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Abstract

Large technical systems, such as energy grids, transport networks and freshwater and sewage
systems, are socio-technical systems designed to last for many decades. Typically, they operate
under strong regulation and are dominated by incumbent actors who are frequently portrayed as
reluctant to commit to novel ideas and experiments. Therefore, large technical systems are often
characterised by path dependence, and newcomers, such as entrepreneurs or actors from adjacent
sectors, have limited room to initiate path-breaking innovations. Not just ‘anyone’ can design
and build a large technical system, such as an electricity grid.

Still, recent empirical findings show that path-breaking innovation also emerges within large
technical systems, and there has been a growing scholarly interest in understanding this
phenomenon. However, this research has remained at the organisational level, overlooking the
internal complexity of organisations, including the individuals within them. As a result, there is a
gap where an intrapreneurial perspective could provide new insights.

Relying on three separate studies containing several empirical cases, primarily from the Swedish
energy and traffic safety sectors, the thesis applies a qualitative approach to examine the locus of
agency in path-breaking innovations in large technical systems. A role-based typology of
sustainability intrapreneurs is proposed, distinguishing between the agenda setter, the
demonstrator and the networking educator, each role contributing differently to the development
and scaling of path-breaking innovation. Findings show that some incumbent employees act as
sustainability intrapreneurs and play these roles, at their own discretion, to mobilise resources,
challenge dominant technologies and visualise alternative futures for colleagues and others.

Theoretically, the thesis integrates insights from the entrepreneurship literature into the
sustainability transitions literature, allowing the development of a novel analytical lens focusing
on incumbent employees. This incumbent firm-internal bottom-up agency has previously not
been represented in the conceptualisation of incumbents in sustainability transitions.
Furthermore, the proposed concept of sustainability intrapreneurship is a new form of
intrapreneurship, focusing explicitly on improving the socio-technical system rather than merely
the employer’s organisational benefits. By capturing sustainability intrapreneurship as both a
theoretical concept and an empirical phenomenon, this thesis contributes to understanding how
agency for early-stage sustainability transitions emerges, evolves and materialises within large
technical systems.

Keywords: sustainability intrapreneurship; sustainability transitions; large technical systems;
incumbents; employees; workplace behaviour.
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1 Introduction

The inspiration for the thesis came from an initiative that seemed to be driven by one of
Sweden's three largest electricity grid operators. In 2016, this Distribution System Operator
(DSO) turned a small village in southern Sweden into a fully self-sufficient energy community.
By taking advantage of local solar and wind production, adding a smart IT system, a ‘just-in-
case’ renewable (HVO) diesel generator and a battery for storage, the village became the first
Swedish community with an electric microgrid, able to produce and store its own energy. At first
glance, the DSO’s involvement in this initiative was puzzling since the widespread development
of self-sufficient and grid-independent energy communities would threaten their core business.
This made me curious about how and why this idea had come up in the first place. When
investigating this question, I soon got caught up in a fascinating story about two employees and
their strong personal drive to develop sustainable, self-sufficient energy systems.

In short, what I found was two DSO employees who, at their own discretion and without
permission, used ‘slack time’ to seize an opportunity to act on their personal beliefs about a
sustainable and resilient energy system. They secured external funding and identified a suitable
site within the DSO’s electricity grid — not just once, but twice. They engaged in dialogues with
local residents and utilised external funding to hire a public relations officer, successfully turning
local resistance into acceptance. Thus, what may look like a DSO initiative of path-breaking
innovation was really the work of two of its employees. This made me realise that individuals
can significantly influence what we may perceive as ‘firm behaviour’.

Hence, by adopting an individual-level perspective, the thesis explores how employees of
established firms and other organisations (labelled incumbents), acting as sustainability
intrapreneurs, can contribute to the formation and diffusion of path-breaking innovation in early-
stage sustainability transitions. Path-breaking innovation differs from path-dependent innovation,
which is characterised by incremental improvements and ‘innovation-as-usual-mentality’. Path-
breaking innovation, instead, entails creation through meaningful navigation of constituted
events that break with existing technologies, norms and institutions (Garud & Karnee, 2001; Van
Looy et al., 2001). This can be done, for example, by requiring different standards, changed user
practices, industry structures or decision-making processes (Smith & Raven, 2012). I will return
to the importance of path-breaking for sustainability transitions in the next section. First,
however, I will briefly demonstrate that the established sustainability transitions literature has
difficulty explaining the origins of path-breaking innovation, specifically in the context of energy
systems.

In the sustainability transitions literature, incumbents are frequently portrayed as being reluctant
to commit to novel ideas and experiments (Geels, 2002; Geels & Raven, 2006; Meadowcroft,
2009). However, since about the same time that the small village in the example above became a



fully self-sufficient energy community, sustainability transitions scholars have paid increasing
attention to incumbents’ efforts to adapt to transitions and actively shape them. It has been
demonstrated that incumbents, as organisations, are in practice far more heterogeneous, nuanced
and complex than commonly assumed in the transition literature and theory, and they can play
different roles and enact critical strategies and actions in accelerating or slowing down
transitions (Berggren et al., 2015; Karltorp & Sandén, 2012; Kungl, 2015; Steen & Weaver,
2017; Turnheim & Sovacool, 2020). For example, it is argued that incumbents can engage in
various roles and activities aimed at developing radical innovations, niche alternatives or
exploring and adopting emerging alternatives during regime change. They can also actively
contest any form of regime change by staying inert and focusing on incremental fixes (see Table
1 for a review). This is not an ‘either-or’ situation, and incumbents can sometimes seek dual
strategies of preservation and niche development simultaneously and change modes of behaviour
over time (Berggren et al., 2015; Dutt, 2022; Geels et al., 2016; Hoes et al., 2016; Lindberg et
al., 2019; McMeekin et al., 2019; Smink et al., 2015; Tolonen, 2024; Vormedal et al., 2023).

In the sustainability transitions literature, the focal point of agency has primarily remained at the
organisational level. Incumbents are assumed to act as a single body with a unified agency.
Firms are, obviously, complex bodies, and in some aspects, the behaviour of an organisation is,
in a limited but important sense, reducible to the behaviour of the individuals who are members
of that organisation (Nelson & Winter, 1982). Hence, organisations can be understood as a
collective of individuals with diverse interests, including pro-social and environmental concerns
(Hansen & Steen, 2015). Along these lines, scholars have called for greater use of
multidisciplinary insights to embrace a more pluralistic and ultimately, complementary approach
regarding actor perspectives (Kaufman et al., 2021; Upham, Bogel, & Diitschke, 2019).

Recently, in the sustainability transitions literature, the interest in the individual level has been
increasing. Studies have started to highlight the importance of individual-level agency in relation
to incumbents in sustainability transitions. It is argued that managers in incumbent organisations
can play a crucial role in shaping the development of sustainability transitions (Goggins & Rau,
2021; Hoes et al., 2016). For example, it is suggested that managers' personal beliefs and
incentives (Kenner & Heede, 2021; Kump, 2023; Loder et al., 2024) and their abilities to enable
strategies, new practices (Leitch et al., 2019; Lenfle & Soderlund, 2022; Moncreiff et al., 2024;
Sackey & Akotia, 2017; Wang et al., 2022), or include entrepreneurial staff members
(Papadonikolaki et al., 2023), are important aspects of incumbent firm behaviour. Even though
these studies adopt a firm-internal approach and are partly linked to personal sensemaking
(Halttunen et al., 2022), they still employ a top-down perspective in which management is seen
as having the agency to influence what actions are taken in relation to sustainability transitions.
Only a very limited number of studies in the sustainability transitions literature look beyond
management and delve deeper into the organisation. These studies primarily underscore the
importance of R&D teams and dedicated business units. Particularly, the ability to negotiate with



various parties, identify standard technologies and components and drive innovation and
strategic renewal (Berggren et al., 2015; Schonwélder & Weber, 2023).

However, in the initial example above, there was no top-level management decision to transform
the village into a fully self-sufficient energy community. Nor did the two employees simply do
what was expected of them in their professional roles. Furthermore, I did not find any firm-level
strategies aimed at actively developing or exploring self-sufficient energy communities. Instead,
this initiative was fully undertaken by two employees who, at their own discretion, acted on
personal beliefs about the future and had to find and seize opportunities within and outside the
organisation. Such bottom-up agency is not represented in the conceptualisation of incumbents in
sustainability transitions. Thus, there is a gap in the sustainability transitions literature regarding
the role of employees who, without the professional expectation of developing innovation and
business, are motivated to take actions to initiate and develop path-breaking innovation for
sustainability transitions.

As a reader, you may now wonder: what exactly is the problem here? After all, aren’t there
entrepreneurs and niche initiatives already offering alternatives to the incumbent actors within
the regime (to borrow lingo from sustainability transitions theory)? Let us return to the example
introduced at the beginning of this introduction, where two incumbent employees, at their
discretion, initiated Sweden’s first community electric microgrid. It is interesting to note that this
event took place within the context of a large technical system (Hughes, 1987). Large technical
systems, such as those in the energy distribution and transportation sectors, are systems including
critical infrastructures that are essential to society. They are strongly path-dependent, as the
infrastructure is typically capital-intensive and often designed to last for many decades.
Incumbent actors own or have oligopolies over technical infrastructures, they operate under
strong regulation and are usually owned and administered by public actors (Markard, 2011).
Therefore, newcomers, such as entrepreneurs or actors from adjacent sectors, would have limited
room to initiate breakthrough innovations in these sectors (Markard & Trufter, 2006). Not just
‘anyone’ can, or is allowed to, design and build an electricity grid and start to compete with the
incumbent energy industry, especially not on a large scale (Andersen & Markard, 2020). The
same can be said about large but localised infrastructural systems, such as district heating,
drinking and sewage water infrastructures (Markard & Truffer, 2006; Turnheim & Geels, 2019).
However, intrapreneurs, i.e., employees with entrepreneurial skills, would, on the other hand,
have access to the infrastructure and the possibility to act bottom-up and from within the
incumbent organisation (Burgelman, 1983; Pinchot III, 1985). Let me, therefore, briefly
introduce the intrapreneurship perspective and elaborate on its possibilities for understanding the
example introduced at the beginning of this introduction.

In its original form, intrapreneurship focuses on creating new business opportunities or strategic
organisational renewal for a single firm (Corbett et al., 2013; Lang & Baltes, 2019). It is a



bottom-up, firm-internal process seeking to renew established organisations or increase their
competitive advantage (Corbett et al., 2013; Hernandez-Perlines et al., 2022). Path-breaking
innovation, however, represents a dramatic departure from the dominant development trajectory
in a particular field, for example, by challenging established technologies, practices or business
models (Smith & Raven, 2012; Walrave et al., 2018). Thus, path-breaking innovation extends
beyond creating value for the single firm and seeks to improve the sector at large.

Intrapreneurship, with its single-firm focus, is therefore not a perfect fit for describing the actions
of the two incumbent employees who started a fully self-sufficient energy community in their
employers’ electricity grid and name. Nevertheless, with some adjustments to sustainability
transitions, the intrapreneurial perspective, with its inherent individual-level analysis, can
provide a fruitful theoretical framework for understanding incumbent employees who engage in
path-breaking innovation for sustainability transitions of large technical systems. I will return to
the intrapreneurial perspective and the necessary adjustments to sustainability intrapreneurship in
the next section.

Against this background, the purpose of this thesis is to investigate how and why incumbent
employees who act as sustainability intrapreneurs become key actors in path-breaking innovation
in early-stage sustainability transitions of large technical systems. I use the term ‘early-stage’ to
refer to potential or emerging transitions that have not yet resulted in any visibly changed
behaviours or new dominant technology designs (Rotmans et al., 2001). In the energy sector, for
example, initiatives such as the village case in Paper I illustrate the potential in fundamentally
rethinking energy distribution. Although energy distribution systems, such as the electricity grid
and district heating networks, have been in place for decades, they currently show few signs of
transformative change in either technical configurations or business models. Three research
questions have therefore guided my work:

RQ1: In what ways do sustainability intrapreneurs initiate, develop and realise path-breaking
innovation in early-stage sustainability transitions of large technical systems?

RQ2: How do psychological factors, such as personal values and beliefs, shape
sustainability intrapreneurship and new workplace behaviour in relation to early-stage
sustainability transitions?

RQ3: How can sustainability intrapreneurship influence the development of sustainability
transitions?

The thesis is situated within the sustainability transitions literature, a field that largely focuses on
long-term, multidimensional processes of socio-technical systems change (Kdhler et al., 2019;
Markard et al., 2012). By introducing sustainability intrapreneurship as the locus of prime
movers in a context where actors such as frontrunners, grassroots and entrepreneurs have limited



room to initiate path-breaking innovation, the thesis contributes with a bottom-up perspective on
the origin of path-breaking innovation in large technical systems. As such, the thesis offers a
distinct yet multi-disciplinary agency perspective, demonstrating theoretical and practical
relevance primarily in understanding, supporting and governing the early stages of sustainability
transitions, particularly in large technical systems.

The sustainability intrapreneurship framework is derived from the entrepreneurship literature and
has been developed in one of the papers included in the thesis. It is a framework that extends
intrapreneurship as a value-driven workplace behaviour, aiming to drive path-breaking
innovations for sustainability transitions. The reason for taking an entrepreneurial perspective in
the thesis is that, as illustrated earlier in this introduction, when I investigated the origins of the
initiative to transform a village into a fully self-sufficient energy community, I found that the two
employees approached the task in a very entrepreneurial way (Shane & Venkataraman, 2000). I
will elaborate on this observation in a later section, before introducing the framework for
sustainability intrapreneurship.

The introduced framework for sustainability intrapreneurship will be used to connect the
attached papers into a more coherent body of knowledge to address the thesis's purpose.
Combined with the exploration of personal values that precede sustainability intrapreneurial
behaviour, the thesis will provide an individual-level understanding of how and why incumbent
employees act as sustainability intrapreneurs. As such, the thesis will not only contribute to the
sustainability transitions literature but also offer new perspectives on the entrepreneurship
literature, particularly by expanding the understanding of intrapreneurs’ personal motivation and
perspectives on path-breaking value creation.

The thesis combines a number of case studies from the energy sector to explore the emergence of
path-breaking innovation in an early-stage sustainability context. To contrast this with path-
breaking innovation that we know has had an impact, I have also added a case study on the
introduction of Vision Zero, a road-safety policy developed and implemented in Sweden in late
1990. I elaborate on the case selection in Section 4.2.1. In the next section, I will review the
literature on incumbent employees as key actors in path-breaking innovation in early-stage
sustainability transitions and, from a theoretical perspective, explore whether psychological
factors can explain their workplace behaviour.



