative business modelling over time and what their indications and
contraindications are.
Furthermore, the DoE diagram has some commonalities with the value mapping tool
(Bocken et al., 2013), ecosystem pie model (Talmar et al., 2018) and stakeholder value
creation framework (Freudenreich et al., 2019), as they all use segmented graphs and can
be used to identify different stakeholder groups. However, based on the three main
characteristics discussed above, the DoE diagram has two notable distinctions. First, the
DoE diagram does not treat the user as a separate segment but as one of the roles
stakeholders may play. Instigated by the interviews with practitioners, we propose that,
when developing a sustainable business model, multiple users may be identified in varying
stakeholder segments. The same applies for other roles such as investors or suppliers.
Second, the DoE diagram distinguishes itself by providing a dynamic perspective on
stakeholder integration over time, whereas the main purpose of the value mapping tool is
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to identify value opportunities (Bocken et al., 2013) and the goal of the stakeholder value
creation framework is to identify value exchanges between stakeholders (Freudenreich et
al., 2019). Because both purposes are valuable for collaborative business modelling, further
research could explore the combined use or integration of the DoE diagram with these
tools to facilitate the management of impacts and future outcomes, as suggested by Breuer
et al. (2018).
Limitations and related further research
The setup of the field test itself has several limitations that present avenues for further
research. First, the DoE diagram is intended for use throughout the development stages of
a collaborative business modelling process (including ideation, concept design, detailed
design, prototyping and implementation) to engage stakeholders in a manner that is
appropriate for that specific stage. However, the tool was only field-tested in the ideation
and concept design stages. Further research is necessary in order to study the applicability
in the later development stages and to study the cause-and-effect relations of decision
making early on in the process with viability of the sustainable business model in the long
run. A second limitation of this study is related to the facilitation process during the field
test. In the field test, the researchers facilitated the workshops in which the tool was used,
fitting the perspective of a player in prescription-driven research. In practice, however, this
role may be fulfilled by the project manager of the collaborative business modelling process
or by the coordinator of the innovation ecosystem, if present. Coordination may be
performed by a member of the core work group of partners, such as an entrepreneur or,
in the ideation and development stages, by a consultant, an intermediary organisation or
academia. Within design science methodology, Van Aken (2004) advised testing by third
parties to gain more objective results. Additional testing with other users could also provide
insights into what kind of directions are needed to facilitate the application of the tool.
Finally, a bias in this study could be that a collaborative business modelling process starts
with an innovation ecosystem with open boundaries and evolves in an innovation
ecosystem with closed boundaries when the sustainable business model becomes clearer.
Other processes may also occur, however, as changes in the openness of the process and
outcome can go both ways (Appleyard & Chesbrough, 2017). A multiple case study
comprising different combinations of openness in respect to process and outcome could
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provide valuable insights into how the intensity of collaboration and deepness of
information for each respective circle in the DoE diagram varies among the cases.
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General discussion
Sustainable development and socio-technical transitions benefit from business model innovation
and a multi-stakeholder perspective. Therefore, this thesis sought to explore how stakeholder
interaction influences collaborative business modelling for sustainability. This topic was studied
from the level of a focal firm and from the level of cross-sector actors collaborating in innovation
ecosystems, using three description-driven empirical studies and one prescription-driven study
using a design science approach. This final chapter summarises the main findings of these studies;
illuminates overarching theoretical, practical and methodological contributions; and presents the
limitations of the current thesis and related suggestions for further research.

General discussion

Summary of the research findings
This section summarises the main research findings of the four studies in the preceding
chapters.
Based on two case studies of SMEs successfully introducing sustainable technology in the
market, Chapter 2 identified value shaping as the operative mechanism describing the
relation between networking and business modelling, from ideation to growth of the
business. The staged model of value shaping showed that, through interaction with
stakeholders, the business model changed several times, with each change constituting a
redesign or innovation. The study showed how interaction with multiple stakeholders
creates a better understanding of which stakeholders can become possible beneficiaries of
the sustainable technology, and what tangible and intangible benefits they may desire in
terms of economic, social and environmental value. In return, changes in the business
model clarify which other network ties are needed, spurring firms to expand and
strengthen their network. The five successive forms of value shaping that were found
demonstrated that a cognitive change may be necessary to ‘find the right business model’.
The study in Chapter 3 focused on this cognitive change in a manager’s mind that occurred
during the commercialisation of new sustainable technology. While many scholars have
focused on how manager–stakeholder interaction limits business model innovation by
reinforcing existing managerial cognitions (boundary beliefs, product ontologies,
reputational rankings, industry recipes, etc.), this study explored how stakeholders may
also stimulate business model innovation by changing managerial cognitions. Through
three case studies of business model innovations for sustainability, this study found that
manager–stakeholder interaction triggers managerial cognitive change and subsequently
business model innovation via three interrelated shaping processes: market approach
shaping, product/service offering shaping and credibility shaping. In these shaping
processes, new or latent stakeholders have a bigger impact than existing stakeholders,
changing the manager’s understanding of the role of the business and consequently
changing the value proposition, including the product/service offering and the target
group.
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The study in Chapter 4 focused on how innovation ecosystems’ actors overcome three
tensions that emerge from their divergent goals and interests: the tension of value creation
versus value capture, the tension of mutual value versus individual value, and the tension
of gaining value versus losing value. Based on a study of four sustainably innovative crosssector collaborations, this thesis argues that the process of valuing value helps innovation
ecosystems’ actors manage the tensions and find an appropriate balance among
environmental, social and economic value creation and capture that satisfies all actors
involved. The study revealed that valuing value occurs in two different patterns – collective
orchestration and mutual exploration – that differ in relation to starting conditions and
tensions, the mechanisms that contribute to resolving the tensions, and the effect on the
stability of the value proposition and the innovation ecosystem. Notable mechanisms are
openness towards new opportunities and complementary partners, which advances the
innovation ecosystem’s ability to reach mutual sustainability goals; and open value
exchange, which enables flexible alignment and governance of the innovation ecosystem.
In the study in Chapter 5 a tool was developed consisting that consisted of the degree of
engagement (DoE) diagram and a stepwise approach to use the diagram as part of a
collaborative business modelling process. By distinguishing six cross-sector stakeholder
groups that represent economic, social and environmental aspects of sustainable value,
the DoE diagram incorporates a broad view on stakeholders, including both existing and
latent stakeholders. Through a systematic consideration of stakeholders based on notions
of salience, the tool provides unexpected viewpoints and can point innovation ecosystems
towards otherwise underexposed stakeholders. By discriminating between four concentric
circles of engagement, the tool integrates different degrees of involvement of
stakeholders: the closer to the core, the higher the intensity of collaboration and the
deeper the exchange of information. The permeability of the circles helps users of the DoE
diagram accommodate to changes that may occur in the evolving business model and its
context. This enables innovation ecosystems’ actors to keep the project focused on
developing a viable sustainable business model, whilst leaving room for adaptation of
stakeholders’ contributions and roles over time.
Table 6.1 presents an overview of the research questions and summarises the key findings
of each chapter.
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Table 6.1 Research questions and key findings per chapter
Ch. Research question

Key findings

2

How do networking
- The relation between networking and business modelling is described by
and business
the concept of value shaping; that is, the process of identifying new types
modelling interact
of value that can be delivered by a business model, through interaction
during the
with the network.
development of a
- Interaction with multiple stakeholder types points towards new or
sustainability-oriented
extended value propositions and/or possible beneficiaries of the
innovation?
sustainable technology.
- Conversely, changes in the business model spur firms to consider other
stakeholders, thereby helping to build the value network.
- From ideation to growth of the business, value shaping occurs in five
successive micro-level processes: exploring value, developing value,
reframing value, redirecting value and extending value.

