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Abstract

In this paper, we explore the notion of systems entrepreneurship in the context of innovation systems (IS) dedicated to trans-
formations towards sustainability. To this end, our paper draws primarily but not exclusively on the leverage points concept,
which was originally proposed by Donella H. Meadows and recently refined by sustainability scientists. More precisely, we
flesh out four general propositions about the systems entrepreneurial process that serve as a starting point for illuminating
how systems entrepreneurs can intervene at deep leverage points to introduce a dedication to sustainability in IS. The paper
touches the important issues of directionality, formal institutions, as well as information flows and network structure that
have received insufficient attention from researchers, policymakers, and practitioners aiming at transformations towards
sustainability (e.g., funders and other support organizations). Taken as a whole, the paper serves as a conceptual basis for
further theoretical and empirical work on systems entrepreneurs and dedicated 1S. It should be read as a reminder that the
fundamentally uncertain processes of systemic change call for collaborative efforts that transcend mental and organizational
boundaries.

Keywords Systems entrepreneurship - Innovation systems - Dedicated innovation systems - Leverage points - Sustainability
transitions - Transformative innovation

Introduction cause-effect relationships (Senge 2006; Stroh 2015), since

they are so-called wicked or persistent problems (Rittel

Researchers and practitioners increasingly acknowledge
that the global sustainability challenges such as climate
change, ecological degradation, waste, or poverty are inter-
connected issues that must be explored and addressed from
systemic perspectives. Put differently, many of these chal-
lenges cannot be tackled by thinking in terms of reductionist
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and Webber 1973; Rotmans and Loorbach 2009) that are
rooted in complex relationships between societal, economic,
and environmental processes. Therefore, attempts at solv-
ing these problems without a proper systemic understand-
ing can have unintended and non-linear effects, potentially
making the problems even worse (Forrester 1971). Hence,
systems thinking and notions of systemic change have
recently gained increasing momentum in the social sector
among philanthropists, not-for-profit organizations, funders,
and foundations (e.g., Abercrombie et al. 2015; Hall and
Schleicher 2017; Milligan et al. 2017; Miihlenbein 2018;
Patton 2016; Stroh 2015). The question which actors are
central for fundamentally changing the way humanity is
doing business increasingly becomes one of the most impor-
tant ones for both researchers and practitioners interested
in remedying our world’s sustainability challenges (Farla
et al. 2012). This rising awareness of systemic issues and
the complexity of societal, environmental, and economic
problems also appears to have brought forth a new notion
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of social entrepreneurship, so-called “systems entrepreneur-
ship” (Balfour 2017a, b; Milligan and Schwab 2017; Vexler
2017; Westley 2013). While systemic change has long been
a central theme in the (social) entrepreneurship literature
(e.g., see Newey 2018), the more recent shift from a focus
on capable individuals to the recognition of social change
as a complex issue involving collaborative efforts by mul-
tiple actors is not only justified but actually commendable
considering the systemic root causes of many societal prob-
lems (e.g., Goldstein et al. 2009). New terminological and
conceptual issues arise through this shift in focus, though,
creating the potential for misunderstanding and detach-
ment between academics and practitioners as well as differ-
ent academic communities: While social entrepreneurship
remains the term of choice for many academics, others have
promoted sustainable entrepreneurship as an overarching
concept (e.g., Schaltegger and Wagner 2011; Thompson
et al. 2011), still others have advanced the notion of trans-
formative or transformational entrepreneurship (e.g., Burch
et al. 2016; Ratten and Jones 2019). Moreover, the literature
on institutional entrepreneurship has long focused on how
actors can contribute to changing institutions (e.g., Batti-
lana et al. 2009; Westley et al. 2013), undoubtedly a central
aspect of systemic social change.

Yet another school of thought, the literature on innovation
systems (e.g., see Rakas and Hain 2019), has advanced the
understanding of innovation and entrepreneurship in their
systemic context, that is, as evolutionary phenomena involv-
ing interconnections and interactions between a diverse set
of actors and institutions. Additionally, sustainability scien-
tists have proposed to take up the concept of so-called “lev-
erage points” as places to intervene in systems (originally
suggested by Meadows 1999, 2008) to facilitate systemic
changes towards sustainability (Abson et al. 2017; Dorninger
et al. 2020; Fischer and Riechers 2019).

Given this broad literature and the urgency of many
systemic problems that require transitions to sustainable
development on multiple levels (e.g., Schlaile and Urmetzer
2019), a conceptualization of systems entrepreneurs is called
for that aims at synthesizing this scattered knowledge instead
of simply pouring new wine into old bottles. Hence, the
guiding research question of this conceptual paper is: How
and at which leverage points can entrepreneurs intervene
to facilitate systems change by introducing a dedication to
sustainability into innovation systems?

Following Pyka (2017) and Schlaile et al. (2017), the
introduction of dedicated efforts to achieve sustainability
in innovation systems is considered to be the desired sys-
tems change in the context of this paper (see also Chami-
nade 2020; Hekkert et al. 2020). Accordingly, any entre-
preneurial activity involved in the process of introducing
such dedicated effort can be understood in terms of systems
entrepreneurship. It is, therefore, necessary to first clarify
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in the following section that we focus on (dedicated) inno-
vation systems in our investigation. Departing from there,
we detail what can qualify as innovation systems change,
where in the innovation system these changes are expected
to take place, what role systems entrepreneurs can play, and
at which points of intervention (i.e., leverage points) they
will be able to effect the desired change. In the subsequent
section, we elaborate four general propositions connected to
the systems entrepreneurial process. Based thereon, selected
potential processes of systems entrepreneurship in innova-
tion systems along different leverage points are sketched.
The contribution of the paper to the conceptualization of
systems entrepreneurship is specified and conclusions are
drawn in the final section.

