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This thesis explores the topic of how to create system change in order to achieve relevant
sustainable impact by integrating theories on system change, sustainability, sustainabilityoriented innovation and business ecosystems, as well as draws new insights from a multiple
case study. Relevant impact towards solving this challenge can only be achieved by inflicting
change on relevant societal functions and subsequently their underlying systems. Means for
pursuing sustainability-oriented system change ultimately need to be fitted to the complex and
multi-layered environment (economy and society) and issues (sustainability) in which they
are embedded, as well as suited to facilitating the underlying processes that govern the
institutionalization of new system solutions. A business ecosystem approach offers a suitable
architecture, dynamics and an overall logic for harnessing the power of a wide network of
actors for the building of systemic solutions, and more effective ways of governance towards
transitions and ultimately achieving system change. The business ecosystem is presented as a
complex adaptive system, and the processes that govern its innate change are suggested to
make the business ecosystem an optimal method for facilitating transitions from micro- to
meso-level, by ways of enabling coevolutionary development of system, intersystem and
larger context elements; self-organizing all the necessary elements for a functional entity; and
coordinating the collective entity towards its shared goal and emergence of a new system.
Orchestrator actors have a critical role in business ecosystems and various means are
suggested for orchestrator actors to enforce the aforementioned processes, through which
orchestrators can facilitate the development, renewal and adaptation of the ecosystem
throughout the long process required to achieve system change.
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Tämä pro gradu -tutkielma keskittyy tutkimaan kuinka muutosta voidaan luoda systeemeissä
merkittävän kestävän kehityksen mukaisen vaikutuksen aikaansaamiseksi integroimalla
systeemimuutoksen, kestävän kehityksen, kestävyysorientoituneen innovaation ja liiketoimintaekosysteemien teorioita, sekä tuomalla uusia näkökulmia monitapaustutkimuksesta.
Merkittävää vaikutusta kestävän kehityksen asettamien haasteiden ratkaisemiseksi voidaan
saavuttaa vain aiheuttamalla muutosta yhteiskunnan olennaisissa funktioissa ja niiden
systeemeissä. Keinot kestävyysorientoituneen systeemimuutoksen aikaansaamiseksi täytyy
sovittaa niihin monimutkaisiin ja monikerroksisiin ympäristöihin (talous ja yhteiskunta) ja
aiheisiin (kestävä kehitys) minkä osia ne olennaisesti ovat, sekä niihin alla oleviin
prosesseihin, jotka ohjaavat uusien systeemiratkaisujen institutionalisaatiota. Liiketoimintaekosysteemin lähestymistapa tarjoaa sopivan arkkitehtuurin, dynamiikan ja kokonaisvaltaisen
logiikan laajan verkoston voiman kerryttämiseksi systeemisten ratkaisujen tuottamiseksi, sekä
tehokkaan tavan ohjata verkostoa kohti transitioita ja systeemimuutosta. Liiketoimintaekosysteemi on esitetty kompleksisena adaptiivisena systeeminä, ja niiden prosessien jotka
ohjaavat sen sisäistä muutosta on esitetty tekevän liiketoimintaekosysteemistä optimaalisen
metodin
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konteksteissa; itseohjautumalla järjestämään kaikki tarvittavat elementit toimivaksi
kokonaisuudeksi; ja koordinoimalla kollektiivista kokonaisuutta kohti jaettua päämäärää ja
uuden systeemin ilmentymää. Orkestraattori toimijoilla on tärkeä rooli liiketoimintaekosysteemeissä ja useita keinoja esitetään kuinka nämä toimijat voivat vahvistaa edellä
mainittuja prosesseja, ja siten edesauttaa ekosysteemin kehitystä, uudistumista ja
sopeutumista läpi pitkän prosessin systeemimuutoksen aikaansaamiseksi.
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1. INTRODUCTION
This thesis explores a topic of how to create system change in order to achieve relevant
sustainable impact. In order to achieve relevant impact, systemic change is needed in the very
systems that make our lives unsustainable at the present moment. Businesses have come to
realize the market possibilities in this. However, due to the innately multifaceted nature of
sustainability issues and the increasingly complex global economy, new approaches need to
be developed to adequately equip businesses with the appropriate tools to make such change
happen. Systemic problems need to be solved through systemic approaches, which is why a
business ecosystem approach is suggested. It is the underlying hypothesis of this thesis that
the business ecosystem approach could effectively be employed to deliver sustainable
solutions on a systemic level, bring success to companies involved, and instigate system
change on a larger scale to bring us closer to a sustainable future.

1.1. Background to the research
In order to give an adequate contextual background to this thesis, one needs to first discuss
about the underlying societal transformation that has lead to a more interconnected state of the
world and what can be fittingly called as the network society. Castells (2000), as one of the
main theorists in this field, discusses in his book “The Rise of the Network Society” about the
inner workings of today’s society and its changed structures. In the information age Castell
displays the world as being arranged in the form of a “network society”, where everything is
interlinked. Network is defined as an open structured set of interconnected nodes of different
sizes and weights of importance, through which information flows. Hence, in the network
society we can see the increased interplay among different areas of society leading to blurred
lines and diffused impact among societal functions that is ultimately changing the rules of the
game in some of the key pillars of society - such as economy, power and politics, and culture.
(Castells 2000, 500-509)
A concrete outcome of this development is, for instance, the global networked economy.
Under the new conditions of the global networked economy, there has been a shift also in
business organizational forms from the industrial organization to the network organization. In
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the network perspective of the organization, the locus of value and competitive advantage is
found in the organization’s network of resources and interfirm connections. To extend this
view, the relational view of the firm view suggests that today value is embedded in the
relationships of a network of actors in forms of knowledge and integrated capabilities,
pointing to the effective management of this network as the source of interorganizational
competitive advantage (Dyer & Singh 1998). Organizations benefit from networks in the form
of social capital, defined as “the sum of actual and potential resources embedded within,
available through, and derived from the network of relationships possessed by an individual
or a social unit”, which further facilitates the creation of new knowledge and intellectual
capital (Nahapiet and Ghoshal 1998) – the most significant resource of the information era.
In this global and networked setting, we also face problems that have intricate underpinnings
– the issue of sustainable development being the most pressing one of all. Global warming,
environmental degradation and loss of biodiversity, resource and water scarcity, poverty, and
exclusive economic growth are just a few examples of some of the challenges we face in the
context of sustainability. The need for more sustainable development was formally
recognized by the international community already in 1972 in the UN Conference on Human
Environment (Du Pisani 2006; UN 1972), however, it seems as though sustainability has only
in recent years gained enough momentum to shake the core of the global community towards
taking serious action. This is exemplified by the unprecedented global acceptance of the Paris
Agreement for climate action. The Paris Agreement came into effect on 2016 bringing
together nations in the pursuit to mitigate climate change – as of now, 176 countries have
ratified the convention and through their nationally determined contribution opted in to global
cooperation plan to battle climate change (UNFCC 2018a; 2018b). Subsequently, the demand
for sustainable solutions is more pressing than ever.
The issues surrounding sustainability, however, are complex by nature and deeply entrenched
into societal structures, and thus often referred to as wicked problems. The term was coined
by Rittel and Webber (1973) to describe problems with the following characteristics: 1) the
root cause is hard to recognize, 2) involving numerous stakeholders, 3) has no precedent, 4) is
deeply intertwined with other problems, 5) and to which no instantaneous solutions can be
made as wicked problems have unpredictable consequences and determining the solutions
success can be only observed through a longer period of time. Wicked problems arise and
persist due to system failures, which is why the focus in developing solutions to sustainability
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challenges needs to be on the reconfiguration of the underlying systems to make them more
sustainable (Rotmans & Loorbach 2009).
Companies have an instrumental role to play here. Porter and Kramer (2011) suggest that
companies should aim for the creation of shared value, a perspective in which societal
problems are increasingly seen as business opportunities and a powerful way to social
progress, through which companies can generate financial, as well as economical and/or
social value.
To conclude, it is evident that we are currently facing immense challenges in our 21st century
global society that no single entity can develop a fix to on their own. A network approach is
needed to bring together a web of actors to collaborate beyond national, industry and
organizational lines for creating more sustainable systemic innovation and implementing
change on a larger scale. Companies need clear incentives for making this happen and
implementing system change also needs an approach that is flexible and collaborative, fit to
the complex contexts and wickedness of the problems at hand here. This thesis is constructed
against this backdrop.

1.2. Research gap in previous studies and literature
Sustainability-oriented innovation (SOI) is at the core of sustainability and therefore the issue
of how businesses can advance the sustainability agenda through innovation has generated a
vast amount of literature in the last couple of decades encompassing product/ service (e.g.
Dangelico 2015), process (e.g. Cleff and Rennings 1999; Frondel, Horbach & Rennings 2007;
Hall and Wagner, 2012), product-service-systems (e.g. Tukker, 2004) and business model
(e.g. Bocken, Short, Rana & Evans 2014; Schaltegger, Lüdeke-Freund & Hansen 2016;
Stubbs & Cocklin 2008) innovation, as well as other studies that organize sustainabilityoriented innovation under one unified label, such as eco-innovation (e.g. Rennings, 2000;
Bos-Brouwers, 2010; Horbach, Rammer & Rennings 2012; Hellström, 2007; Pujari 2006;
Kesidou and Demirel, 2012). However, an organizational focus in the field of sustainable
innovation is apparent and a bigger picture for achieving larger scale impact is marginal.
Subsequently, Adams, Jeanrenaud, Bessant, Denyer & Overy (2015) categorize research and
practice in the SOI field into operational optimization, organizational transformation and
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systems building (see figure 1), and point out that only a limited amount of attention has been
given to innovating towards systemic solutions in the sustainability context despite its vast
potential. While all types of sustainability-oriented innovation are deemed as important and
gradually add up to greater sustainability, in order to go beyond incremental innovations and
subsequently accrue impact over a longer period of time across a wider scale it is clear that a
systemic perspective is needed (Adams et al. 2015; Boons, Montalvo, Quist & Wagner 2013).

Figure 1: Dimensions of SOI (modified from Adams et al. 2015)
The systems perspective examines sustainability in a broader context, seeing the intertwined
nature of social and technical systems to which sustainability should be embedded in
(Markard, Raven & Truffer 2012). Ritala (2019) examines sustainability through skeptical,
pragmatic and idealist perspectives arguing that a systems perspective is needed in order to
examine the true impacts of sustainability. The evolution of system innovations to society
wide transformations is largely based on the work of Geels (2005), depicting how innovations
move across three levels (niche, regime and macro) to overcome the incumbent system.
System transitions for sustainability is an emerging research field, which focuses on ways to
instigate and facilitate sustainability transitions (e.g. Rotmans & Loorbach 2010; Smith,
Stirling & Berkhout 2005; Geels 2010; Loorbach 2010; Smith, Voß & Grin 2010).
Transition management is a sub-field of system transitions for sustainability and concerned
with governing the transformation process effectively towards sustainability (e.g. Kemp,
Schot & Hoogma 1998; Kemp & Loorbach 2006). However, transition management has been
criticized by its lack of a practical and managerial approach, which would enable companies
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to actively contribute to facilitating transitions in their respective areas of business (Boons,
Montalvo, Quist & Wagner 2013). Although some efforts have been made to this end (e.g.
Loorbach and Wijsman 2013), the absence of a managerial company perspective in research
represents a clear gap in previous studies. In addition, Markard, Raven & Truffer (2012)
provide an overview of sustainability transition literature and acknowledge the need for more
attention to the issue of agency and how through a “strategic interplay of different types of
actors” transitions can be influenced.
To address the previously discussed identified gaps and insufficiencies in literature, a novel
approach is suggested: a business ecosystem approach to the facilitation of sustainabilityoriented system change. Business ecosystems first emerged to describe the changes in market
dynamics in the information technology industry and through a steep increase in contributions
to research over the last couple of decades developed an established theoretical foundation
(E.g. Moore 1993; Iansiti & Levien 2004; Adner 2017) that is found highly relevant in the
current business environment. The concept of business ecosystems has been expanded also to
the study of start-up (e.g. Acs, Stam, Audretsch & O’Connor 2017) and innovation
ecosystems (Dattée, Alexy & Autio 2017; Ritala, Agouridas, Agouridas & Gies 2013).
Aarikka-Stenroos and Ritala (2017) review ecosystem literature and divide the existing
research on B2B ecosystems into four categories: competition and evolution, emergence and
disruption, stable business exchange, and value co-creation (see figure 2). Out of these four
research streams emergence and disruption is of special relevance to this study, as it is centred
around the perspective of ecosystems as creating new value for customers and stakeholders
through a diverse multi-actor system that co-creates new business, innovation and markets
leading to the renewal and replacement of existing structures (Aarikka-Stenroos & Ritala
2017) – and thus can be considered as an effective method of change.

	
  

5	
  

Figure 2. Ecosystem research approaches in B2B research (Aarikka-Stenroos & Ritala 2017)
Although the issue of multi-actor collaboration for sustainability has been addressed
previously through different collaboration and partnership models (e.g. Nidumolu, Ellison,
Whalen, Billman 2014), it is the assumption of this thesis that a business ecosystem approach
offers a more suitable architecture and dynamic for harnessing the power of a wide network
of actors for the building of systemic solutions, and more effective ways of governance
towards transitions and ultimately achieving sustainable system change. Business ecosystems
have previously been discussed only in passing in the context of sustainable system change
(e.g. Hellström, Tsetkova, Gustafsson & Wikström 2015). Therefore, this study conducts an
in-depth exploration of the business ecosystem as a complementary approach for facilitating
sustainability-oriented system change, as well as focuses on the orchestration of business
ecosystems from a more managerial company-level perspective to understand the possible
mechanisms that can be applied to drive ecosystems more effectively towards their collective
aim.

1.3. Objective of the study and research questions
The objective of this study is to understand how a business ecosystem approach could be
applied to facilitate change in the various systemic functions of society with the specific aim
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of making them more sustainable. By systemic functions of society is referred to for instance
the supply of energy, mobility, food, housing, etc. Change in the underlying systems of these
societal functions is needed for actual impact generation towards sustainability. System
change, however, is an extremely complex issue to bring about. A business ecosystem
approach is suggested here as the method for facilitating such change. This study therefore
aims to integrate the issues of system change, sustainability, and business ecosystems to
examine their compounded impact through theory and a multiple case study. In summation of
these considerations, the primary research question (RQ 1) is formulated as follows:
How can business ecosystems create sustainability-oriented system change?
The main research question takes on a theoretical approach to a large degree and aims to
understand the broad overview of the interrelated issues of this thesis. Due to the exploratory
nature of this study, no integrated theoretical attempts have been made yet concerning the
intersection of these three entities, which is why a preliminary integration of theories
concerning system change, sustainability, and business ecosystems needs to be made. Points
of interest to the main research question include the theoretical explorations about how
system change is created and which underlying processes govern this change, how can these
processes be influenced to make them more sustainable through sustainability-oriented
systemic innovation, and how can a business ecosystem act as an effective method of
applying such influence.
As a business ecosystem approach is suggested as the appropriate method of influence, it is
important to examine through a more practical perspective that what are the key elements of
this approach that are found valuable for companies implementing this particular approach in
their pursuit to bring forth such change, as well as to examine the related challenges.
Therefore, the following secondary research question (RQ 2.1) can be derived to gain more
insights on the matter:
What makes the business ecosystem approach suitable for pursuing sustainability-oriented
system change, and what are the main challenges to this approach?
By understanding what makes the business ecosystem approach beneficial for companies to
engage in, as well as challenging, we can also examine how to best facilitate the beneficial
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characteristics and mitigate the perceived challenges to gain managerial insights for
companies in business ecosystems on how to best attend to these issues and thus increasing
the chances of their ecosystem’s collective success. Previous literature on business
ecosystems emphasizes the essential role of the lead firm as the orchestrator of the ecosystem
who actively coordinates the ecosystem to increase its collective fitness. This perspective is
further adopted here, to elaborate on the possible actions taken by the lead firm to further
facilitate the ecosystem’s success. To this end, the second secondary research question (RQ
2.2) is formulated as follows:
How can the collective success of a business ecosystem in pursuing sustainability-oriented
system change be further facilitated by an orchestrator?
To conclude, the aims of this research are centrally twofold: to offer a complementary
exploration to the facilitation of sustainability-oriented system change through a business
ecosystem approach, as well as to gain managerial insights for companies in business
ecosystems to increase their chances of collective success at achieving their aim.

1.4. Thesis framework and key concepts
Thesis framework (figure 3) illustrates how the different actors, concepts and theoretical
entities discussed in this thesis relate to each other and thus aims to portray an overall picture
of the thesis subject. The theoretical framework is divided into three artificial levels –
network, system and macro – highlighting the stratification of this study. These three levels
and the elements within them depict the evolutionary journey to achieving sustainabilityoriented change.
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Figure 3. Thesis framework
The main focus of analysis is the network level, and more specifically the business
ecosystem. Business ecosystem is assumed as the starting point for creating systemic
solutions through sustainable entrepreneurship and sustainable innovation that arise from the
network. Business ecosystem represents the architecture and operative unit for realizing the
envisioned collective value proposition of the network of various actors. Through governance
the business ecosystem’s chances of survival and success can be improved. Governance is
assumed to the role of orchestrator actors – individual companies that through strategic action
and various mechanisms aim to facilitate the growth, expansion and health of an ecosystem.
Therefore, the specific unit of analysis in this study is the role of the orchestrator as the
primary agent of change in the business ecosystem.
The research questions of this study are depicted in the framework and embedded into the
three levels. The lines indicate to which level/ levels a specific research question extends to.
The first level is related to the second secondary research question (RQ 2.2.) “How can the
collective success of a business ecosystem in pursuing sustainability-oriented system change
be further facilitated by an orchestrator?”.
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Throughout this evolutionary path the business ecosystem expands to include more
companies, customers, competitors, institutions, technologies etc. and becomes a more
dynamic self-governing entity, as illustrated with the enlarging system figures. The arrows
between these figures signify the shifts between different levels. The first secondary research
question (RQ 2.1.) “What makes the business ecosystem approach suitable for pursuing
sustainability-oriented system change, and what are the main challenges to this approach?”
extends two levels, network and system, as well as the shift between them, as a business
ecosystem pursues to overthrow the incumbent system entrenched in existing institutional,
societal and technological settings, and create a transition towards a new system.
The business ecosystem is reflected at the macro level also to the underlying societal and
economic elements, including sustainability and the issue of how to solve its “wicked
problems”, as well as the economy as a complex adaptive system and the issue of how change
occurs in the economy. Both of these elements contribute in a fundamental way to
understanding the requirements for such change and subsequently how the business
ecosystem could be considered as a suitable instrument for facilitating sustainability-oriented
system change at a large scale. Thus, all these three levels contribute to primary research
question (RQ 1.) “How can business ecosystems create sustainability-oriented system
change?”
The key concepts presented in the thesis framework will be defined next.
Macro-level:
Macro-level refers to the inspection focus of the economy as a whole, drawing from
the study of macroeconomics and the analysis of economy wide phenomena, systems
and structures (Bondarenko 2018).
Sustainability:
Sustainability refers to sustainable development, i.e. “development that meets the
needs of the present generation without compromising the ability of future generations
to meet their own needs” (WCED 1987, 43). Sustainability encompasses three
elements of economic growth, social inclusion and environmental protection, which
are all interconnected and have mutually reinforcing outcomes (UN 2013).
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System:
System definitions range on a scale from simple entities, characterized by different
components, interconnecting relationships between these components, and their
attributes (Carlsson, Jakobsson, Holmén & Ricke 2002), to more complex entities
with adaptive behaviour, increased interconnectedness to other sub-systems, and
submersion in bigger systems (Hieronymi 2013), depending on the perspective taken.
However, to generalize a system can be thought of as the functioning of
interconnected elements to deliver a purpose.
Complex adaptive system (CAS):
Complex adaptive systems can be defined as systems that consist of various number of
components (agents) that through interaction with each other adapt, learn and selforganize without the system’s behaviour being managed by any designated authority
(Holland 1995 & 2006). The economy can arguably be thought of as a complex
adaptive system (Beinhocker 2006).
Sustainability-oriented system change:
Sustainability-oriented system change refers to change in larger societal systems to a
state of increased environmental and/or social sustainability as a result of a transition
and underlying system innovation.
System innovation and system transition.
System innovation and transitions are both concepts under the system change umbrella
that depict the same issue with a slightly different perspective and emphasis:
“transition is a shift from one sociotechnical system to another, i.e. system innovation”
(Geels 2005). System innovation is thus a new systemic solution referred to in this
thesis in relation to societal functions (e.g. transportation system – mobility) and
transition describes the shift between the established incumbent system and the newly
emerging substituting system.
Sustainability-oriented innovation (SOI):
Sustainability-oriented innovation referes to a perspective on innovation defined by
Adams, Jeanrenaud, Bessant, Denyer and Overy’s (2015) as “making intentional
changes to an organization’s philosophy and values, as well as to its products,
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processes and practices to serve the specific purpose of creating and realizing social
and environmental value in addition to economic returns”.
Sustainable entrepreneurship:
Sustainability entrepreneurship refers to specific entrepreneurial action of “solving
environmental and social problems of unsustainability by means of the exploration
and exploitation of market opportunities created with innovative business models”
(Schaltegger, Lüdeke-Freund & Hansen 2016).
Network
Network is commonly understood in social sciences, as described by Castells (2000,
501), as a “set of interconnected nodes” that form a whole by their relations to each
other, characterized by openness of structure and expansion beyond limit, and when
further applied to economic sociology depict the highly interrelated nature of
economic activity and the organization (Bevir 2018; Dauter 2007).
Business ecosystem
Business ecosystem is an entity that comprises out of various interdependent sets of
actors centred around a shared purpose, that through coevolution and alignment of
capabilities and resources create value for the system, and thus collectively determine
its future. (Moore 1993, 1996; Adner 2017; Aarikka-Stenroos & Ritala 2017)
Orchestration
Ecosystem orchestration refers to the activities through which influence can be posed
on the system through formal and informal coordination of interaction among system
actors and elements (Davidson, Harner & Marshall 2015).
Orchestrator actor
Formal influence can be channelled through the presence of an orchestrator actor that
to a degree manages the ecosystem’s interactions and enforces processes (Davidson et
al 2015). The orchestrator is characterized as the firm in an ecosystem that manages
to use “smart power” to actively shape the business ecosystem around it (Yoffie &
Kwak 2006; Adner 2006; Williamson & De Meyer 2012) to facilitate the overall
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development and well-being of the system while simultaneously creating and
capturing value for itself (Iansiti & Levien 2004).
Ecosystem strategies:
Strategy creation in business ecosystems is understood through a holistic view
encompassing the entire business ecosystem, and not merely in the terms of a
company’s own strategy – i.e. “strategy of the value ecology” (Hearn and Pace 2006).