2 Theoretical framework

The following literature review will focus on what is known about incumbent employees in
relation to early-stage sustainability transitions. I will explore parts of the social psychology
literature to examine whether psychological factors, such as personal values, beliefs and norms,
can be used to better understand workplace behaviour and if this can explain why some
incumbent employees choose to act as sustainability intrapreneurs. The section concludes with a
review of the intrapreneurship literature.

2.1 Sustainability transitions, the role of path-breaking innovation and
individuals

Sustainability transitions are open-ended, complex and dynamic processes, encompassing
environmental, social and economic dimensions that evolve over decades (Markard et al., 2012).
To help us understand these complex processes, a multidisciplinary sustainability transitions
literature has emerged, providing insights into factors that influence the adoption of new
practices and technologies, as well as the barriers and opportunities that can enable or delay
sustainability transitions (Kdhler et al., 2019). The central aim of this literature is to
conceptualise and explain how radical changes across different parts of society, such as
geographic areas or sectors, occur in ways that also fulfil societal functions (Kohler et al., 2019).
The sustainability transitions literature has its roots in theories of evolutionary economics, with
additional insights from complex systems theory and the history of technology (Markard et al.,
2012). Sectors are often referred to as ‘socio-technical systems’, which include multiple actors
(e.g., individuals, firms, collective actors), institutions (e.g., societal and technical norms,
regulations, standards of good practice), material artefacts (e.g., technology and infrastructures)
and knowledge (Geels, 2004; Weber, 2003).

Briefly, this field has four main theoretical frameworks: transition management (Loorbach, 2010;
Rotmans et al., 2001), strategic niche management (Geels & Raven, 2006; Kemp et al., 1998),
the multi-level perspective on socio-technical transitions (Geels, 2002, 2005) and technological
innovation systems (Bergek et al., 2008; Hekkert et al., 2007; Jacobsson & Johnson, 2000).
These frameworks take a systems perspective to capture co-evolutionary complexity and key
phenomena such as path dependency, emergence and non-linear dynamics. The innovation
systems frameworks focus on the structures that create change, while frameworks using the
multi-level perspective focus on the structures that are changing. Naturally, these perspectives
complement each other. Primarily, studies in the sustainability transitions literature derive data
from detailed case studies, often spanning several decades, in order to gain a deeper
understanding of the complex, long-term changes that occur within specific sectors.



[llustrating sustainability transitions is a balancing act between simplifying a complex reality and
teasing out simplified patterns. Interpreted as a relatively linear, evolving process, sustainability
transitions can be divided into four development phases: pre-development, take-off, acceleration
and stabilisation (Rotmans et al., 2001). In the sustainability transitions literature, it is often
recognised that in the pre-developing phase, path-breaking innovation (Garud & Karnge, 2001,
Van Looy et al., 2001) that embodies a highly novel socio-technical configuration is important
for creating networks, reducing the uncertainty of new technologies and applications, and
opening up new social spaces and politics for governing towards the future (e.g., Bergek et al.,
2008; Berkhout et al., 2010; Castan Broto & Bulkeley, 2013; Farla et al., 2012; Geels, 2005;
Hekkert et al., 2007; Hellsmark et al., 2016; Kemp et al., 1998; Seyfang & Smith, 2007). Path-
breaking innovations are typically found in all socio-technical systems undergoing transition
(Hildén et al., 2017; Sengers et al., 2019), including large technical systems (Turnheim & Geels,
2019).

As noted in the introduction, individuals can play key roles in path-breaking, specifically in the
early stages of sustainability transitions (Diitschke et al., 2024; Perlaviciute et al., 2021; Upham,
Bogel, & Diitschke, 2019). In the sustainability transitions literature, individuals with expert
knowledge are brought forward, for example, as ‘frontrunners’ in transition arenas (Rotmans &
Loorbach, 2009) or as ‘system builders’ in emerging technological innovation systems (e.g.,
Hellsmark & Jacobsson, 2009; Wittmayer & Schipke, 2014). Furthermore, end-users are
sometimes highlighted as key actors in social movements, civil society and social networks,
exerting pressure on policymakers and firms to adopt more sustainable practices (Hargreaves et
al., 2013; Seyfang & Haxeltine, 2012; Seyfang & Smith, 2007). In some cases, psychological
factors such as personal values, beliefs and norms are emphasised as important antecedents for
individuals’ engagement and acceptance in early-stage sustainability transitions (e.g., Bogel &
Upham, 2018; Kump, 2023; Perlaviciute et al., 2021; Upham, Bogel, & Diitschke, 2019; Upham
et al., 2021). Next, [ will review this literature in detail, and I will start by examining how
personal values, beliefs and norms can shape the workplace behaviour of employees.

2.1.1 Personal drivers of behavioural change in sustainability transitions

The antecedents of individuals’ behaviour are complex and will not be fully addressed in the
thesis. However, for matter on the current purpose, I will review some of the theories from social
psychology, which state that value-driven behaviour, such as engaging in path-breaking actions
for early-stage sustainability transitions, is grounded deep within a person’s cognitive sphere,
more specifically, in personal values (De Groot & Steg, 2008; Schwartz, 2006, 2012; Steg et al.,
2013; Verplanken & Holland, 2002). Drawing on the value-belief-norm theory (Stern et al.,
1999), psychological factors can provide a strong explanatory account of individuals’ value-
driven behaviours, including in the workplace (De Groot & Steg, 2008; Schwartz, 2006, 2012;
Verplanken & Holland, 2002). For readers who normally don’t read social psychology literature,
I would like to highlight that the context of a specific behaviour can be of importance. For



example, whether a person sorts out their waste can differ between home and the workplace. In
this thesis, I focus on how individual values, beliefs and norms may affect individuals’ behaviour
at the workplace.

Acknowledging the importance of individual-level factors is not new to the sustainability
transitions literature. It has previously been applied in, for example, the understanding of
consumption patterns and acceptance of more sustainable technologies (Bogel & Upham, 2018;
Fernqvist & Hansla, 2021; Perlaviciute et al., 2021; Upham, Bogel, & Diitschke, 2019; Upham et
al., 2021). Nevertheless, the individual-level perspectives are often marginalised in high-level
sociotechnical transition concepts (Upham, Bogel, & Diitschke, 2019). A better understanding of
what motivates people to change their behaviour, also at the workplace, in the early stages of
sustainability transitions, can thus add to a more multi-disciplinary actor perspective in the
sustainability transitions field (Perlaviciute et al., 2021; Upham, Bogel, & Johansen, 2019).

In the following section, I will review some of the established individual-level perspectives in
the sustainability transitions literature and explore how individuals and their personal
characteristics are brought forward. It will be demonstrated that individuals primarily appear as
part of a community, as small-business owners or actors in professional roles (e.g., managers and
policymakers), rather than employees of established companies. Thereafter, I will examine the
emerging body of literature on incumbents' behaviour in relation to path-breaking, to see if there
is any mention of employees, e.g., whether they are identified and associated with path-breaking
activities, if there are specific professional roles or behaviours brought forward, and if
psychological factors are described.

2.1.2 Grassroots, frontrunners and system builders

In the multi-level (Geels, 2002, 2005) and strategic niche management (Geels & Raven, 2006;
Kemp et al., 1998) perspectives, experiments of new technologies and practices are often
referred to as bottom-up driven processes, typically small-scale and explorative, and there is
usually an emphasis on uncertainty (e.g., (Geels, 2005; Kemp et al., 1998)). Path-breaking
innovations are primarily associated with niche actors, such as visionary entrepreneurs, start-ups
or grassroots movements (Kemp et al., 1998; Smith & Raven, 2012). The multi-level and
strategic niche management perspectives apply a Schumpeterian notion of entrepreneurship in
which a significant motivator for entrepreneurs is to build a new organisation with the goal of
gaining financial rewards (Schumpeter, 2010). Thus, entrepreneurs and start-ups are usually
portrayed as visionary firms or individuals with capabilities such as visioning and networking
(e.g., Garud & Karnge, 2003; Horisch, 2015). I will revisit the entrepreneurial perspective,
particularly intrapreneurship, in more detail in Section 2.2.

Grassroots-driven experiments are understood as social innovations that aim to empower local
communities (Berkhout et al., 2010; Seyfang & Smith, 2007) and test sustainability and climate



solutions in real-life urban settings (Castan Broto & Bulkeley, 2013). These types of initiatives
highlight, for example, individuals' abilities to generate alternative systems of provision, foster
social learning and construct a common identity among varied actor groups (Becker et al., 2021;
Martiskainen, 2017; Ramos-Mejia & Balanzo, 2018). Thus, actors such as civil society, non-
government organisations and intermediary organisations are central to this literature
(Hargreaves et al., 2013; Seyfang & Haxeltine, 2012). Psychological factors among individuals
involved in these initiatives play a crucial role in their success and sustainability (Martin &
Upham, 2016). For example, it is important that they have the ability to influence decision-
making processes and foster a sense of ownership and empowerment throughout the community
(de Haan et al., 2018).

In the transition management literature, frontrunners are brought forward as important visionary
individuals with the ability to ‘think outside the box’ (Loorbach, 2010; Rotmans et al., 2001).
Frontrunners are often recruited among experts, such as consultants and academic scholars. This
means that although frontrunners can be incumbent employees (one can, for example, argue that
an academic university scholar is employed by an incumbent actor, i.e., the university), they are
not necessarily recruited from the incumbent organisations at the centre of the large technical
system (such as the local electricity distribution system operator). Individuals recruited as
frontrunners are often described as pioneers who can generate transformative structures,
contribute to the formation of attractive visions and explore alternative solutions through their
specialised knowledge and creative capabilities (Rotmans & Loorbach, 2009).

Another concept that brings forward the role of individuals is ‘system builders’ (Hughes, 1987).
System builders are portrayed as experts or researchers with specialised knowledge and research
capabilities who have made considerable contributions to the development of a specific
technological innovation system (Hellsmark & Jacobsson, 2009; Wittmayer & Schipke, 2014),
for example, by creating system resources (Musiolik et al., 2020) or as intermediaries engaged in
the critical interface between incumbent regime actors and society (Blomkvist et al., 2023). Like
frontrunners, incumbent employees are not excluded from being system builders. The primary
characteristics of a system builder are their ability to influence (Hellsmark & Jacobsson, 2009)
and construct unity from diversity, as well as coherence from chaos (Hughes, 1987). This
construction often involves the destruction of alternative systems. However, much of the
literature adopts a broader actor perspective on system builders, considering them as firms
(Jacobsson & Bergek, 2004), intermediary organisations (Kivimaa, 2014) and formal networks
(Hellsmark, 2010). To my knowledge, the literature has not particularly problematised
psychological factors or the role of system builders stemming from an incumbent firm.

2.1.3 Incumbent employees and path-breaking innovation

In the literature of incumbents' behaviour in sustainability transitions, a few studies apply an
individual-level analysis or highlight individuals as a potential intra-organisational starting point



for path-breaking innovation (for a review, see Table 2). The studies that do undertake
individual-level analysis underscore the importance of managers’ actions (Galeano Galvan et al.,
2020), their decision-making capabilities in enabling strategies, new practices and actions
(Leitch et al., 2019; Lenfle & Soderlund, 2022; Loder et al., 2024; Papadonikolaki et al., 2023;
Sackey & Akotia, 2017; Wang et al., 2022) and their ability to identify and include
entrepreneurial staff members in developing path-breaking innovation (Moncreiff et al., 2024). It
is argued that decision-makers can use their personal values (Halttunen et al., 2022; Kump,
2023) or beliefs about the importance of increased firm performance (Kenner & Heede, 2021) in
their interpretation of extrinsic factors, such as policy, rules, standard procedures and landscape
pressure, to influence their employer’s behaviour in experiments for sustainability transitions.
While these studies primarily apply a firm-internal top-down logic in which management makes
strategic decisions to initiate sustainability experiments, Berggren et al. (2015) introduce a firm-
internal bottom-up perspective by underscoring the importance of R&D teams and their ability to
negotiate with various parties to find standard technology and components (Berggren et al.,
2015).

Following the firm-internal bottom-up line of thinking, some scholars bring forward firm-
internal entrepreneurship as a potential force for initiating path-breaking innovation (Duygan et
al., 2021; Schonwilder & Weber, 2023). In detail, Schonwilder and Weber (2023) show that
incumbent firms that are attentive to corporate entrepreneurship through dedicated business units
and entrepreneurial culture report more innovation initiatives. Duygan et al. (2021) focus on the
recursive interplay between actors and institutions, i.e., employees’ work practices and the
various endowments that enable these practices. Both these studies aim to provide a more
accurate view of embedded agency, i.e., the ability of employees within an institutional field to
think and act in new ways despite being subject to regulative, normative and cognitive
influences. However, both studies rely on data collected from experts and top management rather
than interview data from employees. Thus, the studies fail to tell us what entrepreneurial culture
entails, what employees are doing in relation to path-breaking innovations, and why they are
doing it.

In sum, studies examining incumbents and path-breaking innovation for sustainability transitions
indicate that managers and appointed key individuals can influence how such actions evolve
during early-stage sustainability transitions. Psychological factors can influence these
individuals’ understanding and interpretation of extrinsic factors, which, in turn, impact their
workplace behaviour in relation to early-stage sustainability transitions. It is argued that there is
a promising avenue for future research into the actual practices of path-breaking innovation
(Sengers et al., 2019). Hence, this thesis delves deeper into the origin of path-breaking
innovation in early-stage sustainability transitions of large technical systems and applies
management studies perspectives to explore the role of entrepreneurial individuals embedded
within incumbents. Therefore, in the next section, I will review the literature on intrapreneurship
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and elaborate on its relevance to bottom-up practices for path-breaking innovation in early-stage
sustainability transitions of large technical systems.

2.2 Intrapreneurship

The intrapreneurship literature is primarily situated within management and organisational
development studies (Corbett et al., 2013; Sharma & Chrisman, 2007). Like entrepreneurship,
intrapreneurship is a bottom-up process, but the main difference is that it occurs within an
established organisation. In other words, intrapreneurship is rooted in a cooperative perspective
on exploring opportunities to create goods and services, with a primary focus on a single
organisation. Therefore, there is a need for an adjusted intrapreneurship perspective that aligns
with the purpose of this thesis and can be used to explore the roles of incumbent employees in
utilising dominant large-scale technical infrastructures for path-breaking innovation. Before I
introduce a framework for sustainability intrapreneurship (Section 3.1), I will review some
intrapreneurship perspectives and examine what is known about social benefits and business
advantages, where intrapreneurs are found within the organisation, how they involve colleagues
and others, and whether psychological or other individual-level factors are discussed.