Systems—what systems?

Definitions of systems abound, perhaps among the broadest
ones being “anything that is not chaos ... [or, alternatively,]
any structure that exhibits order and pattern” (Boulding
1985, p 9). In the context of this paper, we follow the more
functional understanding of systems that was proposed by
Meadows (2008): “A system is an interconnected set of ele-
ments that is coherently organized in a way that achieves
something. ... [Hence,] a system must consist of three kinds
of things: elements, interconnections, and a function or pur-
pose” (p 11, emphasis removed).! In the context of systemic
change towards economically, socially, and environmentally
sustainable systems that are better suited to tackle global
challenges (e.g., as also targeted by the United Nations’
Sustainable Development Goals), several relevant systems
concepts have been developed (for reviews, see Schlaile and
Urmetzer 2019; Urmetzer and Pyka 2019).

In this paper, we will primarily draw upon the frame-
work of innovation systems (henceforth IS) and its quite
recent variant called dedicated 1S (Pyka 2017; Schlaile et al.
2017; Urmetzer et al. 2018; Urmetzer and Pyka 2019). The
literature on IS supports the notion that the transformative
potential of entrepreneurship does not simply arise from the
genius of apt individuals or organizations (so-called “hero-
preneurs”). Instead, innovation and entrepreneurial activity
are always embedded in and dependent on the institutional
conditions such as culture (e.g., Edquist and Johnson 1997,
Schlaile and Ehrenberger 2016) and actor configurations in
the respective IS (Radosevic 2010), which some authors in
the entrepreneurship community have reframed as “systems

! Please note that, as also Kieft et al. (2020) caution, there are dif-
ferent terms for “elements” in the innovation systems and the system
dynamics literature, including “components” but also “variables” and
“concepts”.
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of entrepreneurship” (e.g., Acs et al. 2014) or “entrepre-
neurial ecosystems” (e.g., Brown and Mason 2017; Kuckertz
2019; Roundy et al. 2018). Although there may be differ-
ences in meaning between the terms entrepreneurial ecosys-
tems and IS, for the purpose of this paper we assume that
they focus on quite similar things, namely, that innovation
and entrepreneurship occur due to the interactions of inter-
dependent actors, organizations, and institutions in a given
context and that knowledge plays a central role (see also
Stam and Spigel 2018, p 412, for a possible comparison).
Arguably, for this paper, the similarities justify using IS as
the overarching notion.

Since the concept emerged around the 1980s, IS have
been further differentiated and refined (Rakas and Hain
2019). The “traditional” IS framework has a strong (often
implicit) focus on technological innovations, competitive-
ness, and economic development, and we can draw upon a
definition of a national 1S as a general working definition:

An IS “... is an open, evolving and complex system
that encompasses relationships within and between
organizations, institutions and socio-economic struc-
tures which determine the rate and direction of inno-
vation and competence-building emanating from
processes of science-based and experience-based
learning” (Lundvall et al. 2009, p 6).

In other words—and in accordance with the requirement
of systemic approaches to complex change processes—the
IS framework encompasses the interconnected set of actors
and institutions contributing to the emergence of novelties
(in the early literature mostly meaning new technologies). It
allows researchers to consider the entire systemic environ-
ment of innovation, whereas prior inquiries into innovation
were usually confined to the process leading to the creation
and marketization of novelties and the outcomes of this pro-
cess (in the sense of new products, new processes, new forms
of organization, etc.). This conceptual shift from focusing
on innovators to incorporating their systemic embedding has
been discussed in the literature on IS at least since the devel-
opment of the concept of national systems of innovation
in the 1980s and is beyond the scope of our article. How-
ever, especially against the backdrop of the imminent global
sustainability challenges that require innovative action, the
“traditional” IS concept has been criticized and challenged
(see Chaminade 2020; Schlaile et al. 2017; Urmetzer and
Pyka 2019, for reviews).

To allow for the necessary transformations beyond tech-
nological remedies, IS need to incorporate a system-wide
dedication to the continuity, resilience, and regeneration of
social and ecological systems, inter- and intra-generational
justice, quality of life, or generally sustainability. Such
dedicated innovation systems (DIS) “explicitly go beyond
technological innovation and economic growth and allow

for paradigmatic change towards sustainability: They are
‘dedicated’ to foster the joint search for transformative
innovations” (Pyka 2017, p 3). Here, we adopt the notion of
“transformative innovation” (e.g., Steward, 2008; Loorbach
et al. 2020), which goes beyond profound novelty in terms
of products, processes, or practices:

“Transformative innovation is about radical change of
a more generic kind. It is about the implementation
of paradigm-breaking, system-wide novelty ... [that]
crosses traditional sectoral boundaries and redraws
existing social and economic arrangements” (Steward,
2008, p 15).