1.5. Delimitations
This thesis follows the previously set thesis framework. Although this thesis discusses system
change through a multi-layered perspective, the focus of this research is set on the network
level of business ecosystems. This delimitation is made in order to keep the scope of the
research manageable, as discussing system change at all the levels and all the factors that
contribute to this would not be possible with the resources available for this study. In
addition, another important delimitation is made concerning the business ecosystem. As the
business ecosystem itself is considered to be as a fairly large entity, which consists of a
multitude of actors, the focus of examination is drawn to the perspectives of orchestrator
actors as to further sharpen the perspective taken.

1.6. Thesis structure
This thesis follows a standard structure set for academic studies. The first part of this thesis
consists of relevant theoretical discussions. Main theoretical entities concerning this study are
system change, sustainability, sustainability-oriented innovation, and business ecosystems.
These theoretical entities are discussed in an order, which is meant to narrow the perspective
with each chapter. System change is discussed in the beginning order to elaborate on the
necessary wider systems perspective taken. This is followed by a discussion on sustainability,
in order to set forth the main issues. The business ecosystem is discussed last for a more
specific approach.
The second part of this thesis consists of the empirical part. Firstly a description of how the
study was conducted through chapters on methodology and data collection is provided.
Second, the empirical findings of the study are presented in the empirical findings and
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analysis chapter. Third, empirical findings are discussed in relation to existing theory in the
discussion chapter, and linked to the research questions set for this this study. The last chapter
summarizes this thesis in the conclusions and sets forth suggestions for future research.
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2. SYSTEM CHANGE
This theoretical entity begins by combining literature streams from systems science and
economic sciences. The purpose here is not to provide a deep analysis of systems science, but
to rather take influence from systems sciences and incorporate a systems perspective into this
research. In an increasingly more connected and complex world, creating change beyond
incremental levels needs to be centered on changing systems. It is important to understand
how systems work in order to operate in accordance to their logic. A comparative study by
Wiek, Withycombe and Redman (2011) came to the conclusion that one of five key
competencies for a sustainable future is “systems thinking competence”.
In order to accumulate this systems thinking competence, the first chapter will briefly go
over what the field of systems sciences is and discusses how the economy can be seen as a
complex adaptive system. The mechanisms that bring about change in complex adaptive
systems will be discussed in sub-chapters. In the second chapter, system innovation and
transitions are elaborated with the focus of describing the underlying processes of change and
their developmental trajectories in the economy.

2.1. Systems perspective and the economy as a complex adaptive system
Systems science, as its name very explicitly suggests, is the study of systems in the
observable world. As systems exists in various different areas of science, such as physics,
biology, psychology, economics, sociology, et cetera, it is the purpose of systems science to
develop general principles about how different systems work and what all systems have in
common. Early influencers of systems science Miller (1965) and von Bertalanffy (1968) had
the notion of creating an intersystem generalization, that aimed to develop underlying
principles piercing through the field of individual sciences and that would act as the
foundation for an abstract science of all living systems (general systems theory). Systems
science however, does not seek to describe one true representation for a given type of system,
but to explore and diffuse knowledge about systems and to apply this knowledge in systemic
problem solving and in the design of man-made systems. (M’Pherson 1974; Heylighen 1990;
Strijbos 2010, 454; Germana 2000; Hieronymi 2013)
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There is no uniform definition to describe a system in the field of systems science perhaps
due to the very multifaceted nature of systems themselves. System definitions range on a
scale from simple to complex taking on new nuances depending on the perspective taken.
(Hieronymi 2013)

In its most simple form systems are characterized by different

components, interconnecting relationships between these components, and their attributes
(Carlsson, Jakobsson, Holmén & Ricke 2002). In the other end of the spectrum, systems are
also

understood

as

more

complex

entities

with

adaptive

behaviour,

increased

interconnectedness to other sub-systems, and submersion in bigger systems (Hieronymi
2013). The wide characterization of systems thus gives us a myriad of systems in the world,
which can be roughly categorized in into physical-, living-, cognitive-, social and
technological systems (Hieronymi 2013). The economy is a system like any other and as a
man-made system that mainly consists of human behaviour and interaction can be categorized
within social systems. Furthermore, as exemplified by recent managerial literature and
academic debate, the economy can be construed as a complex adaptive system.
Beinhocker (2006) presents in his book “ The Origin of Wealth - The Radical Remaking of
Economics and What It Means for Business and Society” the notion that the economy is in
fact a complex adaptive system and thus challenging the dominant perception of the economy
as an equilibrium system originating from neoclassical economic theory. Holland (1995)
describes complex adaptive systems as follows:
”A Complex Adaptive System (CAS) is a dynamic network of many agents (which
represent cells, species, individuals, firms, nations) acting in parallel, constantly acting
and reacting to what the other agents are doing. The control of CAS tends to be highly
dispersed and decentralized. If there is to be any coherent behavior in the system, it
has to arise from competition and cooperation among the agents themselves. The
overall behavior of the system is the result of a huge number of decisions made every
moment by many individual agents. ”
In brief, complex adaptive systems can be thus defined as systems that consist of various
number of components (agents) that through interaction with each other adapt, learn and selforganize without the system’s behaviour being managed by any designated authority (Holland
1995 & 2006). Complexity does not refer specifically to the intricate structural web of a
system, but more so describes the highly interdependent and systemic nature of interaction
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between system components, that in a non-linear system create unpredictable dynamics and
emergent order (Hazy, Goldstein & Lichtenstein 2007, 4). Through these inter-relations
agents adapt in accordance to each other and the environment, creating a constantly adapting
system that is able to optimize and adjust collective system behaviour in accordance to
changing conditions (Rotmans & Loorbach 2009).
Beinhocker (2006, 97) argues convincingly in favour of the economy as a complex adaptive
system perspective through the concepts of dynamics, agents, networks, emergence and
evolution – a view supported earlier for instance by Arthur, Durlauf and Lane (1997) in their
work “The economy as an evolving complex system”. Applying complexity principles into
the field of economics is otherwise known as complexity economics (Arthur 1999).
For the purposes of this thesis, the core issue here is how the perspective taken influences
how we understand change as part of the system. In the equilibrium paradigm change is
initiated by external shocks and is considered as a transitory state from one equilibrium to
another, driven by the system’s innate pursuit to settle into a state of balance between market
forces; whereas in complex adaptive systems change is constant and emergent from within,
through the interaction of the system components and ultimately due to the dynamic nature of
the system itself (Beinhocker 2006, 16-18). The disequilibrium view is also supported by
other academics, such as Krugman (1996) Schumpeter (1942) and Marshall (1920).
Distinctive features for complex adaptive systems include emergence, coevolution and selforganization, which will be discussed next.

2.1.1. Self-organization
As mentioned earlier, complex adaptive systems adapt, learn and self-organize without the
system’s behaviour being managed by any designated authority (Holland 1995 & 2006).
Further, self-organization refers to a system’s ability to renew structures and achieve higher
levels of complexity through its inner system mechanics – not through any internal or external
management (Prigogine & Stengers 1984; Rotmans & Loorbach 2009; Mitleton-Kelly 2003).
Self-organization can also be characterized with what Hayek (1960) describes as
“spontaneous order”, where order arises without design and is maintained without
enforcement.
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In view of this, manageability of such self-organizing systems is of key interest in managerial
research. Due to the intrinsic nature of complex adaptive systems, governing such systems has
been considered as somewhat of a paradox and thus previous literature is largely lacking in
this sense. However, Rotmans and Loorbach (2009) propose that managing complex adaptive
systems needs to be understood in this context as influencing the process of change.
Similarly, Hazy et al. (2007, 2-7) discuss the question of leadership in complex adaptive
systems and suggest that leadership is an emergent phenomena rising from within the system
and therefore can in fact be applied through influencing interacting relationships. Hazy et al.
(2007, 7) continue to note that posing influence on a system “takes place during interactions
among agents when those interactions lead to changes in the ways agents expect to relate to
one another in the future” and is therefore centred on “changing the rules of interaction” that
connects agents, components and other system elements.

2.1.2. Emergence
Emergence is a key concept when examining system change. Emergence has gained
increasing interest in academic literature over the past two decades (see e.g. Sawyer 2001;
Bickhard 2000; Lawson 2010; Kim 2006; Clayton & Davies 2006; Cunningham 2001), over a
century after its initial discovery by Lewes in 1875.
Emergence is the process in which micro level components interact and self-organize into
new structures, properties and phenomena in the macro level over time (Kauffman 1995;
Langton 1986; Holland 1998; Goldstein 1999). Harrington (1996) captures the essence of
emergence in the statement “the whole is greater than the sum of it’s parts”, meaning that the
outcome can not be reduced simply to a novel construction of its parts. While emerging
phenomena are unique entities, some common characteristics can be found: radical novelty,
dynamic nature, coherent structure, macro-level locus and direct demonstrability (Goldstein
1999).
Firstly, the novelty of an emerging phenomenon cannot be deduced from its parts nor be
predicted (radical novelty). It can only be recognized when it becomes into existence on the
macro-level (direct demonstrability), as before it is not observable at the micro-level having
not reached its final form. In their final form emergent phenomena are consistent entities with
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a sense of identity as a whole (coherence). The entity of an emergent phenomenon is
positioned at the macro-level (macro-level locus), as opposed to the micro-level where its
components are situated. Emergent phenomena are not pre-given structures, but rather
resultant of something new arising from the constant self-organizing interplay of components
in complex adaptive systems, and thus the nature of such phenomena is inherently dynamic
instead of stable (dynamic nature). (Goldstein 1999)
Martin and Sunley (2012) present a similar type of characterization, however adding the
notion of downward causation. Downward causation suggests that emergent phenomena on
the macro-level influence or pose power over the micro-level components or their interactions
that created it in the first place. A good illustration of this is an example from the field of
neurosciences, where the mind becomes an emergent phenomenon out of the functioning of
the human brain, while the mind has downward causational power over the brain (Sperry
1969). Emergence is also pointed to have qualities of ascending levels of scale, meaning that
as the number of micro-level components increases it multiplies the level of interaction
between components and thus results into a higher chance of relative importance of the
emergent phenomena (Blitz 1992; Martin & Sunley 2012).
Holland (1998) distinguishes two ways emergence can come about: through the somewhat
deliberate interplay of components (authentically emergent), or through random acts of
chance (serendipitous novelty). In view of this, the question of whether it is possible to ignite
emergence in some way and thus further facilitate economic change can be raised. Foster and
Metcalfe (2011) identify entrepreneurship as a driving force of emergence in the economy.
Schumpeter (1942) displays the entrepreneur as a character in the economy who navigates in
uncertainty by combining technologies, social structures and human capital in new ways to
generate economic value, introducing new innovations that coupled together have the
potential to deconstruct old economic structures and lead to the formation of new ones (Foster
& Metcalfe 2011; Suurs 2009, 19). In other words, the entrepreneur is viewed as the engine of
the innovation process that inherently and relentlessly transforms economic structures and
thus facilitates emergence and change within the economic system.
Furthermore, Wittneben, Okereke, Banerjee and Levy (2012) discuss entrepreneurship and
emergence more specifically through the concept of institutional entrepreneurship as a way to
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influence systemic issues, such as the challenges brought on by climate change. In contrast to
the more traditionalist Schumpeterian view of entrepreneurship where entrepreneurs bring
about change through the means of market disruption, institutional entrepreneurship is more
focused on disrupting normative structures. Institutional environment consists of rules,
cultural norms, beliefs, etc. in the form of explicit or implicit institutional structures,
according to which actors in a society must abide by in order to gain legitimacy for their
actions (Scott 1995, 132; Hoffman 1999, 351). It is to this this end that Maguire, Hardy and
Lawrence (2004; 657) define institutional entrepreneurship as ”activities of actors who have
an interest in particular institutional arrangements and who leverage resources to create new
institutions or to transform existing ones”. Issues that are relevant to multiple actors, for
instance societal issues, can bring about institutional entrepreneurship and rise to challenge
the existing institutional order in pursuit of establishing a new alternative institutional logic
through which change occurs (Wittneben et al. 2012; Garud & Karnøe, 2001; Battilana,
2006).

2.1.3. Coevolution
Coevolution is a concept related to evolutionary economics. Evolutionary economics
incorporates evolutionary thinking from biology into economics and in its core examines the
economy as an evolving system (Dopfer 2013). Hence, a fundamental subject of research in
evolutionary economics is concerned how change occurs endogenously in the economy
(Dopfer 2013). Important influencers in the field of evolutionary economics include for
instance Schumpeter (see e.g. 1934), Marshall (see e.g. 1920), Hayek (see e.g. 1960), as well
as Nelson and Winter (1982) with their ground-breaking piece “Evolutionary Theory of
Economic Change”. According to Nelson and Winter (1982) economic change occurs through
similar evolutionary processes of variation, selection and inheritance as in biology – thus
drawing a link from universal darwinism to economic theory (Dollimore 2003). Nelson and
Winter (1982) assimilated the routines of economic entities to genes of biological organisms
as the foundation guiding primary behaviour, and suggested that by influencing these routines
through constant variation creation (different practices, ideas, actors, etc.) and selection of
most optimal variations, endogenous change occurs as new routines are retained and further
inherited onwards creating evolution in economic systems.
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Coevolution refers specifically to the interlinked and interdependent evolutionary processes
between systems and the environment in which they are embedded (Gual & Norgaard 2008).
Merry (1999) states that when a change in one system has significant causal effect over the
other system’s state of being, and vice versa, it is this interdependence between systems
where coevolution becomes visible. It is the resulting irreversible pattern changes in systems
that differentiate coevolution from mere interaction (Kemp, Schot & Hoogma 1998).
Furthermore, reciprocity is another distinctive feature of coevolution: coevolution only occurs
when the effect and response between all interacting systems are interrelated (Mittleton-Kelly
2003; Merry 1999) For instance, Ritala (2019) points out that economical, ecological and
social systems are in fact deeply interconnected, where change in one system creates
reciprocal change in other systems and thus coevolutionary development trajectories for all
systems concerned are formed. Agiza, Elettreby and Ahmed (1997, 985) specify that
coevolution entails both positive and negative interdependence: positive interaction may
include for instance mutualistic behavior and sharing activities, whereas negative interaction
may entail for instance predatory and competitive behavior.
Coevolution is considered to be path dependant. Path dependence refers to a state of
continuity: the system’s capability to remember past actions and the tendency to follow the
already existing path, thus making the current and future state of the system dependent on the
past (Rotmans & Loorbach 2009). Change occurs through generation of new variation,
selection and constant adaptation, which evokes deviation from path dependencies (Endler &
McLellan 1988) – to quote Martin and Sunley (2012) “ while there may be a ‘remembered
trace of each prior self state contributing to the dynamics of future states’ each self state is
also changed in ways which may give rise to departures from, or alter, the directional bias
inherited from the past”.
Complex adaptive systems are open systems that evolve according to the interaction between
multiple components, systems and their environment. Thus, the initial stimulus and the
resulting change can be somewhat unpredictable – a small stimulus may have a large effect
and vice versa. (Rotmans & Loorbach 2009; Mittleton-Kelly 2013, 54) One could exemplify
this more commonly with the butterfly effect. The butterfly effect is a theoretical illustration
of a tornado’s formation being conditional to a butterfly flapping its wings weeks prior in
another location of the planet. The butterfly’s flapping wings symbolize a small change in the
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initial conditions at one point in a non-linear system, which causes a series of consecutive
events, which again can bring about great differences at another point in the system. Even the
smallest variation in coevolutionary systems can originate extensive effects, which are usually
difficult or even impossible to predict. (Mitleton-Kelly 2013, 54) Furthermore, these effects
manifest in complex adaptive systems in the forms of e.g. feedback loops, rebound effects,
positive or negative externalities, and unpredictable non-linear developments (Ritala 2019).

2.2. System innovation and transitions
Hellström, Tsvetkova, Gustafsson and Wikström (2015) state as one of the main conclusions
of their research in collaboration business models for sustainability that “companies striving
to make radical system innovations need to shift the innovation effort from products or
processes they control to larger systems they are part of”. In view of this, it is evident that
understanding system level innovations is an essential part of companies striving to create
radical change towards sustainability.
System innovation and transitions are both concepts under the system change umbrella that
fundamentally depict the same issue with a slightly different perspective and emphasis. As
stated by Geels (2005) “transition is a shift from one sociotechnical system to another, i.e.
system innovation”. Alongside with the system innovation literature there has been an
increasing interest in transitions during recent years – this can be partly accounted to the issue
of multiple viable sustainability innovations lacking mainstream market adoption despite the
growing pressures towards solving sustainability challenges (Geels 2005). In the following
chapter the multi-level perspective (MLP) and transition management (TM) are further
discussed side by side in order to gain deeper insights into this prevalent contradiction
between markets and societal needs.

2.2.1. Multi-level perspective and transition management
Geels (see e.g. 2002; 2004; 2005; 2010) is one of the most important contributors in
understanding how system innovation and transitions occur. His multi-level perspective
framework is often cited in academic and managerial literature and has become somewhat of
a go-to model when addressing system change. Albeit criticism has been raised towards the
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supremacy of Geels’ multi-level perspective (e.g. see Shove & Walker 2007), it can still be
considered as the most comprehensive and commonly accepted model in the field. Therefore,
this theoretical part will rely heavily on his work, complemented by other transition literature
contributors.
The multi-level perspective (MLP) – as Geels himself summarised it – is the exploration of
“how do system innovations come about through the interplay between technology and
society”. Actors, institutions, and infrastructures that together serve a societal function form
systems (e.g. transportation system serves the purpose of mobility, agricultural system
provides the purpose of nutrition, etc.) by combining technological and societal components
(e.g. technological developments, market dynamics, policy issues and cultural matters) are
referred to as socio-technical regimes. (Geels 2004) It is in these societal functions where
system level changes occur, requiring both societal and technological components to be
rearranged, transformed or replaced for change to be possible.
These societal functions do not easily change. They do not exist as a sole entity, but consist of
a network of social, technological and institutional interdependencies that create a lock-in
effect, grounding existing structures firmly to their place via path dependence, sunk
investments, existing infrastructure, and legal and regulatory environment. (Unruh 2000;
Geels 2005; Geels 2010) This lock-in effect is what makes change increasingly difficult, as
new innovations are not facing competition with just the existing technological solution, but
against the whole system that has co-evolved with it and entrenched in society (Geels 2005).
Therefore, societies tend to get locked-in to the dominant system, even though it would no
longer be the optimal solution (Geels 2005). An examination of transitions occurred in the
past by Grübler, Nakicenovic and Victor (1999), reveals that changes from one system to
another take a long time to mature, but are quick to materialize. For instance, previous
transitions indicate that during the maturing phase market share increases are as incremental
as one to two percentages during several decades, however in the materialization phase
market shares experience exponential growth in in the scale of 80 percent increase in 10 to 15
years (Grübler et al. 1999)
Similarly, transitions are understood as “the radical structural change of a societal
(sub)system that is the result of a coevolution of economic, cultural, technological, ecological
and institutional developments at different scale levels” (Rotmans and Loorbach 2009).
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Transitions are lengthy societal transformation processes that incorporate multiple
innovations in interrelated domains (Elzen and Wieczorek, 2005; Rotmans, 2003). Transition
management (TM) aims to further enable, expand and scale-up on-going innovation processes
through various means and to direct change into an overall more systemic and sustainable
direction ultimately resulting into transitions (Rotmans, Kemp & van Asselt 2001; Van den
Bosch and Taanman 2006; Rotmans and Loorbach 2007; Loorbach 2007, 94). Rotmans and
Loorbach (2009) note that even though societal systems cannot be controlled due to their
intrinsically complex nature, it is feasible to influence the direction and speed of these
transitions to some degree. In view of this, the transition process where on-going innovations
are transformed into system level innovations is referred to as a cascade of innovations,
(Loorbach 2007, 94), as presented in figure 4.

Figure 4. Cascade of innovations (Rotmans 2005)
The MLP describes the transition phases that system innovations go through on their way to
overthrowing the dominant system through multi-level analysis. This multi-level analysis
consists of three levels of nested hierarchy: micro-, meso- and macro-level (Geels 2002), as
illustrated in figure 5.