3

How does managers’
interaction with
stakeholders
contribute to
managerial cognitive
change in business
model innovation for
sustainability?

4

How do cross-sector
- Cross-sector actors engage in a process of valuing value; that is, a search
actors in innovation
and discovery of environmental, social, and economic value creation and
ecosystems overcome
capture, whereby satisfying each actor’s individual interests is a condition
the tensions when
for the continuing existence and further development of the innovation
ecosystem.
collaboratively aiming
to develop a
- Valuing value unfolds in two patterns dependent on the starting
sustainable business
conditions:
model?
- Collective orchestration is a pattern that reinforces itself and occurs when
actors have a clear mutual vision with integrated sustainability goals;
- Continuous search occurs when actors are primarily driven by
environmental and/or social value creation and support discovering value
propositions that balance all three sustainability goals in the long run.

5

What does a tool that - The DoE diagram, a graphical tool and accompanying stepwise approach,
enables innovation
facilitates and visualises changes in the constellation and roles of actors
ecosystems to manage
over time.
multi-stakeholder
- The DoE diagram, with six stakeholder segments and four concentric and
relationships
permeable circles, helps to distinguish:
throughout the
- Different cross-sector stakeholder groups (business, academia,
process of
environment, media, society and government);
collaborative business
- Different degrees of engagement (core work group, partners,
modelling for
prospects, external influencers);
sustainability look
- Different roles of actors.
like?

- Manager-stakeholder interaction stimulates business model innovation by
affecting the manager’s understanding of the value potential of his/her
firm’s offering, in which new or latent stakeholders have a prominent
role.
- The influence of stakeholders on managerial cognition runs via three
shaping processes:
- Market approach shaping: interaction with existing and new stakeholders
helps to redefine the market interface and go-to-market strategy;
- Product and/or service offering shaping: interaction with (potential) end
customers and complementary partners helps to (re)shape the offering to
realise and/or improve customer value creation;
- Credibility shaping: employing and expanding the firm’s network helps to
enhance the credibility of the value proposition and to legitimise the
innovation.
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Theoretical contributions and implications
Although many scholars have developed important contributions concerning integration of
the interests of multiple actors and stakeholders to create and capture economic,
environmental and social value (for example Evans et al., 2017; Schaltegger et al., 2016;
Subbs & Cocklin, 2008), a clear understanding of the effect of stakeholder interactions on
business model innovation is lacking (Aspara et al., 2011; Spieth et al., 2016; Zott et al.,
2011). Building on the notion of business models as boundary-spanning activity systems
(Zott & Amit, 2010), the present thesis studied stakeholder interaction throughout the
whole process of collaborative business modelling and makes three key contributions.
Overall, this thesis shows that it is beneficial to integrate a more dynamic time- and
process- oriented perspective and to distinguish different types of stakeholders and to
differentiate between stakeholders and their roles.
Stakeholder interaction and business modelling for sustainability: a reciprocal
relationship
Scholars have recently taken a network perspective on business model innovation and
presented some valuable tools and approaches (for example, by Breuer & Lüdeke-Freund,
2017; Lindgren et al., 2010; Rohrbeck et al., 2013). However, the majority of this literature
has studied the relation between networks and business models at one point in time and
has regarded the constellation of actors as relatively fixed. By taking a dynamic perspective
on business model innovation, the present thesis has explored the interplay between
stakeholder interaction and the process of business model innovation over time. Such an
exploration answers the call of scholars’ for empirical research on stakeholder interaction
and their effect on business modelling for sustainability (Zott et al., 2011).
Based on three empirical studies, the present thesis has found that stakeholder interaction
influences the business model, and vice versa, and that this reciprocal relationship
continues over time. On one hand, focused and timely interaction with multiple
stakeholder types is an important way of uncovering the value potential of a sustainable
technology. Stakeholder interaction helps to clarify the types of financial, environmental
and social value a sustainable technology can deliver and hence to redesign the value
proposition. More specifically, stakeholder interaction points towards new or extended
value offerings and potential new customer and user groups, which may not have been
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previously identified, and helps to redesign the sustainable value proposition of the firm or
innovation ecosystem. On the other hand, the new notion of what a desirable and viable
sustainable value proposition is makes it clear which actors and stakeholders are necessary
to further develop these radically new value propositions and hence help to build the
network needed for a viable business model for sustainability.
The studies in Chapters 2 and 4 refine the understanding of the boundary-spanning nature
of business models (Zott & Amit, 2010) by explaining how the reciprocal relationship
between stakeholder interaction and business modelling takes shape, for a focal firm and
for innovation ecosystems, respectively. The present thesis contributes to the literature
that takes a firm perspective (for example, Doganova & Eyquem-Renault, 2009; Schaltegger
et al., 2016) by identifying five successive forms of value shaping that describe the relation
between network ties development and business model development, from ideation to
growth of the business. The five successive forms of value shaping show that changes occur
in each stage that exemplify the iterative learning processes associated with business
model innovation (Chesbrough & Roosenbloom, 2016; McGrath, 2008). The thesis
contributes to the literature that takes an innovation ecosystem perspective (for example,
Jacobides et al., 2018; Ritala et al., 2013) by discovering the process of valuing value that
helps to manage the tensions that emerged from the collaborating actors’ divergent goals
and interests. Two patterns of valuing value demonstrate how the composition of crosssector collaboration and the level of mutuality in value goals have a different effect on the
development of the sustainable value proposition and the supporting innovation
ecosystem. This extends existing tools and approaches for collaborative sustainable
business modelling (for example, Breuer & Lüdeke-Freund, 2017; Lindgren et al., 2010;
Rohrbeck et al., 2013) by showing that stakeholder interaction is also beneficial beyond the
ideation and development stages and helps to identify the actors that are needed to
continue the initiative.
Each framework opens up a research agenda to further study the reciprocal relationship
between stakeholder interaction and business modelling for sustainability from a
longitudinal and boundary-spanning activity perspective (see Chapters 2 and 4). Possible
avenues for further research include studying the conditions that provide a foundation for
value shaping and valuing value to prosper, the obstacles that may arise from current socio-
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technical regimes, and the interaction mechanisms that help initiatives to overcome these
obstacles.
The effect of stakeholder interaction: micro-processes and mechanisms
This thesis extends the sustainable business model literature by uncovering the microprocesses and mechanisms that elucidate how stakeholder interaction may actually
influence the development of the sustainable business model, its value proposition and the
value network or innovation ecosystem supporting it. The thesis answers to the call to
create a better understanding of the relationship between cognition and business model
innovation (Spieth et al., 2014) and to study how cross-sector actors resolve tensions
around collaborative value creation and capture (Bankvall et al., 2017; Lepak et al., 2007;
Santos, 2012) and decide who should be actively involved (Breuer et al., 2018).
Whereas most scholars have studied the constraining effect of stakeholder interaction on
managerial cognitions and business model innovation (for example, Aspara et al., 2011;
Tikkanen et al., 2005), the present thesis contributes to the literature by proving that
stakeholders may also influence rather than restrict managerial cognitions and thereby
stimulate business model innovation. Three stakeholder-driven shaping processes (see
Chapter 3) indicate that stakeholder interaction may affect several managerial cognitions.
Stakeholder interaction stretches the boundary beliefs of who it can pursue as customers,
challenges existing product ontologies and stimulates to rely on prospective rather than
existing reputational rankings. Another contribution is the identification of several
mechanisms that help resolve tensions around collaborative value creation and capture in
innovation ecosystems (see Chapter 4): finding common ground, mutual adjustment,
flexible alignment and governance, learning and experimentation, and open boundaries.
Two patterns of valuing value –collective orchestration and continuous search – emphasise
specific ways in which these mechanisms help find an appropriate balance of economic,
environmental and social value creation and capture. Furthermore, this thesis extends the
collaborative business modelling literature by adding a tool that distinguishes different
degrees of engagement of stakeholders throughout the collaborative business modelling
process, and may help to manage the boundaries of the collaboration.
These contributions – the stakeholder-induced shaping processes, tension-resolving
patterns and mechanisms, and the DoE diagram – all improve the scholarly understanding
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of business model innovation dynamics for sustainability, and especially the role of
stakeholder interaction therein. As these contributions resulted from separate studies,
further research could explore how they relate to each other. For example, the DoE
diagram could be used as an analytical framework to create a micro-level insight in the
changes that occur in the composition of an innovation ecosystem and the engagement of
stakeholders in both valuing value patterns. Furthermore, researchers could explore what
role stakeholder interaction plays in changing cognitions of actors engaged in innovation
ecosystems, providing insights into what kind of stakeholder-induced shaping process may
be helpful in the process of valuing value. Another subject for further study is whether,
how and when cognitive change occurs in innovation ecosystems. It remains to be explored
how interactions between innovation ecosystems’ actors change the actors’ perceptions
of individual and mutual value goals in relation to the three sustainability dimensions and
influences the resolving of tensions.
Different stakeholder types and roles: a differentiated view
Whereas the business model literature has a tendency to lump all stakeholders together
(Schaltegger et al., 2016; Evans et al., 2017), the present thesis goes beyond scholars’
acknowledgement of the importance of stakeholder interaction for sustainable business
model innovation (Breuer et al., 208; Evans et al., 2017; Stubbs & Cocklin, 2008) by
examining the influence of different stakeholder types throughout the business modelling
process. This thesis enriches the scholarly understanding by identifying which stakeholders
are the main contributors to business model innovation, by differentiating between
stakeholders and their roles and by providing a tool that accommodates this.
First, the three empirical studies provide evidence of the importance of interaction with
new or latent stakeholders. The studies in Chapters 2 and 3 demonstrated that to firms and
their managers new or latent stakeholders have a bigger impact then existing ones. These
stakeholders provide an outside-in perspective and may contribute to managerial cognitive
change. Also in the case of innovation ecosystems, this thesis finds it is important to keep
an eye on new or latent stakeholders, as open boundaries was identified as one of the keys
for continuation of the innovation ecosystem’s effort to develop a viable sustainable
business model (see Chapter 4). It proves that openness towards new opportunities and
towards complementary partners advances the innovation ecosystem’s ability to reach
mutual sustainability goals. This is related to the scholarly notion that firms should commit
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to an open innovation paradigm when engaged in collaborative business modelling
(Rohrbeck et al., 2013; Zott & Amit, 2010), and adds how this openness may be effectuated.
Lateral partners were also found to contribute to business model innovation, as they can
help to gain legitimacy and to develop a market for the new sustainable solution, changing
firms’ focus on the value chain towards creating value networks, as suggested by Allee
(2009) and Evans et al. (2017). This is an important step towards the implementation of
sustainability-oriented innovations and acceleration of its breakthrough in society. As the
next step is to change the industry recipe, further research could explore what the
conditions are for business modelling for sustainability to change industry recipes (Bidmon
& Knab, 2108) and the role of stakeholder interaction therein.
Second, this thesis argues the importance of differentiating between stakeholders and
their roles. Current sustainable business model innovation literature stresses that value
should be created not only for customers, but also for other stakeholders (Evans et al.,
2017; Pera et al., 2016; Stubbs & Cocklin, 2008). This resulted in valuable tools for
integrating multiple stakeholder perspectives, in which customers are one of the key
stakeholder groups that need to be addressed (e.g., the value mapping tool (Bocken et al.,
2013); the ecosystem pie model (Talmar et al., 2018)). However, the three empirical studies
show that customers may change throughout the business modelling process. Moreover,
actors may take on new roles and may play multiple roles in innovation ecosystems, as was
also suggested by Dedehayir et al. (2018) and Williamson and De Meyer (2012). Adapting
roles and goals to mutual interests is one of the mechanisms that was found to help resolve
tensions regarding collaborative value creation and capture. Further research could
explore which roles need to be fulfilled in collaborative business modelling in order for
sustainability to foster socio-technical transition; for example, building on the roles for
innovation ecosystem development distinguished by Dedehayir et al. (2018).
Finally, the tool that was developed for managing stakeholder engagement over time (see
Chapter 5) is an initial effort to make an explicit distinction between the type of
stakeholders and their roles in collaborative business modelling for sustainability. In
contrast with other tools for collaborative business modelling (for example, Bocken et al.,
2013; Talmar et al., 2018), the Degree of Engagement diagram does not address customers
as a separate segment of stakeholders, but adds roles as a separate layer in which the role
of customer may also be addressed. By doing so, the tool not only stimulates its users to
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identify relevant stakeholders from sustainability perspectives, but also stimulates
deliberation about who may be beneficiaries of the envisioned sustainable solution among
different stakeholder groups. Moreover, the tool makes it possible to visualise the multiple
roles that actors may fulfil and to accommodate to changes in these roles over time.