Before we can sketch potential processes of IS change,
a contrasting juxtaposition of the status quo (IS) and the IS
framework that aims at “more sustainable” outcomes (DIS) is
necessary. The differences become apparent by defining the
constituents for each system, namely, the elements, the inter-
connections, and the function or purpose (Meadows 2008).
In the context of IS and DIS, elements may be organizations
such as firms or universities, government agencies, and other
social groups that are themselves sub-systems constituted
by elements, interconnections, and functions or purposes.
The IS’s interconnections include all relations and interac-
tions that connect the elements (e.g., financial flows, legal
and policy links, scientific and business cooperation, and
the communication of knowledge). According to Luhmann
(1995), the interconnections or relations among the elements
of a system are conditioned by so-called ‘““constraints”, mean-
ing that they are subject to certain regulations which adds
another layer to the level of interconnections. Finally, iden-
tifying functions or purpose is probably the hardest part of a
system definition, and Meadows (2008) takes a quite practical
approach by stating that functions and purposes are “deduced
from behavior, not from rhetoric or stated goals” (p 14).

The difficulty of identifying systems’ functions is also
apparent in the literature on IS. Various functions have
been proposed, including the explicit statement by Edquist
(2005) that an IS’s “main function ... is to pursue innova-
tion processes” (p 182, italics in original). Another quite
prominent list of functions was developed in the fechnologi-
cal innovation systems (TIS) literature (Bergek et al. 2008;
Hekkert et al. 2007). Given that DIS encompass many dif-
ferent levels, adopting any given list of functions would be
insufficient, whereas the identification of an exhaustive set
of DIS functions is beyond the scope of this paper and shall
be regarded as an avenue for future research. On a quite gen-
eral level, however, one may state that DIS differ from the
conventional conceptualization of IS in that their main func-
tion is the pursuit of transformative innovation processes
(in terms of paradigm-breaking, system-wide innovation;
Steward 2008). Transformative innovation thus requires
continuously re-thinking unsustainable—but hitherto
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unchallenged—trajectories. Consequently, it is important to
note that both the conventional and the dedicated framework
emphasize knowledge as an important functional element of
IS. However, by taking up findings and concepts from sus-
tainability science, in the DIS framework, the understanding
and role of knowledge is broader, as conceptualized in terms
of “dedicated knowledge” by Urmetzer et al. (2018). Table 1
sketches selected differences between the conventional IS
and the DIS concept.

Systems change and places
for entrepreneurs to intervene in innovation
systems

Change theorists offer various perspectives on the motiva-
tion, the protagonists, the requirements, and the degree of
systems change. Generally, intentional changes in systems
become necessary when there is a discrepancy or mismatch
between the desired and the actual system performance (Fos-
ter-Fishman et al. 2007). In earlier conceptualizations of sys-
tem renewal, for example, in terms of “systemic innovation”
as framed by Mulgan and Leadbeater (2013), the nature of
the discrepancy addressed remains rather vague in the sense
that innovation is meant to change the system “for the better”
(Mulgan and Leadbeater 2013, p 4). By contrast, the propo-
nents of DIS explicitly aim to overcome the incongruity of
IS’s normative orientation towards economic growth and
technological solutions against the backdrop of urgent and
global sustainability challenges (Schlaile et al. 2017).

In the context of this paper, the mismatch of IS calls for
a systemic change in the sense of a transformation from IS
to DIS. Following from the juxtaposition of systems’ con-
stituents (Table 1), this systems change corresponds to the
alteration of either (i) the configuration of elements (e.g.,
actors including their capabilities and their aspirations), or
(i) of the types and patterns of systemic interconnections
(e.g., including network structures and conditioning con-
straints such as formal rules or cultural values), or (iii) of the
purpose of the IS (e.g., the system’s emergent directional-
ity) towards modes promoting transformative innovations.
However, a fundamental shift or transformation to DIS can
only be regarded as achieved once the level of function or
purpose (iii) has been transformed. Yet, we acknowledge the
possibility that a change in (i) and/or (ii) effectuates a change
in (iii), thereby indirectly leading to a transformation to DIS.

But how can entrepreneurs become active in this transfor-
mation, thereby qualifying as systems entrepreneurs? At this
point, we follow Hekkert et al. (2007), who define entrepre-
neurs as those actors of an IS that “turn the potential of new
knowledge, networks, and markets into concrete actions to gen-
erate—and take advantage of—new business opportunities” (p
421). In our understanding, IS actors qualify as entrepreneurs
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if they (i) use new knowledge to (ii) generate and exploit new
business opportunities, while (iii) co-creating the IS around
them. The latter moves into focus, where systems changing
entrepreneurial processes are to be explored (Westley 2013).

Balfour (2017b) defines the systems entrepreneur as “a
person or organization that facilitates a change to an entire
ecosystem [or IS, n.b.] by addressing and incorporating all
the components and actors required to move the needle on a
particular social issue.” According to Milligan et al. (2017,
p 10), “systems entrepreneurs are moving beyond delivering
solutions and instead are focusing on the architecture of the
system itself.” We can thus regard systems entrepreneurship
as a systemic process leading to change in one or more of
the three systems’ constituents—elements, interconnections,
and functions or purpose (see above). Systems entrepreneurs
are thus expected to have a say in the alteration on all three
levels as a “catalytic force that creates momentum among
all the other actors” (Balfour 2017b).”