	
  

24	
  

Figure 5. Multiple levels as nested hierarchy (Geels 2002)
Firstly, the micro-level consists of niches where radical innovations occur. Niches are seen as
a somewhat protected space, where innovations evolve while being protected from the
mainstream competition and market selection (Geels 2005). Niches are emergent structures
formed through self-organization by a group of actors that differ from the dominant regime
and that through stimulation and further development might gradually accumulate into a new
regime replacing the incumbent one (Rotmans & Loorbach 2009). Linkages with on-going
processes, such as coevolving technologies, are key for niches to not only break through to
the regime level, but for niche solutions to be adopted by the larger market (Geels 2005).
Strategic Niche Management (SNM) is a literature stream that focuses solely on niche
development (see e.g. Kemp, Rip & Schot 2001; Hoogma, Kemp, Schot & Truffer 2002).
Strategic niche management is identified as a key area of research in the transition literature
due to the important role niches play as the incubation platforms for innovations (Markard,
Raven & Truffer 2012;) and as such it is possible to further advance regime shifts through the
strategic creation, development, and support of niches (Kemp, Schot & Hoogma 1998).
Secondly, the meso-level consists of socio-technical regimes (as described earlier) with
already existing structures and rules, which form powerful barriers for innovations to pass
through in order to gain mainstream acceptance and market adoption. (Geels 2005) Holz,
Brugnach and Pahl-Wostl (2008) describe regimes more distinctively through the following
characteristics: serving a clear function in society, alignment of components inside the
regime, stabilized orientation amongst actors, absence of central controlling actor and relative
autonomy of different dimensions (e.g. technology, users, policy).
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Increasing levels of structuration occur as transitions move further from the micro-level to the
meso-level (Geels 2002). Structuration is a theoretical model developed by Giddens (1984)
that examines continuity and change in social systems. Giddens combines the concepts of
agency and structure into an integrated perspective for construing the reality of social
systems. Giddens suggests that in contrast to the previous prevalent views in sociology, social
processes are not influenced merely by agency (i.e. free will of actors) or by structure (i.e.
constrained by social norms, values and institutions), but more by the interacting and iterating
influence of the two (Gibbs 2011). To elaborate, agency is influenced by structure, as agents
act in accordance to the rules of a system; while simultaneously structures are upheld and
modified by agency, as agents reproduce or alter the structural principles that organized their
behaviour to begin with – thus creating structuration (Whittington 2015, 149; Gibbs 2011,
388). Structuration is defined by Giddens (1984, 25) as “conditions governing the continuity
or transmutation of structures, and therefore the reproduction of social systems”. Structuration
therefore implies structural continuity and stability, as well as agency driven deliberate
change of social systems (Whittington 2015, 149).
Subsequently, it is central to note how exactly agency facilitates change in social systems
through structuration. The topic of agency has been already previously discussed through the
role of entrepreneurship as the driving force of change in the economy and will be further
elaborated here specifically in the form of collective agency. Structuration relates strongly to
the concepts of path dependence (continuity) and path-creation (change) in social systems. As
previously discussed, path dependence refers to a system’s capability to remember past
actions and the tendency to follow the already existing path, thus making the current and
future state of the system dependent on the past (Rotmans & Loorbach 2009) – adhering to
the constraining effects of structure. Path creation on the other hand, is described by Garud
and Karnøe (2001, 6) as “ a process of mindful deviation” where “entrepreneurs may
intentionally deviate from existing artefacts and relevance structures, fully aware they may
create inefficiencies in the present, but also aware that such steps are required to create new
futures” – referencing to the power of agency. Sydow, Windeler, Schubert and Möllering
(2012) discuss in their research on path creation and extension in the context of technological
development the importance of collective agency (versus individual agency) in instigating
endogenous change. Sydow et al. (2012) suggest that collective action of multiple industry
actors through inter-organizational collaboration and coordinated practices is central in the
process of establishing an alternative path, or modifying an existing one, by strategically
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influencing the self-reinforcing shared processes underlying path dependence (and path
creation) in the industry, which are produced and again reproduced by the collective of actors.
Thirdly, the macro-level is a landscape that reflects larger societal development and current
issues (e.g. globalisation, sustainability challenges, cultural changes) and influences microand meso-level activities. Changes in landscape will create pressures on changing the
dominant system when the system has become sub-optimal and no longer reflects the values
presented by the overall landscape. Changes in landscape thus create what are called as
“windows of opportunity” that radical innovations can take advantage of. (Geels 2005)
This above described development trajectory of system change starting from niches at the
micro-level, leading to disruption of existing structures and new adjustments at the mesolevel, and finally to the establishment of a new stabilized system influenced by macro-level
developments is summarized figure 6. This development trajectory is a general description of
the process that innovations go through to becoming system level innovations and transitions,
albeit also more explicit transition pathways are identified in literature (see e.g. Geels and
Schot 2007). However, they are not discussed here due to their arguably highly context bound
nature.

Figure 6. Multi-level perspective on system change (Geels 2002)
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Furthermore, in line with the MLP perspective, Rotmans and Loorbach (2009) present the
following principles for transition management; 1) creating niche spaces for innovations to
evolve in, 2) giving emphasis to forerunner actors that are able to stimulate emergent
phenomena, 3) including diverse options and exploration of these options before selecting the
most optimal solution, 4) proceeding to facilitate radical change but in incremental steps in
order to reduce change resistance, 5) empowering niches with resources (e.g. competences,
finances, lobbying power), 6) throughout the process staying attuned to weak signals and
future developments while adapting transitions accordingly, 7) as well as adopting a multilevel (macro-, meso- and micro-levels) and multi-domain (cultural, economic, technological
and institutional) approach where shifts in interconnected domains and levels influence each
other. (Rotmans & Loorbach 2009)
Lastly, in the MLP framework all levels are essentially connected to each other and embedded
within each other’s structures, and therefore system innovations emerge in society as the
result of the dynamic interplay of all levels (Geels 2005). Therefore, Geels (2005) emphasizes
the importance of circular causality, i.e. there is not one distinguishable driver of innovation
but rather system innovations come about when the simultaneous processes involving several
actors at multiple levels come together and strengthen each other.
In conclusion, the multi-level perspective and transition management share similar
underpinnings for capturing the dynamics of system change. However, in the MLP the focus
of analysis is mostly on the regime, whereas TM can be seen to focus more on niche analysis.
In addition, the MLP can be viewed as more of a theoretical exploration into the issue of
system change, in contrast to the more practical management perspective of TM. All in all,
TM and MLP offer complementary perspective on system change.
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3. SUSTAINABILITY
The most cited definition of sustainability derives from the Brundtland Report (WCED 1987,
43): “Sustainable development is development that meets the needs of the present generation
without compromising the ability of future generations to meet their own needs”. In other
words, sustainability is concerned with fulfilling the needs of society while respecting the
underlying environmental limitations through sustainable macro-level development.
Sustainability encompasses three elements of economic growth, social inclusion and
environmental protection, which are all interconnected and have mutually reinforcing
outcomes (UN 2013). Currently, as we are faced with issues such as increasing resource
scarcity and exclusive growth of the global economy, it is evident that we are not adequately
meeting the demands of sustainability.
Over the course of sustainability debates the economy has been typically cast in two opposite
ways in reference to its role in sustainable development – as the partial cause of the problem
and thus requiring a complete reconfiguration of the system, or as a powerful enabler of
change that needs to be directed to a more sustainable direction (Adams, Jeanrenaud, Bessant
& Denyer 2015; Mittelstaedt and Kilbourne 2008; UN 1999; Desrochers & Hoffbauer 2009;
Simanis & Hart 2009). It is the stance of this thesis, that the economy is an important
facilitator of change and that businesses play an instrumental role in enabling sustainability,
amongst other key players such as governments, non-governmental organisations and
institutions.
In the current business climate, increasing societal, institutional and regulatory pressures have
made incorporating sustainable development into business a necessity – permitting a licence
to operate, rather than a mere option. Furthermore, Hansen, Grosse-Dunker and Reichwald
(2009) state that corporations do not just have a moral obligation to attend to sustainability,
but a strong economic incentive as well, since sustainable development gives rise to new
business opportunities and innovation generation. This is supported by a recent survey
conducted on the current state of sustainability in business according to the views of 150 of
today’s largest industry leading multi-national companies, which found that businesses
consider they need to take the leading role in facilitating sustainability in the future (BSR
2017).
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Therefore, the issue of how can businesses and the economy in a larger sense contribute to
creating a sustainable society remains. A vast body of academic and managerial literature has
been contributed to the exploration of this issue encompassing issues such as corporate
sustainability, sustainable strategy and business models, sustainable innovation, sustainable
entrepreneurship and many more, each attempting to grasp the issue of advancing
sustainability in business and thus generating impact on a larger scale.
The following chapters will first discuss corporate sustainability and the implementation of
sustainability in businesses today, following sustainable innovation and impact generation,
and finally extending to sustainable entrepreneurship and sustainable market transformations.

3.1. Corporate sustainability
Sustainability when applied in a context of economic actors is referred to as corporate
sustainability. In this context, the previously mentioned WCED definition of sustainability
can be modified in the following way to better accommodate the specifications of business
“the adoption of business strategies and activities that meet the needs of the enterprise and its
stakeholders today while protecting, sustaining and enhancing the human and natural
resources that will be needed in the future” (IISD 1992). Corporate Social Responsibility
(CSR) is a similar term and is often used interchangeably with sustainability. CSR can be
described as “the responsibility of enterprises for their impacts to society” (European
Commission 2001). Albeit the two concepts share similar underpinnings, CSR is a more
simplistic view of sustainability. CSR is mostly concerned with corporations “impact to
society” and thus is fundamentally a stagnated approach to sustainability. Corporate
sustainability however, is a flexible and proactive approach, in which companies actively
identify relevant sustainability issues from the market environment and society at large in
order to create suitable corporate strategies (Asif, Searcy, Zutshi & Ahmad 2010). To quote
Blackburn (2007, 17), sustainability is a “moving target” in need of constant attention.
In the context of corporate sustainability, the dimensions of sustainability are often discussed
through the triple bottom line perspective (TBL). The triple bottom line was first introduced
by Elkington (1994) to evaluate the overall performance of companies through economic,
ecological and social dimensions, which are all contributing to a company’s bottom line.
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Elkington (2006, 523) argued for expanding the focus of value creation from a mere financial
perspective into the integration of all three dimensions. To quote D’heur (2015, 5)
“sustainable value creation stands for a company’s commitment to structure all aspects of its
core business -- in ways that deliver economic, ecological and societal value at the same
time”. Economic, ecological and social dimensions are thus to be understood through a
holistic perspective, where only in the intersection of all these dimensions corporate
sustainability can be reached.
The economic dimension refers to a company’s primary responsibility to conduct business in
a way that is financially profitable and maximizing shareholders’ yields, and thus enabling the
company’s valuation growth over the long-term perspective. The economic dimension is
often referred to as the generic dimension (Baedeker, Haeuer, Klemisch & Rohn 2002), as it
is indispensable to the continuance of market-based companies. Economic performance can
be measured through e.g. amount of dividends, ROI, or increase of company valuation. The
social dimension refers to a company’s responsibility to uphold and promote practices that are
aligned with social interests and values amongst its community of employees and society at
large. Social performance can be measured through e.g. the well-being of employees,
development of fair employment terms, or the level of societal involvement. The ecologic
dimension refers to a company’s responsibility of the use of natural resources and of the
impacts subjected to the environment by its operations. Ecological performance can be
measured through e.g. by the use of natural resources through life-cycle evaluation, amount of
emissions and pollution caused by company operations, or environmental risk management
practices. Blackburn (2007, 20-21) summarizes the three dimensions as “Wise Use of
Financial Resources”, “Respect for People” and “Respect for Life and the Wise Use and
Management of Natural resources”.
Corporate sustainability is strongly influenced by stakeholder theory. Stakeholder theory,
established by Freeman (1984), suggests that companies have an obligation to consider the
demands and expectations of all of the stakeholders that are affected and can affect the
company’s activities – as opposed to just considering the demands of its shareholders.
Stakeholders can be categorized into direct stakeholders that in some way enable the
functioning of the company (e.g. customers, employees, suppliers, shareholders, etc.) and to
indirect stakeholders with whom the company doesn’t share common functionalities, but who
are affected by the company’s actions or vice versa (e.g. NGOs) (Clarkson 1995). By
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implementing corporate sustainability according to the issues seen as most critical by
company stakeholders companies can, however, risk ending up addressing only the most
imminent needs of sustainability instead of addressing sustainability on a larger scale – seeing
only trees when they should be focusing on the forest. Stakeholder theory for instance fails to
incorporate views of the so-called voiceless or absent stakeholders, such as the environment
and future generations (Capron 2003, 15), narrowing the scope of the stakeholder perspective.
Keeping this in mind, incorporating material stakeholder views into management and strategy
is not only important in order to stay competitive and upholding business continuity, but
central in fully comprehending the wide spread impact companies have on different actors
and issues in society and leveraging that impact to create more sustainable business.
Despite the fact that sustainability has to some degree become “business as usual” and
companies are increasingly incorporating sustainability into their operations, it seems as
though most companies are struggling to adopt sustainability at a more substantial level.
Corporate sustainability actions are often characterized by reactive and incremental
approaches to sustainability implementation, that are generating very little actual impact (e.g.
eco-improvements), or by mere superficial add-on activities made to gloss over corporate
social responsibility reports and catering mostly to the needs of marketing efforts (e.g.
greenwashing). A study done by Ritala, Huotari, Bocken, Albareda and Puumalainen (2017)
on sustainable business models implemented by the largest global companies shows, that
emphasis is given to easily implementable and incremental sustainability efforts, which
provide mainly cost savings and reputation benefits – such as increasing energy and resource
efficiency, substituting fossil fuels with renewable energy, and implementing circular flows of
material. Especially large corporations are facing difficulties in the radical transformation of
their operations to a truly more sustainable direction, in contrast to SMEs and start-ups
(Hockerts and Wüstenhagen 2010), which Ritala et al. (2017) accredit largely to incumbent
inertia – i.e. the difficulties of large established companies to adapt to environmental changes
due to e.g. fixed assets, organizational rigidness and reluctance to “cannibalize” own products
(Lieberman & Montgomery 1988). Porter and Kramer (2006) characterize corporate
sustainability efforts as often consisting of a miscellaneous bunch of uncoordinated
incremental sustainability activities, that in the end do not accrue long-term competitive
advantage nor have an actual social impact, and emphasize the essential importance of
integrating sustainability into company strategy.
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Eccles and Serafeim (2013) present a theory known as the performance frontier, which
suggest that there exists an inherent trade-off in companies between increasing either financial
performance, or the performance of governance, social and environmental dimensions (ESG).
They state that the improvement of ESG issues will usually decrease financial performance,
and vice versa, creating a descending performance frontier. In order to change the trajectory
of the performance frontier into a state where this trade-off becomes non-existent and both
improved ESG and financial performance can be achieved, major organization wide
innovation is needed (e.g. product, process and business model innovation). (Eccles &
Serafeim 2013) This however, is a rather contested view in literature, as various studies (e.g.
see a systematic review by van Beurden & Goessling 2008) have pointed out the positive
correlation between corporate sustainability and economic performance. Even though the
inherent nature of the trade-off in the performance frontier can be disputed, it is safe to
assume that innovation plays an important role in pushing businesses and the economy
forward to the next level of producing equally environmental and social, as well as economic
value, with given resources. Therefore, in the next chapter the topic of sustainable innovation
is discussed.

	
  
3.2. Sustainability-oriented innovation
Various definitions have been introduced to describe innovation. To quote Adams, Bessant
and Phelps (2006) “the term innovation is notoriously ambiguous and lacks either a single
definition or measure”, which is why no principal definition of innovation can be stated here.
However, according to a study by Baregheh, Rowley and Sambrook (2009) on the
multidisciplinary definition for innovation, it is evident that 1) the nature of innovation is
fundamentally about change and something new, 2) which can appear in various types of
novelty (e.g. product, process, service), 3) as a result of a multi-stage innovation process, 4)
effected by a social context, 4) utilizing different resources (e.g. technological, financial,
creative), and 5) has a certain aim.
From a traditional economical perspective innovation can be thought as the commercial
utilization of a new idea – or as the renowned economist Schumpeter (1912) stated,
“innovation, that is the process of finding economic application for the inventions”. For the
purposes of this thesis, a general elaboration about the underlying differences between the
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traditionalist commercial perspective on innovation and sustainability-oriented innovation is
important.
Adams, Jeanrenaud, Bessant, Denyer & Overy (2015) describe sustainability-oriented
innovation (SOI) as “making intentional changes to an organization’s philosophy and values,
as well as to its products, processes and practices to serve the specific purpose of creating and
realizing social and environmental value in addition to economic returns”. Therefore,
sustainability-oriented innovation can be argued to differ from the general commercialization
focused concept of innovation in three ways: perspective, time-span and focus. Sustainabilityoriented innovation is not only concerned with the economic perspective and
commercialization of ideas, but is centered also strongly on environmental and social
perspectives. In the core of sustainable innovation is reframing innovation to encompass
environmental and social issues to deliver long lasting value – versus to the relatively short
time span of the traditional innovation perspective. Furthermore, sustainable innovation is not
focused on value creation merely to a specific market and to its directly involved
stakeholders, but also to a wider range of stakeholders brought on by the collective nature of
sustainability issues themselves (Hall 2002).

3.2.1. Drivers and risks of sustainability-oriented innovation
Sustainable innovation is driven by multiple factors. It is commonly acknowledged that
innovations come through what are known as pull and push mechanisms – in the traditional
innovation context applied as technological development enabled push and a market demand
pull for new solutions (Tidd, Bessant & Pavitt 2005). Hansen, Grosse-Dunker and Reichwald
(2009) suggest sustainable innovations are particularly influenced by mechanisms of
regulatory push and vision pull. Especially the tightening of the regulatory environment, such
as development of international and national laws and regulations on environmental and
social issues, are creating a push towards greater innovation pressures (Fichter 2005; Hockerts
2008; Preuss 2007). At the same time, sustainability is slowly changing the underlying logic
of society, pulling in new visions about the future and creating new business opportunities
(Hart 1997; Day 1998).
As the demand from consumers towards sustainable products and services grows to change
consumer patterns, so does the importance of market pull as a driver for sustainable
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innovation. However, as the process of changing consumer patterns is slow, governments are
increasingly applying market pull instruments for facilitating such change in consumer
behaviour to promote sustainable innovation – a study by the European Commission (2009)
on eco-innovations and demand-pull instruments revealed, that even creating the expectation
of demand-pull is enough in some cases for facilitating innovation efforts towards
sustainability in companies.
Internal drivers for companies to engage in sustainable innovation include for instance the
following: differentiation of offerings, increased resource efficiency, better relations with
stakeholders, attaining legitimacy, increased risk management, obtaining new customer
segments and markets, and ultimately the premise of increased competitive advantage.
(Hockerts 2008; McWilliams & Siegel 2001)
However, innovating in the sustainability context contains a high risk for success or failure in
achieving market acceptance, as well as materializing the envisioned positive sustainability
impacts. Hall (2002) argues that, due to the highly risky nature of sustainability-oriented
innovations, companies are often slow and disinclined to engage in such endeavours. The
riskiness of SOI can be seen to relate to the following factors.
Firstly, the three dimensional targets of sustainability (economic, ecological and social) make
it a multifaceted holistic issue that is difficult to tackle (Fichter 2005). Secondly, directional
uncertainty is strongly related to sustainable innovation – i.e. whether innovations will
ultimately impact positively or negatively to sustainability performance (Paech 2005).
Thirdly, as the impacts of SOI are unpredictable, diverse (direct and indirect) and can mature
at different times (now and later in the future), the overall sustainability impact of SOI can be
characterized as severely scattered and therefore extremely difficult to evaluate (Fichter
2005).
As stated by Simonis (1999, 149) the paradox of innovation is that “by solving known
problems and fulfilling required needs, also generate new needs and previously unknown
problems”, summating well the uncertainty related to directing innovations towards
sustainability. These uncertainties will be elaborated on through the following examples. On
one hand, an innovation can have a positive effect on one dimension, while contributing
negatively to overall sustainability. For instance, an innovation that is originally meant to
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improve environmental performance by consuming less energy can eventually lead to an
increase in overall consumption due people’s willingness to use it more for its eco-friendly
characteristics, causing a so-called rebound effect. On the other hand, an innovation can result
into conflicting negative/positive effects between dimensions. For instance, an innovation can
generate positive impact on the environmental dimension, but reflect negatively the social
dimension, resulting into skewed relative impact that the environmental and social
dimensions have on each other, known as eco-justice. (Paech 2005; Hansen et al. 2009;
Vivanco, Kemp, & van der Voet 2016; Kölsch & Saling 2008; Rennings & Zwick 2002;
Heinrichs, Martens, Michelsen & Wiek 2015)