Practical implications
This section highlights the contribution and implications for three groups of practitioners:
firm managers, cross-sector actors in innovation ecosystems and policy makers.
Implications for firm managers
Innovating in order to contribute to sustainable development or to the transition towards
a circular economy requires a collaborative effort among many stakeholders. Nevertheless,
sustainability-oriented innovations may be initiated by a single firm or entrepreneur. This
thesis shows that when developing sustainable technology, new or existing firms should
pro-actively build a value network around this technology and use specific network ties to
evaluate and (re)design the sustainable business model. First, firms should actively seek
interaction with new-to-the-firm or latent stakeholders, as these bring in an outside-in
perspective and may radically change the firm’s view on the value potential and main
beneficiaries of the sustainable technology. Second, firms should intensify interaction with
downstream relationships, such as end customers, users and decision makers, as firms
need to understand their needs and motives and the desired economic, environmental and
social value outcomes of envisioned sustainable solutions. This may be indispensable,
especially in business-to-business environments, for defining viable sustainable value
propositions and having the new sustainable technology adopted by the market. Third,
firms should increase engagement with lateral partners and stakeholders, such as product
partners, governmental agencies, NGOs and independent bodies, extending their value
network beyond the value chain. These actors can help firms to shape the market,
effectuate the right business model and help gain legitimacy for the sustainability-oriented
innovation. The stage model for value shaping (see Chapter 2) and the three shaping
processes (see Chapter 3) may provide guidelines to integrate the interaction with these
stakeholders in the business model innovation process.
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Implications for cross-sector actors engaged in innovation ecosystems
Sustainability-oriented innovations are increasingly initiated by cross-sector collaborations
and developed in innovation ecosystems without a focal actor orchestrating the process. It
is challenging to engage in innovation ecosystems developing a joint sustainable business
model because of actors’ diverse goals and interests in respect to economic, environmental
and social value creation and capture. Businesses, governmental agencies, NGOs and
academia often have different ideas regarding the kind of sustainable value a joint project
must deliver and the timeframe within which it must yield results. Cross-sector actors may
benefit from the insights that the two patterns of valuing value provide (see Chapter 4) and
from the tool that was developed for stakeholder identification and engagement (see
Chapter 5) to manage the tensions and boundaries of the collaboration when developing a
joint business model for sustainability.
When starting a new project, the core partners can use the DoE diagram to identify relevant
stakeholders, paying special attention to latent stakeholders and to social and
environmental actors that can serve as representatives of and give a voice to society and
nature. They can use the tool to decide on the level of engagement for each stakeholder,
and to identify and line up important roles in the innovation ecosystem. Next, actors are
advised to decide what valuing value pattern to follow, based on the composition of the
innovation ecosystem and the degree of mutuality in value goals. By envisioning what
tensions may arise, they may take subsequent measures to ensure goal and process
alignment by applying contributing mechanisms. Finally, during the collaborative business
modelling process the DoE diagram may be revisited regularly to re-evaluate and adjust the
degree of involvement and roles of stakeholders when necessary and to keep the
innovation ecosystem manageable and focused on the task at hand.
Implications for policy makers
This thesis shows policy makers that business modelling for sustainability is a highly
iterative process in which interaction with stakeholders changes over time and influences
the economic, environmental and social value outcomes. Policy makers should take into
account the complexity of collaborative business modelling for sustainability, as in the field
of sustainable development and the transition towards a circular economy many
alterations – major and minor – will be needed along the innovation process that cannot
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be predicted beforehand. Many uncertainties regarding technologies, partners and
outcomes exist during the collaborative development of sustainable business models. New
beneficiaries and needs may be discovered and lead to new sustainable value propositions.
Unexpected circumstances will give rise to changing compositions of value networks or
innovation ecosystems and to reconsideration of the involvement of certain actors or
stakeholders.
However, current innovation programmes, subsidy programmes and tenders are quite
fixed in their requirements for the consortia that are eligible to apply and demand relatively
detailed descriptions of project outcomes beforehand. Policy makers should acknowledge
the reciprocity of stakeholder interaction and business modelling for sustainability and the
need for more open boundaries and involvement of multiple types of stakeholders when
setting op new programmes. Subsidiaries should reconsider the scheme of their calls for
proposals. For example, calls for sustainability-oriented innovations should be more open
to different kind of partnerships and allow for adaptation of the consortium and outcomes
along the innovation process. In return for more latitude, subsidiaries could request that
the applicants include in their project proposals a strategy for involving stakeholders in
shaping a viable sustainable business model, and for managing stakeholder-interaction and
changes in the collaborative business model for sustainability over time.