Before we fathom the conceptual details of the process of
systems entrepreneurship in the following section, it is essen-
tial to consider the potential points (and subsystems) in an IS,
where systemic actors are most likely to induce the intended
change. On a general level, these points have been described
by Meadows (1999) as leverage points (see also Abson et al.
2017; Dorninger et al. 2020). Due to the interconnectedness
and complexity of systems, it is regarded as extremely difficult
to design interventions such that they change the system in a
desired direction. The leverage points framework provides a
ranking of potential points of intervention in systems along
a gradient of increasing effectiveness but also increasing dif-
ficulty. It ranges from interventions that are relatively easy
to implement but usually not very effective in changing the
system (shallow leverage points) to, at the other end, interven-
tions that are highly effective in changing the system but very
hard to implement (deep leverage points). As, for example,
Senge notes, one of the central problems making interventions
at these deep leverage points so difficult “is that high-leverage
changes are usually highly nonobvious to most participants in
the system” (Senge 2006, p 64, italics in original).

Kieft et al. (2020) have recently applied the leverage
points ranking to TIS, thereby revealing relevant synergies
between the concepts of leverage points and IS. We adjust
their TIS framework and terminology for our DIS context to
explore entrepreneurial activity at the following three deep
leverage points:*

2 This does not imply, however, that only networking activities are
important in the context of systems entrepreneurship.

3 As TIS focus on analyzing the innovation and diffusion processes
around emerging technologies (see also Kukk et al., 2015, for a
brief review), whereas DIS focus on transformative innovations and
integrating a dedication to sustainability transitions (Schlaile et al.,
2017), we could not simply follow the terminology used by Kieft
et al. (2020) in every respect.
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1. Directionality, which relates to Meadows’ leverage
points of “goals” and “paradigms” and describes a sys-
tem’s “intent” (Abson et al. 2017): Collective direction
of actor goals and informal institutions (paradigms,
worldviews, norms, values) that shape the direction of
transformative innovation (loosely following Kieft et al.
2020).

2. Formal institutions, which relate to Meadows’ leverage
points of “rules” and have some overlaps with “self-
organization” determining the institutional “design”
(Abson et al. 2017) of an IS: Formal institutions such
as codified rules of the game (e.g., formalized in laws,
procedures, standards, or codes of conduct) as well as
the room they provide for self-organization and change
(Kieft et al. 2020).

3. Information flows and network structure, which relate to
Meadows’ leverage points of the “structure of informa-
tion flows”, also have some overlaps with “self-organ-
ization” and the setup or “design” (Abson et al. 2017)
of the IS: Structural elements of actors, the knowledge
infrastructure, and the physical infrastructure that influ-
ences knowledge and information flows (e.g., Kieft et al.
2020); also known as “innovation network” (e.g., Ahr-
weiler and Keane 2013).

Our analysis of entrepreneurial processes will be
restricted to those three deep leverage points for the fol-
lowing reason: Systems-changing interventions or entrepre-
neurial actions that contribute to transforming IS to DIS will
hardly be potent at shallow leverage points (cf. Abson et al.
2017). On the contrary, systems entrepreneurs qualify for
this term only if they effect changes to the entire IS.*

4 Note that, in this regard, Klein Woolthuis (2010) has offered the
distinction between system following entrepreneurs and system build-
ing entrepreneurs (see also the related discussions in Farla et al. 2012;
Kukk et al. 2015). Entrepreneurship may well be conceivable as fol-
lowing existing systems’ rules and structures (system following entre-
preneurs) and still enhance the sustainability of the entire system.
This could be achieved, for instance, by increasing the production of
sustainable alternatives to unsustainable products or improving the
environmental performance of certain production processes—inter-
ventions at rather shallow leverage points. Systems entrepreneurs, by
contrast, can arguably be understood as system building entrepreneurs
in the sense that they do not perpetuate existing networks and institu-
tions; they challenge existing power relations and actively create new
networks (Klein Woolthuis 2010)—interventions at deep leverage
points.
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Characteristics of system-changing
entrepreneurial activity

Acting under uncertainty

The main challenge for systems entrepreneurs (and for schol-
ars describing the process of systems entrepreneurship, for
that matter) consists in choosing which actions are appro-
priate for the goal of changing the IS. Generally, it can be
argued that IS are characterized by a high degree of uncer-
tainty. In situations under true uncertainty, we are dealing
with an unmeasurable type of not even knowing what the
possible outcomes are, combined with the absence of repeat-
ability due to the uniqueness of context for each episode of
innovative activity. In the context of systems change, objec-
tive calculations of probabilities of occurrence are largely
impossible, because no experience values exist for unprec-
edented and unparalleled interventions. Consequently, sys-
tems entrepreneurs can strive to change an IS by certain
means, but they cannot—or only to a very limited extent—
anticipate the ramifications of their systemic interventions.
Accordingly, we can formulate

Proposition 1 Systems entrepreneurs are confronted with
decision situations under high uncertainty.