3.2.2. Different approaches to sustainability-oriented innovation
The general focus in academic and managerial literature of innovations for sustainability has
primarily been concerned about the product/service, process, business model and
organizational types of innovation and thus exemplifies a relatively narrow focus of the
possibilities of SOI – a view supported by e.g. Adams et al. (2015). In addition, considerably
more interest has been given to the environmental dimension while vastly overlooking the
social aspect (Schriederig, Tietze & Herstatt 2012; Adams et al. 2015).
The highlighted attention towards the environmental dimension over the social dimension,
and the holistic perspective of sustainability itself, is well exemplified by the popular use of
the term “eco-innovation” when referencing to innovation efforts towards sustainability. Ecoinnovation can be defined as the product/service, process, business method, organizational
structuring or institutional arrangement, which is new to the organization and reduces
negative environmental impacts throughout its life cycle resulting into positive environmental
impact compared to applicable alternatives (Kemp & Pearson 2008, 3; OECD 2009, 40). To
demonstrate the over emphasis of the eco-innovation concept, a search on the most common
business and economics academic literature databases shows that the number of research
papers covering the topic of eco-innovation far exceeds the research done on the topic of SOI
with 341 articles found as opposed to just 18. To be clear, this is not to minimize the
importance of the eco-innovation concept, but rather to point out that such a narrow
perspective comprising of a firm level analysis and specific issue focused incremental
innovation efforts do not make for an adequate development towards sustainability.
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Adams et al. (2015) present a framework describing three archetype approaches to SOI
derived from literature: operational optimization, organizational transformation and systems
building. Firstly, in operational optimization innovation is reactive and focused on reducing
negative impacts and increasing efficiency. Innovation activities are characterized by
improvements on existing solutions with an emphasis on technical, stand-alone and firm
focused solutions. (Adams et al. 2015) Therefore, the previously discussed eco-innovation
concept is a fitting example of the incremental operational optimization approach to SOI.
To clarify, the degree of impact and novelty of an innovation can be examined on a scale from
incremental to radical – incremental innovations are described as evolutionary and they are
improvements on existing products and practices, whereas radical innovations are described
as revolutionary and they are completely new products that create new markets (Tidd, Bessant
& Pavitt 2005, 11-12; Mohr, Sengupta & Slater 2010). An incremental innovation approach is
generally viewed to be inadequate due to its incremental impact to sustaining critical levels of
environmental and social capital (Russo 2003) – a drop in the ocean approach, so to say.
However, as Hall points out (2002), in comparison to radical innovations, incremental
innovations face less change resistance and risk aversion from consumers, policy makers and
industry actors and thus are able to facilitate sustainability changes faster than those of more
radical nature – partly explaining the popularity of the incremental approach to SOIs in
organizations. Hockerts and Wüstenhagen (2010) suggest that focusing solely on incremental
or radical innovation is not favourable in promoting sustainable change due to their respective
benefits, and instead suggests an ambidextrous approach to innovation – the capacity of
aiming for incremental and disruptive innovation at the same time (O’Reilly & Tushman
2004; Tidd et al. 2005, 32).
Secondly, in the organizational transformation approach innovation comes through the
diffusion of environmental and social values into organizational structures and relationships
to create shared value. Innovation is enabled by a shift in the corporate mind-set from “doing
less harm” to “doing good by doing new things”. Innovation activities in organizational
transformations are more attuned to creating value beyond its company boundaries on a wider
societal level by offering new products, exploring with new business models or catering to
new markets. However, this approach to innovation is still very much firm central and
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although a step-up from operational optimization, its possibilities are still confined to the
boundaries of the existing context. (Adams et al. 2015)
Frugal innovation is a good demonstration of organizational transformation. Frugal
innovation is constructed from limited resources, at a limited cost, but in a way that creates
more value. It is a more clever solution in the sense that it creates more economic and social
value, with significantly less input. (Radjou 2014) It challenges the typical business model
characterized as “more for more” and offers a completely different motto for business in the
21st century – “doing more with less” (Radjou, Prabhu & Ahuja, 2012, 58; Radjou & Prabhu
2014a, 2014b). Frugal innovation has gained popularity particularly in the emerging
economies, catering to the highly untapped bottom of the economic pyramid (BOP) markets,
as it is a good way of meeting the needs of a largely underserved population with relatively
low access to resources (Prahalad 2005). Frugal innovation allows entrance to the formal
economy for people who were previously excluded from it and creating a positive and
sustainable impact on economic empowerment and social development (Kahle, Dubiel, Ernst
& Prabhu 2013). In addition, when following the frugality mindset, innovations consume less
resources as well as promote product life-cycle thinking and circular value chain creation for
a more environmentally sustainable business (Radjou & Prabhu 2014a, 2014b). Frugal
innovation can be thus be considered as the embodiment of transformatory sustainable
business logic and shared value creation – described by Porter and Kramer (2011)
as "generating economic value in a way that also produces value for society by addressing
its challenges".
In order to achieve sustainable impact beyond the organizational focus, companies will need
to start moving further from innovating in terms of mere components to towards changing
systems. As can be observed from figure 7 (Tischner and Charter 2001; Brezet 1997), the
impact of innovation grows as it moves further along from components to systems level and
to a mind-set of “redesigning” instead of “refining” (Tidd et al. 2005, 12). This means a
larger framing of issues and a wider focus encompassing both environmental and social issues
across organizational and macro-levels is needed, and hence, a more systemic perspective on
sustainability-oriented innovation. Adams et al. (2014) call this the systems building
approach.
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Figure 7. Innovation impact on sustainability at different levels in relation to time and effort
(modified from Tischner and Charter 2001 and Brezet 1997)
In the system building approach, innovation focus goes beyond the firm to a network of
interconnected relationships, where innovation effort and value creation are aimed at creating
societal change through systems level sustainability-oriented innovation (Adams et al 2014).
Innovation is achieved through collaboration of “interconnected sets of innovations” and in
interaction with various actors (Mulgan and Leadbeater 2013, 4).
Industrial ecology can be used as a relevant example for the systems building approach.
Ehrenfeld (2000) states that in pursuit of sustainable development, elements of community,
connectedness and cooperation are key in designing economic and industrial systems that can
support such development. Industrial ecology is a perspective that employs a systemic and
cooperative operation logic, where companies do not exist in isolation but through integrated
collaborative structures and interdependent relationships mimic the functioning of an
ecological community (Berry & Rondinelli 1998; Ehrenfeld 2000). Industrial ecology pursues
to gain collective advantages through e.g. closed loop production, but to also bring about
systemic innovations required for environmental sustainability (Tsvetkova 2014).
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3.3. Sustainable market transformations and sustainable entrepreneurship
To continue on the work presented previously regarding system level change, it is important
to note that transferred into the sustainability context, market transformations and transitions
encompass some unique characteristics that need to be taken into consideration when
elaborating how companies can create possible pathways for facilitating such change.
According to Markard et al. (2012) sustainability transitions are “long-term, multidimensional, and fundamental transformation processes through which established sociotechnical systems shift to more sustainable modes of production and consumption”.
Multiple distinctions between historical transitions and sustainability transitions can be made.
Firstly, sustainability transitions are goal-directed transitions that need to be constructed to
some extent through planned action and targets, versus other historical transitions that have
been mostly self-emergent (Smith, Stirling & Berkhout 2005; Geels 2011). Sustainability
transitions involve a large group of different actors (technology, politics, economics, culture
and civil society) that are expected to act in a coordinated way to reach their shared goal
(Markard et al. 2012).
Secondly, sustainability is a normative issue affected strongly by different values and beliefs,
which presents difficulties in steering sustainability issues and making choices between
options – e.g. what sustainability issues are most critical and thus deserving of more resources
in terms of, for instance, innovation effort (Geels 2010). In addition, the issue of what is
sustainable and what is not is to some extent subjective and thus open to changes over the
course of time (Garud, Gehman & Karnoe 2010).
Thirdly, sustainability encompasses major change resistance and is therefore partly reliant on
institutional change and government action as a facilitator for breaking change resistance.
(Geels 2010; Geels 2011) Therefore, involvement of political, regulatory and institutional
actors is often considered essential (Markard et al. 2012). Government action is
fundamentally considered necessary in facilitating sustainability-oriented change within the
economic system due to market failures. Market failures are described by Bator (1958) as “the
failure of more or less idealized system of price-market institutions to sustain ‘desirable’
activities or to stop ‘undesirable activities’. General macroeconomic theory lists five types of
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market failures (Pohjola 2010), out of which externalities and public goods will be discussed
here due to their greater relevance in the sustainability context.
Externalities are the costs (negative) or benefits (positive) “arising from any activity which
does not accrue to the person or organization carrying on the activity” (Black 1997, 169).
Pigou (1932) describes this as the discrepancy between private and social costs of production,
where costs paid by the private firm producing the product/service did not match those carried
out by society. When these discrepancies or externalities are present in the market, incentives
for economic actors become misaligned leading to suboptimal allocation of resources and
ultimately to the dysfunction of markets by social standards (Buchanan & Stubblebine 1962;
Pigou 1932). For instance, pollution is a significant negative externality of production and if
companies would be obliged to internalize the overall costs of pollution to their production
functions it would lead them to seek other alternatives to minimize pollution and thus slow
down climate change (Dean & McMullen 2007). As pointed out by Cohen and Winn (2007),
natural and social capital are undervalued as we don’t completely grasp the real costs accrued
from their excessive exploitation.
Sustainability is a collective agenda that is manifested mainly as intangible issues that are
difficult to grasp (e.g. climate change). Climate change on the other hand originates partly
from the misuse of various public goods, such as forests, air and water. Public goods are
characterized by non-excludability (Cowen 1988) and therefore over- or misuse often
becomes the main problem of public goods (Randall 1993). As sustainability is a public good
problem, Geels (2010) states that it is difficult to mobilize action among private actors as they
do not have direct incentives or means for changing the misuse of sustainability as a public
good, especially as the issue is further troubled by free rider issues and prisoner’s dilemmas.
In order to resolve these market failures and enable the sustainable transformation of markets,
some researchers stress the importance of government interference and policy (e.g. Rotmans,
Kemp & van Asselt 2001; Markard 2011; Geels 2011), whereas some suggest that as
sustainability awareness increases, market failures will diminish on their own (Cohen & Winn
2007) The latter school of thought emphasizes the importance of sustainability
entrepreneurship, which sees opportunities in the forms of radical innovation, new business
models and new markets to alleviate and eradicate sustainability related market failures (e.g.
see Hockerts & Wüstenhagen 2010; Cohen & Winn 2007; Dean & McMullen 2007; Hall,
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Daneke & Lenox 2010) As it is the underlying assumption of this thesis that businesses can
bring about sustainability-oriented system change through market means, it is more valuable
to draw insights from sustainability entrepreneurship, rather than to emphasize the need of
government intervention. This is not to exclude government intervention entirely, however
relying on the government to be the lead orchestrator of a system that fundamentally cannot
be governed, can be argued to be rather controversial. In addition, there is little empirical
evidence with the success of governmental policies targeted for system-level changes (Voß,
Smith & Grin 2009). Thus, sustainable entrepreneurship is further elaborated.
Sustainable entrepreneurship has evolved from the semi-independent research fields of
environmental and social entrepreneurship (Zahra, Gedajlovic, Neubaum & Shulman, 2009),
and has been combined under the sustainability umbrella to embody business with a larger
purpose. Schaltegger, Lüdeke-Freund & Hansen (2016) define sustainable entrepreneurship as
a “sustainability mission driven-process of solving environmental and social problems of
unsustainability by means of the exploration and exploitation of market opportunities created
with innovative business models”. This definition can be complemented with Dean and
McMullen’s (2007) emphasis on the significance of market failures as a motive for
sustainable entrepreneurial action: “ -- exploiting economic opportunities that are present in
market failures which detract from sustainability”.
Hockerts and Wüstenhagen (2010), as well as Schaltegger et al. (2016), both discuss
sustainable market transformation through the interplay of entrepreneurial activity and
incumbent firms. Both studies exemplify similar pathways leading to more sustainable
markets. In the beginning of market transformation sustainable entrepreneurs (i.e. new
entrants or niche players) are actively pursuing sustainability issues but generating limited
impact due to small market shares, whereas market incumbents are less likely to engage in
sustainability. As the market share of niche players grow, they become more influential and
their sustainability reach expands. Incumbents react to this changed status and as a response
begin to incorporate sustainability issues into their businesses as well. In an optimal situation,
niche and incumbent firms integrate their efforts towards sustainability creating deep
sustainable transformation of the market. In summation, “it is their [new entrants and
incumbents] compounded impact that promotes the sustainable transformation of industries”
(Hockerts & Wüstenhagen 2010) through “co-evolutionary sustainable entrepreneurship
pathways” (Schaltegger et al. 2016).
	
  

42	
  

4. BUSINESS ECOSYSTEM
The business ecosystem concept has grown in prevalence during the past couple of decades as
a theoretical concept, in addition to having been broadly adopted across a range of sectors
from information technology, to retail, to industry, and beyond (Moore 2006, 51). The
business ecosystem has become a new force to be reckoned with and as such it is expected to
only continue to grow in significance in the future (Adner 2017). As the business ecosystem
represents the main level of analysis in thesis, it is important to gain a comprehensive
understanding of the concept. In the following chapters, the business ecosystem concept is
elaborated upon by first delving deeper into what the ecosystem concept actually is and what
distinguishes it from other existing concepts, followed by a further discussion of ecosystem
structure, dynamics, roles and strategy.

4.1. What is a business ecosystem
The concept of business ecosystems was originally coined by Moore (1993) in his article
“Predators and Prey: A New Ecology of Competition” by contrasting the biological metaphor
of natural ecosystems with the business landscape. Moore suggests that in the rapidly
changing market environment businesses should no longer be acting under the restrictions of
single industry boundaries and traditional market operation logic driven by aggressive
competition, but instead should be adopting an ecosystem approach from nature. Similarly to
organisms in a biological ecosystem, companies are considered as interconnected actors in
business ecosystems spanning across variety of industries, co-evolving capabilities, engaging
in competition as well as cooperation, and all inhabitants sharing the collective future over
their ecosystem’s success. (Moore 1993; Moore 1996, 25-26).
Although applying an ecosystem metaphor to the business context itself has not been new –
for instance Rothschild (1990, xii-xi) had previously drawn a link between the entire
economy and the natural ecosystem, stating that the global economy is like a living ecosystem
exhibiting similar functional mechanisms and actors to that of its natural counterpart – Moore
was the first to present business ecosystems as a managerial concept in a more strategically
attuned way as an answer to the changing dynamics in the economy.
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It is Moore’s specific and more strategic perspective of an economic community that makes
the business ecosystem concept relevant to managerial discussions today. Moore (1993; 1996,
26) defines the business ecosystem as an interacting entity, “the organism of the business
world”, that comprises of various actors (e.g. companies, suppliers, competitors, customers,
etc.) acting in symbiosis to create value through coevolving development of capabilities and
roles that align with each other in pursuit of a shared common vision. This includes
broadening a firm’s viewpoint and strategic interests from a mere extended company
perspective to an overall ecosystem perspective. Moore described the age of business
ecosystems as the “death of competition” referring to the transference of competition among
companies to the battle of ecosystems. (Moore 1993; 1996) Moore’s definition of the business
ecosystem is illustrated in figure 8.

Figure 8. Illustration of a business ecosystem (Moore 1996, 27)
Other definitions of the ecosystem include the following. Adner (2017) emphasizes the
importance of a focal value proposition in his definition of an ecosystem “by the alignment
structure of the multilateral set of partners that need to interact in order for a focal value
proposition to materialize”. Ecosystem actors thus share a focal value proposition, a strategic
direction or a central purpose around which the ecosystem is developed and which attracts
actors to the ecosystem. Aarikka-Stenroos and Ritala (2017) describe the ecosystem as a “coevolutionary business system of actors, technologies and institutions”, highlighting the role of
different sets of actors embedded in an interdependent system structure. Iansiti and Levien
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(2004) suggest ecosystems are “characterized by a large number of loosely interconnected
participants who depend on each other for their mutual effectiveness and survival”
referencing to the array of actors that are collectively responsible for the development,
success and demise of their ecosystem.
In summation of these definitions business ecosystems can be seen as entities that comprise
out of various interdependent sets of actors centred around a shared purpose, that through
coevolution and alignment of capabilities and resources create value for the system, and thus
collectively determine its future.
As the “business ecosystem” concept has become increasingly popular, there is some
confusion around what is actually meant by the term. As stated by Aarikka-Stenroos and
Ritala (2017), the concept is being loosely applied to describe everything from business
networks to the interconnectedness of the current business environment. Weber and Hine
(2015) also conclude that lack of unified terminology and coherent understanding of the
concept is limiting research and practical applications, calling out for a more synthetized
approach to business ecosystems. Therefore, a conceptual clarification of what actually
constitutes a business ecosystem is needed. The ecosystem concept is further specified in
relation to neighbouring concepts in the following chapter.

4.1.1. Business ecosystem in relation to other similar concepts
In this subchapter a clarification of the business ecosystem concept is made in relation to
similar concepts (strategic alliances, networks and clusters) and to other types of ecosystems.
Although all the discussed concepts contain elements of interconnected relationships in interorganizational collaboration, they can be distinguished from the business ecosystem concept
with regard to the nature, structure, scope or purpose of these relationships.
Strategic alliance can be described as the collaborative relationship typically between two
firms involving the complementary exchange, sharing or development of resources and
capabilities (Gulati 1998). Although strategic alliances share the same basic purpose with
business ecosystems of complementary and strategic collaboration, in ecosystems the shared
purpose of actors is not as explicitly present as in alliances, but more loosely coupled to guide
the interrelations of a myriad of actors, as opposed to reciprocal relationship of alliances.
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Networks can be seen as a multi-actor collaborative extension of alliances with “a group of
three or more organizations connected in ways that facilitate achievement of a common goal”
(Provan, Fish, Sydow 2007). Möller and Halinen (2017) discuss ecosystems as an extension
of business networks and emphasize their largely embedded nature. Albeit it is evident that
the two concepts partly overlap, there are also distinctive differences between the concepts
that require the separation of the concepts in managerial and academic discussion. The
differences are introduced as follows.
Networks are a semi-stable structure of interconnected relationships, whereas ecosystems are
constantly self-organizing and coevolving structures (Lehto Hermes, Ahokangas &
Myllykoski 2013). Business ecosystems also comprise of a wider set of actors, which are
typically considered outside the realm of typical business networks: including not only
directly and indirectly connected actors, but also actors, technologies, and institutions more
implicitly linked under the ecosystem’s shared purpose (Aarikka-Stenroos & Ritala 2017).
Adner (2017) notes that a “network is defined according to actor ties, rather than according to
a value proposition per se”, which is why it differs from the ecosystem concept, only to be
understood as a non-decomposable entity, rather than just the sum of its parts constructed by a
number of connections (Peltoniemi & Vuori 2008).
Clusters are typically geographically bound and (sub)industry specific interrelated network of
actors (Lehto et al. 2013), whereas ecosystems connect actors across variety of industries and
are thus not restricted by industry lines (Iansiti & Levien 2004, 42; Moore 1993). Ecosystem
boundaries are extremely challenging to define both theoretically and in practice (Lehto et al.
2013). Ecosystem boundaries are ever flexible with new actors joining the ecosystem and
existing ones changing form, as relationships between actors within the system and in
connection to the environment change. Furthermore, as ecosystem connections can be less
formal and include a broader range of actors than in business networks (Aarikka-Stenroos &
Ritala 2017), it can sometimes be difficult to define what/who constitutes as a member of the
ecosystem and thus drawing the relevant boundaries for such a system. Dominantly in
literature ecosystem boundaries have been mapped according to focal firms, however, Adner
(2017) proposes an alternative perspective, where boundaries of an ecosystem are
fundamentally based on the focal value proposition. By drawing the boundaries according to a
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focal value proposition, actors can be simultaneously linked to different ecosystems (Adner
2017; Hausman, Johnston & Oyedele 2005).
Often presented examples of ecosystems in business literature are innovation ecosystems and
start-up ecosystems. These concepts, although exhibit a similar structure with the business
ecosystem concept, differ fundamentally from the business ecosystem concept with regard to
overall purpose. Innovation ecosystems are focused around the purpose of new innovation
creation through the ecosystem (Dattée et al. 2017; Ritala et al. 2013) and start-up ecosystems
are focused on the creation and growth of new business (Acs, Stam, Audretsch & O’Connor
2017), as opposed to the objectives of a business ecosystem in creation and capture of
economic value within the system. Examples of these include the Silicon Valley start-up
ecosystem, and the Oulu ecosystem for health innovation.
Within the business ecosystem literature itself, platform ecosystems are much highlighted
(e.g. see Iansiti & Levien 2004; Gawer & Cusumano 2002; Eloranta & Turunen 2016), to the
point that business ecosystems have become almost synonymous in certain contexts with the
platform perspective. In digital platform based business ecosystems, platforms act as
governing interfaces for actor interaction (Adner 2017), such as in the well-known example of
Apple’s platform centred digital ecosystem. However, it is important to note that although
platform based structures are one way of organizing an ecosystem, interdependence in
ecosystems is much more structurally inherent and not all business ecosystems are platform
based (Adner 2017).
The embedded nature, scope and differences of the concepts presented here in relation to the
business ecosystem concept are summarized in figure 9.
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Figure 9. Business ecosystem in relation to other similar concepts (inspired by Möller &
Halinen “Nested domain extensions for network management”, 2017)

4.2. Ecosystem structure and dynamics
The previous chapter the general notion surrounding business ecosystems was presented. This
chapter will further elaborate on the ecosystem concept and examine the inner functioning of
the ecosystem by discussing the formation and evolution of ecosystems, roles and inner
dynamics, as well as the question of management in ecosystems.

4.2.1. Formation and evolution of an ecosystem
Business ecosystems arrange around a common agenda or a shared vision. Moore (2006, 56)
refers to a common agenda that attracts actors to formatting an ecosystem as a “space of
opportunity” by, and especially “hot spaces” are regarded as something that attracts a large
crowd of participants to developing systemic solution to a set of interrelated problems. In the
context of this thesis, sustainability related problems can be seen as such “hot spaces” that
attract crowds to building business ecosystems to solve problems related to energy, mobility,
etc.
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Business ecosystems embody characteristics of complex adaptive systems through which they
evolve, as demonstated by Peltoniemi and Vuori (2008) and Peltoniemi (2006). These
characteristics include 1) self-organization, 2) coevolution, 3) emergence and 4) adaptation,
which have been presented earlier in chapter 1.1. and will be only briefly discussed here in the
applied context of business ecosystems alongside with ecosystem formation.
Ecosystem formation can come about through two distinctive approaches – by further
developing an ecosystem structure already existing in some shape or form, or by creating a
completely new ecosystem. Adner (2017) discusses this through the ecosystem-as-structure
and ecosystem-as-affiliation perspectives that begin with “opposite directions of strategic
construction”: ecosystem-as-affiliation starts with a given structure of interconnected actors
around which a joint value proposition is developed, emphasizing the interdependence of
actors and their relations; whereas ecosystem-as-structure begins with a value proposition
around which a structure of needed actors is created, emphasizing more the interdependence
of value creation.
Moore (1993) depicts the formation of an ecosystem through four generic stages: 1) birth, 2)
expansion, 3) leadership and 4) self-renewal. In the first stage, the ecosystem envisions its
underlying purpose and value proposition. Ecosystem value proposition is based on the
innovative integrating of capabilities and resources in a way, that no company could create in
isolation. This encompasses delineating a system that includes the necessary components to
generate value for the customer and for making the envisioned value proposition into a
reality. The concept of “value chaining” is emphasized as the active creation of mixed value
chains to create ecosystem value. (Moore 1996, 69-72) However, it is important to note that
business ecosystems have emergent properties, meaning that the systemic outcome cannot be
predicted, designed or reduced simply to its parts, as it rises from the diffused interplay of the
system and its actors only existing as a whole (Peltoniemi 2006; Peltoniemi & Vuori 2008).
Therefore, although defining the underlying value proposition for the ecosystem is necessary
to guide its development, the meticulous planning of an ecosystems emergent outcome is not
possible.
The formation of an ecosystem depicted by Moore (1993) adheres to Adner’s (2017)
ecosystem-as-structure perspective, where the value proposition spearheads the ecosystem’s
development. This perspective will be further adopted in this thesis, as it is the underlying
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value proposition of generating social and/or ecological value in addition to economic gain
that is thought to drive the ecosystem’s formation and development in the context of this
research. Also, as a general note, Adner’s suggested opposing direction for ecosystem
formation, ecosystem-as-affiliation, could be argued to be a better fit for innovation
ecosystems, where often the purpose is to connect different kinds of capabilities to bring forth
innovation, as opposed to business ecosystems, which aim for commercial success and thus
the value proposition is generally at the root of all ecosystem activities.
In the second stage, the ecosystem develops its central abilities through establishing and
attracting synergetic relationships with partners needed to actualize the defined value
proposition. After a “critical mass” of the most critical ecosystem actors has been achieved
the ecosystem starts to rapidly enlarge in terms of partners, customers and other stakeholders
increasing the scope of the system and its market share. (Moore 1996, 72-75) Business
ecosystems formulate structures, activities and order – i.e. self-organize – in collective
autonomy through their inner system mechanics, based on the complex interaction of multiple
actors without the internal or external control of a single authority (Peltoniemi 2006;
Peltoniemi & Vuori 2008). Although business ecosystems clearly exhibit self-organizing
capabilities and are able format around a common agenda progressing slowly from a random
collection of participants into a functional community, however, often there is a lead firm that
starts to purposefully pursue the construction of an ecosystem of partners facilitating
ecosystem formation, as exemplified frequently in literature (e.g. see Moore 1993,
Williamson & Meyer 2012, Iansiti & Levien 2004) The role of the lead firm will be further
discussed in the next sub-chapter.
In the third stage, the ecosystem can be considered to have developed a fairly stable inner
structure with actors occupying specific activities and positions within the ecosystem in
creation of joint value from which they all profit. Some actors are more deeply entrenched
into the central functionality of the ecosystem and thus are not easily replaced, while others
are more susceptible to substitution or to becoming defunct during the evolutionary course of
the system. This translates into differences in power and clashes may appear for instance with
regard to positions of power, relative value capture or the favored developmental direction of
the whole ecosystem. Therefore, ecosystem management and fortifying the shared vision of
the community becomes increasingly important in order to maintain and further enable the
ecosystem’s collaborative success (Moore 1996, 75-78), as business ecosystems develop
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through the coevolution of their actors. The interdependence of actors leads to reciprocal
behavior of ecosystem actors constantly responding to and evolving in accordance to the
actions, strategic decisions and development of others to fundamentally contribute to the
fitness and shared evolution of the overall business ecosystem (Peltoniemi 2006; Peltoniemi
& Vuori 2008). In addition, Aarikka-Stenroos and Ritala (2017) emphasize the expansion of
the coevolutionary logic to encompassing a wider and longitudinal focus on evolution, which
occurs not just among direct ecosystem actors, but in relation to a wider set of indirect actors
as well, such as technologies and institutions through joint contexts.
Finally, self-renewal becomes a virtuous cycle, as the ecosystem needs to constantly discover
new ways to deliver value through the established system and develop capabilities to be able
to match changing customer needs and to keep up on changes in the external environment to
stay competitive (Moore 1996, 80-81). Business ecosystem adapts as a whole to changes in
the external environment through the before described processes of self-organization,
emergence and coevolution (Peltoniemi 2006; Peltoniemi & Vuori 2008). As with any other
business, the inability to constantly self-renew leads to death for the ecosystem (Moore 1996,
80-81). An illustration of the influencing factors behind business ecosystem development are
summarized in figure 10.