Acting in an entrepreneurial way, whether it is within or outside an established organisation, is
an individually chosen course of action to achieve personal intentions (Packard, 2017;
Sarasvathy, 2001; Welter et al., 2017). Individuals who engage in an entrepreneurial way are
often characterised by passion, emotional energy and drive. They possess a spirit that endures
over time and often involves a significant investment of time and energy (Cardon et al., 2009).
‘Entrepreneurial’ can thus be understood as a personal characteristic expressed through attitude
and specific behaviours (Krueger & Carsrud, 1993).

Focusing on the literature about entrepreneurial engagement among individuals within an
organisational context, this body of work is pioneered by concepts such as corporate
entrepreneurship (Burgelman, 1983) and intrapreneurship (Pinchot I1I, 1985) and includes
concepts such as internal corporate entrepreneurship, corporate venturing and strategic renewal,
to mention a few (for a review of this, see Sharma & Chrisman, 2007). For simplicity, I will refer
to entrepreneurial engagement among individuals within an organisational context as
intrapreneurship.

Intrapreneurship happens when members of a company identify and exploit opportunities for
their company (Herndndez-Perlines et al., 2022). The intrapreneurship literature is generally
rooted in a Schumpeterian view, where entrepreneurial actions, such as venture creation and risk-
taking, are understood as being geared towards market or economic outcomes (Welter et al.,
2017). Intrapreneurs are often associated with managers, experts or strategists who have
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leadership characteristics and abilities to engage others to create new business opportunities and
strategic organisational renewal (Corbett et al., 2013; Lang & Baltes, 2019). They are ‘dreamers
who do’ and take hands-on responsibility for creating innovation of any kind within an
organisation (Pinchot III, 1985). Personal traits among intrapreneurs are typically
innovativeness, proactiveness, risk-taking, opportunity recognition or exploitation and internal
and external networking (Martiarena, 2013; Neessen et al., 2019). Intrapreneurship is, however,
primarily an intra-organisational perspective without connection to complex social problems or
social benefits.

The notion that intrapreneurs are primarily found among managers, experts or strategists is
challenged by scholars who argue that entrepreneurship is a matter of learnable skills and, thus,
something that potentially can be found among all employees (e.g., Hemingway, 2013; Lackeus
et al., 2020). Along this line of thinking, activities considered ‘entrepreneurial’ are also
somewhat broader (Sharma & Chrisman, 2007). This implies that actions undertaken outside an
existing organisation can also be considered intrapreneurial. Over the last few decades, scholars
have thus begun to pay attention to employees who engage in entrepreneurial ways to address
social problems. Two concepts have begun to emerge: corporate social entrepreneur
(Hemingway, 2005, 2013) and social intrapreneur (Elkington, 2009; Grayson et al., 2011).
Neither of these two concepts is yet well studied (McGaw & Malinsky, 2020), and my
interpretation of this literature is that these concepts are often used interchangeably and that they
are difficult to clearly separate. To simplify, I will thus cluster them both as socia/
intrapreneurship.

The literature on social intrapreneurs is scattered, and academic investigations are few. The
social intrapreneur has nevertheless been conceptualised as an employee who can reimagine the
employer's potential and link business growth to the creation of social value (Belinfanti, 2015;
Elkington, 2009; Hemingway, 2013; Mair & Marti, 2006). As such, social intrapreneurs leverage
existing organisational capabilities to deliver social and business value (Brenneke & Spitzeck,
2010). Within profit-maximising organisations, this can, however, be challenging, given that
many internal and external stakeholders may perceive social and business values as mutually
exclusive rather than mutually reinforcing (Belinfanti, 2015; Tracey & Stott, 2017).

Still, no intrapreneur is an ‘employee activist’ (e.g., Skoglund & Bohm, 2020; Wright et al.,
2012; Yaco & Hardy, 2013) in the sense that they would engage in ‘confrontational actions’.
Intrapreneurs do not primarily oppose something or adopt a specifically ‘anti’ stance. Instead,
they are entrepreneurial in that they can engage others to identify and exploit opportunities to
create value. Furthermore, just like entrepreneurs, intrapreneurs are often driven by personal
values, or what ‘feels right” (Hemingway, 2005). In other words, if someone is doing what they
are told, they are not intrapreneurs. This is also one of the key differences from corporate social
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responsibility (CSR), which is based on a top-down, strategy-initiated approach to enhance
society and the environment rather than degrade them (Carroll & Brown, 2018).

In sum, the current intrapreneurship literature lacks the ability to fully explain and appreciate
incumbent employees who, at their own discretion, initiate, develop and realise path-breaking
innovation for sustainability transitions, i.e., initiatives that extend beyond the immediate
advantages for the firm and instead focus on developing a sustainable sector. Such initiatives do
not necessarily exclude benefits for the firm, but they can still have far-reaching consequences
for the employer and will not always follow the obvious business case trajectory. In the
following section, I therefore introduce a framework for sustainability intrapreneurship that
foregrounds incumbent employees who act in entrepreneurial ways to initiate, develop and
realise path-breaking innovations in early-stage sustainability transitions of large technical
systems. The sustainability intrapreneurship framework offers a novel perspective on the origins
of path-breaking innovation in large technical systems, addressing a gap in the sustainability
transitions literature as well as where established intrapreneurship perspectives fall short.
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3 Analytical framework

The analytical framework applied in this thesis is developed in Paper III. It is a framework for
studying and understanding sustainability intrapreneurship, and I apply it in the thesis to connect
the attached papers into a more coherent body of knowledge. Exploring the origins of path-
breaking innovation in early-stage sustainability transitions of large technical systems, without
relying on received wisdom, has led me on a bumpy journey of discovery through concepts and
theories that have often guided me closely, but never entirely. This becomes evident in my
attached papers, where I use terms such as 'insiders', 'institutional entrepreneurs', and 'engaged
individuals’. In Paper III, however, my supervisor and I have developed a framework for
sustainability intrapreneurship that is distinct from other forms of intrapreneurship. The
framework suggests a ‘role-based’ typology derived from entrepreneurial employees within
established district heating firms that develop and advance path-breaking innovation. The roles
are derived from themes of activities identified among individuals who act as sustainability
intrapreneurs in the Swedish district heating sector. Guided by the purpose of this thesis, I will
apply this framework to all the appended cases and synthesise the role of incumbent employees
in initiating path-breaking innovation in early-stage sustainability transitions of large technical
systems (in Section 5). First, however, I will present the concept of sustainability
intrapreneurship.

3.1 Sustainability intrapreneurship

Sustainability intrapreneurship aligns with Krueger and Carsrud’s (1993) understanding of
‘entrepreneurial’ as an individual’s attitude and specific behaviours. I use ‘intra’, as in
intrapreneurship, although it is framed in the literature within a single organisation’s context.
However, it signals a contextual and organisational embeddedness. ‘Entrepreneurship’, on the
other hand, is associated with actions oriented towards developing external collaborations and
venture creation (Shane & Venkataraman, 2000). However, it also has a strong connotation of
freedom. Nevertheless, both the intrapreneurial and the entrepreneurial approaches include a
chosen course of everyday actions toward subjective ends (Welter et al., 2017). Such subjective
ends may include the society, culture or ecology, sometimes even with minor or no emphasis on
profitability (Bjerke, 2007), such as in social entrepreneurship (Mair & Marti, 2006).

Like intrapreneurship, sustainability intrapreneurship is a firm-internal bottom-up
‘entrepreneurial’ process that emerges without the company's permission. In other words, those
who do what they are told to do or accidentally produce sustainability value are not sustainability
intrapreneurs. In line with Hemingway (2013) and Lackeus et al., (2020), ‘entrepreneurial’ is
thought of as a learnable skill that can be found among all employees. Sustainability
intrapreneurship, however, arises from within politically powerful actors who control
technological oligopolies in large technical systems. Sustainability intrapreneurs are thus
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contextually and organisationally embedded within politically influential organisations that
control large technical infrastructures and operate in heavily regulated sectors. Hence, an expert
employed as a researcher by a university is not considered a sustainability intrapreneur in this
context.

Incumbent employees who, at their own discretion, engage in path-breaking innovation for
sustainability transitions display a unique form of intrapreneurship. For example, they do not
compare with traditional intrapreneurs who primarily seek new business opportunities and
strategic organisational renewal (Corbett et al., 2013; Lang & Baltes, 2019). Nor do they fully
compare with institutional entrepreneurs, who are associated with mobilising resources to
transform or create institutions that favour specific interests (Leca et al., 2008), or intrapreneurs
who tend to focus on firm benefits in combination with social aspects such as community, health,
poverty and climate (Darcis et al., 2023). Instead, incumbent employees who, at their own
discretion, engage in path-breaking work are typically those who identify strongly with their
profession and see an opportunity, or perhaps perceive a responsibility, to make a difference in the
sector in which they operate. As such, they are driven by personal values, or their inner moral
compass, and devote a lot of effort into getting ‘everyone onboard’ on their transformative journey.
A journey of changing a sector, rather than realising a specific opportunity for their employer.

Following theories of value-driven behaviours from social psychology (e.g., Schwartz, 2012;
Stern et al., 1999; Verplanken & Holland, 2002), it is reasonable to assume that employees (at all
levels) who use their discretion to behave in an entrepreneurial manner to address social,
environmental and/or economic challenges in society are motivated by emotions or personal
values. However, engagement in initiating, developing, and realising path-breaking innovation
for sustainability transitions of large technical systems can stem from various personal values
and motivations, and it is unclear how psychological factors shape sustainability intrapreneurs’
workplace behaviour in relation to path-breaking innovation. Still, acting as a sustainability
intrapreneur requires entrepreneurial characteristics, including, for example, passion, emotional
energy, drive and spirit that endure over time (Neessen et al., 2019).

Recognising that newcomers have limited ability to initiate breakthrough innovation capable of
transforming a sector, and that no single actor can change a sector alone, sustainability
intrapreneurs leverage existing organisational capabilities and utilise dominant large-scale
technical infrastructures to drive path-breaking innovation that supports socio-technical
transitions. Hence, sustainability intrapreneurship is oriented towards developing external
collaboration. This implies that actions undertaken outside an existing organisation can also be
considered as sustainability intrapreneurship if the initiative addresses key aspects of the sector
and its established technologies.
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Like successful entrepreneurship is a collaborative process, a central aspect of sustainability
intrapreneurship is (emergent) entrepreneurial teams. Sustainability intrapreneurs are thus skilled
at crafting and voicing visions of imagined futures that other actors (both internal and external to
the organisation) are inclined to endorse. For example, they do this by deliberately framing their
vision to resonate with existing interests, values and familiar structures (Dorado, 2013; Garud et
al., 2014; Hemingway, 2005). Sustainability intrapreneurship can thus, together with others,
catalyse socio-technical transitions in ways similar to how entrepreneurs discover and pursue
sustainable development opportunities (e.g., Alvord et al., 2004; Avelino et al., 2015; Klein
Woolthuis, 2010; Patzelt & Shepherd, 2011). In other words, sustainability intrapreneurs can be
characterised as visionary team workers.

In sum, sustainability intrapreneurship offers a unique perspective on entrepreneurial incumbent
employees who, at their discretion, initiate, develop and realise path-breaking innovation for
sustainability transitions of large technical systems. Characteristically, sustainability
intrapreneurship is a value-driven bottom-up process that emerges without permission. In other
words, it is a self-chosen course of everyday entrepreneurial actions, guided by personal values
or a perceived responsibility to make a difference in the sector in which he or she operates. Such
engagement can stem from various personal values, beliefs and norms, and may manifest in
different kinds of actions. Next, I will thus introduce a ‘role-based’ typology to examine how
sustainability intrapreneurs support path-breaking innovation for sustainability transitions in a set
of case studies. The thesis thus contributes to our understanding of how intrapreneurial actions,
embedded within incumbent firms in large technical systems, can lead to positive social and
environmental outcomes, and how policy and practice can accelerate change by empowering
sustainability intrapreneurs.

3.1.1 Arole-based typology of sustainability intrapreneurship

The role-based typology is derived from an inductive study of activities that sustainability
intrapreneurs have chosen to engage in to promote path-breaking innovation initiatives in the
district heating sector. The identified roles are the agenda setter, the demonstrator and the
networking educator. This ‘role-based typology’ partly resonates with established theoretical
concepts, and I will thus define key characteristics of each role and trace their similarities and
differences relative to these concepts. Nevertheless, these roles can help explain the different
ways sustainability intrapreneurs can support the initiation, development and realisation of path-
breaking innovation for sustainability transitions of large technical systems.

3.1.1.1 Agenda setter

The agenda setter is a role in which sustainability intrapreneurs invite themselves, or become
invited, as experts to arenas outside their organisation. Typically, they are visionary individuals
with strong leadership skills. An agenda setter draws on skills such as establishing formal and
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informal partnerships with internal and external stakeholders, allocating resources and crafting
and voicing visions of imagined futures that others are inclined to endorse. Acting as an agenda
setter is not an activity that is expected in their professional role. Rather, it is a result of a
personal decision. The professional role merely legitimises the involvement as an agenda-setter.
The agenda setter endorses sustainability missions or regional development plans primarily in
situations where the general competence about technological infrastructures is low. Still, the
agenda setters do not seek mandates from other actors in the sector. Instead, it is a role that they
have chosen to take on themselves for the benefit of the socio-technical system at large.

Hence, the agenda setter is driven by personal values in all professional situations and acts
accordingly both within and outside the organisation. This behaviour is similar to how
entrepreneurs act when they apply a ‘360 degrees entrepreneurial effectuation strategy’
(Sarasvathy, 2001), strategies that have also been highlighted in relation to frontrunners
(Loorbach, 2010; Rotmans et al., 2001) and intrapreneurs (Hemingway, 2005). However, in the
former, there is no relation to intrapreneurial dynamics, whereas in the latter, the focus is on firm
benefits rather than on the benefits of socio-technical systems.

3.1.1.2 Demonstrator

The demonstrator role involves a heterogeneous range of activities within an organisation for
developing path-breaking innovation. Activities are typically bottom-up development of
innovation, addressing sustainability issues rather than firm-specific challenges. In other words,
sustainability intrapreneurs who take on the demonstrator role are ‘doers’ with the personal skills
to collaborate and move seamlessly between different tactics and stakeholders within the
organisation. Thus, demonstrators typically frame their vision in ways that resonate with existing
interests. The development process often involves attracting external resources, such as finance
and knowledge, and the demonstrators do this by leveraging their personal networks. In essence,
the demonstrator role promotes the development of projects, such as technology and service
development, introducing new market strategies, reducing costs and launching alternative
businesses within the home organisation.