Subjective opportunities

A key element of any entrepreneurial process is the entre-
preneurial opportunity (e.g., Ehrenberger 2017; Hansen
et al. 2011; Kuckertz and Wagner 2010; Short et al. 2010).
The concept of entrepreneurial opportunities will help us to
identify potential leverage points for systems entrepreneurs.
There is a long-running debate among entrepreneurship
scholars whether an entrepreneurial opportunity objectively
exists waiting to be discovered and exploited by an entre-
preneur (i.e., the so-called discovery view), or whether the
creation of an opportunity that has not existed before (i.e.,
the so-called creation view) is actually part of the entrepre-
neurial process (e.g., Alvarez et al. 2013). To the extent that
systems change implies a context of entrepreneurial action
under uncertainty (cf. Proposition 1), we may expect better
insights into the systems entrepreneurial process from tak-
ing up the creation view. The creation and exploitation of a
systems entrepreneurial opportunity consequently represents
a possibility for entrepreneurs to create a new IS or afford
changes in an existing one. In accordance with the creation
view, systems entrepreneurial opportunities are, therefore,
subjective phenomena that are not independent from the
entrepreneur’s worldviews and behaviors. As also Schlaile
and Ehrenberger (2016) suggest, culturally evolved mental
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representations may determine the entrepreneurs’ heuristics
and information filters, thereby potentially delimiting the
possibility space of opportunities by means of cultural sche-
mata and culture-based creativity. This leads us to

Proposition 2 A systems entrepreneurial opportunity can be
understood as the subjective possibility to afford a new and
system-changing solution to a systemic problem.

Open-ended co-creation

The systems entrepreneurial process can thus be under-
stood in terms of a cooperative and co-creative process that
is undirected in the beginning inasmuch as the vision or
idea of the potential opportunity is rather vague—or at least
not concretely fixed. Yet, this initial openness is essential,
because cooperating stakeholders contribute to the enter-
prise not only with their own resources and capabilities but
also with their diverse worldviews, goals, and value systems.
These “inputs” give a direction to the co-creation of the sys-
tems entrepreneurial opportunity in a way that cannot be
anticipated by the systems entrepreneur at the beginning of
the entrepreneurial process. Hence, the goal of the whole co-
creative and cooperative endeavor is up for negotiation right
from the beginning, and the final outcome will emerge from
a “series of transformations” (Sarasvathy 2008, p 112) by
interacting agents. In other words, systems entrepreneurial
opportunities are co-created in collaboration with the other
actors within an existing or nascent IS. These considerations
allow us to formulate

Proposition 3 Systems entrepreneurial opportunities are co-
created and shaped by the resources, capabilities, world-
views, goals, and value systems of the stakeholders negotiat-
ing and enacting them.

Seeds of change

As we know from the literature on diffusion of innovations
(Rogers 2003) and tipping points (Lamberson and Page
2012), novelties need to attract a certain number of imita-
tors or adopters—a critical mass that must be reached—in
order for the innovation to make a difference (e.g., in the
sense of “going viral” or being an effective leverage point).
This insight can also be applied to systems entrepreneurs:
An initial agreement with other stakeholders must initiate a
new chain of commitments that attracts the critical mass to
advance the dedication to systemic transformations towards
sustainability.

Proposition 4: Systems entrepreneurs cannot change the
function or purpose of an IS on their own; they need to
attract a critical mass of cooperating stakeholders to create
a chain of commitments that reaches a tipping point.

The above propositions describe the conceptual basis
upon which we will build our considerations of the entre-
preneurial interventions at the different deep leverage points
in the following section.

Potential avenues of systems
entrepreneurship at deep leverage points

Leverage point 1: directionality

As mentioned above, the directionality lever for effect-
ing change in an IS refers to transforming (the collective
direction of) actor goals and informal institutions such as
paradigms, worldviews, norms, and values that shape the
direction of transformative innovation processes (loosely
following Kieft et al. 2020).

An opportunity co-created by a systems entrepreneur at
this lever acts upon the system’s performance by influencing
the collaborators’ goals and paradigms and thus potentially
seeding change in the emergent purpose of the whole IS. At
the leverage point of directionality, systems entrepreneurs
thus have the possibility to effect a change on all three sys-
tem constituents: Elements (especially their aims), intercon-
nections, and purpose/function.

At the level of system elements, a systems entrepreneur
must seek to identify and convene relevant stakeholders
and actively strive to build consensus among them. These
relevant stakeholders comprise potential customers, suppli-
ers, or competitors as well as regulatory and civil society
actors (see also Warnke et al. 2016). The systems entrepre-
neur takes on the role of an “influence agent” (Wood and
McKinley 2010, p 79) or “honest broker” (Balfour 2017b;
Milligan and Schwab 2017; Vexler 2017; Westley 2013) who
aims at co-creating an opportunity and aligning the differing
paradigms (e.g., mindsets and worldviews influencing the
goals) of participating stakeholders.

It is important to keep in mind that the systems entre-
preneurs themselves as well as all stakeholders contribute
to the opportunity creation process with their individual
worldviews, paradigms, and values (cf. Propositions 2 and
3) that will also be subject to change (e.g., Schlaile and
Ehrenberger 2016). Therefore, and due to the inherent uncer-
tainty of systems entrepreneurial processes (cf. Proposition
1), the change of goals and aims of the IS’s actors is a non-
predictive and non-teleological (i.e., open-ended) venture
(Sarasvathy 2008). This (systems) entrepreneurial venture
is arguably heavily dependent on “a network of stakeholders
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engaged in an ongoing process of (re)negotiating the design
of innovations” (Dew and Sarasvathy 2007, p 275, emphasis
removed) or systemic interventions, for that matter.

At the level of interconnections within the IS, the entre-
preneur may seek to challenge the informal conditioning
constraints of the innovation networks, for example, by
crossing the mental boundaries of disciplines and social
classes and by challenging established rules of collabora-
tion (e.g., Bornstein 2007), or by introducing new formats of
organization and cooperation (e.g., Battilana and Lee 2014).