Figure 10. Illustration of self-organization, coevolution, emergence and adaptation in
business ecosystems (modified from Peltoniemi 2006)
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4.2.2. Roles, inner dynamics and management of an ecosystem
In this subchapter, the inner dynamics of business ecosystems will be elaborated on through
the introduction of different ecosystem roles inhabited by partners. By understanding the
different roles partners play in an ecosystem, partner networks can be orchestrated and the
development of the ecosystem facilitated towards its desired aim. This raises also the question
of ecosystem manageability, which will be discussed alongside these aforementioned
concepts.
Business ecosystems can be seen to include distinctive roles, which influence the ecosystem’s
inner dynamics. The roles of a lead actor (referred to also as the keystone or the orchestrator)
and niche actors are primarily emphasized in business ecosystem literature (e.g. Moore 1993,
2006; Iansiti & Levien 2004, 2007; Williamson & de Meyer 2012; Adner 2017).
Niches are the source of diversity for an ecosystem – most of the partners in an ecosystem act
in the role of niche partners where their position in the network is based on differentiation and
focus on leveraging value in the ecosystem with their unique capabilities (Iansiti & Levien
2004). Williams and De Meyer (2012) describe niches as comprising of individual niche
partners with similar capabilities that are grouped together to drive innovation and efficiency
in ecosystems. Moore (2006) attributes the main purpose of niches to that they “enable
distributed parallel innovation that can be integrated into a whole”. Each niche contributes a
specific value offering to the overall value creation delivered by the ecosystem to the end
customer, which is why alignment of all niche groups to complement each other is important
(Williamson & De Meyer 2012).
The role of the lead actor and its importance is largely popularized in business ecosystem
literature. Although the ecosystem concept would in theory allow for a leaderless existence,
Adner (2017) argues that in practice some form of leadership is likely to appear even in the
most self-governing collective settings. Indeed, ecosystems often demonstrate key companies
that exhibit more influential roles than others, as demonstrated by the examples of Apple,
Microsoft, Amazon, and others. It is important to note that leadership in an ecosystem setting,
however, is not necessarily the role of a single actor and can manifest also as a shared
leadership of multiple actors (Adner 2017).
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Instead of referring to the role of an actual leader, the so-called lead firms can be often seen to
play more the role of an ecosystem orchestrator. Ecosystem orchestration is defined by
Davidson, Harner and Marshall (2015) as the “formal or informal coordination of interactions
or collaborations among participants within the system” through means of informal (e.g.
cultural norms) or formal (e.g. rules) influence. Formal influence can be channelled through
the presence of an orchestrator actor that to a degree manages the ecosystem’s interactions
and enforces processes (Davidson et al 2015). The lead actor, instead of being the most
resource opulent or biggest firm, is characterized as the firm which manages to use “smart
power” to actively shape the business ecosystem around it (Yoffie & Kwak 2006; Adner
2006; Williamson & De Meyer 2012) to facilitate the overall development and well-being of
the system while simultaneously creating and capturing value for itself (Iansiti & Levien
2004).
The role of the lead actor as an orchestrator is thus also closely related to the question of
ecosystem manageability. It has already been established that ecosystems cannot be fully
managed due to their increasing complexity. However, it can be argued that lead actors can
loosely orchestrate, i.e. manage the interactions of partners in their ecosystem networks. This
requires an approach taken by the lead actor suited to the complex nature of ecosystems that
enables a flexible, organic and indirect way of managing partnerships within the network
(Williamson & De Meyer 2012). As shown by Aarikka-Stenroos and Ritala (2017), the
discussion on ecosystem management emphasizes on one side informal management through
the integration of cultural, societal, business and technological knowledge, and on the other
side a more strategic network management approach adhering to the importance of the lead
actor’s role in managing the ecosystem through various means.
In accordance with the latter management approach to ecosystems, e.g. Williamson and De
Mayer (2012) and with Adner (2017) refer to the following means for lead actors to insert
influence through and by which to orchestrate an ecosystem’s network of partners. Firstly, the
creation and promotion of the shared common vision: when everyone in the ecosystem is
working according to a commonly agreed upon vision, partners are able to make
complementary investments, create more coherent offerings and function in an all-round
integrated manner (Williamson & De Meyer 2012; Adner 2017). Secondly, the structuring of
value alignment and different roles for partners in the ecosystem. As ecosystems are formed
around the principles of interdependency and collective value creation, the ecosystem’s
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success largely depends on its ability to identify and align value creation needed for the end
customer, and to subsequently install incentives for attracting the right kind of partners who
can deliver such value to the ecosystem. (Adner 2017; Williamson & De Meyer 2012) It is
also needed for the lead actor to structure different roles for partners in the ecosystem.
Partners’ roles should be differentiated in the ecosystem to complement each other’s
capabilities and to increase cohesion and manageability of an otherwise complex and
extensive network of partners. (Williamson & De Meyer 2012) Thirdly, in order to support
the effective functioning of the system and to be able to successfully orchestrate a
complicated network of partners, it is instrumental that the lead firm sets up a suitable
framework that allows flexibility and independent re-configuration, as well as common
protocols and processes that systematize the interaction between partners (Williamson & De
Meyer 2012).
The role of a lead actor as an orchestrator is demanding and comes with severe risks, such as
having to tie vast initial resource investments to the ecosystem for a long-period of time and
having to deal with large amounts of uncertainty of whether the ecosystem will ultimately
succeed or not (Adner 2006). However, when taking the role of the lead actor the advantages
gained compared to others in the ecosystem can also be greater since the lead actor can guide
the ecosystem’s development to fit more closely to its own needs and strengths (Adner 2006;
Williamson & Meyer 2012).
In addition to the roles of the lead actor and niche partners, it is also important to understand
the full spectrum of ecosystem partners and the different roles they may play in order to
improve the functioning and overall health of the ecosystem. For instance, Aarikka-Stenroos
and Ritala (2017) stress the importance of considering other more indirectly linked roles of
actors and elements, such as those played by institutions, technologies and users.
Users have an empowered and active role in ecosystems. Instead of being positioned in a
mere receiving role of the value chain, users in ecosystems are increasingly characterized as
co-creators of the value ecology that actively engage in value creation (Hearn & Pace 2006),
through e.g. open innovation platforms, sharing economy models and means of peer
production. In addition, due to the modular structure of ecosystems, users are often
empowered by the possibility of selecting from different modular options and thus positioned
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in an active role of creating the kind of value offering construed as most optimal for them
(Moore 2006).
Network dynamics also change the role of competitors and competing firms are increasingly
engaging in coopetitive relationships characterized by collaboration and competition at the
same time (Bengtsson & Kock 2000; Brandenburger & Nalebuff, 1996). According to Hearn
and Pace (2006) a fundamental change in thinking towards intricate coopetitive relationships,
instead of thinking merely in terms of competitors and collaborators, is essential in
understanding value creation in business ecosystems. Ritala, Golnam and Wegmann (2014)
show that coopetition can result in win-win situations where companies manage to
successfully grow the size of their market through bundling of resources so that in the end
there is more to gain for everyone, or manage to increase the attractiveness of their market for
the end customer by expanding the overall offering. Ritala (2012) emphasizes the beneficial
nature of coopetition especially in contexts that exhibit high market uncertainties (e.g. radical
innovation and creation of new markets) for possibilities of cost and risk sharing, and markets
with high network externalities for increasing the value of individual offerings with positive
network effects and compatibility.

4.3. Ecosystem strategies
Strategy creation in business ecosystems needs to be understood through a holistic view
encompassing the entire business ecosystem, and not merely in the terms of a company’s own
strategy – i.e. “strategy of the value ecology” (Hearn and Pace 2006). Subsequently, strategic
construction is based on the notion of how to create ecosystem value and build competitive
advantage against rival ecosystems (Moore 1993, Adner 2017).
According to Adner (2017) “the heart of ecosystem strategy is the search for alignment” –
alignment of actor roles, technologies, innovations, capabilities and resources to create
collective competitive advantage. Further, Adner (2006) emphasizes that strategy building
should be a re-iterative process and take into consideration the interconnected nature of
ecosystems, e.g. by including complements required to enable the ecosystem’s collective
solution to move closer to the end customer (interdependence risks, i.e. “what other
solutions/innovation must realize before yours can”) and intermediaries that would need to
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adopt the ecosystem solution before it reaches the end customer (integration risks, i.e. “who
has to adopt the solution before the customer can”).
Whereas ecosystem strategy is about creating value as a whole and ensuring the ecosystem’s
survival and success against rivalry, operating strategies within the business ecosystem are
about how individual actors position themselves within the ecosystem for the creation and
capture of value (Iansiti & Levien 2004, 64). Managerial research within the ecosystem
literature has attempted to define strategies for companies according to which they would be
best to navigate within an ecosystem, however, it is perhaps due to the inherent complexity of
these systems and the fact that each business ecosystem is a unique entity that the
conversation has remained at a rather generic level. Most options outline the strategic actions
for the lead firm, as exemplified by Moore (1993) and Adner (2017), referring to a rather
simplistic division of strategic options to leader and follower strategies. Iansiti and Levien
(2004) take this a step further with keystone, dominator, hub landlord and niche strategies.
Some of the more resent options include a wider set of variables beyond the mere position of
an actor in the ecosystem, such as David, Harmer and Marshall’s (2015) four ecosystem
strategies suitable to different archetypes of ecosystems: jumping with sharks, roaring with
lions, flying with hornets, and dancing with wolves.
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5. METHODOLOGY AND DATA COLLECTION
In this chapter, the specificities regarding the empirical research conducted for this study will
be discussed by elaborating on the chosen research method; means for data selection,
collection and analysis; as well as measures taken to ensure the reliability and validity of this
study. Lastly, case descriptions about the individual cases chosen for this study are provided.

5.1.Research methodology
The research will be conducted by using a qualitative research method. Qualitative research is
suited to depicting complex real life scenarios and it enables an overall holistic examination
of the research subject (Hirsjärvi, Remes & Sajavaara 2009, 161). Qualitative research
examines issues from the perspective of the study participants to interpret their experience of
the research subject, and as such allows for context to be factored into the research (Hennik,
Hutter & Baile, 2011, 9). Therefore, the use of a qualitative research method in this study is
justified, as it supports the gaining of descriptive insights from study participants, enables an
in-depth exploration into the intricate issue of this research subject, and allows for the
examination of context influence, in order to formulate an interpretation of how business
ecosystems facilitate sustainability-oriented system change.

5.2. Data selection, collection and analysis
The research can be divided into two different parts: theoretical and empirical research. The
theoretical research (presented before) is based on relevant academic and managerial
literature covering theories of system change, innovation, sustainability and business
ecosystems. The theoretical research will act as a baseline to which the upcoming empirical
research will be reflected on to draw new insights.
The empirical research is conducted as a multiple case study. A case study approach is well
suited to the study of complex and unexplored phenomena (Eriksson & Koistinen 2005, 3)
and thus fitting for the purposes of this research. Multiple case study is chosen instead of a
single case study in order to gain multiple sources and thus to collect a more encompassing
database for the study. Also, as the subject of this study is to examine sustainability-oriented
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system change, a wide phenomenon on a societal level encompassing different sectors, a
multiple case study approach is a necessity for the proper exploration into this subject.
Sampling strategy was created to ensure the generation of a suitable sample collection.
Sampling strategy was based on the following principles. Firstly, in order to gain diverse
perspectives on the subject it was identified that the data needed to be collected from different
areas of business and society. Due to the sustainability factor, precedence was given to
economic sectors in which a change towards a more sustainable system would have the
greatest impact. Table 1, presenting greenhouse gas emissions by economic sectors, was used
as a guideline. Based on table 1, five sectors were chosen for the research: transportation,
forestry, food, energy and building. In these five sectors change is already visible to some
extent and undoubtedly face even more radical changes in the future, due to pressures for
increased sustainability. These sectors can thus be argued to be highly relevant for the study
of sustainable transitions and suitable for this research. Secondly, the following criteria were
employed for the selection of case companies from these sectors: 1) commercialization of a
system solution and 2) sustainable element of social or ecological value incorporated to the
system solution. In total five companies, one from each sector, were selected that met the
aforementioned criteria. Case descriptions of these companies will be presented in chapter
5.4.

Table 1. Total greenhouse gas emissions gigatonne of CO2-equivalent per year from
economic sectors in 2010 (modified from IPCC 2014)
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Empirical data was collected from two primary sources. Primary data specific to the research
subject was gathered from interviews with case company representatives. Secondary data with
a more general focus was gathered from publicly available sources, such as company
websites, reports, press releases, conference presentations, and expert blogs to increase the
understanding of each case.
The interviews were conducted as semi-structured interviews in order to gain insights on
specific issues essential for the research, yet allowing also for the interviewees to bring up
issues that they found relevant from their point of view. The interview framework can be
found in appendix 1. The interview framework was drafted based on the key issues and
concepts identified from reviewing literature of business ecosystems, sustainability, system
innovations and system change.
The interviewees were all executive level representatives of the case companies, specializing
in the fields of innovation, technology, business management or sustainability, and thus fully
adept to answering questions presented about strategy, sustainability and ecosystem
management, as well as long-term visions for system change. The duration of the interviews
was approximately 40-50 minutes and they were conducted during the spring of 2018 on the
phone or face-to-face. From a total of five interviews four were conducted in Finnish and one
in English. The interview language was assigned according to the preferences of each
individual interviewee. Interviews were later transcribed word for word in the interview
language. To harmonize the analysis of the results, transcripts were translated into English
and compiled to a single document, which is used as the primary data for the empirical
analysis. Details concerning the interviewee data are collected to table 2.
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Interviewee

Industry

Organization

Position in the

type

company

Interview method

Interviewee 1

Transportation

Start-up

Chief Executive Officer

Phone interview

Interviewee 2

Building and

Large

Technology Director

Face-to-face

real estate

enterprise

Forestry

Large

Research Director

Phone interview

Large

Chief Technology

Face-to-face

enterprise

Officer

Start-up

Chief Executive Officer

Interviewee 3

enterprise
Interviewee 4

Interviewee 5

Energy

Food

Face-to-face

Table 2. Interviewee data
Case analyses were first conducted as separate entities. Then cross-case analysis was used to
identify similarities, important factors, and patterns among cases, as well as to examine the
relationships between cases. After, the data was combined to interpret the collective case data
as a coherent entity and to formulate an overall interpretation of the results.
A combined method of deductive and inductive reasoning is used for the analysis of the data.
Deductive reasoning was first used to examine whether existing relevant theoretical
assumptions corresponded with the empirical data. This served as a foundation for further
analysis. Secondly, as there does not exist an integrated theory on subject of this research,
inductive reasoning was used to draw out new insights that would enable the portrayal of an
integrated theoretical approach. When the subject of analysis is complex, uncertain and
difficult to define, inductive reasoning provides the means to grasp the phenomena through
the identification of patterns, by generating working hypotheses and by constructing
simplified models to work with (Arthur 1994). As both the context and the subject of this
research are highly complex, inductive reasoning is seen as the most applicable method of
analysis. In inductive reasoning the data is meticulously examined and analysed, moving
carefully from observations towards more general assumptions about the subject (Eskola &
Suoranta 1998, 83). Subsequently, the objective of this research is to provide new insights,
general assumptions, and to portray an integrated theoretical approach on how business
ecosystems can facilitate sustainability-oriented system change – not to offer widely
applicable results in the form of all encompassing theory.
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5.3. Reliability and validity
The issues of reliability and validity are often discussed in order to assess the objectivity and
quality of the research. According to Golafshani (2003), using concepts of reliability and
validity in the context of qualitative studies can however be misleading, as common
measurements for reliability and validity are better suited to quantitative research. To evaluate
the trustworthiness, rigor and quality (i.e. reliability and validity) in qualitative studies
Golafshani (2003) suggests bias elimination and triangulations as suitable measures, which
will be taken into consideration here.
Reliability essentially refers to the consistency of the results and to the replicability of the
research over time when conducted with similar methodology, i.e. if replicated will the
research produce the same results (Yin, 2009). The methodology used in this research has
been described in detail and thus it is possible to repeat this research for further reliability
testing. However, as the units of analysis in this study are in constant movement, temporal
limitations do exist that could possibly lead to some variation in the results. Therefore,
temporality has been taken into consideration in the research design and mitigated by
including cases from different ecosystem developmental stages ensuring the wide
representation of the phenomena also in replication over time as development occurs.
Validity refers to the extent to which the research is based on good evidence and is able to
actually measure or analyze what it is supposed to, i.e. how suitable is the methodology (Yin,
2009). The validity of this research is arguably good, however, confined by available
resources, such as time and obtainable data. Data collection and methods of analysis were
designed to match the requirements of this research subject. Triangulation was used to
increase validity in the form of data and theory triangulation. In order to gain a deep
understanding of the different perspectives to explore the phenomenon, and to increase the
competence of analysis, multiple theoretical perspectives based on relevant academic and
managerial literature were used in the empirical analysis. Empirical data was gathered by
cross-referencing primary (interviews) and secondary (documents) data, thus alleviating the
possibility of informant bias.
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5.4. Case descriptions
In the following sub-chapters, an overview of the case descriptions is made. Case descriptions
are based on data from interviews and additional data retrieved from case company websites.
All case companies operate in different economic sectors: transportation, building and real
estate, forestry, food and energy. In addition, case companies can be seen to differ in terms of
offerings (product vs. service), markets (B2B vs. B2C) and company size and status (start-up
vs. established), increasing the diversity of the sample collection. All case companies are
based in Finland but operate also in international markets. A general description of the
systemic solution is given, in addition to the underlying value proposition and the perceived
sustainability impact, in order to provide a sufficient understanding of each case. Through the
engagement of a business ecosystem, all case companies pursue to facilitate some sort of a
sustainability-oriented system change through their systemic solutions.

5.4.1. A change towards mobility as a service
Focal company 1 operates in the transport industry and provides a mobility as a service
offering. The service was launched in 2016, providing a mobility service with a monthly fee
through a mobile platform, which combines public transportation, car and bike sharing, and
taxi services as an alternative for private car ownership. Focal company 1 aims to provide
consumers the same freedom of mobility as car ownership provides, but with an easier, more
efficient and more sustainable solution. As an alternative comprehensive mobility solution
that is based on a sharing economy model, the service would increase the utilization rate of
shared transport services and subsequently cut down CO2 emissions, which result from
private care ownership. By engaging cities, transport providers and service providers focal
company 1 sets out to create a change in the transportation industry towards a service solution
– “As the world’s ever mobility as a service operator, we’re set to make the biggest change in
transport since affordable cars came to the market.”

5.4.2. A change towards smart cities and building
Focal company 2 is an established operator in the building and real-estate sector providing
services and expert consulting for digitalization and increasing functionality and well-being of
people in built environments. Focal company 2 aims to facilitate the creation of smart cities
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and building through their integrated system solutions for indoor and outdoor planning, which
create new value for efficiency by increased multifunctionality and by optimizing the entire
capacity of buildings. These solutions link essentially to the sharing of buildings and spaces
and “doing more with the same resources”.
Focal company 2 operates in the customer interface for the creation of comprehensive
solutions by opening the silos of individual IoT (internet of things) platforms and bringing the
actors and their data together from which new service package offerings are created that are
optimized to match the needs of the users in built environments. For instance, by providing
shared access to underutilized multifunctional spaces (e.g. office buildings, libraries,
shopping centres) systems integration of various players (e.g. booking calendar, payment
systems, smart locks, databases, access control, information services, etc.) are needed in order
to enable the functionality of such concept. Integrated solutions provide users with better
experiences and for customers in the real estate sector maximal return of assets. These
solutions for smart building optimize the use of existing buildings and reduce energy
consumption. Smart building is an essential part of smart city creation, which ultimately
requires the cooperation and shared assets of multiple actors, such as city planning,
transportation and various service providers, to facilitate interaction of users and to effectively
improve the systemic performance of cities.