Methodological contributions
In this thesis the researcher took two perspectives: that of an observer and that of a socalled player (Van Aken, 2004). In the description-driven studies presented in Chapters 2
to 4 the researcher took the perspective of an observer to describe and explain phenomena
in hindsight (Van Aken, 2004; Denyer et al., 2008). By using multiple case studies and
qualitative data analysis procedures, these studies provided thick descriptions of
processes, patterns and mechanisms that emerged from the empirical data, creating indepth insights into the phenomena (Eisenhardt, 1989; Huberman & Miles, 1994; Yin, 2017).
The studies resulted in three concepts, each offering an explanation of a particular
phenomenon: a stage model for value shaping, which explained the interaction between
networking and business modelling over time; three shaping approaches that showed how
manager-stakeholder

interaction

triggers

managerial

cognitive

change

during

commercialisation of a sustainability-oriented innovation; and the concept of valuing value,
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which offered insight into how innovation ecosystems’ actors manage the tensions that
occur based on their different value goals. These findings offer valuable theoretical
contributions to the sustainable business model literature as well as new avenues for
future research. Although the studies’ results are also of value for practice, they did not
provide practical tools or explicit guidelines to assist practitioners in their efforts to
integrate stakeholders in their business modelling practice.
To also develop a practical tool, Chapter 5 used a design science approach in which the
researcher took the perspective of a player to develop an effective solution to a class of
field problems (Denyer et al., 2008; Hevner et al., 2004; Van Aken & Romme, 2009). In
contrast with the three descriptive empirical studies, the study in this chapter was
prescription-driven and solution-focused and resulted in a tool that consisted of the DoE
diagram and a method for its use by practitioners in the field. For this study a reflective
cycle was used in which the tool was developed and field tested by the researcher in close
interaction with practitioners, while grounding the solution by building upon existing
theory. This made it possible to integrate valuable insights from both research and practice
for the topic at hand.
By combining description-driven empirical research with a prescription-driven design
study, this thesis makes a valuable contribution to theory and provides an actual solution
to practice. Moreover, the design science paradigm used in the prescription-driven
research is rooted in theory (Hevner et al., 2004). Design science research and traditional
research methods are not mutually exclusive, but are complementary (Dresch, Lacerda &
Antunes, 2015) and can serve as a valuable combination to translate newly developed
theoretical insights into concrete practical solutions. As an observer, the researcher learns
to understand the mechanisms behind specific problems or phenomena and therewith
contributes to theory. As a player, the researcher aims to translate this knowledge to actual
solutions for the problems at hand, and to test why and how this solution actually works
thereby contributing to improving practice.
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Limitations and suggestions for further research
In addition to the limitations at the end of each chapter, this section discusses the
overarching limitations related to the research approach used for this thesis.
First, all of the studies in this thesis examine the influence of stakeholder interaction on
collaborative business modelling for sustainability in a Dutch context. The influence of
specific characteristics of stakeholder interaction due to cultural or other contextual factors
was not taken into account. As contextual factors may influence actors’ behaviours
regarding the three sustainability dimensions (Evans et al., 2017) and actors’ perceptions
of the viability of a sustainable business model (Freudenreich et al., 2019), future research
should validate the results in other contexts, for example by conducting case studies in
other Western countries and non-Western countries, and could conduct comparative
research between countries.
Second, all three of the empirical studies in Chapters 2–4 were based on interviews with a
limited number of key actors per case study and were also based on archival data. Although
this provided valuable insights into the phenomena, the research did not make it possible
to study the influence of more distant stakeholders or to examine changes in the degree of
engagement of actors or stakeholders and its effect on the collaborative business
modelling process. Therefore, future research should consider a longitudinal research
design with developing case studies that starts from a value network analysis and examines
the effect of interaction with a larger sample of stakeholders in each case. A more
comprehensive research approach could, for example, also incorporate restricting
cognitions of stakeholders themselves in relation to the value potential of new sustainable
technology and the effect this has on the development of a business model for
sustainability.
Finally, in this thesis the combination of description-driven research and prescriptiondriven design science research was made through separate studies. Although this
combination was experienced as valuable, the theoretical contributions of the three
empirical studies of this thesis could be used more explicitly as starting points for
developing concrete solutions to the related field problems of stakeholder interaction. For
example, a design science approach could be used to develop a tool or method to be used
by managers in the field based on the insights on the process of value shaping (Chapter 2)
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and/or the three shaping processes that trigger managerial cognitive change (Chapter 3).
For actors collaborating in innovation ecosystems, additional prescription-driven research
could be beneficial to develop technological rules for managing the tensions around
collaborative sustainable value creation and capture based on the valuing value patterns
and related mechanisms that were found in Chapter 4.
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SUMMARY
Recent economic crises, environmental problems and social challenges have urged us to
drastically change our consumption and production patterns and transform organisations
to contribute to socio-technical transitions that positively impact these challenges.
Therefore, sustainable development and the transition towards a circular economy are
gaining increased attention from academics and are being widely adopted by national and
local governments, companies and other organisations and institutions. Since the
implementation of more sustainable solutions lags behind expectations and technological
possibilities, scholars and practitioners are increasingly seeing sustainable business model
innovation as the key pathway to show the value potential of new sustainable technology
and stress the importance of integrating the interests of multiple stakeholders and their
economic, environmental and social value goals in the business model’s development.
However, there is limited research that elucidates which stakeholders are actively involved,
how they interact and what the effect is on the collaborative business modelling process
for sustainability. This thesis addresses this research gap by building on the notion of
business models as boundary-spanning activity-systems and studies stakeholder
interaction from the level of a focal firm, as well as from the level of cross-sector actors
collaborating in innovation ecosystems. Through four independent studies, three empirical
studies and a design science study, this thesis aims to provide a better understanding of
how stakeholder interaction affects collaborative business modelling for sustainability.
The first study (Chapter 2) took a process perspective on interaction with network ties from
the perspective of a focal firm. Based on two case studies of SMEs successfully introducing
sustainable technology in the market, value shaping was identified as the operative
mechanism describing the relation between networking and business modelling, from
ideation to growth of the business. A stage model with five successive forms of value
shaping describes how, in each stage, interaction with network ties help firms to clarify the
types of economic, environmental and social value that a sustainable technology can
deliver and who possible beneficiaries are. In return, changes in the business model clarify
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what other network ties are needed, demonstrating how the boundary-spanning function
of business models spurs firms to expand and strengthen the value network.
The second study (Chapter 3) focused on the commercialisation stage, in which a cognitive
change in the manager’s mind was found during the development of a sustainable business
model. Based on three empirical cases of business model innovations for sustainability, the
study explored how stakeholder interaction may trigger and support managerial cognitive
change and hence business model innovation. The findings suggest that the influence of
stakeholders on the manager’s understanding of the business runs via three interrelated
shaping processes: market approach shaping, product and/or service offering shaping and
credibility shaping. In these shaping processes, new or latent stakeholders are found to
have a bigger impact than existing ones. A research agenda is presented to further unravel
the role of stakeholders affecting managerial cognition around business model innovation
for sustainability.
The third study (Chapter 4) examined innovation ecosystems’ processes of developing a
collaborative business model for sustainability. Based on a study of four sustainably
innovative cross-sector collaborations, this chapter studied how innovation ecosystems
resolve the tensions that emerge from the collaborating actors’ divergent goals and
interests. This study finds that innovation ecosystems engage in a process of valuing value
that helps the actors to manage the tensions and find a balance of environmental, social