Hence, the demonstrator role includes a wide range of activities, including attracting external
resources such as finance and specialised knowledge, to enable experimentation within a large
technical system infrastructure. The importance of such activities has been previously
highlighted in relation to bottom-up processes for technology development, testing and
demonstration (e.g., Burgelman, 1983; Hellsmark & Jacobsson, 2009; Mair & Marti, 2006;
Musiolik et al., 2020; Tracey & Stott, 2017). However, previous literature has not problematised
either the intra-organisational perspective or the connection to complex sustainability challenges.
Thus, a perspective on sustainability intrapreneurs acting as demonstrators offers a fresh
viewpoint on understanding the emergence of path-breaking innovation for sustainability
transitions of large technical systems.
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3.1.1.3 Networking educator

The networking educator is a role that involves activities aimed at empowering colleagues in
their professional roles, enhancing vision-based engagement, developing path-breaking
innovation, leadership and communication. The role involves connecting individuals from
various actors in the sector and colleagues within the organisation to train change-makers,
mobilise engagement and coordinate initiatives in line with a vision of change. In other words, a
sustainability intrapreneur who is acting as networking educator wants to get ‘everyone on
board’. The networking educator thus contributes to awareness-raising, knowledge-sharing and
capacity-building activities that professionalise colleagues. It is a role that contributes to
developing engagement and entrepreneurial capabilities among colleagues and others, rather than
focusing only on developing business opportunities or organisational renewals. This role is thus
key in mobilising collective actions of change.

Hence, the networking educator role is closely related to a social network theory concept,
sometimes referred to as ‘the network broker’ (Burt, 1995), which addresses structural holes
between groups of actors. However, the networking educator is not a third-party mediator
bridging gaps between established actors or networks. Instead, it is a networking-oriented
visionary employee, acting bottom-up to empower colleagues in the sector towards imagined
futures. Like intrapreneurs, sustainability intrapreneurs acting as networking educators can
stimulate motivation, alter decision-making logics and develop innovative thinking among a
large number of participants (Dorado & Ventresca, 2013; McGaw & Malinsky, 2020).
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4 Method and methodology

In this section, I will briefly outline the characteristics of the research process that preceded this
thesis and the epistemological and theoretical perspectives, i.e., the type of knowledge I claim
based on the appended papers. I will also introduce some of the main issues in qualitative
research, the cases I have studied, how I came to study them and how they relate to each other
and to the purpose of the thesis.

4.1 Research process

This thesis was conducted as an Industrial PhD programme. I have been employed by RISE —
Research Institutes of Sweden, a state-owned research institute. However, the graduate education
and supervision have been offered by Chalmers University of Technology.

The research projects and the papers produced within them, which are included in this thesis,
were carried out at RISE and funded through competitive research grants. I have applied for and
conducted some of these research projects independently, while others have been carried out in
collaboration with colleagues at RISE. Since not all the projects I have worked on in my
professional role at RISE fall within the scope of my thesis project, I have pursued my Industrial
PhD studies on a part-time basis. This has brought both challenges and opportunities. For
example, securing funding for multiple research projects that align in ways that support the thesis
has been challenging. Research funding, whether we like it or not, is subject to trends.
Sometimes in ways that may appear random to those of us without access to all the relevant
information. Typically, calls open once or twice per year, and the period between submitting an
application and receiving a decision can take several months. Applying for research funding,
therefore, becomes a process of juggling several project ideas simultaneously and tailoring each
one to the specifics of a given call, including project size, scope, wording and requirements for
any consortia. Not to forget the importance of ensuring that a research project can be carried out
if funding is granted.

During my time as a graduate student, I have been involved in a wide variety of projects, ranging
from self-sufficient energy villages to life-cycle information studies in large industries, industrial
symbiosis, policy studies of electric vehicle subsidies and ocean and coastal management studies,
to mention a few. Therefore, from time to time, it has been challenging to find time for academic
coursework and thesis writing. However, one of the key opportunities has been the applied
nature of the projects I have been involved in. This has given me close access to practical and
empirical phenomena related to established organisations and path-breaking innovation for
sustainability transitions. These phenomena have genuinely interested me, and my motivation
throughout this thesis work has been to better understand and facilitate path-breaking innovation
for sustainability transitions. Still, by working with a number of diverse projects, as well as
colleagues with varying areas of expertise, | have gained perspective on my own research and on
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the role of individuals in path-breaking innovation. For example, some projects have had other
focuses, forcing me to adapt and balance my questions with my colleagues’ research interests.
This has, of course, given me an understanding of the importance of other perspectives, but it has
also taught me that my perspective is relevant to researchers with different areas of focus and
backgrounds.

I have chosen to include four papers that use single- or multiple-case study designs in the thesis.
The studies have either been conducted as stand-alone research projects, such as the case study
of system coupling between the electricity grid and district heating systems flexibility services,
or as part of a larger research project, such as the case study of Vision Zero, which was one of
several innovation journeys (Van de Ven et al., 2008) studied at the Swedish Transport
Administration. Thus, the selection of case studies in the thesis is frankly the result of
circumstances rather than a mindful strategy set out at the start of my PhD journey. Nevertheless,
I have had research projects to choose from, and the appended case studies provide an
informative patchwork useful for highlighting key aspects of incumbent employees in relation to
path-breaking innovation in large technical systems. I will return to the case studies and how
they relate to each other in more detail below. First, however, I will introduce this thesis's
epistemological and theoretical approach.

4.2 Research approach

The research in this thesis is strongly influenced by interpretivist phenomenological scientific
philosophy (Giorgi, 1997). This may sound complicated, but in short, it means that [ view (most)
social events as emerging from intentional actions and interactions at the individual level. The
thesis is, thus, positioned on the subjective side of Burrell and Morgans’ well-known scale of
sociological paradigms perspectives (Burrell & Morgan, 1979) and emphasises the role of
individuals’ subjective meaning and experiences. In this perspective, we can understand the
material world by measuring it in various ways. However, the mental understanding of the social
world is subjective and derived from either experiences or imagination. This means that
concepts, such as norms, beliefs and business opportunities that do not strictly belong to the
material reality are formed in the eye of the beholder. Humans learn and understand reality
through their interaction with it, and individuals can put pieces of understanding together in
rational ways to form a coherent idea about reality (Packard, 2017).

Unlike quantitative research approaches that usually focus on measuring variables, the study of
mental models and subjective experiences is often done in a qualitative manner. For example,
inductively deriving conclusions from people’s experiences, using open-ended research
questions (Maxwell, 2012). Such an inductive research approach allows us to discover
participants' underlying meanings and perspectives, from which we can learn how others
understand the world around them (Cunliffe, 2011; Willig, 2008). By understanding what
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employees value highly in life and how they examine, maintain or alter their perspectives, we
can get a valuable and nuanced understanding of how individuals’ actions and interactions
emerge into social events and economic structures at the workplace (de Vries et al., 2021).
Hence, the research approach in the thesis is to zoom in on employees' behaviour to inform the
understanding of the origin of path-breaking innovation in early-stage sustainability transitions
of large technical systems.

4.2.1 Empirical approach/overall study design

Case studies allow for detailed and comprehensive exploration of a particular phenomenon in a
particular setting, i.e., a case. Case studies are suitable when there is a lack of previous literature
and prior empirical evidence (Eisenhardt, 1989; Flyvbjerg, 2001, 2006), but where there is
access to rich and complex data (Eisenhardt, 1989; Flick, 2014). It is considered a suitable
research strategy for understanding the dynamics present within a specific setting (Eisenhardt,
1989). It is a research approach that has the potential to come very close to real-life situations
and test views directly in relation to a phenomenon as it unfolds in practice (Flyvbjerg, 2006).

Using a case study approach has been a natural choice in my research process. Working at RISE
has placed me close to practice in the formation of path-breaking innovation for sustainability
transitions across various sectors. [ also have numerous colleagues at RISE with diverse
expertise, hands-on experience and extensive networks. Because of this, I have been able to
obtain accurate and up-to-date information about ongoing initiatives exploring path-breaking
innovation, as well as initiatives developed and proposed in research and innovation grant
applications.

In the thesis, I rely on three different studies, two from the energy sector and one from the traffic
safety sector. The selection of studies is made to fit the categorisation of large technical systems,
compare different cases and discuss similarities and differences in employees' roles in forming
path-breaking innovation for sustainability between sectors. The nature of the selected cases in
these studies also highlights the early mobilisation process in which visionary employees get
others to endorse their ideas.

In short, the ‘energy studies’ are set in an energy system context and related to the
decentralisation of the electricity grid through localised energy systems and coupling between
the electricity grid and district heating systems. Both the decentralisation and the coupling path
are subject to energy system transition through technologies, practices and institutions (D1
Silvestre et al., 2018; Lund et al., 2010). The study of path-breaking innovation for
decentralisation was the first research grant application I wrote on my own. It was also the first
research project I was the principal investigator of. The proposal was written with my PhD
project in mind, and the focus was on exploring agency in path-breaking innovation for
sustainability transition in the Swedish energy industry — or ‘who is doing what and why’, as [
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used as a catchy line in the summary of the grant application. The project was funded by the
Swedish Energy Agency, and it allowed me to explore two cases in the Swedish energy system:
the development of a local energy system and the development of an energy system demonstrator
in a city district. This study not only resulted in Paper I, but it also enabled me to obtain my
Licentiate.

The second energy study was developed together with three colleagues who are energy system
scholars at RISE. The application was financed by the Swedish Energy Agency, and I was the
principal investigator. The focus of this study was to explore the reasons behind a known but still
underdeveloped potential in utilising district heating infrastructures for flexibility services to the
electricity grid. The idea was that because this pathway was in pre-development, socio-technical
experiments would have large catalytic potential on the energy system (Rotmans et al., 2001).
However, when the study was conducted in 2020, we found surprisingly few initiatives, with the
result that we could not carry out a comparative case study analysis as originally planned.
Instead, we had to examine the use of district heating as a flexibility service in Sweden as a
whole (Paper II). One year later, I skunk worked a follow-up study specifically focusing on the
incumbent employees who had a key role in initiating and developing the emerging initiatives
identified in 2020. This work resulted in Paper III, which, for various reasons, was not submitted
to a journal until the summer of 2025. Interestingly, in March 2025, 20 energy distribution firms
launched a three-year project to explore the possibilities of coupling the electricity grid and
district heating systems. One could say that the study we made in 2020 was five years ahead of
its time.

The third study is a sub-project within a larger research project on innovation and transformative
capacities in innovation journeys (Van de Ven et al., 2008). The project was financed by the
Swedish Transportation Administration, and I did this work together with Fredric Norefjill, a
colleague at RISE. In the sub-project, which is included in the thesis, I investigated the
motivational factors among individuals involved in the early development and implementation of
Vision Zero, a radical road safety policy. Although Vision Zero was developed and initiated
more than two decades ago, it is an interesting case to study in relation to its instant acceptance
and rapid implementation of new technologies, practices and institutions. Today, zero casualties
in traffic is a reasonable expectation. However, in 1997, when the Swedish Vision Zero Road
Safety Policy was introduced, it was considered a radical policy proposal which was only
possible to adopt after drastic changes in the dominant road safety institutions with regard to
road safety problem formulation, views on responsibilities and attitudes toward and among road
users (Becker et al., 2021; Rosencrantz et al., 2007). Compared to emerging sustainability
transitions, such as the coupling pathway in the energy sector, the Vision Zero case study adds an
additional perspective to this thesis, as it has proven to be a successful endeavour widely
recognised internationally. The Vision Zero case study also highlights how a small group of
individuals managed to engage colleagues and others and mobilise support for their vision.
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In sum, the studies included in this thesis explore different aspects of incumbent employees’
motivations and intrapreneurial practices in path-breaking innovation. They provide an
individual-level perspective, enabling the thesis to move from a firm-level understanding to a
more nuanced view of employee behaviour in path-breaking innovation in early-stage
sustainability transitions of large technical systems.

4.2.2 The studies

Case study research can take many forms and can include both qualitative and quantitative data
(Maxwell, 2012). In my case, most of the data collection has been made by qualitative methods
such as interviews, study visits and desk-top research, meaning that the collected data is
descriptive and primarily based on spoken and written accounts. Next, each study will be
presented in detail and summarised in Table 3.

4.2.2.1 Studyl

This study investigates the origin of path-breaking innovation for sustainability-driven energy
systems, who the individuals are that initiate such innovation, what motives they may have and
how they accomplish the achievement. The research examines two Swedish cases, pioneering
initiatives that challenge conventional energy distribution models through decentralised and
collaborative energy systems: the Energy district and the Village. The Energy district, which is
located on a university campus, integrates electricity, district heating and cooling into a local
energy market and uses Al-driven optimisation to balance energy consumption and production.
The Village is a small rural community that operates a self-sufficient, renewable-based microgrid
with islanding capabilities, allowing residents to produce and trade energy independently of the
national grid (also introduced at the very start of this thesis).

Data collection was carried out using a combination of methods, including desktop research
(e.g., websites, policy documents, funding applications and academic reports), semi-structured
interviews (23 interviews were conducted between 2017 and 2019 using a snowball sampling
technique) and the construction of narrative case studies. Interviews explored personal
motivations, decision-making processes and socio-technical effects of these initiatives, while
documentary analysis provided historical context and ideas about the future. The data was
analysed by a problem-driven abductive methodological approach, iterating between empirical
findings and theoretical perspectives. A timeline of key events was constructed for each case,
supplemented by overlapping narratives from key actors to trace how entrepreneurial employees
leveraged personal beliefs, networks and socio-technical knowledge about the energy system into
practice. A thematic analysis was applied to interview data to identify recurring patterns in
motivations, engagement strategies and perceived barriers.
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The findings indicate that path-breaking innovation for sustainable energy systems can be
initiated by employees from within incumbent organisations who, without management
mandates, act beyond the expectations of their professional roles. These insiders, as we call them
in the paper, have leveraged organisational resources, cultivated interdisciplinary teamwork and
mobilised external funding to experiment with alternative energy models. Although neither
initiative could directly demonstrate any tangible impact on the energy sector during the study
period, the attention they attracted within the sector and in public media influenced views of the
future energy system, generated new knowledge and fostered widespread public and policymaker
engagement. By highlighting the importance of entrepreneurial teamwork, purpose-driven
engagement and voiced visions, the study offers a novel individual-level perspective on the role
of the initiators and their ability to inspire others in the emergence of path-breaking innovation
for sustainability transitions of large technical systems.

The study is presented in Paper I, which offers insights for policymakers and organisations
aiming to foster similar bottom-up innovations. The paper was published in a special issue of
Sustainability 2021. The manuscript was drafted and written together with my supervisor, Mats
Lundqvist. Both of us contributed equally to writing the paper. I had the main responsibility for
study design and data collection.