5.4.3. A change towards bioeconomy
This case description exceptionally combines two case companies, focal company 3 and focal
company 4, since the two companies were perceived to pursue a similar change with different
solutions. Therefore, they are discussed here within the same context, however, treated as
separate cases. Focal company 3 operates in the forest industry with core business areas in
the provision of wood supply, forest services and manufacturing biobased materials and
products – catering mostly to B2B markets. Focal company 4 operates in the energy industry
and provides clean energy products and solutions for B2B and B2C markets. Both companies
occupy leading market positions in their respective fields. The common nominator between
these two companies is that they both aim to replace fossil materials and energy with
renewables through resource-efficient utilization of biomasses, contributing to the transition
towards a circular bioeconomy. However, focal companies are approaching this issue from
different angles and with different systemic solutions.
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Operational since 2017, focal company 3 has developed what is described as a “nextgeneration bioproduct mill concept”. The concept is based on industrial symbiosis and
integrated manufacturing of bioproducts from wood, such as pulp, and resource-efficient
utilization of industrial process side streams, from which bioenergy and new bioproducts that
have a higher added value than before are converted by a growing network of companies. The
bioproduct mill concept focuses on centralized production in large production plants and
industrial symbiosis for maximization of resource efficiency. With 100% material utilization
rate and 240% green energy self-sufficiency the bioproduct mill represents the highest levels
of environmental efficiency in the world.
In the energy sector, biomass has been previously used mainly for energy production.
However, focal company 4 is shifting its focus for more efficient use of biomass and
primarily applying biomasses for the production of bioproducts – only the remaining material
that cannot be used for anything else is converted into bioenergy. With a new concept focal
company 4 pursues to utilize as many raw material sources as possible (e.g. straws, grasses
and wood) to produce high-quality bioproducts, e.g. textile fibres, bioplastics and biofuels.
The concept is based on decentralized production in smaller local plants, which enables more
efficient collection and utilization of raw material in local contexts. This solution redirects the
use of biomasses to where it makes most sense. The potential for this solution is seen to be
especially high in the developing country context. For instance, by redirecting the yearly
amount of 50 million tonnes of unutilized agrobiomass in the region of Delhi in India, that is
currently being burned in fields and resulting into CO2 emissions, into local plants for
processing into textile fibres would result into the elimination of considerable amounts of
CO2 emissions in the area, as well as would contribute to the lowering of purposeful
production of cotton in the world by half and hence eliminate the use of natural resources also
in that particular agricultural process.

5.4.4. A change towards zero food waste communities
Focal company 5 operates in the food and restaurant industry with their food waste rescue
service. Launched in 2016, the service provides a mobile platform connecting consumers with
local restaurants, cafes and other food providers to offer surplus meals that would otherwise
go to waste for a discount price. The aim of focal company 5 is to create zero food waste
communities by offering consumers quality food at an affordable price and food providers
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revenues and a way for new consumers to discover their offerings, with an underlying value
of sustainability. With the creation of a new market for surplus food, focal company 5 is
disrupting the established food chain and contributing to circular economy. The unsustainable
nature of food consumption is a challenge, as currently more of the planet’s natural resources
are being used on a yearly base than is possible to reproduce. For instance, 10% of all
restaurant food goes to waste, which amounts to wasted natural resources and CO2 emissions.
The focal company reports that as of today, 550 000 portions of food have been consumed,
which corresponds the amount of CO2 emissions equivalent to driving 250 times around to
world with a car.
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6. EMPIRICAL FINDINGS AND ANALYSIS
This chapter presents the findings from the multiple case study conducted for this thesis.
Empirical results, along with analysis, are discussed next. Empirical findings and analysis will
proceed from a wider perspective of “why” a business ecosystem approach is applied to
pursue sustainability-oriented system change, to a more narrow perspective of “how” business
ecosystems implement systems building through the examination of focal companies’ roles
and activities.

6.1. Implementing a business ecosystem approach for sustainability-oriented
system change
All the cases were observed to be implementing an ecosystem approach for the creation of
system solutions with an underlying notion of sustainability. As all the cases represent
different sectors and are observed to be pursuing change through the same approach, it can be
deducted that the business ecosystem has been established as a somewhat preferred mean for
creating change. The underlying reasons to why the business ecosystem approach is
implemented, and what kind of impact, and subsequently change, is pursued through this
approach will be elaborated on in the next sub-chapters based on the empirical evidence.

6.1.1. Incentives for creating sustainability-oriented system solutions
As has been established in the previous theoretical discussions, building system solutions in
the sustainability context is insufficient. It is therefore important to shed some light on some
of the underlying incentives as to why companies engage in such activity, i.e. what are the
incentives for creating sustainability-oriented system solutions? Based on the empirical
evidence, all cases conveyed clear incentives for creating sustainability-oriented system
solutions. Incentives for sustainable system creation entail the following with varying weights
of importance in relation to each case.
There exists clear market potential for new systemic solutions in certain sectors. Advances in
technology and digitalization have renewed various industries, however the industries
discussed here largely persist unchallenged. Existing systems in these industries have become
suboptimal and exhibit large potential for disruptive new system builders. Although this was
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found to apply to all cases, it was most clearly observed as a driver in case 1 where the
transportation industry is currently undergoing major changes and experimenting with new
solutions, as well as in case 2 where digitalization is opening up the building and real estate
industry.
Systems building is also seen as an enabler for new market creation, or as an entryway to
newly emerging markets. Case 5 established a completely new market through systems
building for the commercial utilization of surplus food. In cases 3 and 4, changes in market
demand and competitiveness in core business areas prompted systems building in the newly
emerging market of bioproducts.
Contributing to sustainable development and the mitigation of climate change was also a
strong incentive in all cases. The fact that systemic solutions generate meaningful impact for
sustainability was considered valuable. Majority of the cases represented a clear problem
solving approach towards sustainability and system creation, identifying a sustainability
problem to which system innovations are created, whereas for the rest sustainability was more
inherently embedded in the solution.
“-- we pursue to create solutions to a few worldwide problems. One is that we use way
too much of fossil raw materials to different products and energy. And now as
population and standard of living grows in this planet and we keep on with this
current equation, then fossil raw materials will be used even more. So we bring to this
equation products and energy made from renewable raw materials.” (Interviewee 3)
“We feel that everyone should bring their own contribution to the this, because the
problem is so clear. It can be clearly shown with data what happens to this planet, so
if you think about it from a golden circle perspective of “why, how and what” so the
“why” has been really clear to us from the beginning. Then for the “how and what”
we have discovered that food is a massive component in that problem, and then on the
other hand we are good at marketplace thinking and we know that we are good at
building two sided online markets, and we know how to grow it. So we can utilize our
expertise and passion to sustainable development --.” (Interviewee 5)
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Building systemic solutions ultimately includes a substantial profit earning potential. New
system builders are allured by the high growth potential and total size of the market.
Successful system builders that manage to create change can be expected to secure a solid
position in the new order and reap long-term profits through the system they built.
	
  
6.1.2. Potential impact to existing system and to sustainability
Varying levels of ambition with regard to the potential impact of case solutions to existing
systems and their related structures, stakeholders, institutions etc. were observed. Based on
these differences, the cases are categorized into three different levels of ambition: systemic
reconfiguration, systemic shift and systemic disruption. These three categories are compiled
to table 3.
Systemic reconfiguration. Cases 1 and 2 pursue a fundamental change in the underlying logic
of their industries with regard to how people move around and live in a city environment, and
thus can be seen to embody high levels of ambition towards system change.
“ It changes the basic ideology of how cities and the entire transport system is built.”
(Interviewee 1)
“This is providing access to building environments, which is really opening up this
idea that this is the building you live in, this is the building where you work in, this is
where you study in. So it has quite a disruptive element.” (Interviewee 2)
As the underlying logic is transformative, reconfiguration of existing systems and structures is
a necessity. Case 1 pursues to move from private car centric system to providing mobility as a
service through integrated package solutions and a sharing model. Case 2 pursues to move
from closed single purpose building to opening up the built environment for multifunctionality through digitalization and systems integration. These transformative systems
have influence on a wide array of stakeholders: direct stakeholders related to value chains,
indirect stakeholders of complementary service providers and the physical environment.
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Both cases also exhibit cross-sectoral influence extending the scope of impact beyond their
industry lines: from transport to the car industry, and from building and real estate to energy
and service industries. It is apparent, that achieving system change in these cases is also
strongly linked to the coevolution of other systems within the city. Both cases 1 and 2
referenced to each other, pointing out the interconnected nature of these two systems and the
relevance of coevolutionary development for changing existing structures.
Systemic reconfiguration was observed not to include a specific end, i.e. not one system
substituting another. Both cases described that there is a strong case to be made in moving
towards these kinds of systems, however, the end result is still somewhat unclear and will
adapt itself over the course of time.
Systemic shift. In cases 3 and 4 the pursuit of a larger system change was clearly from one
system to another – moving from fossil based industrial systems to bio-based industrial
systems – and can therefore be dubbed as systemic shift. Such a shift is ultimately based on
the resource efficient utilization of biomasses and means extending the existing logic of
individual industries, such as energy and forestry industries, towards a more holistic
bioeconomy approach. This is to a degree based on building on existing industry structures
with new systems to enable the efficient use of biomass. Case 3 approaches this with
centralized production in eco-industrial parks, and case 4 with decentralized local production
in eco-industrial networks. Stakeholders in systemic shift are mostly related to the value chain
of reorganizing production, distribution and commercial usage of bioproducts – e.g. industrial
operators, service providers, raw material suppliers and brand owners. Both cases also exhibit
strong cross-sectoral influence extending the scope of impact beyond their industry lines to
the energy, chemical, agriculture, forestry, textile and other industries.
”Time will tell if we’ll see a ’biotransition’, where the resource-efficient use of
biomass replaces industry that is based on fossil and other unsustainable raw
materials.” (Interviewee 4)
Systemic disruption. In case 5 the ambition is not shift to another system, or to reconfigure
the existing one, but to disrupt the existing system in a significant way – thus dubbed as
systemic disruption. Case 3 aims to disrupt the underlying logic of the food industry with the
elimination of food waste by adding a new building block to the food chain through the
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creation of a system for the provision and selling of surplus food. Currently stakeholders
affected by systemic disruption are mainly end of the line food chain providers, such as
grocery stores, restaurants, etc. Also, development towards imposing influence downwards in
the food chain for early prevention of waste and thus creating additional points of intervention
in the food chain is on the way. Compared to the other system change ambitions, it was
apparent that due to the novel nature of the market, the system’s full disruptive capability is
still largely undetermined and it is still looking for its place in the integration of larger
systems.
Case

Change in existing

Influence to other

Sustaina-

Type of

systems and structures

stakeholders

bility

system

impact

change

Indirect

Systemic

Case 1

Fundamental changes in

- Private transport (private cars,

Mobility

the underlying logic of the

taxies)

recon-

as a

industry: mobility as a

- Public transport (trains, busses)

figuration

service

service

- Other mobility services (car
sharing, bike sharing)

Reconfiguration of existing

- Other complementary services

systems and structures:

(e.g. insurance)

from private car centric

- Cities and city planning (physical

system to providing

infrastructure)

mobility as a service
through integrated

Cross-sector influence:

package solutions and

transportation and car industries

sharing model
- Institutional environment: policy,
regulation
- Informal institutional
environment: social practices and
customer behaviour
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- Device manufacturers
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- Data operators

recon-

cities and
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- Solution builders (e.g. apps, IoT
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building

and sharing of built

platforms)

environment and assets for

- Service providers within a city

a citizen centric city

(e.g. libraries, shopping malls)

perspective

- Cities and city planning (physical
infrastructure)

Reconfiguration of existing
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building to opening up the

service industries
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regulation
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ies

Disruption in existing

- Institutional environment: policy,

systems and structures:

regulation

Adding a new building

- Informal institutional

block to the food chain by

environment: Social practices and

creating a marketplace for

customer behaviour

surplus food

Table 3. Compiled systemic ambition and impact in case studies
Observed cases are currently in different stages of development with regard to the business
ecosystem as well as the actualization of the system solution. Cases 1, 2 and 4 described early
stage development, whereas cases 3 and 5 referenced to a more matured growth seeking
middle phase. Thus, it is important to note that the potential impact of these solutions is based
largely on expected potential impact, as opposed to realized potential impact.
In all cases, internal drivers for sustainability were strongly emphasized over external drivers.
Internal drivers for sustainability are found in company values and strategy. Sustainability is
valued as an intrinsic good, something to be pursued on its own, and embedded in company
core values. Sustainable solutions also make for good business and bring forth new
opportunities. Sustainability is a key part of the value propositions of systemic solutions.
However, sustainability seems to be indirectly embedded into the primary value proposition
of improved user experience in service system solutions (cases 1,2 and 5), whereas in
industrial system solutions (case 3 and 4) sustainability is more central and visible part of the
customer’s value proposition.
“-- the kind of installation or the motivation to invest then comes from solving a real
user problem. So I think that’s where we are going on cities. From a sustainability
point of view we can get all the data to make the city more – would not like to say
more efficient because its more than that – but to enable kind of efficiency and
circular economy in the trend, and the willingness to invest is around this kind of user
experience.” (Interviewee 2)
Sustainability is built into the business model of each solution. Business models are built
around the premise that increased user rate and profitability turn into increased sustainability
impact. Based on the empirical material, it is apparent that as impact generation moves from
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direct to indirect, and the system grows in complexity, it is increasingly more difficult to
realistically evaluate and measure sustainability impact of systemic solutions.
Sustainability impacts in cases 1 and 2 are indirect and thus difficult to measure. Both cases
are sharing economy model based service systems utilizing existing assets. Sustainability
impact is thus based on the utilization rate of existing services – e.g. utilization rate of built
environments and mobility services and their subsequent consumption of energy and
emissions – as well as their partly substitutive effect on the demand of new cars and
construction of new buildings. Also, as the systemic transformation in these cases is complex,
all causalities are difficult to estimate, requiring evaluation on a larger societal scale over a
longer period of time. Due to these factors, case 2 does not currently perform sustainability
impact measurement. Case 1 performs measurement in a small scale, where environmental
impacts are measured indirectly through reduced amount of car journeys and the reduced CO2
emissions that can be derived from that to demonstrate a proof of concept. In order to
facilitate system change in a larger scale, understanding systemic influence and being able to
estimate the full range of sustainability impacts a system has is essential to performing
competitiveness comparisons between systems – e.g. in case 1 comparing the competitiveness
of a mobility as a service system to the much talked about electric car system.
Sustainability impact in cases 3, 4 and 5 are direct, making measurement and determining the
overall systemic performance of the solution in terms of sustainability relatively
straightforward. In cases 3 and 4 of systemic shift, building systems for the utilization of
biomass will ultimately aim to substitute the use of fossil based materials. Also, depending on
the system arrangement (centralized vs. localized industrial system configuration) biomass
can be utilized in different ways resulting into differences in the compounded impact of the
system with regard to production efficiency, resource use, logistics and emissions, etc. In case
3, these impacts were measured through numerous indicators, such as water consumption,
CO2 emissions, use of energy, material utilization rate, etc. In case 4, initial impact
evaluations have been done between the most optimal raw material usages, however, due to
the early stage system development phase, no measurements are currently in place. In case 5
of systemic disruption, measurement is focused on the increased consumption of surplus food
and the subsequent saved CO2 effects of eliminating food waste.

	
  

73	
  

6.1.3. Advantages and challenges of the business ecosystem approach
To delve deeper into the issue of the business ecosystem, it is important to understand what
makes the business ecosystem specifically beneficial in comparison to other partnership and
network models in building systems, changing existing systems and structures, and
subsequently facilitating system change. Next, empirical observations regarding the key
advantages of the business ecosystem, as well as the main challenges of this approach are
discussed.
Key advantages. In all of the observed cases, the business ecosystem approach was seen as an
imperative for the creation and actualization of systemic solutions. There is a common
understanding that the creation of systemic solutions requires that multiple pieces of the
puzzle come together seamlessly to form a functional business entity, and business ecosystem
is ultimately seen as the most appropriate method for the effective optimization of that entity
and the fastest way to facilitating change.
“-- the only way to operate efficiently and sensibly in this kind of matter is an
ecosystem approach.” (Interviewee 1)
Firstly, the business ecosystem represents a new operating logic that is essential for the
creation of systemic solutions. All cases concurred that moving away from a closed and
competitive operative logic towards a more open and cooperative logic of doing business is
essential for systems building. Cases 3 and 4 indicated, that there had been a clear change in
the operating logic of these established companies compared to before. Change has been
deliberately sought after towards a more open and cooperative partnership seeking operation
logic to enable system creation. On the other hand, start-up companies indicated that the
ecosystem logic as an imperative has been clear from the beginning, however, the challenge
here has been more in convincing all partners to opt into this new logic and way of doing
business in ecosystems.
“It can only be realized in the way that very different and competitive actors can find
it, that ‘hey this is the model with what we are going to have to produce this in the
future’ in order for there to be any hope. That is difficult. And it only actually comes
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from modelling ecosystems, and that each actor can find their place in this new
ecosystem”. (Interviewee 1)
Secondly, creating new value chains was found to be considerably more efficient in
ecosystems. System building requires constructing a multitude of new value chains for a
comprehensive overall value ecology. In order to realize this, operating in bi-lateral
partnerships or clusters was not seen sufficient enough, and the importance of generating a
versatile and wide partnership network through ecosystems was emphasized. Business
ecosystems are more open structured entities with less formal ways of cooperation than
traditional partnership models, which makes generating the required value ecology for the
system easier when large amounts of different actors that provide different inputs to the
system are concerned. Also, business ecosystems were found to make organizing of the value
ecology easier, as actors in a way find their own place in the ecosystem in relation to others.
Third, ecosystems promote increased cooperation, integration of capabilities and sharing of
knowledge. Ecosystem structures are based on dispersed multi-node structures and as such, in
comparison to the central node structures found in more traditional partnership models, enable
wider interaction and knowledge flow among all partners in the system.
Fourth, ecosystems allow for dispersed investment and shared risk. Systems building is
particularly challenging from an economic standpoint, as it requires heavy initial capital
investments and prolonged additional financing over a relatively long period of time, since
system building and system change take a relatively long time to institutionalize and become
profitable compared to other business ventures. Therefore, the burden of investment and
subsequently risk, are too great for only one or few actors to bear, and need to be effective
dispersed along variety of actors within the system. In a business ecosystem supportive
investments can be made among ecosystem of partners, where actors invest in the
development of their own piece of the puzzle and thus contribute to overall development of
the system.
Key challenges.

Although the ecosystem’s cooperative logic was found to be its most

important attribute, realizing it in practice was also the main challenge. Companies are unsure
of how to act in accordance to this new cooperative ecosystem logic and the absence of
commonly accepted rules and best practices makes it hard to unlock the possibilities of this
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method. Ecosystem partners also have varying levels of understanding of this new logic,
which makes it difficult for the ecosystem to function as a whole.
Most of the cases raised the issue of power struggles within ecosystems. Over accentuating
one’s individual position in the ecosystem was seen to be harmful for the ecosystem’s
collective fitness. When individual actors start to hold on rigorously to their own customers,
partner relationships, etc. to reaffirm their own position instead of sharing and acting in
pursuit of the collective good, the ecosystem’s development starts to deteriorate. Ecosystems
need to fundamentally be based on trust among partners, which is why the rise of actors that
pursue to control the ecosystem or get into a position of power, such as the “bottleneck
position”, within the system are also seen as destructive.
Ecosystems are flexible, dynamic and ever changing systems where no one is in control.
However, especially for large enterprises the loss of control in this new way of operating was
considered difficult to some extent and requires changes in organizational culture and
mindset.
Given that each company has their own strategy and goals of what they want to achieve,
joining of those individual paths to a cohesive collective vision and maintaining that was
found to be difficult. If all actors are not working towards the same goal it hurts the
ecosystem’s resilience.
Creating and establishing systemic solutions is a long process. The ecosystem’s ability to
constantly develop and renew itself through this long process was seen as a challenge.In this
process, short sightedness also presents as a problem. Individual companies will aim to
maximize their profitability, however, in systems building the focus is not on individual
actors but on the entirety, where long-term profitability should take precedence over quick
profits. Therefore, when companies act in a short sighted manner and fail to invest in the long
hall it can be detrimental to the ecosystem’s development.
“Are we going to be able to run the entire marathon, or are we only good at running
the short distance.” (Interviewee 5)
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6.2. Systems building and orchestration in ecosystems
In the previous chapter, the discussion on why the business ecosystem approach should be
implemented has been conducted. This chapter will focus on how systems building can be
implemented in ecosystems and what is the role of focal companies in this.