and economic value creation and capture that satisfies all involved actors. The findings
reveal that valuing value occurs in two different patterns – collective orchestration and
continuous search – that open up a research agenda that can shed further light on the
conditions that need to be in place in order for an innovation ecosystem to develop
effective sustainable business models.
The final study (Chapter 5) used a design science approach, developing a tool for innovation
ecosystems’ actors to manage the degree to which stakeholders are involved throughout
the process of collaborative business modelling for sustainability. The resulting ‘degree of
engagement diagram’ and accompanying stepwise approach makes it possible to identify
stakeholders from six cross-sector stakeholder groups that represent economic, social and
environmental aspects of sustainable value and visualise their roles. By discriminating
between four concentric and permeable circles of engagement, the tool integrates
different degrees of involvement of stakeholders and enables users of the DoE diagram to
172
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accommodate changes that may occur in the evolving business model and its context. The
tool enables innovation ecosystems’ actors to keep the collaboration manageable during
the development of a joint and viable sustainable business model.
Overall, this thesis extends the understanding of the dynamics of collaborative business
modelling for sustainability and the role of stakeholder interaction therein. The research
makes three key contributions to the sustainable business model innovation literature.
First, it extends the literature by exploring the interplay between stakeholder interaction
and business modelling over time. It establishes that stakeholder interaction and business
modelling have a reciprocal relationship and contributes with two frameworks – value
shaping and valuing value – that explain this reciprocal relationship for firms and innovation
ecosystems. Second, the thesis unravels the micro-processes and mechanisms that
elucidate how stakeholder interaction actually influences the direction into which the
sustainable business model develops. Third, this thesis enriches the scholarly
understanding of stakeholder interaction by identifying the main contributors to business
model innovation for sustainability, by differentiating between stakeholders and their roles
and by providing a tool that accommodates this. The research contributes to practice by
offering practitioners useful insights on how they can increase, improve and effectuate
stakeholder interaction in order to develop viable business models for sustainability and
hence contribute to the desired socio-technical transitions.
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SAMENVATTING
(Dutch summary)
Recente economische crises, milieuproblemen en sociale uitdagingen hebben aangezet om
onze consumptie- en productiepatronen drastisch te veranderen en organisaties te
transformeren met als doel bij te dragen aan de sociaal-technische transities die deze
uitdagingen positief beïnvloeden. Duurzame ontwikkeling en de transitie naar een
circulaire economie krijgen daarom steeds meer aandacht van wetenschappers en worden
omarmd door nationale en lokale overheden, bedrijven en andere organisaties. De
implementatie van duurzamere oplossingen loopt echter achter op de verwachtingen en
technologische mogelijkheden. Zowel onderzoekers als professionals zien innovatie van
duurzame businessmodellen als een belangrijk hulpmiddel om de potentiele waarde van
nieuwe duurzame technologie zichtbaar te maken. Ze benadrukken hierbij de noodzaak om
de belangen en doelstellingen van verschillende stakeholders op het gebied van
economische, ecologische en sociale waarde creatie te integreren bij de ontwikkeling van
het duurzame businessmodel. Er is echter weinig bekend over welke stakeholders actief
betrokken moeten zijn, hoe ze met elkaar samenwerken en wat het effect hiervan is op het
proces om tot een gezamenlijk duurzaam businessmodel te komen. Dit proefschrift speelt
in op dit kennishiaat door voort te bouwen op het idee van een businessmodel als
activiteitensysteem waarmee duurzame waarde wordt gecreëerd over grenzen van
organisaties heen en door de interactie met stakeholders te bestuderen. Het onderzoekt
stakeholderinteractie vanuit twee perspectieven: het perspectief van individuele bedrijven
en het perspectief van cross-sectorale actoren die met elkaar samenwerken in innovatieecosystemen. Door middel van vier separate studies – drie empirische onderzoeken en een
ontwerponderzoek – beoogt dit proefschrift inzicht te geven in de wijze waarop
stakeholderinteractie de ontwikkeling van duurzame businessmodellen beïnvloedt.
In de eerste studie (Hoofdstuk 2) is het proces bestudeerd van interactie met
netwerkpartners vanuit het perspectief van een individueel bedrijf. Op basis van twee
casestudy's van bedrijven die met succes duurzame technologie op de markt
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introduceerden, is een proces genaamd ‘value shaping’ geïdentificeerd. Value shaping laat
zien hoe het ontwikkelen van het waarde netwerk van het bedrijf en het ontwikkelen van
een duurzaam businessmodel elkaar beïnvloeden, vanaf de eerste ideevorming tot en met
de groei van het bedrijf. Een model met vijf opeenvolgende vormen van value shaping
beschrijft voor elke fase hoe interactie met netwerkpartners het bedrijf helpt om duidelijk
te krijgen welke soorten economische, ecologische en sociale waarde een duurzame
technologie kan opleveren en wie mogelijke doelgroepen zijn. Andersom maken
veranderingen in het duurzame businessmodel duidelijk welke partners nodig zijn en
worden bedrijven ertoe aangezet om hun waarde netwerk uit te breiden en te versterken.
De tweede studie (Hoofdstuk 3) is gericht op de commercialiseringsfase, waarin een
cognitieve verandering werd gevonden tijdens de ontwikkeling van een duurzaam
businessmodel. Op basis van drie casussen van duurzame businessmodel innovaties, is
onderzocht hoe interactie met stakeholders veranderingen kunnen veroorzaken in het
denken van managers over de rol van hun bedrijf en dat van daaruit tot innovatie van het
businessmodel kan leiden. De resultaten laten zien dat deze invloed plaatsvindt via drie
onderling samenhangende processen: ‘market approach shaping’, ‘product and/or service
offering shaping’ en ‘credibility shaping’. Nieuwe of latente stakeholders een grotere
impact te hebben op deze processen dan bestaande stakeholders. Er wordt een
onderzoeksagenda gepresenteerd om de invloed van stakeholderinteractie op de cognitie
van managers rond duurzame businessmodel innovatie verder te bestuderen.
In de derde studie (hoofdstuk 4) zijn de processen onderzocht waarmee innovatieecosystemen een gezamenlijk duurzaam businessmodel te ontwikkelen. Op basis van vier
smart city initiatieven op het gebied van duurzame innovatie, is onderzocht hoe innovatieecosystemen met actoren uit verschillende sectoren omgaan met de spanningen die
voortvloeien uit de uiteenlopende doelen en belangen van deze actoren. Uit deze studie
blijkt dat innovatie-ecosystemen een proces doorlopen van ‘valuing value’ waardoor de
actoren geholpen worden de spanningen te beheersen en een evenwicht te vinden tussen
ecologische, sociale en economische waarde creatie. Het onderzoek laat zien dat,
afhankelijk van het startpunt, valuing value plaatsvindt in twee verschillende patronen:
‘collective orchestration’ en ‘continuous search’. Deze patronen bieden een goed startpunt
voor verder onderzoek naar de voorwaarden voor innovatie-ecosystemen om gezamenlijk
tot effectieve duurzame businessmodellen te komen.
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In de laatste studie (hoofdstuk 5) is gebruik gemaakt van een ontwerpwetenschappelijke
benadering, waarbij een tool is ontwikkeld waarmee actoren in innovatie-ecosystemen de
gewenste mate van betrokkenheid van stakeholders kunnen bepalen tijdens het proces om
tot gezamenlijke duurzame businessmodellen te komen. Het ‘Degree of Engagement
diagram’ (DoE diagram) en de bijbehorende stapsgewijze aanpak ondersteunen bij het
identificeren van verschillende stakeholders die economische, sociale en milieuaspecten
van duurzame waarde vertegenwoordigen en bij het visualiseren van hun rollen in het
innovatie-ecosysteem. Door onderscheid te maken tussen vier concentrische en
permeabele cirkels, integreert de tool verschillende niveaus van stakeholderbetrokkenheid
en biedt gebruikers van het DoE diagram de mogelijkheid om het innovatie-ecosysteem
aan te passen aan veranderingen die zich voordoen in het businessmodel en de context.
De tool stelt daardoor actoren in innovatie-ecosystemen in staat om de samenwerking
beheersbaar te houden tijdens de ontwikkeling van een gezamenlijk en levensvatbaar
duurzaam businessmodel.
In zijn geheel vergroot dit proefschrift het begrip van de dynamiek van het gezamenlijk
ontwikkelen van duurzame businessmodellen en de rol die stakeholderinteractie hierin
speelt. Het onderzoek levert drie belangrijke bijdragen aan de literatuur over duurzame
businessmodel innovatie. Ten eerste levert het een uitbreiding van de literatuur door de
samenhang tussen stakeholderinteractie en het businessmodel innovatieproces in de tijd
te verkennen. Het onderzoek stelt vast dat interactie met stakeholders en het
businessmodel innovatieproces elkaar wederzijds beïnvloeden. Twee processen – value
shaping en valuing value – beschrijven deze wederzijdse relatie voor bedrijven en
respectievelijk innovatie-ecosystemen. Ten tweede ontrafelt het proefschrift de
microprocessen en mechanismen waarmee stakeholderinteractie de richting beïnvloedt
waarin het duurzame businessmodel zich ontwikkelt. Ten derde verrijkt dit proefschrift het
wetenschappelijk inzicht in stakeholderinteractie door te onderkennen welke stakeholders
de grootste invloed hebben op duurzame businessmodel innovatie, door het onderscheid
tussen stakeholders en hun rollen te benadrukken en door een tool te bieden die hierop
aansluit. Het onderzoek draagt bij aan de praktijk door professionals te laten zien hoe ze
de interactie met stakeholders kunnen inzetten, vergroten en verbeteren om
levensvatbare duurzame businessmodellen te ontwikkelen. Hiermee kunnen zij de
gewenste sociaal-technische transities ondersteunen.
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Appendix A – Interview topics and questions (Chapter 2)
Interview topics
A. Starting conditions
-