4.2.2.2 Study I

The study examines the potential of using district heating systems as flexibility services to
support Sweden’s electricity grid, given the increasing integration of solar and wind power. With
Sweden aiming for 100% renewable electricity production by 2040, the energy system faces
challenges in balancing intermittent power generation. In this context, scholars argue that power-
to-heat is an attractive alternative to provide flexibility services for the electric grid. The study
thus investigates whether Swedish district heating companies and electricity distribution system
operators utilise, or plan to utilise, district heating systems for this purpose. If not, it explores the
barriers preventing such integration and the conditions required for its realisation.

The study adopts a qualitative approach, using a ‘grounded’ methodology to develop insights
from empirical data rather than relying on predefined theoretical assumptions. Data was
collected through semi-structured interviews with 14 professionals affiliated with district heating
companies, electricity distribution system operators, national agencies, industry organisations
and research institutions. The selection of interviewees was guided by a registry of key energy
actors in Sweden, complemented by a snowballing technique to identify additional relevant
individuals. The interviews explored participants’ perspectives on energy production, storage
technologies and flexibility initiatives. Thematic analysis was applied to the interview
transcripts, categorising findings into four main themes: technologies for coupling district
heating systems with the electricity grid, market and business models, regulatory and operational
challenges and beliefs about future trends.
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The findings indicate that while Sweden has well-established district heating systems with
significant thermal storage capacity, initiatives to use these systems for electricity grid flexibility
remain rare. Thus, the case in this study turned out to be a) the Swedish district heating system in
general (Paper I1) and b) individuals who had been working on ideas related to this context
(Paper I1I).

Although there are many existing power-to-heat technologies, such as heat pumps and electric
boilers, in Swedish district heating systems, their potential is largely underutilised as flexibility
services in Sweden due to economic and regulatory barriers. The study identifies key obstacles,
including limited financial incentives, strict legislation and a lack of coordination between
district heating operators and electricity market actors. Most district heating companies focus
primarily on optimising their own operations rather than considering broader energy system
benefits. Additionally, fixed taxes and Sweden’s electricity pricing model, which sets prices at a
national level rather than reflecting local grid conditions, do not effectively incentivise district
heating companies to engage in flexibility services.

Despite these challenges, some localised initiatives demonstrate potential solutions. For example,
certain distribution system operators have experimented with remote-controlled heat pumps and
peak-hour electricity pricing to encourage demand-side flexibility. Interestingly, these initiatives
are characterised as bottom-up innovation, often led by small groups of engaged individuals
rather than being systematically introduced into Sweden’s energy system by policy actors. The
findings emphasise that while technical solutions exist, institutional and economic factors play a
key role in whether district heating systems can effectively contribute to Sweden’s renewable
energy transition.

Study II is presented in two papers, Paper Il and Paper II1. Paper Il was drafted and written
together with three energy system colleagues at RISE, Sara Broberg, Johan Torén and Inger-Lise
Svensson. All co-authors contributed to the study design and data collection. I did most of the
data analysis and made a significant contribution to writing the manuscript and the revision
work. The paper was published in 2023 in Energy Policy.

Paper III was more of a consequence of opportunities partly identified when writing Paper II.
Using spare time after the research study was finalised, I narrowed the data collection to energy
incumbent employees, collected additional data and wrote the first version of the manuscript.
The manuscript was then refined together with my main supervisor, Mats Lundqvist. The current
version is the result of a major revision in response to comments from two anonymous reviewers
and a rejection decision from Environmental Innovation and Societal Transitions.
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4.2.2.3 Study 11

The study examines how individuals become motivated to alter their workplace behaviour and
contribute to socio-technical change. The case used in this study is the early development of
Sweden’s Vision Zero road safety policy. Vision Zero was introduced in 1997 and marked a
radical change in road safety policy, technology and practice. It shifted road safety responsibility
from road users to road designers and policymakers. The study explores how entrepreneurial
employees who take action to create new social norms and organisational structures mobilise
others to endorse their vision of change.

The research in this study follows an exploratory abductive approach, characterised by a
systematic collection of ‘facts’, which is followed by an attempt to identify and apply
frameworks that can explain patterns in the collected facts. Data was collected using a
combination of qualitative methods, such as document analysis and semi-structured interviews.
Initially, various reports and documents were collected to construct a chronological narrative of
Vision Zero’s early phases. Key individuals involved in its development and implementation
were identified and invited for interviews, using a snowballing technique to locate additional
participants. A total of 14 interviews were conducted with policymakers, researchers, strategists,
and other stakeholders, who shared their experiences of engaging with Vision Zero. These
interviews were transcribed and analysed using thematic analysis, identifying recurring patterns
in how individuals justified their involvement and how their personal values, beliefs and norms
influenced their decisions. The analysis categorised individuals’ motivations into pro-social and
self-oriented value dimensions, revealing the diverse ways in which people were inspired to
participate in institutional change.

The study highlights the psychological factors that influence incumbent employers’ willingness
to break with existing expectations, norms and regulations despite their contextual
embeddedness. Drawing on theories from social psychology, particularly the value-belief-norm
theory, the study argues that activating personal values and anchoring beliefs play a crucial role
when individuals engage in new value-driven workplace behaviours. Thus, the ideators behind
Vision Zero played a crucial role in the mobilising process by crafting compelling visions of the
future, framing road safety in ways that aligned with different stakeholders’ values and providing
the necessary structures for anchoring new beliefs.

The findings in this study show that policy directives do not solely drive socio-technical change;
they are also shaped by deeply rooted psychological factors and social processes. To successfully
inspire others to mobilise for change, entrepreneurial employees must activate different personal
values and provide avenues for individuals to anchor their new behaviours in a broader social
and organisational context. By understanding the interplay between personal values, beliefs and
norms, organisations and policymakers can design more effective strategies to encourage
collective action and socio-technical change.
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The study of how individuals become motivated to alter their workplace behaviour and
contribute to socio-technical change is presented in Paper IV. I fully designed and carried out
this paper and am the sole author of this manuscript. The paper was published in March 2026 in
the Scandinavian Journal of Management.

Table 3: Summary of cases and data collection methods for each study, as well as the number of data points and

method of analysis _for each case.

Study (included  Study design Case description Data collection Number of
in Paper no) method datapoints and
method of analysis
The Village Case study Development of a local ~ Semi-structured 5 respondents;
(Paper I) (one local energy system interviews, snowball interpretive case
experiment) experiment functioning  sampling, desktop analysis focusing
as a microgrid with research of websites, on the
islanding capability policy documents, phenomenon.
funding applications
and various types of
reports and academic
literature.
Energy district Case study Development of a city Semi-structured 8 respondents;
(Paper I) (one system district scale interviews, snowball interpretive case
demonstrator) demonstrator for energy ~ sampling, desktop analysis focusing
systems integration, research of websites, on the
including the policy documents, phenomenon.
development of a local funding applications
energy market. and various types of
reports and academic
literature.
National Case study Exploring DSO’s Semi-structured 13 respondents;

investigation of
district heating as
a flexibility
service in Sweden
(Paper II)

Follow-up of the ~ Multiple case

previous study studies
(Paper III)

Vison Zero Case study
(Paper 1V)

utilisation of district
heating as flexibility
services for the
electricity grid.

Ten path-breaking
initiatives in the district
heating sector.

The development and
early implementation of
Vision Zero.

interviews, snowball
sampling, desktop
research of websites,
funding applications
and various types of
reports and academic
literature.

Semi-structured
interviews, snowball
sampling and desktop
research of websites.

Semi-structured
interviews, snowball
sampling, desktop
research of websites,
policy documents,

collected data was
analysed using
thematic analysis.

13 respondents;
interpretive case
analysis focusing
on the
phenomenon.

14 responders and
written
documentation;
collected data
was deciphered

funding applications using an
and various types of exploitative
reports and academic abductive
literature. approach.
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4.2.3 Methodological reflection and limitations

The studies above can be characterised as critical case studies (Flyvbjerg, 2001, 2011), meaning
that all cases have ‘strategic importance in relation to the general problem’ (Flyvbjerg, 2011, p.
307). In other words, it is a selection of cases that provide information which permits logical
deductions of the type, ‘If this is (not) valid for this case, then it applies to all (no) cases.’ (ibid).
There are no universally applicable methodological principles for identifying critical cases.
Instead, identifying critical cases involves searching for either the ‘most likely’ or ‘least likely’
cases (Flyvbjerg, 2011). My position at RISE has indeed provided unique access to socio-
technical experimentation with strategic importance in relation to the phenomenon addressed in
this thesis. At the same time, being exposed to these cases has sparked my curiosity about the
role of incumbent employees. The selection of critical cases as a methodological approach is,
therefore, a result of my personal interests and professional context at RISE, which has been
woven together into the thesis.

The inductive case selection approach I have applied in this thesis has led me to a set of cases
that are highly likely to strongly support the role of incumbent employees in path-breaking
innovation for sustainability transitions. One could argue that this approach would introduce a
strong bias in favour of my assumption, namely, that incumbent employees are key actors in the
origin of path-breaking innovation in large technical systems, despite limited research supporting
this claim. However, when focusing on the very early phases of path-breaking innovation in
large technical systems, it is difficult to overlook the role of individuals. In fact, their presence is
so pronounced that it is surprising how little scholarly attention they have received. With the risk
of overreliance, I argue that inductive case selection is a suitable research approach for a detailed
and comprehensive exploration of this particular phenomenon in this specific setting.

All the cases in this thesis are considered ‘successful’ in the sense that the ideators have
effectively communicated their vision, making their ideas known to others and capturing my
attention. Thus, they have already achieved some impact on their surroundings. Still, except for
Vision Zero, only time will tell whether the energy cases will succeed in creating new pathways
for the future energy system. In addition, it is reasonable to assume that, beyond the cases I have
worked on at RISE, there are examples of incumbent employees who have run out of steam and
been less successful at initiating path-breaking innovation, regardless of their entrepreneurial
mindset. These ‘unsuccessful’ ventures remain unexplored.

Another reflection regarding the study of critical cases is their relevance for and transferability to
other contexts (Yardley, 2000). The cases in this thesis are drawn from large technical systems,
and their relevance to other socio-technical systems can, therefore, be questioned. For example,
in the food industry, where small entrepreneurial firms play a key role in introducing path-
breaking innovation (Thomson et al., 2025), incumbent employees may take on different roles in
relation to path-breaking. In other words, different socio-technical systems have varying
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preconditions for path-breaking innovation. Selecting case studies solely from large technical
systems can, therefore, be seen as a limitation compared to selecting cases from various types of
socio-technical systems. However, a study comparing the roles of incumbent employees in path-
breaking innovation across different systems would, from the outset, need to be grounded in
more robust research supporting this claim — a gap this thesis fills.

My final methodological reflection concerns case studies in general and, more specifically,
interview data. Historical accounts provided by individuals can be problematic. Researchers in
various fields have offered convincing evidence of the unreliability of individuals’ witness
accounts, even after just a few days. Using interview data about past events can thus include a
significant amount of recall biases and errors. For example, interviewees may forget to mention
others who have made important contributions, and those omitted from descriptions risk being
overlooked by the researcher. Furthermore, there is a risk that some interviewees are more
inclined to exaggerate or downplay their own contributions in relation to others, which can lead
to a misleading understanding of the course of events. To mitigate these risks, I have worked on
constructing overlapping case narratives (De Fina & Georgakopoulou, 2019). These narratives
‘grow’ as more people contribute to the story of how and why a path-breaking innovation has
emerged. Overlapping case narratives are useful not only for gaining a clear understanding of an
evolving event, but they are also useful during interviews for ‘recall checks’ to ensure that
essential parts of the interviewee’s story were not missing and that ‘events’ were placed in
chronological order (Kvale et al., 2009). In addition, overlapping case narratives allow for
incorporating multiple perspectives to balance individuals' contributions in the process.

In sum, the critical case selection and the sensitivity to the individual level add a novel
perspective on incumbent employees’ motivations and practices in path-breaking innovation in
large technical systems. Although there are methodological shortcomings in this approach, it
opens new avenues for future research and a more dynamic understanding of the locus of prime
movement for path-breaking. In the next section, I will apply the analytical framework of
sustainability intrapreneurship to the appended cases and explore the use of an individual-level
perspective to a more dynamic understanding of the emergence of path-breaking innovation for
sustainability transitions of large technical systems.
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5 Findings

This section synthesises the appended case studies by applying the sustainability
intrapreneurship framework introduced in Section 3.1. Instead of presenting separate findings
from each paper, which use overlapping concepts such as 'insiders', 'institutional entrepreneurs'
and 'engaged individuals', applying a single framework to all the cases will provide a more
coherent and integrated analysis across the appended cases. In the subsequent section, the results
will be summarised and discussed in relation to the thesis research questions. Thereafter, the
conclusions section will present the learnings regarding how sustainability intrapreneurs initiate,
develop and realise path-breaking innovation for sustainability transitions of large technical
systems, how psychological factors shape workplace behaviour and how collective path-breaking
actions for sustainability transitions can be mobilised.

5.1 Synthesising empirical cases through the sustainability
intrapreneurship framework

Key characteristics of sustainability intrapreneurship include its nature as a value-driven bottom-
up process that emerges without permission. Hence, it is an entrepreneurial and firm-internal
process that primarily emerges outside management and that can be found among all employees.
Sustainability intrapreneurs who engage in path-breaking innovation, at their own discretion,
within large technical systems are motivated to do so by their emotions or personal values.
Furthermore, to be successful, sustainability intrapreneurs need to be skilled socially and able to
craft and voice visions of imagined futures that others are inclined to endorse, for example, by
deliberately framing their vision to resonate with existing interests, values and familiar
structures.

Sustainability intrapreneurship can support path-breaking in different ways. Using a role-based
typology, different ‘styles’ of sustainability intrapreneurship can be categorised into three roles:
the agenda setter, the demonstrator and the networking educator. These roles describe how
sustainability intrapreneurs can support the initiation, development and realisation of path-
breaking innovation for sustainability transitions of large technical systems. First, however, I will
examine how the key characteristics of sustainability intrapreneurs manifest in the appended
cases.

5.1.1 Key characteristics of sustainability intrapreneurs

Reviewing the appended cases, the findings show that the Village and the Energy district
initiatives (presented in Paper I) emerged from firm-internal, bottom-up processes driven by a
small number of incumbent employees acting on personal beliefs. In none of these cases was
management actively taking part in forming or supporting the initiative. The same can be said
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about the case of Vision Zero (Paper 1V), although in this case, top management initially
severely criticised the initiative. The multiple case studies presented in Paper III show similar
patterns and key characteristics, although these initiatives were still in the making.