6.2.1. Ecosystem boundaries
Firstly, it is important to note that defining the boundaries of an ecosystem is always tied to
the perspective taken, as the ecosystem is so wide that it is difficult for one company to
identify all the interlinked elements that relate to the ecosystem as a whole.
“If we think that we are part of an ecosystem, the we can’t really define the
boundaries” (Interviewee 3)
By taking this into consideration, based on the perspective of focal firms, business ecosystem
boundaries can be defined by dividing the entity into two circles – the inner circle and the
outer circle – to help organize the ecosystem and to make sense of it as a whole. The inner
circle consists of actors, which are tied to the ecosystem according to business relationships,
provide services to it, and who bring concrete value to the value ecology. The outer circle is
characterized by looser ties to the ecosystem and extends to a wider set of actors. The outer
circle is highly flexible extending the ecosystem to a widely inclusive perspective.
It became also evident, that there are differences in the perception of the ecosystem in general
and what it means for different cases. These perceptions influence ecosystem boundaries and
the extent of both circles. Cases 1,2, and 5 perceived the ecosystem as highly inclusive and
referred to an “open ecosystem logic”; whereas cases 2 and 3 experienced the ecosystem as
more of an extension of the existing business (and the inner circle) that is growing in
complexity and variety, and thus is arguably more exclusive by nature.
Ecosystems in system building also link to other ecosystems, diffusing the boundaries of
individual ecosystems as they grow. Cases 3 and 4 were observed to being highly interlinked,
and can be construed as coopetitive solutions, both contributing to the growth of the general
market and facilitating the transition towards bioeconomy. Also, the interlinked nature of
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ecosystems with different agendas for system change were also observed. Cases 1 and 2
demonstrated, that mobility as a service and smart cities and building both contribute to the
reconfiguring of cities in a coevolutionary way. It is in the intersection of ecosystems from
different sectors with crossing agendas where larger potential for system change truly lies.
“I personally believe that the biggest impact will in the future be made by crossing
these old fashioned ecosystem boundaries. For example, combining ecosystems in
living and moving, and in the interface of these two, that is where the biggest things
are actually achieved. There is the biggest business potential, but there is similarly the
biggest sustainability improvement potential.” (Interviewee 1)

6.2.2. Ecosystem manageability
Ecosystem manageability is discussed next in comparison to the level of collective autonomy
in ecosystems – i.e. how independent is the functioning of ecosystem actors in pursuit of the
collective vision. Empirical evidence points essentially to two different perspectives with this
regard.
Focal firms 1 and 5 described high levels of collective autonomy. In an open ecosystem logic
there cannot ultimately be one actor that could manage the ecosystem. Ecosystem is being
directed on the terms of the partners and the users. The user experience is not entirely in the
hands of the focal company, but is created collectively in the ecosystem. In this kind of
autonomous open ecosystem, trust is a key issue. In the early stages of ecosystem
development, however, orchestration and management of the system are to some degree
inevitable to get the system up and running – which manifests itself in the role of the
orchestrator actor. Focal company in case 1 described, that it has in a way drifted in the role
of the orchestrator actor. It was clearly recognizable, that both focal companies pursue to
enable the system to become more self-governing in the future as the ecosystem expands and
to relinquish their role as the orchestrator actor.
“As long as we are in the driver’s seat in terms of where we are going and what is
being done there, we are losing the game --.“ (Interviewee 5)
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Focal firms 3 and 4 perceived that total autonomy is not possible and that there needs to be
management to some degree. Industrial ecosystems are arguably more closed by nature, due
to high levels of specialization, large investment requirements, as well as long and complex
value chains that require increased co-development and interoperability. These factors make
collective autonomous action of ecosystem actors more challenging compared to other
systems, emphasizing the role of the orchestrator actor.
“-- extremely difficult to execute with this kind of a completely autonomous model. So
if you think that we start with the raw material, then we have fractioning technology
(from which we see several technologies), and from there we continue onwards to
different value chains where we manufacture something to a certain point, and then
there comes partners which manufactures some intermediary product and sell that
onwards – and there are a lot of these products – so I would think that it would not be
possible with this kind of an autonomous solution. Even though we operate in certain
areas, we need to have visibility and understanding throughout the chain. Otherwise
some of the value chains may end up with nothing. “ (Interviewee 4)

6.2.3. How orchestrators can facilitate the effective functioning of an ecosystem towards
its vision
All focal companies were observed to occupy a central position in the ecosystem and through
such a position describe their role in ways that can be seen as a reference to the role of an
orchestrator actor – acting as individual agents driving development within the ecosystem.
However, perspectives of the focal company’s own role in the ecosystem differ significantly
in relation to the understanding of ecosystem’s manageability (autonomous vs. manageable)
and inclusivity (open vs. closed), as discussed previously. To elaborate, the lower the
system’s collective autonomy is, the greater emphasis is put on the role of the orchestrator
actor and its subsequent influence to facilitate the effective functioning of the ecosystem.
Also, the more inclusive the ecosystem is, the wider orchestration activities are considered to
extend to (inner vs. outer circle). Next, the ways through which orchestrator actors facilitate
development within the system are discussed.
Overall vision. It would seem that the most key element that the focal companies bring is the
ability to envision the bigger picture and to see the potential around which the ecosystem
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develops, and orchestrating the ecosystem based on this. This was apparent in all cases.
Systems building in business ecosystems requires a collective shared vision of some sorts,
that holds together a grouping of different actors and guides the ecosystem’s collective
development. However, based on the empiric material, the cohesion of these collective
visions can be seen to differ depending on the systemic change in question.
In cases 3,4 and 5 collective visions were strongly derived from the visions of focal firms and
gradually expanded to the level of the ecosystem. Focal firms expressed that there is not one
specific collective vision within an ecosystem, but more so that focal firms have created their
own vision of what they want to achieve, which is then shared and communicated across the
community, and to which other actors can easily opt into. Through cooperative action in the
ecosystem, the elements of a fictional collective vision start to gradually appear and the
cohesion of the ecosystem’s vision starts to grow stronger.
“We have created our own vision what we want to achieve. We communicate that
always to our partners, but one can’t say that it would be a shared vision per se.
However, perhaps it’s more like our vision is easy to ‘buy’ in a way that there are
points of contact for almost all other actors’ visions.” (Interviewee 4)
In cases 1 and 2 the collective vision of the ecosystem was experienced as more cohesive.
Although also largely fuelled by the focal firms, the ecosystem’s vision was more openended, collectively created and pushed also from upper levels of society through e.g.
governmental innovation programmes.
“That is kind of our really clear ecosystem and it has been kind of reminded by some
of the more public bodies.” (Interviewee 2)
Coordination of relationships for aligned value creation, complementary development and
co-innovation. All focal companies in some way or another described themselves as the
connectors between a myriad of actors, by providing the underlying platform or processes for
the system to which actors can attach. Alongside the term orchestrator, other terms such as
“generalist”, “integrator”, “matcher”, and “facilitator” were used to describe how focal
companies pursue to create linkages between different players for aligned value creation and
to drive the ecosystem’s collective development and fitness. Focal companies 1,2 and 5 are
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platform providers through which coordination of relationships can be facilitated, whereas
focal companies 3 and 4 coordinate through standardization of processes.
Based on the empirical evidence, focal companies approach identifying missing links in the
ecosystem mainly with a proactive approach, as well as are developing mechanisms for a
more open inflow of suitable capabilities. All focal companies are occupying a central
position in the ecosystem and through it have a relatively good access to identifying what is
missing in the entirety. By scanning the network against user needs and value chain
inefficiencies missing capabilities are identified. Once missing capabilities are identified,
actors who possess such capabilities have to searched and attracted to the ecosystem. For
established companies this was experienced to be relatively easier, as they are highly
connected and already have a pool of existing relationships with relevant industry actors from
which to draw from.
New systems building is in a way is an unknown path. Therefore, it can be difficult for the
focal company to recognize what kind of capabilities would be needed for the missing link in
order to attract the right kind of partners, or if there are some high potential new links that
have not yet been discovered. This is why all companies were very open to exploring what
could be considered as complementary capabilities. This requires that the ecosystem is truly
open about what it hopes to achieve in order to attract an inflow of a broad variety of actors to
pitch their ideas of added value. It was also found necessary to establish methods for testing
compatibility through e.g. small scale lean experiments.
“I think we are really open minded on who’s complementary. I think one of the joys of
playing with kind of free information is that we are super open minded and we kind of
say ‘give us your information, we’ll play with it, and we’ll see if it is interesting to
somebody’.” (Interviewee 2)
“There can be products, such as levulinic acid, which we see that we can make but
when there is so small amounts of it then it has very little market value. We then come
very openly out that we have this on offer and the fact that we are communicating this
very much it draws in new partners to the value chain.” (Interviewee 4)
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The need for complementary development was considered especially high in cases 1 and 2.
Both companies operate in the customer interface as integrated service platform providers,
which need to generate a wide downstream network of service providers, in order to provide a
sufficient package offering. For example in case 1 this includes transportation service
providers, such as bike sharing, car rentals, public transport, etc. Although most of these
services already exist in their separate siloes, they need to be fitted to the entirety. Systems
building consists of so many elements, that the system cannot function as a whole if each
actor just brings their own disconnected stand-alone solution to the mix. For case 2, sharing of
underutilized spaces requires a multitude of complementary solutions to be opened up for
integration to enable a functional experience. Complementary solutions need to fit to the
overall solution, in order to result into increased functionality and value creation in the
ecosystem. Promoting a holistic systemic understanding throughout the partner network was
thus found instrumental in enabling ecosystem partners to create complementary solutions
that fit into the frames of the overall solution. In terms of larger system change,
complementary development also extends to changing the physical infrastructure of cities in
terms of city planning and re-routing traffic in support of new systems. City public body
involvement thus in the ecosystem is important in order to create the frames for larger scale
development.
“This requires that, if we go back to the issue that there needs to be the dream of
freedom, then the pieces that go with that –be it car sharing or something else –are
not designed only so that one brings their own silo there, or as one’s own app to the
end user, but this requires also planning from them that how does this fit to the whole.
For example with X [car service provider], which is out of these the best example
globally, this is exactly how it has been designed.” (Interviewee 1)
Cases 1,2 and 5 are platform-based solutions, making technological development a strong
underlying enabler for all of these solutions. In general, the overall more open developmental
direction of digital platforms to enable the emergence of many complementary service
providers was perceived as important.
“I kind of compare our business to like a manufacturing approach. -- technology can’t
affect it so much, that the enablers between are interesting but they are kind of small
scale in terms of the whole system. But from our approach -- if we go to a smart lock
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world and kind of access and co-working, when you log into the building or share
these apartments, there is a platform approach because they have this one booking
portal and then it’s a receptionless hotel, or everything is kind of enabled in by access
by finding the wifi code, or they even have restaurants in their buildings and use X
[food delivery service provider] as a kind of interface for having food delivered. So
these kind of sharing approaches are kind of piggy packing on platforms, they are
piggy packing on the enablers of technology with regards to the kind of IoT side, and
then just the kind of information side.” (Interviewee 2)
Co-innovation on the other hand was emphasized in cases 3 and 4. Whereas service systems
rely heavily on complementary development and integration, industrial systems focus more
on building system capacity with co-creation and co-innovation. This can arguably be
accounted to the more seemingly closed nature of industrial ecosystems. Industrial systems
are very innovation driven and facilitating co-innovation along the value chain among partner
network for new technologies, efficiency and higher value end products is especially
important. Enabling visibility throughout the value chain with increased information sharing
and engaging the entire ecosystem (partner companies, research institutes, brand owners, etc.)
were seen as prerequisites for enabling co-innovation.
“-- there needs to be innovation between value chain actors. In order to get better
products here, what needs to be done in the other end of the value chain. And in that
regard I feel that we still have a lot to do in how do we build on faster generating
information among different actors in the ecosystem. We have noticed that when every
once in a while we have had meetings with ecosystem partners, that it accelerates
considerably development when information comes in that “we actually would need
this” and it is completely doable, so sometimes you see that we are acting on
assumptions rather than knowledge--“ (Interviewee 4)
An important underlying enabler for co-innovation in ecosystems was a more open approach
to intellectual property rights. As innovating in industrial processes and technologies often
requires heavy investments, there is a need to ensure the return of investment and further
value capture by protecting the innovation with intellectual property rights. However, as
observed in cases 3 and 4, intellectual property rights also constrain collective innovation and
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ecosystem development. Co-innovating in ecosystems needs thus needs new ways of ensuring
value capture, that do not constrain innovation effort.
“-- one challenge is intellectual property rights (IPR). So kind of when everyone needs
to ensure their licence to operate and then the constructing of IPR and it’s protection,
versus operating in ecosystems. It kind of works against it and what we are thinking is
how do we enable the ecosystem’s developmental speed versus the protection of IPR.”
(Interviewee 4)
Common rules. It was also important to establish common rules for the functioning of the
ecosystem. The focal company in a way sets the tone and the informal rules for the ecosystem
in terms of interaction and competition in the system, which facilitate trust in the ecosystem.
”To us it is very clear that the ecosystem needs to be open and every element has to go
through competition. And the common rules and relationships, that for example
someone can’t block another by taking one part --.” (Interviewee 1)
Visibility and increased holistic system understanding. Focal companies facilitate the
effective functioning of the ecosystem through open communication about future targets,
learned lessons, identified needs in the system, etc. Focal companies bring forth data about
the overall functioning of the system into the ecosystem and enrich it, through which better
decisions can be made. Also, facilitating visibility and increased systemic understanding
throughout the system were also deemed important in facilitating complementary
development and co-innovation.

6.2.4. Benefits of coopetition
Cooperation with competitors, i.e. coopetition, was embraced by all focal companies. By
competitors is referred to in this context other ecosystems building competitive systemic
solutions, which answer to a similar need and aim to occupy the same market space.
Therefore, the focus here is on the system level – not on the individual actor level.
Coopetition was found beneficial from several perspectives.
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Cooperation with similar systemic solutions is essentially not seen as a threat, since the main
source of competition for all system builders collectively comes from the existing system.
Coopetition is seen as highly beneficial for systems building as it facilitates the creation and
growth of the general market. Competitors are essentially working towards the same goal of
growing the market to become powerful enough to become established as the new normal and
to overthrow the incumbent system.
“The market is so big and there is so much potential, that we are very ready to try and
bake the cake with competitors as soon as possible before we start sharing.”
(Interviewee 1)
Throughout the evolutionary journey of system building, existence of competitive solutions
were found to be beneficial in the sense that they enable learning from others and accelerate
competitive development of solutions on both sides – in the end all contributing to the overall
development of the general market. The existence of competitive solutions was also seen
facilitate the educating of the market. In markets where similar systemic solutions already
existed, generation of ecosystem partners was found to be easier, and consumers were more
receptive and adopted the new solution faster. Thus, competitive solutions help to change
consumer behaviour and collectively generate greater awareness of alternative solutions
against the incumbent system. The absence of competitive solutions especially in service
system markets were considered disadvantageous, since being a one of a kind solution creates
mistrust among consumers. Similarly in industry system markets the absence of competitors
makes it harder to establish the solution as the new normal in the industry. Competition in the
market thus relates to credibility and speeds up adaptation.
In system change the market in question is a global one and the race to get there is a fierce
one. Therefore, it was seen as advantageous to build solutions quickly and efficiently in
cooperation with competitors in local markets in order to be able to bring forth a
comprehensive solution to the global stage.
“ -- all our competitors are really relevant, and also because Finland is in the head of
the game internationally with IoT and digitalization approach, so it means that if we
grow it quicker and better then from a global perspective it makes sense for us. “
(Interviewee 2)
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It is only when the general market grows large enough and the incumbent system starts to
break down that the coopetitive relationship status starts to move towards competition among
ecosystems. However, even in that point it was commonly understood that the global market
potential of systemic solutions is so wide that it is acceptable to share the market with
competitors as everyone gets a big enough share of the total market in any case. Also, the
global challenge of sustainability is so wide that the more actors engage in sustainabilityoriented systems building, the more impact is being made.

6.2.5. Adaptation and future envisioning
For cases 1 and 5 it was clear that the focal companies saw ecosystems as divided into two
highly interdependent networks – user and service provider networks. The building of their
ecosystem relies heavily on the successful creation of both of these two networks and
managing their interconnectivity. Both systems are affected by network advantages – the
more users and partners join in, the more value it creates. However, both systems also include
a high need for localized network creation. Although the marketplace is a digital platform,
users and service providers must also meet in the physical world. Therefore, creating
localized user and service provider networks must develop hand in hand, as there needs to be
enough users and service providers within the same region in order for the system to generate
value. Adaptation chain strategies for both cases are thus based on network creation city by
city and building a strong presence in those regions before wider expansion. However, as both
systems exhibit a strong need for localized network creation, scaling for global mass market
adaptation and furthering system change ultimately requires operating in an open ecosystem
environment with higher levels of self-organization – as clearly acknowledged by both focal
companies – to which open sourcing of the underlying platform was presented as a possible
option in case 5.
For case 2, the ecosystem can also be similarly divided to user and service provider networks.
However, operating in the B2B customer interface the system needs to be first adopted by
organizations. Adaption strategy is based on getting niche players that are already engaged in
the digital sphere in the building environment to implement the solution, driving up the user
network and pushing the incumbent and more conservative players in the market to adopting
the system as well. However, for now, as the development phase of the ecosystem is still very
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early, the focal company is still rounding up the service provider network for a more
comprehensive service offering. Although, as the system is based on a digital service offering,
scaling of the solution can be expected to happen relatively fast.
For industrial systems in cases 3 and 4, adaptation chain comprises largely of partner network
creation. The adaptation chain emphasizes the creation of a versatile partner network to
enable resource efficient utilization of biomasses and the creation of a wide portfolio of high
value end products. Large variety of different partners need to opt into the ecosystem to make
it highly functional. Every part of the value chain is essential, as otherwise systems don’t
reach their full capacity. Both focal companies, however, had different ideas of scaling these
systems. Case 3 system is based on industrial eco-parks and high industrial symbiosis, and
growth in the system was described in terms of increasing the diversity of the ecosystem,
which allows for increased production capacity. In case 4 the system is based on industrial
network of smaller and localized refineries, and growth of the system means growing the
number of refineries in local networks for increased production. In comparison to the other
discussed systems, scaling of industrial systems is highly capital intensive and thus needs to
based on existing demand. Currently the focus is now on generating a large customer base for
products, which already have a demonstrated demand. Longer-term development work is
being done to increase the product portfolio to expand customer base and increase the larger
adaptation of bioproducts.
Underlying enablers for larger adaptation as exhibited by all case companies include changes
in consumer behaviour, as well as in general supportive regulation for new solutions and
political leadership to make frames for larger development.
Lastly, focal companies were asked to envision a desired future state for each ecosystem. All
cases had on average a long-term focus of 5-10 years, reaching at the longest to the year 2030,
which comes to show that systems building requires an elongated strategic focus. During this
time, focal companies expect to develop, grow, and scale their systems for wide market
adaptation. However, naturally as there are differences in the developmental stages of each
observed ecosystem, there are also differences to how wide focal companies expect the
system to scale within this time frame. System change in general is a long-term process,
however by reaching a critical mass with regard to the size of the system, incumbent
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structures can be expected to start to break and a stronger and faster push for system change is
made from that point on.
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7. DISCUSSION
Next, empirical findings will be linked to the previously presented theoretical discussion to
elaborate on the perspective of business ecosystem approach for creating sustainability
oriented system change. The discussion is guided by the research questions formulated for
this study.

7.1. How can business ecosystems create sustainability-oriented system change
In this chapter, an overview of how can business ecosystems create sustainability oriented
system change is made. This chapter draws the underlying processes for change from theory
and pursues to discuss how through the business ecosystem approach those processes can be
influenced to further facilitate sustainability-oriented system change. However, it is important
to note that this discussion is to a large extent a simplification of reality, as the issues at hand
are extremely complex and multifaceted by nature, making it impossible to discuss all the
relevant factors. Simplifications and generalizations are made in order to make sense of the
grander picture of things.
Entrepreneurship is emphasized in theory as the main instigator of change in the economy
(e.g. Schumpeter 1942). In the context of change towards sustainability, this view extends to
sustainability entrepreneurship. Empirical results show, that companies acting in the role of
sustainability entrepreneurs see clear problems in society and markets with regard to
sustainability, and that through a problem solving approach pursue to innovate, develop, and
commercialize solutions for these problems. Thus, the underlying instigator for change can be
seen to originate from the opportunities and insufficiencies of markets, which are exploited by
entrepreneurial action.
In the theoretical discussion, three perspectives to sustainability-oriented innovation were
presented according to Adams et al. (2015): operational optimization, organizational
transformation, and systems building. Although all perspectives towards sustainabilityoriented innovation are seen as valuable and contributing to the overall goal of sustainability,
empirical results suggest that companies are implementing a systems building approach as it
is the only way to create meaningful impact towards sustainability. Drivers for the creation of
sustainability-oriented solutions were mainly found to originate from internal drivers of
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company values and strategy. Sustainability, although valued as an intrinsic good, also makes
for good business. Sustainability-oriented systems building is seen as a way to tap into the
extensive potential embedded in the disruption of existing markets, as well as gaining entry to
new markets – allured by the high growth potential and total size of these markets.
In the systems building approach innovation focus goes beyond the firm to a network of
interconnected relationships, where innovation effort and value creation are aimed at creating
societal change through systems level sustainability-oriented innovation (Adams et al. 2015).
Systems building cannot therefore be realized alone, but through a collective agency that
forms to pursue change in systems. In the empirical results, this collective agency was seen to
manifest in the form of a business ecosystem: the joining of actors and their aligned
capabilities for the pursuit of a common goal.
The empirical results showed three different levels of ambition towards changing systems:
systemic reconfiguration, systemic shift and systemic disruption. Systemic reconfiguration
refers to system builders, which pursue to transform the underlying logic of the industry and
to reconfigure existing systems and structures, without a specific end. Systemic shift on the
other hand pursues to extend the underlying logic of the industry and to shift from one system
to another. Both forms of system changes involve strong cross-sectoral influence. In systemic
disruption, the focus is on disrupting the underlying logic of the industry with a new subsystem. The sub-system’s full disruptive capacity depends largely on its integration as part of
an existing larger system.
In theoretical discussions it was noted that sustainability-oriented innovation contains a high
risk for materializing the envisioned positive sustainability impacts, due to the multidimensional targets of sustainability (economic, ecological and social), diversity of impacts
(direct and indirect) and different maturing times of all impacts (now and later) all adding up
to the uncertainty of whether an innovation can be ultimately considered sustainable or not
(Fichter 2005; Paech 2005). From the empirical results it can be seen that although
environmental sustainability is built into the business model of each solution – i.e. increased
user rate and profitability turn into increased sustainability impact – there exists different
levels of actual impact measurement between companies and thus arguably a limited
understanding of the full range impacts. It is apparent that as systems grow in complexity and
the impacts move more from indirect to direct, it becomes increasingly difficult to
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realistically evaluate all the impacts – especially in early phases of the system’s development.
However, implementing even smaller scale impact measurements in order to provide a proof
of concept and to alleviate the risks that relate to sustainability impact assessment, as well as
demonstrating comparability to the existing system and other system builders, can be argued
to be beneficial. The issue of how essential sustainability impacts are for the competitiveness
of the solution, and thus for wider adaptation, is linked to how essential part sustainability is
in the customer’s value proposition. In consumer market solutions, sustainability seems to be
more indirectly embedded into the primary value proposition of improved user experience,
whereas in industrial systems sustainability was more central to the customer’s value
proposition.
Geels’ (2004; 2005; 2010) multi-level perspective has been discussed as the main theoretical
model describing the underlying processes that lead to the institutionalization of system
innovation. In the MLP model niches are described as emergent structures that form through
self-organization by a group of actors that differ from the dominant regime and that through
stimulation and further development might gradually accumulate into a new socio-technical
regime replacing the incumbent one (Rotmans and Loorbach 2009). Earlier theoretical
contributions suggest, that it is possible to further advance regime shifts through the strategic
creation, development and support of niches, i.e. strategic niche management (Kemp, Shot
and Hoogma 1998). To this end, it is the main underlying assumption of this thesis that by
employing a business ecosystem approach, necessary niche development for the
materialization of system innovation can not only be facilitated, but also effectively organized
and collectively coordinated under a unified ecosystem vision towards the formation of a new
system – thus facilitating a faster transition to the meso-level where the new system
challenges the incumbent system.