But while a change in numbers, aims, and cooperation
modes of stakeholders certainly holds the potential of con-
tributing to a change of collective goals, we cannot expect
these processes to reach the critical mass or scale inducing
the change in function/purpose (cf. Proposition 4) of the
entire IS by themselves. Especially due to the potentially
conflicting goals and worldviews of stakeholders, systems
entrepreneurs walk a fine line between increasing scale and
potential dilution of goals.

A powerful tool for systems entrepreneurs at the direc-
tionality lever can be storytelling: By recognizing that lan-
guage is central to sensemaking and meaning (e.g., Gut-
knecht 2017), we can see how stories and narratives may
influence the paradigms of a system (e.g., Ollove and Lteif
2017; Stroh 2015, Chap. 3). For example, a large body of
literature exists in the domain of cognitive linguistics about
the use of meta-cognitive tools for conceptualizing identi-
ties and categories in a specific social context (e.g., Lakoff
2010; Lakoff and Johnson 1980). Typically, this kind of
research focuses on the framing of media in communica-
tions and marketing. A systems entrepreneur may alter the
composition of stories in a manner that opens up new ways
to interact within a social setting, including how the various
stakeholders construct mental categories and perceive the
sustainability issues involved (Crompton et al. 2010; Wad-
dock 2016). Strategic framing efforts aim at challenging the
foundational concepts that constituted the “common sense”
for previous activities. This can be done by introducing new
metaphors to show how ill-conceived notions have hindered
progress in the past.

Leverage point 2: formal institutions

The leverage point of so-called formal institutions includes
codified rules of the game that are, for example, formalized
in laws, procedures, standards, or codes of conduct. These
formal institutions also define boundaries for a system’s
self-organization and change processes (e.g., Edquist and
Johnson 1997; Kieft et al. 2020). Although the design or
enactment of formal institutions has frequently been the task
of governments, the role of the state in providing top-down
regulation is no longer self-evident especially when it comes
to global sustainability issues calling for transformative
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innovations (Schlaile et al. 2017). Moreover, as Edquist
and Johnson (1997, p 57) caution, “formal institutions can-
not be designed without taking the evolution of informal
institutions into account.” This means, for example, that the
codification of rules, which leads to their formal institution-
alization, heavily relies on the (cultural) evolution of the
worldviews at the paradigm level and the actors involved in
legislation, for example. From a systemic perspective, there-
fore, formal institutions are conditioning constraints (e.g., in
the sense of Luhmann 1995) that are (evolutionarily) stabi-
lized by being codified.

Despite their resilience, however, formal institutions
are anthropogenic and can be changed, affecting primarily
(but not exclusively) the level of interconnections. Systems
entrepreneurs can play a role in this change, for example, by
engaging with and lobbying the relevant governmental agen-
cies (Milligan et al. 2017)—especially when having acquired
a sufficient critical mass of collaborators to be heard (cf.
Proposition 4). Moreover, at a potentially scalable individual
or organizational level, systems entrepreneurs can imple-
ment new contractual relations, private standards, and codes
of conduct with cooperating stakeholders. In this regard,
however, it is important to remember from institutional
economics that contracts are usually incomplete (William-
son 1985), which is especially the case in the context of
systems entrepreneurship due to it being characterized by a
high degree of uncertainty (cf. Proposition 1). Now the addi-
tional difficulty arises that incomplete contracts are generally
prone to exploitation by opportunistic agents (Williamson
1985). Despite this rather obvious obstacle of opportun-
ism (which can be expected given the vested interests of
incumbent system actors), systems entrepreneurship actually
requires incomplete contracts to retain the transformative
potential of the stakeholder network, which can continually
re-negotiate its formal institutions based on collective learn-
ing and adaptation.

Leverage point 3: information flows and network
structure

The leverage point of information flows and network struc-
ture defines the point of intervention for structural elements
of actors, the knowledge infrastructure, and the physical
infrastructure that influences knowledge and information
flows (e.g., cf. Kieft et al. 2020). In the context of IS, we
can also refer to these structural elements and connections
in terms of innovation networks (e.g., Ahrweiler and Keane
2013). Consequently, this leverage point primarily affects the
levels of elements and interconnections of the IS.
Following from the notion that the systems entrepreneur-
ial process is undirected at the beginning (Proposition 3), the
selection and inclusion of stakeholders cannot be understood
as a genuinely goal-directed process on behalf of the systems
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entrepreneur. In the context of knowledge and information
flows, this also means that there is no “optimal” innova-
tion network structure the systems entrepreneur can aim at
because the notion and understanding of knowledge goes
beyond the traditional understanding of (economically rel-
evant) knowledge in IS (Urmetzer et al. 2018). For the sys-
tems entrepreneur, this simultaneously implies that including
more stakeholders can help to absorb some of the detrimen-
tal (economic) consequences associated with uncertainty.
Nevertheless, there will be a trade-off between aiming to
include many actors from diverse knowledge backgrounds,
which may also entail the danger of diluting the goals, and
including those stakeholders that hold the network position
and power to influence the direction of knowledge and infor-
mation flows (e.g., Urmetzer et al. 2018; see also Blok 2018,
on a similar argument).