Focusing on the details of the Village experiment (Paper I), the original idea of a localised
energy system took shape in a meeting between an operational manager at a large Electricity
Distribution Operator and a customer who owned a wildlife camp in a remote village in northern
Sweden. They met because the village often suffered power outages due to the substandard
electricity grid, which was causing problems for the wildlife camp owner. Although traditional
improvements to the electricity grid solved the problem for the wildlife camp, the operational
manager discussed his idea about a localised energy system with a trusted friend and long-time
colleague working as a strategist at the same company. Soon after, the strategist seized an
opportunity to secure external funding, allowing them to develop their thoughts as ‘strategic
future work” without being questioned by other colleagues. Eventually, they managed to anchor
their ideas in a small community in southern Sweden and to initiate the country's first localised
energy system. Similar events were played out in the formation of the Energy district initiative
(Paper I). In this case, a small group of old friends who worked for different employers met
regularly in informal meetings to discuss different aspects of more sustainable future energy
systems, such as flexibility issues and smart grids. They also seized an opportunity and managed
to secure funding through a call from the European Commission, allowing them to initiate a
path-breaking innovation on smart neighbourhood energy management. Hence, in both cases, a
small team of incumbent employees acted as sustainability intrapreneurs and seized an
opportunity to initiate path-breaking innovation, aligned with their personal interests.
Furthermore, they utilised their insider knowledge about the infrastructure to craft visions of
imagined future energy systems that others endorsed. The Strategist in the Village experiment
illustrates this nicely when he says: ‘I think we all had an idea about changing the energy system
and making contributions to a sustainable society. Some of us are perhaps more interested in
technical challenges, while others are more towards sustainability and contributing to society.
But [environmental] sustainability was probably the main driver for all of us.’

Vision Zero (Paper IV) and the path-breaking initiatives in the district heating sector (Papers II
& III) present complementary aspects of sustainability intrapreneurship, and the organisational-
internal bottom-up process of initiating, developing and realising path-breaking innovation for
sustainability transitions of large technical systems. In these cases, sustainability intrapreneurs
have managed to use different strategies to successively build support for their vision among
colleagues and others. In the case of Vision Zero, for example, the ideator formed a team of
colleagues within the organisation who strategically developed and diffused evidence-based data
and value-based information to actively engage others within and outside the organisation to
change their workplace behaviour in favour of Vision Zero. ‘The system perspective that was
brought [into traffic safety] really did pave the way for me, and it also made it possible for others
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to join in,” says one of the experts and researchers in road safety. The Vision Zero case further
highlights the importance of framing a vision or information in ways that resonate with existing
interests, values, and familiar structures. People change workplace behaviour when information
is aligned with current interests, values and established decision-making routines.

In the path-breaking initiatives in the district heating sector (Papers II and III), sustainability
intrapreneurs, instead, formed teams with individuals outside the organisation. In these cases,
sustainability intrapreneurs provided their insider technical knowledge to support and initiate
path-breaking innovation, for example, with a focus on system coupling for more sustainable
usage of established energy systems. ‘I know quite a lot about both electricity and district
heating, which allows me to have a broad perspective,” says a business area manager (B) at a
regional energy distribution operator who invited himself to the municipality’s annual energy
planning process.

In all these case studies, incumbent employees have played key roles in forming path-breaking
innovation by acting as sustainability intrapreneurs. Guided by personal beliefs, they have
formed small entrepreneurial teams and encouraged others to change their workplace behaviour
by framing their communication so that it resonates with existing interests, values and familiar
structures. Results show that sustainability intrapreneurs are primarily found outside top
management, for example, among experts, engineers, strategists, business or operational
managers. In only one case does a local energy distribution operator's CEO, at his discretion,
take the initiative to develop and implement path-breaking sustainability innovations (Paper III).

A commonality among the sustainability intrapreneurs identified in these cases is their ability to
seize windows of opportunity to attract external funding or to use their insider knowledge and
access to key infrastructures to collaborate with outsiders and co-create path-breaking innovation
within large technical systems. The results from these case studies show that sustainability
intrapreneurs tend to work with people they know rather than proceeding through organisational
hierarchies and structures. They act at their own discretion and in ways that align with their
personal beliefs about professional role responsibilities, which transcend the employer and
include a moral obligation to the sustainable development of the socio-technical system at large.
A business developer at a local energy distribution operator illustrates this nicely by saying ‘We
cannot wait until the regional electricity grid is strengthened. It will take decades. Imagine all the
potential job opportunities we will miss [...] From a strict district heating system perspective,
this heat-storage was not necessary, but it is necessary for our society.’

5.1.2 Role-based sustainability intrapreneurship

In the role-based typology, different ‘styles’ of sustainability intrapreneurship can be categorised
into three roles: the agenda setter, the demonstrator and the networking educator (see Section
3.1.1). These roles were originally developed in Paper III based on incumbent employees’
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motives, motivations and strategies for developing and advancing path-breaking initiatives in the
district heating sector. In Paper III, four out of the thirteen interviewees are categorised as
agenda setters, five as demonstrators and four as networking educators. Next, I will provide a
brief recap of Paper III and outline how the different roles are presented in the manuscript.
Subsequently, I will apply this typology as a lens to the other cases and explore its fit in other
socio-technical contexts. A summary of role manifestation will be presented in Table 4.

5.1.2.1 District heating

The district heating study comprises a number of initiatives that reveal three distinct but
complementary ways in which incumbent employees, acting as sustainability intrapreneurs,
contribute to path-breaking innovation in the district heating sector.

Starting with the initiative for regional development, a business area manager (A) at a local
energy distribution company was frustrated with the municipal energy plans, perceiving them as
neither realistic nor forward-looking. By taking on an agenda setter role, the business area
manager invited himself into the planning process, positioning district heating as an essential part
of sustainable energy development. By drawing on professional legitimacy and energy system
expertise, the business area manager was repeatedly invited back to planning discussions. Here,
the business area manager voiced visions that extended beyond firm-specific concerns, framing
district heating as a vital component for preventing grid congestion and supporting long-term
urban growth. Although the business area manager (A) was not formally assigned to engage in
the municipality’s energy planning process, he showed proactiveness and the ability to craft
visions for imagined futures. Similarly, in another region, a development engineer (A) and part-
time politician exemplifies the agenda setter role by using her political influence and energy
expertise to shape regional sustainability missions, placing district heating as a central flexibility
resource in the regional energy mix.

The demonstrator role is nicely illustrated by a development engineer (B) and a business
developer. The former engaged, at his own discretion, in the development of a low-temperature
district heating grid as part of a ‘net-zero city district’ initiative, while the business developer
engaged in experimenting with new business models enabled by transforming an underground
facility into a large-scale heat storage solution, opening up a new possibility for moving
electricity use for heat production in time. Both the development engineer and the business
developer leveraged external funding and collaborated with multiple stakeholders, using their
knowledge of infrastructure and system integration to move innovation from concept to practice.
Their entrepreneurial spirit is shown in their ability to attract partners and resources while
experimenting with innovative solutions that reach far beyond the traditional boundaries of their
firms.
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A different set of activities illustrates the networking educator role. One example is the creation
of a national network for professionals, made by the development engineer (D), where
individuals from geographically bound district heating companies could share materials, test
ideas and collaborate on common challenges. Another example is the annual intrapreneurship
training programme to prepare individuals in the sector for upcoming paradigm shifts in the
energy sector. An initiative launched by an expert, a former vice CEO and chairperson of a
national energy organisation. Although neither of these efforts directly introduced new
technologies, both played a crucial role in building collective capacity, empowering employees
across the sector and cultivating a culture of collaboration. These activities demonstrate how
networking educators mobilise others, sustain engagement and create the conditions for
sustainability transitions of large technical systems.

In sum, the district heating cases demonstrate how sustainability intrapreneurs can enact
entrepreneurial capabilities, such as persistence, creativity and a willingness to cross
organisational and sectoral boundaries. Agenda setters, such as the development engineer (A)
and the business area manager (C), expand the conversation beyond their firms. Sustainability
intrapreneurs acting as demonstrators, such as the business area developer (A) and the
development engineer (A), test and validate new solutions, while networking educators, like the
development engineer (D) and the expert, prepare colleagues and peers for collective
transformation. Through the interplay of these roles, early-stage transitions in the district heating
sector gain momentum and legitimacy.

5.1.2.2 The Village experiment

In the Village case, the operational manager and the strategist initiated a bottom-up development
of a local energy system, an innovation primarily developed to address sustainable electricity
grid challenges rather than firm-specific challenges. Both the operational manager and the
strategist leveraged personal networks and were involved in attracting external resources, such as
finance, workforce and competencies. They also utilised personal infrastructural-specific
knowledge to identify a suitable location for their experiment. However, when they pitched their
idea to the community, the citizens did not accept it. Showing an entrepreneurial spirit, the
operational manager and the strategist searched for another location. The second time, they
applied their learning from the latest failure and approached the citizens in the new location in
another way. This time, the pitching of a local energy system is successful, and the citizens are
positive about experimenting with the energy system in their community.

Although other individuals were important for realising the Village case, such as the house
owner and the project leader, only the operational manager and the strategist qualify as
sustainability intrapreneurs. The hose owner is not an employee, and the project leader was
recruited to run the project and was therefore acting in line with professional role expectations.
Nonetheless, widespread enthusiasm and personal beliefs about transforming the energy system
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as a means to create a sustainable future society are essential. Still, the sustainability
intrapreneurs played a key role in making this momentum.

In sum, the operational manager and the strategist demonstrate entrepreneurial characteristics,
such as passion and an enduring emotional drive. They also display entrepreneurial skills, such
as collaborating and shifting between different tactics to frame their vision in ways that resonate
with existing interests. Combined with investing time and energy in technology development, the
operational manager and the strategist take on the role of demonstrator.

5.1.2.3 The Energy district

The Energy district case is the result of a team effort by individuals embedded in the energy
sector, although from slightly different perspectives. For example, the director of renewable
electricity and the R&D strategist both worked for the local energy company. The technology
manager was involved in energy issues, but from a property owner’s perspective. The project
coordinator, the area manager for energy and the initial project leader, however, worked for
intermediaries, i.e., organisations that can support and facilitate day-to-day actions in the making
of the initiative (Kivimaa et al., 2019). The energy market researcher worked for a research
institute and, by definition, was not considered a sustainability intrapreneur, even though he
contributed key competencies in forming the Energy district. The same can be said about the
programmer who was brought into the initiative to solve a specific technical issue. The energy
market researcher and the programmer will thus not be considered in this analysis.

Exploring the roles of sustainability intrapreneurs in the Energy district case, the director of
renewable electricity and the R&D strategist were active in forming the initiative and ensuring
that it addressed energy systems issues rather than electricity system-specific challenges. They
saw large potential in coordinating district heating and electricity from an energy-system-at-large
perspective. However, even though district heating and electricity distribution operators are often
part of the same local energy provider, they are distinct firms that operate in different markets
and fall under different legislative frameworks. This makes collaboration and integration
between the two types of energy complicated. Still, the director of renewable electricity and the
R&D strategist took an energy system perspective rather than an electricity system perspective
on future challenges related to increased variable electricity production and consumption, even
though this was controversial within their own organisation. In this initiative, they specifically
explored information sharing and market issues, hence taking on the role of demonstrators in
relation to their home organisation.

The technology manager participated in the Energy district initiative from a property owner’s
perspective. One might question how ‘entrepreneurial’ it is for an employee of a property owner
to engage in efforts to reduce energy usage in buildings. However, the Energy district could only
be realised through collaboration between actors from the district heating, electricity distribution,
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and property sectors. Thus, the initiative addressed issues that went beyond merely reducing
energy usage in buildings and extended beyond what might typically be expected of a technology
manager in this professional role. The technology manager, therefore, took on the role of agenda
setter within the informal group of individuals and in discussions about future energy systems.
As the results from the Energy district proved successful, the technology manager later became
involved in a similar initiative in northern Sweden. Although this initiative is not covered in the
study, the technology manager reports that the results from the original initiative were widely
communicated within his organisation. It is, therefore, reasonable to assume that he adopted a
demonstrator role in the northern initiative and worked with energy system actors to promote
technological and service development, introduce new market strategies, reduce costs, or launch
alternative business models.

The project coordinator, the area manager for energy and the initial project leader played slightly
different roles. The project coordinator, for example, acted as a networking educator when he
initiated the informal meetings to discuss various aspects of potential future energy systems. At
the time, he was working as an R&D strategist at a municipality-owned energy company, and
most of the people who were brought together knew each other beforehand. Although they
worked for different organisations, they were interested in energy flexibility issues and smart
grids. The project coordinator himself was curious about what a localised energy system would
look like and if an established energy company could play a role in such a system. After
changing jobs and starting at the Science Park, the project coordinator had even more freedom to
‘get some friends together and discuss this’, as he says. Hence, he has played a key role in
strengthening the network's awareness, knowledge sharing and capacity building.

The area manager for energy and the initial project leader played key roles in identifying and
taking the lead in formulating the Energy district initiative and writing the funding application.
According to the area manager, a key success factor was that all the individuals involved had
been discussing these issues for some time and had established mutual trust. Still, the area
manager and the initial project leader took on the role of networking educators, actively
engaging individuals from various organisations and sectors, aligning the initiative with previous
discussions within the network, and involving experts to strengthen the application and ensure
the Energy district initiative was both innovative and distinctive

5.1.2.4 Vision Zero

In the case of Vision Zero, the director of traffic safety is widely recognised in documents and by
interviewees as the ideator, hence the sustainability intrapreneur. When introduced, Vision Zero
was a radical shift in the ethical perspective of road safety that challenged the dominant
paradigm. It was an idea that went completely against the prevailing road safety and planning
standards and was instantly met with doubt, ‘It’s your career, not mine,’ said the director general
to the director of traffic safety the first time the idea was voiced. Still, by different means, the
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director of traffic safety successfully engaged individuals both within and beyond the
organisation, mobilising a collective effort of change that diffused throughout the organisational
field and ultimately transformed the standards for road safety and planning, turning Vision Zero
into institutional practice (Lawrence et al., 2009; Lawrence & Suddaby, 2006).

To achieve this, one of the first things the director of traffic safety did was to engage a team of
close colleagues and road safety experts in preparatory work including, for example, the
development of recommendations for road safety targeted to road providers instead of road users,
new ethical standpoints, a new science-based approach to road safety efforts and theoretical
models of the human body’s biomechanical tolerances to kinetic energy. Convincing colleagues
was, however, not an easy task. There were strong protests when the vision of zero road traffic
fatalities was brought to life. Common objections were ‘This is a utopia’, ‘It is not realistic’ and
“This cannot be accomplished.’ ‘The first time the director of traffic safety said “zero” to me, |
smiled and thought to myself, “Sure, that sounds good, but it isn’t possible”,” says planner (A).
However, having voiced support for the idea from the minister of communication, the director of
traffic safety and the small team of experts could carry on their work and eventually, together
with planner (A), implement one of their first major experiments, the 2+1 roads [i.e., using two
road lanes in one direction and one lane in the opposite direction, with the two-lane section
alternating between directions every few kilometres]. ‘Nearly everyone, including all emergency
services personnel, was against this idea,” says one of the team members, working as an expert
and researcher in road safety. And he continues: ‘However, an ambition of zero fatalities was
difficult to argue against. And as it turned out, the 2+1 road was an absolutely fantastic
innovation.’