Initial network conditions (existing ties, strategic collaboration partners)

-

Initial business model (existing value propositions, customer profiles, value creation and
delivery, value capture)

-

Purpose of innovation (cause, motivation of initiator)

B. Business model change
-

Development of the business model (activities)

-

Types of changes (in value proposition, creation and delivery, and capture)

-

Cause and purpose of changes in the network ties

C. Changes in network ties
-

Development of the network ties (activities)

-

Types of changes (number, type, purpose and strength of ties)

-

Cause and purpose of changes in the business model

D. Interaction between network development and business modelling
-

Influence of the business model change on network ties development

-

Influence of changes in the business model on business model development

Topics B, C and D were repeated for three phases: I. Opportunity exploration (pre start-up), II.
Commercialisation (business start-up), III. Growth.

Examples of interview questions
Interview questions for the Commercialisation stage (similar questions were asked for the other
two stages Opportunity and Growth):
-

When was decided to bring the innovation to the market?

-

Who or what was leading in the decision?

Business model development:
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-

What kind of activities were undertaken in respect to the business model? Why?

-

What worked/what didn’t work? Why? What were important decision? Why?

-

How did this change the original innovation idea/business model?

-

What was the influence of these changes on network tie development?

Appendices

Network tie development:
-

What kind of activities were undertaken in this change in respect to the network? Why?

-

Who were important partners in this stage? Why? What was their purpose?

-

How did the strength and purpose of the relationships with these partners change?

-

Who were new partners in this stage? Whom did you part from? Why?

Interaction:
-

What where pivot points in the development during this stage? How did they come
about?

-

How did changes in the business model influence the development of the network and
the relationships?

-

How did interaction with network ties influence the development of the business model?
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Appendix B – Data collection and analysis process (Chapter 2)
Date

Activities

Specifics

March-Jun 2015

Initial data collection

Archival data

July 2015

Conduction of interviews

With company representatives

Aug-Sep 2015

Conduction of interviews

With key partners

Sep-Oct 2015

Initial analysis of raw data

Drawing up additional interview questions

Oct-Nov 2015

Collection of additional data

Additional archival data

Oct-Nov 2015

Conduction of extra interviews

Revisiting company representatives

Nov-Dec 2015

Coding of the raw data (open
coding)

Focused on network ties, business model
activities and their interaction

Jan 2015

Creating a timeline for each case
(within-case analysis)

Activities and events in innovation process
from idea stage to date

Jan-Feb 2015

Cross-case comparison and analysis
of activities (cross-case analysis)

Sorting, clustering and comparing codes
leading to a description of the network ties
and business modelling process,
distinguishing five stages

Feb-Mar 2016

Coding of different forms of
interactions (axial coding)

Exploring (sub)concepts, relationships,
connections, focused on the influence of
networking on business modelling and v.v.