Generally, at this leverage point, the entrepreneur can
engage in so-called “network weaving” that alters the con-
nectivity among diverse agents in the IS (e.g., Holley 2013).
For this network weaving by the systems entrepreneur, one
can take up the literature on institutional entrepreneurship,
which distinguishes the three central concepts of bond-
ing, bridging, and linking (Westley et al. 2013): Bonding
refers to connecting with similar others (e.g., among local
organizations), bridging means bringing together similar
and/or different stakeholder groups to gain support and cre-
ate momentum, and linking denotes communication and
engagement with key stakeholders in different sectors and
across scales.

Summary: leverage points and system constituents
ataglance

In summary, we can ween from these approaches the insights
that (a) system entrepreneurs can alter the type and structure
of elements, interconnections, and—indirectly—the pur-
pose or function of a given IS; and (b) analytic tools exist
to help them build up knowledge as they go that improves
their efficacy in practice. For an overview, the loci of poten-
tial change in the IS are illustrated in a matrix plotting the
IS’s constituents against the three leverage points discussed
(Fig. 1).

The boxes represent the parameters subject to (poten-
tial) systems entrepreneurial change (bold box labels) and
contain proposed actions to effect the change (annotations
in italics). These possible actions that are introduced and
explored above (this section) clearly represent a selective
and non-exhaustive assemblage of approaches and concepts
that might be taken into consideration by entrepreneurs who
seek to expand their knowledge towards system-changing
capabilities. By no means shall they be read as a general
blueprint for systems entrepreneurs. We must stress that both
the selectivity and the limited practical applicability of the
suggested approaches require further reflection and experi-
mentation. From case to case, further elaboration will have
to be accompanied by careful consideration of the respective
cultural, geographical, political, and economic context of the
system to be changed.

Furthermore, we must caution against the reduction of
complexity of the notion of leverage points. The clearly
delineated boxes and arrows shown in the graph and—to
a lesser extent—the deliberations above may suggest that
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there exists a straightforward distinction between the vari-
ous leverage points. However, this does not reflect reality:
Leverage points must be considered to be interdependent,
and interventions at a certain point may significantly affect
(the need for) interventions at other points (Abson et al.
2017). Likewise, the system constituents depend on each
other and interact (Meadows 2008), which becomes appar-
ent when we think about how elements form the structure
of interconnections or how knowledge flows determine the
function/purpose of an IS. And, since there are “no cheap
tickets to mastery” (Meadows 1999, p 19), it goes without
saying that the efforts the systems entrepreneur needs to put
into the different interventions must increase along both of
the interconnected gradients, from lower to higher system
levels (X axis) as well as from lower to higher degrees of
effectiveness (Y axis).

Conclusion and outlook

This paper has aimed at exploring how, and at which lever-
age points, entrepreneurs can intervene to facilitate systems
change by introducing a dedication to sustainability into IS.
Although the paper is just a first step in the direction of
conceptualizing systems entrepreneurship, we contribute to
the interdisciplinary literature on transformations to sustain-
ability and IS by showing how the leverage points concept
can be applied to understand and improve system-changing
entrepreneurial activities. The four propositions developed
above shed light on the nature of the systems entrepreneurial
process as characterized by uncertainty, subjective oppor-
tunities, co-creation of opportunities, and the dependence
on a critical mass of stakeholders to reach a tipping point.
Our discussion of entrepreneurial interventions at the three
deep leverage points of directionality, formal institutions,
and information flows and network structure reveals several
insights which allows us to formulate relevant implications
for systems entrepreneurs, their support organizations (e.g.,
funders, facilitators), and future research into the phenom-
enon of systems entrepreneurship.

Before we conclude the paper with these implications,
a general caveat has to be acknowledged (in addition to the
limitations we already mention in the respective sections
above): By basing our understanding of an entrepreneur on
Hekkert et al. (2007), we have implied that creating and
exploiting business opportunities is also part of the entre-
preneurial process. In the context of sustainability, which
involves a social, an economic, and an environmental dimen-
sion, this may create the impression that we are implicitly
following a “win-win paradigm”. However, this is not the
case. By taking up the concepts of leverage points and DIS,
we acknowledge the systemic nature of sustainability issues
and that there can also be feedbacks and trade-offs between

@ Springer

solving social and environmental problems and having a
viable business model. In the same vein, Blok (2018) has
recently illuminated the inherent paradoxes and trade-offs
between sustainability and entrepreneurial activity. We
thus argue in favor of conceptual clarity, which means that
systems entrepreneurs in our sense should be distinguished
from a range of so-called “innovation brokers” (e.g., Klerkx
and Leeuwis 2009) or “transition intermediaries” involved
in systemic changes towards sustainability (e.g., Kivimaa
et al., 2019a, 2019b)5 and from other, more profit-driven
entrepreneurs. For example, if the motivation for systems
entrepreneurs is to change an IS, they may continue to invest
their time and resources in projects with a high degree of
positive externalities, while for other entrepreneurs this set-
ting might provide little incentive for creating value (see
also Kuckertz et al. 2019, for a related discussion on value
creation in ecological startups).