Struggling against significant internal and external resistance based on an unwillingness to
change priorities and approach things in new ways, the director of traffic safety utilised his
personal skills to frame Vision Zero in a way that resonated with diverse interests and personal
beliefs. With support from his team of experts and an entrepreneurial effectuation strategy, i.e.,
leveraging available means rather than setting a specific end goal in advance (Sarasvathy, 2001),
the director of traffic safety and the planner (A) took on the role of demonstrator.

In the work of realising Vision Zero, there are also other individuals who have acted as
sustainability intrapreneurs. Planner (B), for example, got inspired by the concept and started to
experiment with introducing roundabout intersections instead of traffic light-controlled
intersections. At the time, this was a radical traffic design and planner (B) pursued as a
demonstrator. The expert and researcher in road safety and the strategist (A) took on the role of
agenda setters when they summoned different actors, including the media, to present research
findings and initiate discussions on traffic norms and safety culture. It is stated in Paper IV that
this was done with ‘support from the minister and the new director general.” However, it is
unclear if this was official or perceived support.
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Table 4: Role manifestation

Case Agenda Setter Demonstrator Networking Educator
District
heating Business area manager (A) Development engineer (B) Specialist
Development engineer (A) Business developer Marketing manager
Development engineer
Business area manager (B) Business area manager (C) (D)
CEO, district heating and
cooling Development engineer (C) Expert
Engineer, district heating and
cooling
Village Operational manager
Strategist
Energy
District Technology manager Director of renewable electricity Project coordinator

Vision Zero

Director of traffic safety,
Expert and researcher

Strategist

R&D strategist

Director of traffic safety,
Planner (A)
Planner (B)

Area manager

Project leader
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6 Discussion

The purpose of this thesis was to investigate how and why incumbent employees acting as
sustainability intrapreneurs become key actors in path-breaking innovation in early-stage
sustainability transitions of large technical systems. Three research questions have guided this
work, and I will subsequently address each question individually in relation to the main findings
presented in this thesis.

RQ1: In what ways do sustainability intrapreneurs initiate, develop and realise path-
breaking innovation in early-stage sustainability transitions of large technical systems?

The appended case studies have provided rich illustrations of bottom-up and organisation-
internal processes that have arisen without management endorsement and, at least in these cases,
were strongly associated with the emergence of path-breaking innovation in early-stage
sustainability transitions. While the traditional notion of intrapreneurs has a strong focus on
developing business opportunities or organisational renewal (Corbett et al., 2013; Lang & Baltes,
2019; Neessen et al., 2019; Pinchot III, 1985; Sharma & Chrisman, 2007), the results in this
thesis show that sustainability intrapreneurs are instead characterised by a strong sense of
personal responsibility and commitment to drive sustainability transitions of socio-technical
systems. In other words, sustainability intrapreneurs take a systems approach and seek benefits
for the sector over benefits for their employer. Although the individuals in this thesis may not
identify as sustainability intrapreneurs, the findings show that they are typically innovative,
proactive and demonstrate strong networking skills. Furthermore, they take calculated risks,
search for and recognise opportunities. Thus, they exhibit personal characteristics and workplace
behaviours that, in some respects, align with descriptions of intrapreneurial employees
(Hernandez-Perlines et al., 2022; Neessen et al., 2019). For example, results from Vision Zero
and the Energy village illustrate that individuals who engaged in sustainability intrapreneurship
typically worked through informal networks, under trust and without permission, at least in the
early phases. They acted outside their direct area of accountability and were not just fulfilling
professional expectations. Hence, sustainability intrapreneurship emerges as a distinct form of
intrapreneurial behaviour that has not previously been described in either the intrapreneurship or
sustainability transitions literature. Originating in strong sustainability engagement, sustainability
intrapreneurs are employees who connect deep insider technical knowledge of large technical
systems to complex social problems.

As introduced in Section 3, the concept of sustainability intrapreneurship has similarities to how
others have described intrapreneurship. For example, as a bottom-up process that can be
associated with employees at all levels within an organisation who, at their own discretion,
identify and exploit opportunities to realise socially oriented personal values (e.g., Alt &
Geradsts, 2019; Grayson et al., 2011; Hemingway, 2013). The primary difference between
sustainability intrapreneurship and other forms of intrapreneurship lies in the scope of their
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impact. For example, social intrapreneurs, who engage with social challenges, simultaneously
focus on providing value to the firm. Hence, social intrapreneurs have a strong focus on
contributing to their employer's objectives (Alt & Geradts, 2019). The sustainability
intrapreneur, on the other hand, engages in actions to initiate, develop and promote path-breaking
innovation to realise socio-technical sustainability transitions, i.e., focusing beyond the
immediate advantages for their employer. In Paper I, for example, the sustainability
intrapreneurs identified in both the Village and the Energy district case were focused on creating
a decentralised energy system, even though there was no obvious role for their employer. Only in
the Village case, and after a while, were the business aspects addressed by the sustainability
intrapreneurs, although this issue was never resolved during the course of the study.
Nevertheless, sustainability intrapreneurs are not blind to the importance of business relevance.
In the district heating cases, the business developer and the development engineer (B) frame their
ideas within their home organisation by qualifying district heating as a sustainable business case
for the energy system at large. In Vision Zero, the strategist emphasises the importance of not
wasting public funds as one of the arguments for his work. Still, none of the sustainability
intrapreneurs studied in this thesis developed path-breaking innovation primarily to contribute to
their employer's objectives.

The sustainability intrapreneurship framework and the cases included in the thesis offer a new
understanding that can serve as a starting point for future research addressing calls for the actual
practices of path-breaking innovation in early-stage sustainability transitions (e.g., Sengers et al.,
2019; Upham, Bogel, & Diitschke, 2019). First, sustainability intrapreneurship fits within the
broader technical systems context, where actors such as grassroots groups and entrepreneurs
have limited room to initiate path-breaking innovation. Second, it is a concept that complements
transition management literature, where experts and researchers with specialised knowledge and
creative capabilities are recruited as frontrunners into transition arenas for experimentation and
generation of transformative solutions (Loorbach, 2010; Rotmans et al., 2001). Although
incumbent employees are not excluded from being frontrunners, sustainability intrapreneurship
is not necessarily localised in an external transition arena, and faced with the associated
challenges of introducing path-breaking actions in their home organisation (see more about these
challenges in Rex et al., 2019). Furthermore, once incumbent employees are recruited into a
transition arena with the expectation to develop transformative solutions, they do not qualify as
intrapreneurs. Third, sustainability intrapreneurship complements the concept of systems
builders (Hughes, 1987). Once again, incumbent employees are not excluded from this concept.
However, much of this literature adopts a broader actor perspective and includes, for example,
firms (Jacobsson & Bergek, 2004), intermediary organisations (Kivimaa, 2014) and formal
networks (Hellsmark, 2010) as system builders. A summary of the similarities and differences
between sustainability intrapreneurs and other change-oriented theoretical roles related to
established organisations is presented in Table 5.

40



Incumbent employees engaging in sustainability intrapreneurship may not identify as
sustainability intrapreneurs. Nonetheless, this thesis shows that they can still be identified and
studied. The findings suggest that sustainability intrapreneurs can take on three characteristic
roles: the agenda setter, the demonstrator and the networking educator to initiate, develop and
realise path-breaking innovation for sustainability transitions of large technical systems.
Although these roles originate from an inductive study of sustainability intrapreneurs in the
Swedish district heating sector (Paper I11), they proved useful also in other contexts. The roles
could therefore be used to connect the papers attached to this thesis into a more coherent body of
knowledge. I will now examine the key characteristics of each role and trace their similarities
and differences across the appended cases.

The agenda setter has a key role in forming shared agendas and strategies among different
stakeholders within a sector. The agenda setter’s work is primarily related to communicating an
imagined future, internal and external to the organisation. The technology manager in the energy
district and the director of traffic safety in Vision Zero are good illustrations of this. The
technology manager and the director of traffic safety primarily encompassed a socio-technical
systems perspective in their visionary work, which means that their imaginary futures were only
possible to realise with broad collaborations across multiple actors. They both demonstrated
personal skills that included the ability to formulate and articulate visions of imaginary futures
that garner support from both internal and external stakeholders. Furthermore, they were also
able to leverage their personal networks to attract attention, summon representatives and secure
commitment among internal and external stakeholders.

The demonstrator role is probably the most self-explanatory category in this taxonomy of roles.
In comparison to the agenda setter, who is involved in forming stakeholder commitment, the
demonstrator acts in situations where external stakeholders have strong commitment and high
system-specific competence. The demonstrator thus finds or creates contexts to develop path-
breaking innovation. The demonstrator role is nicely illustrated by the development engineer (B),
who, at his own discretion, leveraged external funding to explore the benefits of a low-
temperature district heating grid as part of a net-zero city district initiative. Characteristically, the
development engineer (B) attracted external resources to experiment with innovative solutions
that extend far beyond his employer and without clear business benefits.

The networking educator connects individuals from stakeholders who are otherwise weakly or
not connected at all. Although the networking educator role is less common than the others in
this thesis's findings, the role’s potential scope of impact may place it as one of the more
important roles in the early stages of (innovation) systems formation (see, e.g., Musiolik et al.,
2012). The networking educator, for example, holds strategic importance for informal education,
as they foster a common understanding of strategic goals and build trust among network
members. An illustrative example is found in Paper III. The Swedish district heating sector
comprises a large number of relatively small and geographically defined organisations.
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Employees in the district heating sector who engage in path-breaking work may thus feel lonely
and unsupported by their home organisation. Such feelings can easily hamper individuals’
engagement (Hemingway, 2005). Sustainability intrapreneurs who act as networking educators
focus on developing the skills of innovation, leadership and communication among colleagues
and others, thereby empowering them to engage in sustainability intrapreneurship efforts. A key
difference between the agenda setter and the networking educator is that the latter acts in
contexts where everyone already shares a vision or an understanding of the future system. Hence,
the networking educator does not need to garner support for an imagined future.

In sum, in all these roles, sustainability intrapreneurs act from the bottom up to initiate, develop
and realise path-breaking innovation for sustainability transitions of large technical systems. To
do so, they use their personal and professional networks and utilise resources associated with
their professional role, but not necessarily with the company’s permission. Notably, these roles
may partially overlap, and the description is not to be understood as a rigid framework. For
example, both the agenda setter and the networking educator promote awareness and build
capacity. Nevertheless, the way in which this is done in practice differs. Furthermore, in this
thesis, sustainability intrapreneurs are primarily found outside top management, for example,
among experts, engineers, strategists, business area or operational managers. However, there are
also examples of sustainability intrapreneurs among managers, such as the CEO of a small
energy company in Paper III. Sustainability intrapreneurship can thus potentially be found
among all employees. This resonates with some of the intrapreneurship literature, which states
that employees at all levels can act in an entrepreneurial manner (e.g., Hemingway, 2013;
Lackeus et al., 2020). However, it is a perspective that challenges the notion that it is the
management of incumbent organisations that is the locus of agency in path-breaking innovation
for sustainability transitions (c.f., Galeano Galvan et al., 2020; Leitch et al., 2019; Lenfle &
Soderlund, 2022; Loder et al., 2024; Moncreiff et al., 2024; Papadonikolaki et al., 2023; Sackey
& Akotia, 2017; Wang et al., 2022). As such, the concept of sustainability intrapreneurship
contributes to the sustainability transitions literature, offering a novel and more nuanced
understanding of how path-breaking innovation emerges within large technical systems. Next, |
will explore the reasons for sustainability intrapreneurs to do so.

RQ2: How do psychological factors, such as personal values and beliefs, shape
sustainability intrapreneurship and new workplace behaviour in relation to early-stage
sustainability transitions?

Applying the framework for sustainability intrapreneurship to the appended case studies has
revealed that incumbent employees can alter their workplace behaviour, much as intrapreneurs
can link business growth to social value creation (Belinfanti, 2015; Elkington, 2009;
Hemingway, 2013; Mair & Marti, 2006). However, with the main difference that sustainability
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intrapreneurs have a clear focus on path-breaking innovation, i.e., improving a socio-technical
system. All the appended cases exemplify initiatives to improve systems in one way or another,
and the sustainability intrapreneurs show strong pro-social and environmental values. This
echoes some of the characteristics of system builders (Hughes, 1987), who create system
resources or make substantial contributions to the development of a technological innovation
system (Blomkuvist et al., 2023; Hellsmark & Jacobsson, 2009; Musiolik et al., 2020; Wittmayer
& Schépke, 2014). However, what may make a socio-technical system more sustainable is not
automatically ‘good’ for all actors in the system, from an organisational perspective. In contrast
to intrapreneurs, sustainability intrapreneurs may thus initiate path-breaking innovation that can
have far-reaching consequences for their employer. The case of the Village is an illustrative
example of this, as a widespread development of self-sufficient and grid-independent energy
communities would challenge the DSO’s core business.

The appended cases demonstrate that sustainability intrapreneurs are individuals who are
motivated to engage in new workplace behaviours because of personal values, beliefs and norms,
particularly related to pro-social and environmental values. It is also shown that successful
sustainability intrapreneurs are skilled at creating cues to activate personal values and anchor
beliefs to garner support for their initiatives (Paper IV). These results not only add to the
understanding of how intrapreneurs find support for their initiatives (Alt & Geradts, 2019), but
also to what motivates people to change their workplace behaviour. As such, this thesis
contributes to calls about a more multidisciplinary actor perspective in the sustainability
transitions field (e.g., Perlaviciute et al., 2021; Upham, Bogel, & Johansen, 2019). The strategist
in the Village case exemplifies this nicely when he says, ‘Some of us are perhaps more interested
in technical challenges, while others are more towards sustainability and contributing to society.
But [environmental] sustainability was probably the main driver for all of us’. Another example,
stressing the pro-social value dimension, is provided by planner (B), who says: ‘The focus on
human lives in Vision Zero was important to me. Traffic safety is a collective responsibility
shared by all members of society. I think we can create safer roads and communities for
everyone, especially if we work together’.