April 2016

Selective coding

Creating final coding schemes and a stage
model
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Appendix C – Codes and concepts (Chapter 2)
Final coding scheme for network ties and business model development processes
1. Development of network ties
1.1. Tie strength
1.1.1.Weak tie
1.1.2.Strong tie/intensive collaboration
1.2. Purpose of tie
1.2.1.Technology and innovation
1.2.2.Marketing
1.2.3.Supply
1.2.4.Reputation
1.2.5.Co-opetition
1.3. Type of tie
1.3.1.Vertical relationship
1.3.2.Upstream relationship
1.3.2.1.
Material provider
1.3.2.2.
Production partner
1.3.3.Downstream relationship
1.3.3.1.
Distribution channel
1.3.3.2.
Direct customer
1.3.3.3.
End client
1.3.4.Horizontal relationship
1.3.4.1.
Complementary products provider
1.3.5.Lateral relationship
1.3.5.1.
Consultant, certification body
1.3.5.2.
Decision maker (e.g., governmental organisation)
1.3.5.3.
Intermediary organisation
1.3.5.4.
Knowledge institution
2. Development of the business model
2.1. Value proposition
2.1.1.Exploring functional benefits of sustainable material
2.1.2.Creating functional and sustainable product concept
2.1.3.Providing value concept for the whole value chain
2.1.3.1.
Targeting direct customers
2.1.3.2.
Targeting end clients
2.1.4.Creating total solutions
2.1.4.1.
Combining with complementary products
2.1.4.2.
Combining with services
2.2. Value creation and delivery
2.2.1.Material development

183

Appendices

2.2.2.Upstream organisation for value creation (supply chain)
2.2.3.Downstream organisation for value delivery
2.2.3.1.
Organising the distribution channel for sales
2.2.3.2.
Extending network of potential (direct) customers
2.2.4.Developing value network
2.2.4.1.
Creating market pull from end clients
2.2.4.2.
Joint market development
2.3. Value capture
2.3.1.Gaining sales revenues (economic value)
2.3.1.1.
Product costs (price-per-unit)
2.3.1.2.
Reducing total cost of life (waste and maintenance costs)
2.3.2.Stressing sustainable value
2.3.2.1.
Reducing CO2 emissions
2.3.2.2.
Reducing energy consumption
2.3.2.3.
Creating awareness for biobased economy
2.3.3.Stressing intangible benefits (e.g., convenience, marketing value)

First-order and second-order concepts for value shaping
1. Exploring value


Exploring potential functional benefits of sustainable technology



Collaborating with existing ties for material development

 Trigger for shift: technology readiness and market demand
2. Developing value


Creating functional and sustainable product concept



Proving functionality and sustainability of technology with research partners



Testing product usability and acceptance with potential customers

 Trigger for shift: proven product concept ready for market introduction
3. Reframing value


Adapting the message towards added value for whole value chain,



Stressing economic and sustainable value



Expanding network with potential (direct) customers

 Trigger for shift: reluctance of the market to adopt sustainable technology
4. Redirecting value


Changing the target group (towards end clients and decision makers)



Stressing sustainable revenues for end clients



Focused expansion of the network (end clients and decision makers)

 Trigger for shift: apprehension of needs end clients and decision makers
5. Extending value
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Creating total solutions, combining goods and services, with product partners



Providing multiple value with sustainable revenues and intangible benefits



Building strategic relationships with partners with complementary networks
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Appendix D – Interview topics and examples of interview questions
(Chapter 3)
Below are the interviews topics and example interview questions stated as a guideline for the semistructured interviews with the managers of the business model cases. For the interviews with the
stakeholders/partners, the ‘you’ was replaced by ‘the manager’, as shown between brackets [ ].

Part I – Development stage (period prior to the business model innovation)
Focus: dominant business logic and initial network conditions


How did [you/the manager] initially view the role of the firm and the innovation and the
market?



Who were the most important partners in this stage and why? What was their role in
relation the innovation and the development of the business model?



What was the value [you /the manager] aimed to offer (product/service offering)? Who did
[you/the manager] consider as the target group?



How did [you/the manager] plan to create and deliver this offer? With whom?



How did [you/the manager] expect to capture value from this innovation?

Part II – Commercialisation stage
Focus: actions and stakeholder interactions and changes in the managerial cognition


What kind of actions did [you/the manager] take in respect to commercialisation of the
technology/introduction of the business model?



What did work well, what went wrong? What were important decisions that were taken?
Who were involved?



What kind of changes occurred on how [you/the manager] saw the role of the firm and the
business model?



What were the triggers for this change?



How did interaction with stakeholders influence how [you/the manager] saw the role of
the firm? What aspects of the business model did this stakeholder influence?

Part III – Growth stage (period after the business model innovation)
Focus: changed business logic and consequential business model innovation


How did [you/the manger] view the role of the firm in this stage?



What kind of actions did [you/the manager] take in respect to commercialisation of the
technology? Why?
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What was the effect of these actions on the various aspects of the business model?



How did changes in the business model thinking influence [your/the manager’s] choice of
stakeholders and collaboration partners? And how did this influence [your/the manager’s]
relationship with these stakeholders/partners?
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Appendix E – Coding scheme (Chapter 3)
Examples of open codes

1st Order codes

Broadcasting
Participating in fairs
Persuading potential direct
customers
Market exploration
Active networking

Creating publicity and visibility

Changing the target group
Changing the message

Persuading direct customers
Expanding the network with
potential customers

Creating awareness for
environmental and social issues

Providing value for the chain
Providing functional value
Providing environmental value
Acceptance added value versus
costs

Seeking value for the whole
value chain

Listening to needs of end
customers
Co-creation with customers
Creating added value for end
customers
Meeting complementors
Providing complementary
products
Adding services
Providing convenience
Unburdening the client
Making price less relevant
Technology testing with R&D
partner
Field testing with chain
Acceptance testing with
launching customer Certification
for sustainability
Quantifying CO2 reduction
Collaboration for enhancing
credibility and legitimacy

Categories

Technology
push
(prior to
change)

Changing the go-to-market-strategy

Shift to end clients and
influencers
Understanding drivers of
influencers
Listening to end clients
Message shift towards emotion
Hiring new manager
Gaining market access
Organising the value network

Changing the product/service
offering with partners

2nd Order codes

Enticing end customers or
decision makers to prescribe

Market pull
(after change)

Market
approach
shaping

Focused market development
with allies with additional
networks

Focusing on total cost of
ownership

Delivering
functionality
(prior to
change)

Changing what the firm has to offer
Understanding needs and
motives of end customers and
decision makers

Creating superior offerings
through collaboration

Providing
solutions
(after change)

Product and/or
service offering
shaping

Focusing on effect of end
solution

Proving functionality

Proving sustainability

Providing
evidence
(prior to
change)

Changing how the firm builds credibility

Credibility
shaping
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Endorsement by key customers
High reputation
Reselling by partner
Legitimisation by independent
bodies
Acquainted through awards
Endorsement by the channel
Using experience of partners
with other markets
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Endorsement by reputable key
customers
Endorsement by influencers
Building extra-business
relationships

Gaining
legitimacy
(after change)
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Appendix F – Interviewees and their roles per case study (Chapter 4)
Cleantech playground De Ceuvel (Clean)
st

1 Interview round (2015–2016):
-1- Project manager co-operative
(initiator/member society DC)
-2- Creative entrepreneur (initiator/member
society DC)
-3- Project manager co-operative (manager society
DC)
2nd Interview round (2017–2018):
-3- Project manager co-operative (manager society
DC)
Archived interviews (2014–2016):
-4- Creative entrepreneur (initiator/member
Society DC)
-5- Founder co-operative (initiator/member Society
DC)
-6- Consultant co-operative (community developer
DC)
-7- Owners Café De Ceuvel (member Society DC)
-8- Social entrepreneur (member Society DC)