The implications of our discussions are manifold, and
the following list should thus be seen as non-exhaustive.
The first implication that can be derived from the open-
endedness and uncertainty of the systems entrepreneurial
process is that systems entrepreneurs should aim at creating
a team that consists of an adequate number of generalists at
the beginning of the process, simply because the expertise
required for the particular systemic intervention will only
be revealed over time. In other words, the new means-end
relationship of the systems entrepreneurial intervention is ex
ante unknown for the systems entrepreneur: While a vision
of a new means-end framework may be present with more
traditional entrepreneurial opportunities (Shane 2003)—
even sustainable ones (Schaltegger and Wagner 2011; York
and Venkataraman 2010), for systems entrepreneurs the
means and ends of a systemic intervention are not clearly
defined. More likely, they will change and become more
palpable only over time—even if the intention to change
the IS exists in the beginning of the entrepreneurial pro-
cess. Moreover, as we know from systems theory, goals of
individual actors may differ greatly from the function(s)
achieved by the system in the end (see also Forrester 1971;
Stroh 2015). Hence, a team with a high degree of flexibility
and transdisciplinary knowledge may be more appropriate
at the outset, whereas the recruiting of experts will become
more important once the systems entrepreneurial opportu-
nity becomes more palpable. In this regard, however, we
want to caution against viewing systems entrepreneurship

5 We are aware that some authors and funding agencies also include
those individuals and organizations into the set of social entrepre-
neurs or systems entrepreneurs that solve societal / systemic problems
but do not have a viable business model (e.g., because they depend
solely on donations). However, we would rather consider these
change agents as so-called transition intermediaries as conceptual-
ized by Kivimaa et al. (2019a) and Kivimaa et al. (2019b).
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as generally consisting only of a collective or networking
effort. Individual actions by entrepreneurs can indeed have
an impact on changes in an IS (e.g., Kukk et al., 2015), and
this may particularly hold for the directionality lever and
for some of the more shallow leverage points not discussed
in this article.

A second implication of uncertainty is that particularly
systems entrepreneurs cannot draw on risk-based evalu-
ation toolkits and other planning approaches to assessing
opportunity costs or make decisions for or against exploit-
ing particular opportunities. Instead, uncertainty requires the
systems entrepreneur to use heuristics as well as adaptive,
iterative, and experimental learning processes to reveal alter-
native pathways that are potentially least threatening to the
systems entrepreneur’s existence.

Third, since we are concerned with interventions that
shape the evolution of entire IS, a systems entrepreneur
might observe that differential cultural evolution leads to
a variety of different initial conditions for systemic inter-
ventions. For example, in a given cultural setting there may
be a strong emphasis on family relations (as is the case in
clan-based societies) that makes collaboration difficult to
scale upward. Another setting might have strong planning
agencies as part of the municipal or regional government—
indicating that progress can only be made by building alli-
ances across key individuals on various committees in the
different agencies involved.

All these insights are also relevant to the support organi-
zations (e.g. foundations, impact investors, funding agen-
cies), especially those who already share worldviews, values,
and goals with systems entrepreneurs working to transform
IS. Truly systemic entrepreneurs will often struggle to find
financial support early in the process, because they are oper-
ating within conditions of high uncertainty while continually
re-negotiating contracts with prospective allies. Rather than
seeing these features as weaknesses, the analysis presented
here reveals them to be core features of truly systemic inter-
ventions. Thus, they offer new pathways for transformative
innovation. Consequently, organizations striving to support
systems entrepreneurship must welcome experimentation
and uncertainty by shifting away from mere planning-based
approaches.

Finally, this paper points to several promising directions
for further research. First and foremost, our propositions
should be tested by means of empirical studies, including
case studies of successful systems entrepreneurs. In this
regard, researchers interested in the qualitative and quanti-
tative metrics for the evolution of the systems entrepreneur’s
stakeholder network can employ tools from network science
to track the evolution of these connections across time.

A second promising avenue for further research could be
a more differentiated analysis of possibilities for systems
entrepreneurial interventions by new entrants (e.g., startups)

as opposed to interventions by “intrapreneurs” (or so-called
corporate entrepreneurs) within the sub-systems of incum-
bent organizations. In this context, it would be particularly
interesting to investigate how a dedication to sustainabil-
ity transitions could be introduced by economically viable
enterprises (e.g., how and which new narratives are needed,
who are the key drivers and opponents in extant organiza-
tions, etc.).

Since, in this paper, we have drawn upon the notion of
entrepreneurial opportunities, a third interesting research
question could be how the systems entrepreneurial process
can be conceptualized without drawing on opportunities,
given the fact that the explanatory value of the concept of
entrepreneurial opportunities has recently been challenged
(e.g., Foss and Klein 2018).

A fourth relevant direction for future research revolves
around the issue of knowledge creation, diffusion, and trans-
formation into something valuable by systems entrepreneurs
and their stakeholder networks. Due to knowledge being an
important input and output of transformative innovation pro-
cesses, the question remains how “dedicated knowledge”
necessary for systems entrepreneurs can be institutionalized,
how a lock-in into “unsustainable” knowledge bases can be
avoided or overcome, and which new modes of learning and
education are required.

Another open issue remains in the area of leverage points
for systems entrepreneurs. It would be worthwhile to exam-
ine the identified points for successful entrepreneurial inter-
vention in more detail, possibly expanding their scope, and
discovering how they influence each other positively or neg-
atively while also incorporating the shallow leverage points.
In this regard, special attention should also be paid to dif-
ferences between systems entrepreneurial actions on a more
individual level and the actions on a collective level that
relate to or require participation from other system actors.

Essentially, in this paper, we have followed Meadows’
(1999) invitation to think more broadly about the possible
interventions to prompt systemic changes, albeit being aware
that leverage points are not a “recipe” for success. Conse-
quently, we provided a qualified starting point for more
rigorous and well-founded analyses into systems entrepre-
neurial interventions.
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