The thesis has drawn on theories from social psychology, particularly the value-belief-norm
theory (Stern et al., 1999). Psychological factors, such as personal values and beliefs, are thus
expected to have a strong explanatory account for individuals’ value-driven behaviours, also at
the workplace (De Groot & Steg, 2008; Schwartz, 2006, 2012; Verplanken & Holland, 2002). In
the study of Vision Zero, it is shown that new value-driven workplace behaviour originates from
activated personal values and the anchoring of personal beliefs, thereby expanding the original
value-belief-norm theory. In short, when an individual is exposed to an idea or an imagined
future that activates his or her personal values, it triggers a positive response, i.e., recognising
that ‘this is good!” Next, the individual wants to engage and searches for arguments in favour of
this new behaviour. For example, in strategies, policy documents or by talking to colleagues to
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find out whether this new behaviour is acceptable and morally right — in other words, posing the
question ‘is this right?’ If the individual can anchor the new workplace behaviour, i.e., reach the
conclusion that an action is acceptable, he or she starts to act in ways that benefit personal values
aligned with the idea or the presented future. The importance of activating personal values and
anchoring beliefs can also be seen in other cases. For example, in the Energy district, a group of
individuals shared beliefs about future energy systems, although with an overlap between pro-
social and self-oriented values, but without conflict of interests. Anchored in their employer’s
strategies, they placed an externally funded project on a university campus grid, which, because
of the grid’s exemption from the national concession requirement, enabled them to experiment
without adhering to the prevailing grid regulations. Another example is the business developer in
Paper III, who explored the use of a large-scale underground heat storage facility for the local
energy system, anchored, it appears, in the employer’s ambition to be part of the energy
transition and be an attractive employer.

Without overlooking the strong social and situational factors that influence large technical
systems (Hughes, 1987), this thesis provides detailed accounts of sustainability intrapreneurs as
key agents in the emergence of path-breaking innovations. Both pro-social and environmental
personal values, personal beliefs about opportunities and feelings of responsibilities play a
crucial role in incumbent employees' adoption of new workplace behaviours and their role as
sustainability intrapreneurs. The importance of activation of personal values and anchoring of
beliefs, brought forward in Paper IV, not only contributes to a better understanding of how
agency is diffused among contextually embedded individuals (Lawrence et al., 2009; Lawrence
& Suddaby, 2006). It may also offer novel insights into key factors that determine successful
intrapreneurship in general (Camelo-Ordaz et al., 2012).

RQ3: How can sustainability intrapreneurship influence the development of sustainability
transitions?

As I approach the end of this thesis, it is time to discuss the possibilities for sustainability
intrapreneurs to influence socio-technical systems. After all, socio-technical transitions unfold
over considerable time spans and involve a broad range of actors and social groups in
coordinated actions (Kohler et al., 2019). I have now worked with an individual-level perspective
on socio-technical transitions for some years, and I have had many discussions with others about
my work. Interestingly, when I hear these stories, I have noticed that many can share experiences
about working with individuals who have played crucial roles in inspiring transformative change.
It seems to me that quite a few have had personal experience with sustainability intrapreneurs,
even if they don’t refer to them as such.

Sustainability intrapreneurs, like other types of intrapreneurs, are innovative, proactive, risk-
taking and they are networkers who can recognise and exploit opportunities. Moreover, they can,
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like other types of intrapreneurs, see possibilities in new logics within organisations, such as in
Vision Zero, and introduce bottom-up, pro-social and environment-inspired innovations in for-
profit organisations, as seen in the energy district and village cases. However, the case studies
show that sustainability intrapreneurs show little interest in creating new business opportunities
or strategic organisational renewal.

The sustainability intrapreneurs identified in the cases in this thesis introduced path-breaking
innovation, such as connecting known technologies to enable localised energy systems within the
existing electricity grid or utilising established technologies for peak shaving or to balance
electricity use and production between district heating systems and the electricity grid. Path-
breaking innovation initiatives were also introduced through utilising an energy perspective in
district planning, energy policy approaches to new industrial establishments and new
marketplace solutions, and through the communication of attractive futures. Only in some cases
were new technologies used to drive change, such as the ultra-low temperature district heating
system. However, such technology would introduce a fundamentally new way of delivering heat,
affecting the whole heat distribution system, including the current business model.

Sustainability intrapreneurs demonstrate strong social and communicative skills, and they can
frame a vision or idea in ways that resonate with existing interests, values and structures. By
doing so, they attract others’ attention, and individuals start to engage in path-breaking
innovation. Over time, changes in practice will diffuse throughout the organisational field
(Lawrence et al., 2009; Lawrence & Suddaby, 2006). The case of Vision Zero, with its long time
series, serves as an illustrative example of this. Today, Vision Zero is taken for granted in traffic
safety planning. However, in 1997, when the road safety policy was introduced, it was a radical
policy proposal which was met with scepticism and substantial resistance. Comparing a snapshot
of the Swedish traffic system from the early 2000s with one from today would yield two
different images. For example, today, roundabouts are primarily used instead of traffic-light-
controlled intersections, and most highways are constructed with central barriers. In city centres,
the speed limit is reduced to 30 km/h. Cars and cyclists are mixed, and crosswalks are removed,
allowing pedestrians to cross the street at any point. This was not the case 25 years ago.
However, it is not only the traffic system design that has changed, but actors also have new
responsibilities and road vehicle designs have evolved. All this, obviously, is not the making of a
few sustainability intrapreneurs. Instead, it is the making of an increasing number of individuals
taking practical action to do what they feel is right, and, over time, turning a visionary, path-
breaking policy innovation into practice.

A sustainability intrapreneur can certainly inspire others to take action through talking and doing.
However, inspiration does not automatically translate into sustainability intrapreneurial
behaviour. There is a distinction between those who engage in intrapreneurship and those who
adopt new workplace behaviours after being inspired by an intrapreneur. Even though this
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distinction may not be easily defined. Intrapreneurial behaviour is characterised by sustained
passion, emotional energy and drive (Neessen et al., 2019). Consequently, not everyone who
feels inspired will themselves become intrapreneurs. However, individuals who are inspired by a
sustainability intrapreneur can still act out of personal choice. Their new workplace behaviour
emerges from evaluating available alternatives within their specific context. Therefore, when
individuals commit to new value-driven actions, they may do so because they have witnessed
what a sustainability intrapreneur in their field has accomplished, felt inspired and perceive these
actions as morally important. In other words, at their discretion, they choose to use their
professional role to garner support for a more sustainable and attractive future. One such
example is Planner (B), in the Vision Zero case, who started to use roundabouts in the traffic
system design after seeing data on the correlation between speed and injuries, with the argument
that ‘when I saw the data, I remember thinking “This is the way!” [...] Everyone within the
transport system has a responsibility to reduce or remove risks for the users.’

Although supporting a sustainability intrapreneur’s idea and adopting new workplace behaviours
can require considerable effort, especially when the idea is new and lacks widespread support,
the more examples there are, the easier it becomes for others to follow. The early ideas may
nevertheless be perceived as legitimate because the intrapreneur is acting from within the
established organisation. An illustrative example of this is the attention the sustainability
intrapreneurs and their visions received from other actors in the field, in both the Village and the
Energy district initiatives. Hence, the sustainability intrapreneur’s internal position provides him
or her with a social identity in the field, and the sustainability intrapreneur’s actions may thus be
interpreted by others as objectively valid, or an assumption that the intrapreneur knows what he
or she is doing. In the Vision Zero case, there are many examples of this, showing how
individuals were inspired and, at their discretion, chose to support the vision, engage in new
workplace behaviours and thereby influence colleagues and others to adopt new approaches in
traffic system design.

Psychological factors, such as personal values and beliefs, can frame, characterise and aid
understanding of which roles individuals can play in transition processes (Kaufman et al., 2021;
Upham, Bogel, & Diitschke, 2019; Upham et al., 2025). Viewing sustainability intrapreneurship
as a chosen and reflective behaviour to drive change (Kaufman et al., 2021), the agenda setter,
the demonstrator and the networking educator can help explain some of the dynamics by which
bottom-up agency influences the development of early-stage sustainability transitions of large
technical systems. First, sustainability intrapreneurs and the path-breaking they advocate can
serve as inspiring role models or landmark projects (Turnheim & Geels, 2019). As such, they can
prompt activation of personal values, provide interpretations of potential ways to realise
organisational sustainability strategies, or justify radical approaches to address societal
challenges among colleagues in the field. Second, the more examples there are, or the more
available anchoring of beliefs there is, the more individuals will be inspired to pay attention to
new solutions that contribute to the overall socio-technical transition. Although sustainability
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intrapreneurs can have a powerful impact on the development of policy, technology and
workplace behaviour, as shown in Vision Zero, it is reasonable to assume that as the cumulative
influence increases, the impact of each additional source is reduced (Latané, 1981). In other
words, if the first sustainability intrapreneur has a significant impact, adding a second initiative
will increase the overall impact. However, the second will have less impact than the first, and the
third even less, and so on. Still, by enacting different roles, sustainability intrapreneurs initiate a
process in which they influence others, who in turn influence more people, resulting in an
increasing growth of new everyday workplace behaviours among colleagues and others
(Kaufman et al., 2021), and, eventually, institutional work (Lawrence et al., 2009; Lawrence &
Suddaby, 2006). The relationships between the roles and path-breaking innovation can thus
bridge between micro and macro perspectives, a relationship that sustainability transitions
literature has only recently begun to examine and still struggles with (Upham, Bogel, &
Diitschke, 2019). Aided, for example, by social norms, available technologies and supportive
policies, this process of influence may be the very essence of path-breaking in the early stages of
socio-technical transitions.
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7 Conclusions

This thesis aims to explore how and why incumbent employees, acting as sustainability
intrapreneurs, initiate, develop and realise path-breaking innovation in early-stage sustainability
transitions of large technical systems. The role of incumbent employees in this context is a
largely underexamined phenomenon within the field of sustainability transitions. Data from
several cases show that sustainability intrapreneurs are key actors in the formation of path-
breaking innovation and the emergence of new workplace behaviour in large technical systems.

Three roles characterise sustainability intrapreneurs: the agenda setter articulates transformative
visions and mobilises support from internal and external stakeholders; the demonstrator brings
about path-breaking innovation by aligning system-specific competencies and resources; and the
networking educator fosters informal learning and relational capacity among fragmented actors.
Together, these roles demonstrate how sustainability intrapreneurs can navigate both intra- and
extra-organisational landscapes to initiate path-breaking innovation and instigate early-stage
sustainability transitions of large technical systems.

Although the individuals in the appended case studies may not identify as sustainability
intrapreneurs, the thesis shows that they can still be identified and studied. It is shown that
sustainability intrapreneurs are guided by trust and personal values and beliefs, particularly those
related to pro-social and environmental values. Sustainability intrapreneurs demonstrate unique
behavioural patterns that differ from traditional intrapreneurship perspectives, most notably in
their focus on improving socio-technical systems over organisational benefits. This incumbent
firm-internal bottom-up agency has previously not been represented in the intrapreneurship
literature, nor in the conceptualisation of incumbents in sustainability transitions literature. Thus,
sustainability intrapreneurship fills a gap in the current literature by conceptualising the role of
employees who, without the professional expectation of developing innovation and business, are
motivated to take actions to initiate and develop path-breaking innovation for sustainability
transitions. By enacting different roles, these employees initiate a process in which they
influence others, who in turn influence more people, resulting in a growth of new everyday
workplace behaviours among colleagues and others. By introducing an individual-level
perspective of employees’ workplace behaviour, the thesis challenges a dominant assumption in
sustainability transitions literature, namely that incumbents’ behaviour is predominantly driven
by firm-internal top-down mandates or external policy pressure.

7.1 Implications

The findings carry several important implications for both theory and practice. First, without
overlooking the strong social and situational factors that influence socio-technical systems, the
thesis presents compelling arguments for greater attention to individual-level agency in studying
path-breaking innovation in large technical systems. In doing so, applying an adjusted
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intrapreneurial perspective, where the firm's benefits are secondary to developing a socio-
technical system at large, shows promise.

Second, the findings in this thesis imply a need to revisit dominant assumptions about the origins
of innovation and change. Encouraging reflexivity, flexibility and moral engagement across
hierarchical levels may not only empower individuals focused on innovation but also stimulate
actions that improve resilience and responsiveness to complex sustainability challenges.
Applying a sustainability intrapreneurship perspective is thus not only relevant for better
understanding the origins of path-breaking innovation in large technical systems, but also for the
formation of directionality and mission-oriented innovation policy (Edler & Boon, 2018;
Mazzucato, 2018). For example, by recognising that sustainability intrapreneurs operate in an
organisational grey zone, often at personal risk, and, therefore, actively create physical and
cultural spaces where bottom-up initiatives can be incubated and prosper without immediate
instrumental demands.

While the thesis makes significant efforts to conceptualise and empirically investigate
sustainability intrapreneurship, several avenues for future research remain open. First, the
transferability of the findings to other socio-technical systems warrants deeper examination. This
thesis has focused on large technical systems, specifically the energy and transport sectors,
which are characterised by capital-intensive large infrastructures, regulatory complexity and
entrenched incumbency. It would be fruitful to explore whether sustainability intrapreneurs exist
and play similar roles in more fragmented or less regulated sectors, such as in the food industry
or consumer technologies.

Second, although this thesis highlights the importance of informal networks and personal
motivation for sustainability intrapreneurship, more attention could be given to understanding
how sustainability intrapreneurship as a practice is learned and developed, and what enabling or
constraining conditions there are in, for example, organisational or cultural contexts. What inter-
organisational structures, leadership styles or cultural elements facilitate, develop or hinder
sustainability intrapreneurship? How do middle managers or external intermediaries interact with
and support employees who are sowing sustainability intrapreneurial skills? What are the
negative consequences of sustainability intrapreneurship, and for the sustainability intrapreneur?
Is sustainability intrapreneurship a phenomenon strongly associated with Swedish organisational
culture, allowing employees to engage in such efforts at their discretion without risking reprisals,
or can similar sustainability intrapreneurial roles be identified in other parts of the world?

Third, the current work focuses on successful or at least visible path-breaking initiatives. Most
likely, many sustainability intrapreneurial efforts would fail before they materialise as full path-
breaking innovations, possibly due to exhaustion, lack of peer support or institutional resistance.
Investigating such ‘failed’ initiatives presents an interesting avenue for future research to better
understand the full spectrum of sustainability intrapreneurship and the intrapreneurial challenges
incumbent employees face. Finally, there is room to explore the dynamics by which
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sustainability intrapreneurship may scale or diffuse, for example, by examining the individual-
level details of how new workplace behaviour, emerging in different parts of an organisation and
among different organisational actors, connects and aggregates into new norms or institutional
arrangements. Addressing these research questions would deepen the understanding of how
incumbent employees’ agency can translate into long-term systemic change.
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