Local growing of industrial crops (Grow)
1st Interview round (2015–2016):
-1- Entrepreneur (paint producer)
-2- Project manager public utility (landowner)
2nd Interview round (2017–2018):
-1- Entrepreneur (paint producer)
-2- Project manager public utility (landowner)
-3- Municipal officer (landowner/project
leader)
-4- Manager sustainability airport (landowner)
-5- Entrepreneur (farmer)
Archived interviews (2014–2016):
-1- Entrepreneur (paint producer)
-4- Manager sustainability airport (landowner)
-5- Entrepreneur (farmer)
-6- Entrepreneur (miller)

Neighbourhood composting (Compost)

Wasted (Waste)

1st Interview round (2015–2016):
-1- Citizen/social entrepreneur (initiator)*
-2- Researcher knowledge institute (researcher)

1st Interview round (2015–2016):
-1- Project manager non-profit (initiator)
-2- District director municipality (financer
reward system)
-3- Consultant philanthropy (financer)

2nd Interview round (2017–2018):
-1- Citizen/social entrepreneur (initiator)
-3- Waste manager municipality (initiator)
Archived interviews (2015–2017):
-1- Citizen/social entrepreneur (initiator)
-4- Creative entrepreneur (designer)
-5- Citizen (user)

2nd Interview round (2017–2018):
-4- Project manager non-profit (new project
manager)
-5- Waste manager municipality (waste
collection)
Archived interviews (2015–2016):
-6- Project manager non-profit (initiator)
-7- Founder non-profit (initiator)
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Appendix G – Data structure (Chapter 4)
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Appendix H – Steps, activities, participants and results per stage
(Chapter 5)
Steps

Type of activities

Number and type of
participants

Results

Definition (duration 2 months)
1

Literature
review

Desk research

2 researchers

Theoretical requirements

2

Practitioners
interviews

Semi-structured 1 hour
interviews

18 interviewees from 15
smart city projects

Recordings of interviews

Data analysis
(individually)

3 researchers

Practitioner requirements

Joint session (3h)

3 researchers

Final set of requirements

3

Synthesis

Conceptualisation (duration 2,5 months)
4

Expert session

Expert session 1 (3h)

3 researchers and 2 experts
on business modelling

Draft version of tool

5

Academic
workshops

Workshop in
educational program

Business engineering students

Observations and
evaluations

Workshop with startups

Entrepreneurial students

Observations and
evaluations

Expert session 2 (3h)

2 researchers and 3 experts
on business modelling

Improved version of tool

6

Expert session

Evaluation (duration 7 months)
7

8

Field test in
developing
case study

Evaluation

Workshop 1 (4h)

5 participants (2xM, 3xB)

Workshop 2 (3h)

5 (all from the municipality)

Workshop 3 (3h)

4 (2x municipality, 2x
business)

Workshop 4 (4h)

5 (3x municipality, 2x
business)

Workshop 5 (3h)

5 (3x municipality, 2x
business)

Workshop 6 (3h)

7 (2x municipality, 5 x
business, 1x environmental
NGO)

Expert session 1 (2h)

3 researchers and 3 experts
on business modelling

Expert session 2 (1.5h)

2 researchers and 3 experts
on business modelling

Field notes, observations
and feedback from
participants for each
workshop

Suggestions for further
development and
application of the tool
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Appendix I – Overview of smart-city projects (Chapter 5)
Nr. Project
name

Description of project

Theme1

Stakeholders Stage at time
involved2
of interview

Interviewee

1

Tuinen van
West

Development of a
horticultural area into a
local circular economy
based on sustainable
energy and reuse of waste

C

ABG

Validation

Project
manager (A)

2

NoordOogst Local processing of organic
waste in a former sports
park that has been turned
into an urban agricultural
area

C

ABEGS

Validation

Project
manager (A)

3

Vehicle2Grid

Development of a solution
for the use of electric
vehicles as a buffer of
sustainable energy

E

AB

Validation

Project
manager (A);
key partner (B)

4

LevvLogic

Research into the use of
EM
light electric vehicles for
urban distribution of goods

ABEG

Validation

Project
manager (A)

5

DGTL

Development of a 100%
sustainable and circular
dance festival

BG

Diversification

Project
manager (B)

6

De Ceuvel

Living lab turning vacant
C
and polluted land into a
creative breeding place and
circular office park

BGEA

Adaption

Coordinator (E)

7

U-smile

Research into governance
mechanisms to stimulate
electrification of city
logistics

EM

ABG

Validation

Key partner (A)

8

Logistics
Hub

Development of logistics
hub for sustainable supply
with clean electric vehicles

M

ABG

Validation

Project
manager (B)

9

Smart
Society

Deployment of postmen as
eyes and ears to signal
social and environmental
issues in the living
environment

L

ABGES

Validation

Project
manager (B)

10

Green Deal
Festivals

Collaboration between
C
various festival organisers
and government to prevent
waste and promote waste
separation and recycling at
festivals

BGE

Development

Coordinator
(B)
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11

Knowledge
Mile Park/
Rain Beer

12

Living lab of business and
academia to improve the
living quality in an urban
area and foster circular
initiatives

ABEGMS

Development

Coordinator
(A)

Learn-work Collaboration between two L
trajectory
large employers and a
for refugees refugee organisation to
offer education and
internships with job
guarantee

BS

Development

Project
manager (B)

13

Zero Waste
Lab

CL

ABEGS

Development

Project
manager (E)

14

Locally
Collaboration to use
Grown Paint temporarily vacant land to
locally grow crop for biobased products

C

BGS

Adaption

Key partner
(B), key
partner (G)

15

Wasted

ABEG

Validation

Project
manager (E),
key partner (G)

Living lab to stimulate
separation, collection and
recycling of household
waste

CL

A community initiative to
CL
foster plastic waste
separation by offering
rewards at local businesses

1

Smart city theme: circular economy (C); energy (E); citizens and living (L); mobility (M)

2

Stakeholders types: academia (A); business (B); environmental non-profits (E); government (G); media (M);

social non-profits (S)
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Appendix J – Practitioners’ requirements from interviews (Chapter 5)
Requirement

Interview source

Integrated in
criteria number

The tool should support the analysis of relevant stakeholders

Majority of cases

2

The tool should prompt choices in respect to allowing and
attracting new partners and provide selection criteria for this
purpose

2, 3, 4, 5, 7, 9, 10

3b

The tool should facilitate on and off boarding of collaboration
partners, including departing from non-contributing partners

1, 3, 4, 15

3c

The tool should assist in keeping the number of collaboration
partners manageable throughout the project

1, 3, 4, 6, 7, 8, 10,
11, 13

3a

The tool should support sharing and aligning interests of
stakeholders and collaboration partners

5, 6, 8

6

The tool should facilitate the complete trajectory from idea to
design of a viable business model

Majority of cases

1

The tool should be flexible to accommodate to unexpected
circumstances (for example partner drop out or disappointing
results)

1, 2, 3, 4, 6, 7, 8,
10, 13, 14, 15

1b

The tool should provide visualisations to facilitate analysis and
communication of results and changes

1, 2, 5

1a

The tool should facilitate distinguishing and allocation of
different roles over time

3, 4, 6, 8, 9, 10, 11,
14, 15

4, 5

The tool facilitates differentiation between and allocation of
different leadership roles, such as content owner, process
management and communication

1, 3, 8, 9, 10, 13, 14

4b, 4c

The tool should assist in providing clarity and transparency for
negotiations in relation to expectations, division of roles and
knowledge exchange

1, 2, 4, 8

1a, 7
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