7.2. What makes the business ecosystem approach suitable for pursuing
sustainability-oriented system change, and what are the main challenges to this
approach
In theoretical discussions, the inner change processes that make complex adaptive systems
adapt to their environment have been discussed. These processes that govern the system’s
innate change are identified as emergence, self-organization and coevolution. It has been
suggested by Peltoniemi (2006), and Peltoniemi and Vuori (2008), that business ecosystems
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can be construed as complex adaptive systems, which means that the same processes of inner
change can be seen to apply here as well. It is the assumption of this thesis, that these
processes would make the business ecosystem an optimal method for facilitating the
transition needed in the MLP model from micro- to meso-level. The business ecosystem can
be positioned between the niche and regime levels as a method that increases coevolutionary
development, self-organizes all necessary elements, and coordinates the collective entity
towards its shared goal towards emergence of a new system, as illustrated in figure 10. Next,
the processes of emergence, self-organization and coevolution are discussed more in detail in
connection with existing theory, as well as how they are seen to apply in the empirical results.

Figure 10. Business ecosystem and the mechanisms of self-organization, coevolution and
emergence in relation to the MLP model

7.2.1. Emergence
Emergence is the process in which micro level components interact and self-organize into
new structures, properties and phenomena in the macro level over time. (Kauffman 1995;
Langton 1986; Holland 1998; Goldstein 1999). Peltoniemi (2006), and Peltoniemi and Vuori
(2008), suggest that business ecosystems have emergent properties and thus the systemic
outcome cannot be predicted, designed, or simply reduced to its parts, as it rises from the
diffused interplay of the system and its actors only existing as a whole. The emergent

	
  

92	
  

properties of ecosystems could not be observed in the empirical study due to the fairly early
stages of ecosystem development in all the cases observed, and thus the emergent outcomes
of ecosystems had not yet surfaced. The full impact of these systems can thus only be
evaluated once emergent phenomena starts to be visible on higher levels. The direct outcome
of emergence cannot be planned or predicted, however, it can be argued that emergence can
be guided to some extent through directing micro-level actions through the collective shared
vision of the ecosystem. Cohesiveness of the collective shared vision, according to which
ecosystem actors are presumed to act upon, is thus of key relevance. However, empirical
results suggest that the creation and maintenance of such a collective vision is somewhat
challenging.

7.2.2. Self-organization
Self-organization refers to a system’s ability to renew structures and achieve higher levels of
complexity through its inner system mechanics – not through any internal or external
management (Prigogine & Stengers 1984; Rotmans & Loorbach 2009; Mitleton-Kelly 2003).
It is suggested by Peltoniemi (2006), and Peltoniemi and Vuori (2008), that business
ecosystems formulate structures, activities and order in collective autonomy through their
inner system mechanics, based on the complex interaction of multiple actors. Empirical
results suggest that systems building requires constructing a multitude of new value chains in
order to create a holistic value ecology for the system, and that organizing such a value
ecology was perceived to be considerably more efficient in ecosystems. The business
ecosystem structure is a more open structured entity with less formal ways of cooperating,
enabling the generation and organization of large amounts of different actors that provide
different inputs to the system. The ecosystem as a dispersed multi-node structure promotes
increased cooperation, integration of capabilities and sharing of knowledge, which increase
the system’s innate ability to align value creation. Thus business ecosystems also require less
formal ways of organizing, as actors in a way find their own place in the system in relation to
others. These elements make organizing a complex entity required for system building more
effortless, ultimately referring to the process of self-organization.
Although in theory self-organization is the complete autonomous organization of a system,
empirical results suggest that in practice business ecosystems exhibit different levels of selforganization. Empirical results suggest that inclusivity of the system affects strongly to the
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collective autonomy of the system. While some ecosystems operate according to an open
ecosystem logic, where no one is deemed to be the designed authority and the ecosystem is
directed by collective interaction, thus representing high levels of autonomy; others are more
exclusive, showing a clear the need for some form of management in order to facilitate the
organizing of the system, thus representing lower levels of autonomy.
This divide can arguably be seen to derive from the seemingly different nature of creating
industry systems and service systems. Empirical results show a clear juxtaposition between
business ecosystems involved in the creation service systems versus industrial systems.
Compared to service systems, industrial systems are arguably more closed by nature, due to
high levels of specialization, large investment requirements, as well as long and complex
value chains that require increased co-development and interoperability. These factors
combined make collective autonomy and self-organization in industrial systems more
challenging compared to service systems.
Empirical results show, that even in the ecosystems that represent higher levels of autonomy,
self-organization that is based entirely on collective autonomy is difficult to achieve and
different forms of management manifest through the role of orchestrator actor. This concurs
with Adner’s (2017) notion that even in the most autonomous systems complete leaderless
existence is a near impossibility. Also empirical results clearly suggest that the level of selforganization is low in the beginning of system building – emphasizing the critical role of the
orchestrator actor, who in the beginning of ecosystem creation actively organizes the system.
Once the ecosystem grows, self-organization can be expected to increase.

7.2.3. Coevolution
In theory, coevolution refers specifically to the interlinked and interdependent evolutionary
processes between systems, components, and the environment in which they are embedded in
(Gual & Norgaard 2008). Peltoniemi (2006), and Peltoniemi and Vuori (2008), suggest that
the interdependence of ecosystem actors leads to reciprocal behaviour within the system as
actors constantly respond to and evolve in accordance to the actions, strategic decisions, and
development of others that fundamentally contribute to the fitness and shared evolution of the
overall business ecosystem. Empirical results suggest, that the cooperative and coevolutionary
logic of business ecosystems is perhaps the most essential characteristic for facilitating
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systems building. Through the coevolution of actors, business ecosystems bring about
complementary development and co-innovation and ultimately develop into materializing the
system’s value proposition. A shared fate in the ecosystem enables dispersed investments to
be made among ecosystem actors, as all actors invest in the collective development of the
ecosystem and ultimately share in the profits from the realization of the system’s collective
goal.
Although the cooperative and coevolutionary logic is of key importance, empirical results
also suggest that companies find it challenging to implement in practice. There is a great deal
of uncertainty regarding how to best act in accordance to this new logic in order to unlock its
possibilities in the absence of commonly accepted rules and best practices.
As theoretical discussions suggest, coevolution is not always positive but also includes
predatory and competitive behaviour between actors in the system (Agiza, Elettreby &
Ahmed 1997, 985). Although competitive behaviour between niches in the ecosystem is
considered favourable in order to ensure that each position in the ecosystem has in a way gone
through competitive selection and is thus optimized to deliver greatest value, empirical results
suggest that pursuits of power and individualistic gain over the collective good in the
ecosystem, however, are extremely detrimental to the ecosystem’s overall fitness.
An important issue to discuss is the extent to which coevolution is perceived to extend to in
ecosystems. This is also linked to the discussion of ecosystem boundaries: the wider the
system is perceived to be, the wider the need for coevolution extends to. In theoretical
discussions, Aarikka-Stenroos and Ritala (2017) suggested the expansion of the
coevolutionary logic to encompassing a wider and longitudinal focus on evolution, which
occurs not just among direct ecosystem actors, but in relation to wider set of indirect actors as
well, such as technologies and institutions through joint context. Empirical results show, that
when systems building is in question, this becomes extremely relevant, as identified
underlying enablers for change include socio-technical-political factors, such as changes in
consumer behaviour, policy, institutional environment, and technological development.
Empirical results also suggest, that coevolution in ecosystems extends also to other systems
that need to coevolve in order for the system to realize its full potential. It is in the
intersection of evolving ecosystems where the greatest potential for change lies, leading to
blurred lines between systems.
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The coevolutionary logic can arguably be extended also indirectly to coopetition, as
competitors are essentially working towards the same goal of overthrowing the incumbent
system. Empirical results suggest, that with coopetition comprehensive and partly
complementary offering can be created, and as such this behaviour can be seen to extend
more than interaction and take forms of coevolution – at least in the earlier stages of system
development. Empirical results suggest, that since the market potential in system change is so
extensive, it is advisable to create a comprehensive offering and grow the general market with
competitors. However, once the incumbent system starts to break down, coopetition moves
more towards competition and the battle of ecosystems starts.

7.3. How can the collective success of a business ecosystem in pursuit of
sustainability-oriented system change be facilitated by an orchestrator
In the previous chapter, the processes of emergence, self-organization and coevolution were
discussed as the main processes that make the business ecosystem a suitable approach for
facilitating sustainability-oriented system change. However, there were also key challenges
with regard to implementing these processes. It can thus be argued, that by enforcing these
previously discussed processes and by solving the key challenges that relate to them,
orchestrator actors can facilitate the effective functioning, development, renewal and
adaptation of the ecosystem throughout the long process required to achieve system change.
Empirical results suggest that orchestrator actors can facilitate the effective functioning of the
system in the following ways. These results were largely compliant with the managerial
actions suggested by Adner (2017) and Williamson and De Meyer (2012).

7.3.1. Creating a collective shared vision to which everyone can opt into
Creating a cohesive collective vision is important to guide emergence, however, since all
individual actors in an ecosystem also have their own strategies and goals, as well as come
from various different sectors, unifying the perspectives of numerous actors to a cohesive
collective vision, to which everyone can opt into, can be challenging. Although the pursuit of
sustainability-oriented system change in itself can be to an extent construed as an overarching vision between business ecosystem actors, a premise of operationalization and value
creation is also necessary in order to differentiate from the more obscure agenda of innovation
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ecosystems. Based on the empirical results, ecosystem visions largely originate from the
visions of orchestrator actors, which is why they pose great influence over the ecosystem’s
vision. It can be deducted from the empirical results, that building an ecosystem vision to
which all actors can opt into requires making it more open ended in the beginning, which is
then specified through cooperation and interaction that bring out further elements of the
collective vision, ultimately developing the ecosystem’s vision towards stronger cohesion.
In theoretical discussions it was suggested that sustainability transitions should be to some
degree directed through governmental action and targets, instead of being completely
emergent (Smith, Stirling & Berkhout 2005; Geels 2011). Empirical results concur with this
and suggest that although actual governmental interference is not deemed necessary in most
cases, upper level frame setting to support and guide the overall development for sustainable
systems is imperative. Thus, the adherence of ecosystem visions to larger frames in societal
development is also seen as an important element for larger cohesiveness.

7.3.2. Establishing platforms and standardized processes for aligned value creation,
complementary development and co-innovation – and then letting them go
Empirical results suggest, that especially in the beginning stages of systems building
orchestrator actors have a significant role in facilitating the ecosystem’s development and
functionality. Orchestrator actors act as the connectors between a myriad of actors by
providing the underlying platforms or processes for the system. It is through these platforms
and processes, that orchestrator actors actively coordinate relationships and organize
ecosystems for aligned value creation, complementary development, and co-innovation. By
providing the underlying structure of connectors to the system, the ecosystem is able to grow
in terms of actors, activities and their interaction, and eventually become more selforganizing.
Empirical results also suggest, that although the role of the orchestrator actor is significant in
the beginning stages of the ecosystem’s development, as the ecosystem grows the
orchestrator’s role is expected to diminish as well – not in terms of value, but as the main
governing force of the system. Orchestrator actor should be expected to be able to relinquish
some of the more active orchestrating duties, which take up resources from the orchestrator
actor, and thus freeing it to focus more on its core business. As discussed previously,
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ecosystems present different levels of self-organization and the extent of the orchestrator’s
role depends on the level of collective autonomy of the system. Although different levels of
self-organization seem to be somewhat necessary (due to the reasons explained before),
pursuing ever-higher levels of self-organization in any case can be argued to be extremely
critical in order to enable the system’s further development and growth in size, complexity
and value offering to create a comprehensive systemic entity that is able to challenge the
incumbent system. As noted by one of the interviewees in this study, that as long as there is
someone who is actively managing the ecosystem, so long the ecosystem cannot fulfil its
fullest potential – as ecosystem development must ultimately be guided by the collective
interrelations of its actors. However, relinquishing management to the self-organizing
mechanisms of the ecosystem was found to be especially challenging for large established
companies, who are used to operating according to hierarchies and high levels of control, and
thus ultimately a change in the organizational culture and mindset is needed.

7.3.3. Facilitating visibility throughout the system and promoting increased holistic
system understanding
As orchestrator actors occupy central positions in the ecosystem, they posses high level
understanding of the system as a whole and have good visibility throughout the system.
However, in order to increase coevolutionary development, enabling visibility and
understanding to spread throughout the system to engage all of its actors is of special
importance. Complementary and co-innovative solutions need to fit to the overall solution, in
order to result into increased functionality and value creation in the ecosystem. Empirical
results suggest, that orchestrator actors can facilitate coevolutionary development by
promoting a holistic systemic understanding throughout the partner network and increasing
visibility throughout value chains with data collection and increased information sharing.

7.3.4. Establishing common rules
As discussed previously, the coevolutionary logic of business ecosystems also brings forth
challenges with regard to pursuits of power and individualistic gain. Empirical results
suggest, that orchestrator actors can alleviate these challenges by establishing common rules
that prevent the formation of barriers in ecosystem’s value creation and organization, and set
the tone and informal rules for the ecosystem. Coevolution in ecosystems ultimately requires
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that one actor can’t obstruct the value contribution of another. Empirical results suggest that,
for instance, long-term contractual agreements should not be made that protect an actor’s
position in the ecosystem and block others. Positions in the ecosystem should be distributed
based on open competition. Similarly, the ecosystem’s coevolutionary development can
become hindered by individualistic attempts to intellectual property rights. Ecosystems are
based on collective development and therefore their innovation outcomes should also
arguably be treated as collective intellectual property, where intellectual property rights
should be based on shared contributions and shared value extraction. However, there is a clear
need for further development in the institutional environment beyond the capabilities of
orchestrator actors to ensure increased functionality of business ecosystems with this regard.
The institutional environment should develop into recognizing the business ecosystem as a
meaningful new form of business, and as such develop new supportive functions with regard
to legislation, taxation and intellectual property rights to ensure business ecosystem’s
functionality under the coevolutionary logic.
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8. CONCLUSIONS
This thesis has taken a systems perspective to the challenge of sustainability. It is clear, that
relevant impact towards solving this challenge can only be achieved by inflicting change on
relevant societal functions – such as mobility, housing, food, energy, etc. – and subsequently
their underlying systems. However, to bring about such change in these underlying systems is
a challenge in its own right, as existing systems are firmly entrenched in society. Therefore,
discovering effective means to facilitate sustainability-oriented system change is a critical
issue, and has been the main focus of this thesis.
Means for pursuing sustainability-oriented system change ultimately need to be fitted to the
complex and multi-layered environment (economy and society) and issues (sustainability) in
which they are embedded, as well as suited to facilitating the underlying processes that
govern the institutionalization of new system solutions. Thus a new approach is suggested,
that is seen to be fitting to all of these aforementioned contexts – the business ecosystem.
Business ecosystem approach offers a more suitable architecture, dynamics and overall logic
for harnessing the power of a wide network of actors for the building of systemic solutions,
and more effective ways of governance towards transitions and ultimately achieving system
change.
By positioning the business ecosystem between niche and regime levels in the multi-level
perspective model (Geels 2004; 2005; 2010), it has been presented that necessary niche
development for the materialization of system innovation can not only be facilitated, but also
effectively organized and collectively coordinated under a unified ecosystem vision towards
the formation of a new system, and thus facilitating a faster transition of systems from microto the meso-level where the incumbent system can be challenged. Business ecosystems are
presented as complex adaptive systems, and as such adapt to their environment through the
processes of emergence, coevolution and self-organization. These processes are presented to
make the business ecosystem an optimal method for facilitating the transition needed in the
multi-level perspective model from micro- to meso-level, by ways of enabling the
coevolutionary development of system, intersystem and larger context elements; selforganizing all the necessary elements for a functional entity; and coordinating the collective
entity towards its shared goal and emergence of a new system.
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Orchestrator actors have a critical role in facilitating the effective functioning of business
ecosystems. By enforcing the aforementioned processes and by solving the key challenges
that relate to them, orchestrator actors can facilitate the effective functioning, development,
renewal and adaptation of the ecosystem throughout the long process required to achieve
system change. Orchestrator actors can pose influence through the following activities: 1)
creating a collective shared vision to which everyone in the ecosystem can opt into, 2)
establishing platforms and standardized processes for aligned value creation, complementary
development and co-innovation – and then letting them go, 3) facilitating visibility throughout
the system and promoting a holistic system understanding, and 4) establishing common rules.
Orchestrator actor’s role is emphasized in the beginning stages of ecosystem’s development,
however, as, the ecosystem grows the orchestrator’s role is expected to diminish as well – not
in terms of value, but as the main governing force of the system.
This thesis has also discussed the underlying motives and incentives for the creation of
sustainability-oriented system change on the level of individual actors. Sustainability
entrepreneurs are instigators of change by identifying problems in society and markets with
regard to sustainability, and that through a problem solving approach pursue to innovate,
develop, and commercialize solutions for these problems. Thus, the underlying instigator for
change can be seen to originate from the opportunities and insufficiencies of markets, which
are exploited by entrepreneurial action.
Sustainability incentives largely originate from company values and strategy. Sustainability,
although valued as an intrinsic good, also makes for good business. Creating sustainabilityoriented systems is seen as a way to tap into the extensive potential embedded in the
disruption of existing markets, as well as gaining entry to new markets – allured by the high
growth potential and total size of these markets. There exists clear market opportunities in
creating sustainability-oriented system solutions, and three different types of changes to
systems were presented: systemic reconfiguration, systemic shift and systemic disruption. A
collective agency is formed to pursue change in systems, and manifests in the form of a
business ecosystem: the joining of actors and their aligned capabilities for the pursuit of a
common goal. The business ecosystem approach for facilitating sustainability-oriented system
change is implemented across sectors and thus indicating to its prominence as a somewhat
preferred mean for pursuing change in systems.
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In the beginning of this thesis a hypothesis was made, that the business ecosystem approach
could be effectively employed to deliver sustainable solutions on a systemic level, bring
success to companies involved, and instigate system change on a larger scale to bring us
closer to a sustainable future. Thus, the conclusion of this thesis is that the business ecosystem
can in fact be used as an effective approach to facilitating sustainability-oriented system
change. Although it includes high risks, it can also prove to be highly lucrative for companies
involved. However, whether business ecosystems will grow to instigate system change on a
larger scale still remains to be seen in practice in the future.

8.1. Theoretical and managerial contributions
By integrating the issues of system change, sustainability, sustainability-oriented innovation,
and business ecosystems, this thesis has studied the compounded impact of these issues
leading to theoretical and managerial contributions. This thesis has pursued to answer to the
research gaps identified in previous studies and literature. Firstly, this thesis has branched out
from the organizational focus prevalent in previous studies regarding corporate sustainability
and innovation and contributed to the wider examination of a systems perspective. Secondly,
this thesis has contributed to the field of transition management with a new approach –
business ecosystems as a form of collective agency – through which companies can actively
contribute to facilitating the underlying processes that lead to sustainability-oriented system
change. In addition, this thesis has examined business ecosystems and their orchestration in
the context of sustainability-oriented system change and extended existing managerial
perceptions. All in all, this thesis has provided new insights and delineated a more integrated
theoretical and managerial approach of how business ecosystems can facilitate sustainabilityoriented system change.

8.2. Limitations and directions for future research
The main limitations identified for this thesis are the limited availability and accessibility of
previous theoretical research and suitable empirical data. Due to the fact, that no previous
research had been conducted about this specific subject – business ecosystem approach for
sustainability oriented system change – lack of existing theoretical research on the
intersection of all three approaches can to some extent have limited the full intricate
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understanding of this subject, making this an exploratory study. Also, as sustainability
transitions are long-term processes, retrieving data from such a period of time was not
possible for the resources available for this study, which is why other evidence was used to
observe the phenomenon. This can to some extent limit the validity of this research. For
future research it would be advisable to conduct a longitudinal study, which would enable a
deeper examination into system change and how the business ecosystem approach fits to the
processes of change in practice throughout the different stages. Also, as the empirical data
was focused on environmental sustainability, for future case studies it would be advisable to
generate a sample, which would take into consideration also the dimension of social
sustainability and thus most likely leading to more comprehensive results.
In general, more future research is needed on the managerial, as well as on the theoretical
side, to unlock the advantages that the business ecosystem can bring to facilitating
sustainability-oriented system change.
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APPENDICES
Interview framework
Background information
− How would you describe the collective shared vision of your business ecosystem? (i.e.
what is the purpose of its existence, the general aim)
− At which developmental stage would you describe your business ecosystem being in
currently: early development, growth or stabilized?
−

How would you currently position your company as a member of the business
ecosystem?

− What kind of market opportunities do you see in the creation of sustainable system
solutions? What are the incentives to engage in such business?
The business ecosystem approach
− What is the underlying value proposition of your solution? (i.e. to what need/problem
does your solution provide answers to?)
− How would you describe your solution to being
a) Systemic?
- What are the other actors, technologies, and institutions that the solution has an
effect on? In short-term and in long-term?
b) Sustainability-oriented?
- Is sustainability in this solution more externally-driven (or an internal, strategic
choice? Or both?
- How do you measure the sustainability impacts of your solution (e.g. metrics, KPIs)
− How would you define the boundaries of your ecosystem?
− How would you describe your ecosystem’s expected influence to the existing system
and structures?
− How in your opinion is the business ecosystem approach suited to changing existing
structures and further instigating system change?

	
  

123	
  

− Have you established a specific ecosystem strategy? How could you describe this,
what are the key actions and practices?
− What kind of complementary development (e.g. co-innovation, intermediary
adaptation) would be needed for the widespread mass adaptation of your solution?
− What other elements (e.g. technology development, institutional changes, regulation,
digital platforms, customer behaviour) do you consider to be instrumental in this?
− How are you currently addressing the need for complementary development, as well
as the other essential elements, through your ecosystem approach?
− Do you consider the involvement of any specific partners to be of great importance to
help enable the faster or more widespread adaptation and acceptance of your solution
in the market? Could you identify a few?
− What are your thoughts on cooperation with competitors in the business ecosystem
approach? What kind of impact do you think is possible to achieve through such
cooperation?
− What do you consider as the key advantages in the ecosystem approach with regard to:
a) your own business
b) creating sustainable solutions
− What do you see as the main challenges of the business ecosystem approach?
Ecosystem management, orchestration & partnering
− How would you characterize the manageability of your ecosystem versus the level of
collective autonomy within the ecosystem?
− How would you describe your role as the orchestrator in the ecosystem to facilitate the
effective functioning of the ecosystem towards its vision?
− How are missing complementary capabilities identified and how are partners with
such capabilities attracted to the network?
− How do you facilitate the collaborative creation of new solutions and innovation in
your ecosystem?
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Concluding remarks
− How would you envision the business ecosystem in the future and what would you see
as the desired state?
− Lastly, in your opinion, what do you think would be needed for businesses to engage
more in the creation of sustainability-oriented systemic solutions in the future?
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