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Abstract

The concept of leverage points offers great potential to consider how we can intervene in systems to create transformations
for sustainability. In this special issue, we draw together a diverse collection of research that engages with this central idea.
The papers cover three broad topics: (1) the use of a ‘leverage points lens’ for systems framings and understandings; (2) how
individual interventions can be understood and critiqued from a leverage points perspective; and (3) the implications of a
leverage points approach for research practice and action. Across these topics, we present the papers, and embed them within
current critical debate in sustainability science. In doing so, we produce nine guiding questions to shape the research and
practice of leverage points for sustainability transformation. These nine questions introduce conceptual clarity to untangle
some of the deeper questions around which system we are engaging with, whose system counts, and whose sustainability
we are seeking to create. They further shape how we deliver a leverage points research practice. We intend, therefore, that

our guiding questions open up exploration across systems and worldviews, and help us to dance with systems.

Keywords Sustainability science - Transdisciplinarity - Systems thinking

Introduction

Donella Meadows’ notion of leverage points has much to
contribute to sustainability science. It was first offered as
a metaphor and heuristic framework for conceptualizing
the potential of different interventions in complex systems
to generate systemic change (Meadows 1999). The basic
premise is that greater change is created by pushing on the
deeper system properties, such as the rules or the paradigms
that shape the system, in comparison to shallower properties
such as material flows or reward structures. It complements
calls from many quarters for fundamental systems change
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(e.g.,.Dovers and Handmer 1992; Fischer et al. 2007). There
have long been calls for a move away from neoliberal para-
digms, rather than just adjusting policies and or resource
allocation within our existing economy (G6pel 2016); for
degrowth, rather than a continued pursuit of increasing GDP
(Kallis 2018); and for recognizing that continued growth
is not linked to increasing human well-being (Steinberger
et al. 2020). The leverage points concept holds the promise
of complementing such critiques by adding a systems-based,
change-oriented perspective. It is of particular relevance in
understanding and designing interventions for sustainability
transformations (Abson et al. 2017). Thus, it promises to
offer insight into thinking about how we transform systems.

Research into leverage points for sustainability transfor-
mation has begun to gain traction and importance in sus-
tainability science. There is emerging place-based work
that seeks to critique system interventions in terms of the
points they target, and explore their interactions (Tourangeau
and Sherren 2020; Manlosa et al. 2019). This application
of leverage points as a way to critique interventions fits to
Meadows’ original intention in articulating the framework.
It is important work, supported by calls for deeper interven-
tions in systems to achieve biodiversity and climate change
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outcomes, and to highlight the kinds of actions that these
interventions, or levers, would entail (Diaz et al. 2019;
Proust et al. 2012). But, there is additional power in the
framework as a boundary object (Star and Griesemer 1989)
for bringing different disciplines and stakeholders together
(Fischer and Riechers 2019; Abson et al. 2017). In doing
s0, the concept is stretched, reshaped, and expanded to offer
new insights into systems change. As this happens, it is use-
ful to take stock, reflect, and consider what these various
directions offer in understanding, and actively contributing
to, systems change.

In this special issue, we seek to offer such reflection by
bringing together a collection of research that works with
the leverage points concept in a variety of ways. The papers
were initially presented at the Leverage Points conference
in February 2019, at Leupana University of Liineburg in
Germany. The conference brought together more than 500
researchers and practitioners to consider how the leverage
points framework helps us to explore systems, navigate
change, and create action (see also Leventon et al. 2019).
The conference itself marked the culmination of a 5-year
research project, hosted at Leuphana, on the topic of lev-
erage points for sustainability transformation. The project
engaged 20 researchers with a focus on food and energy
systems; including consideration of the knowledge, the gov-
ernance structures and the relationships of people to nature
within these systems, and transdisciplinary case studies to
ground this research in Romania (Transylvania) and Ger-
many (Lower Saxony). We thus embed the papers of the
special issue within the experiences and findings from the
project and conference, and within broader literature from
across sustainability science.

In this editorial, we seek to bridge these diverse contri-
butions, and understand how these approaches all provide a
piece of the jigsaw puzzle to understanding leverage points
for sustainability interventions. In doing so, we consider
what it means to take a leverage points perspective within
sustainability science, and what are the future avenues of
research and practice. It is evident through this collection
that the papers do not always agree with how systems are (or
should be) framed, nor use the same terminology to describe
the fundamental components of the leverage points frame-
work: the system, the lever, the leverage points, the inter-
ventions, etc. What is a leverage point for one author, is a
system or an intervention for another. At times Meadows
(and in fact the editors!) are critiqued as being too narrow in
their systems framing to deliver fundamental systems change
(e.g., Davelaar 2021). Meadows’ later essay, Dancing with
Systems (Meadows 2001) grapples with the complexity,
uncertainty and the interconnected, multi-scale nature of
systems. She calls on us to “...discover how [the system’s]
properties and our values can work together to bring forth
something much better than could ever be produced by our
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will alone” (p.59). Some of the contributions here explic-
itly grapple with this complexity [see, for example. Dav-
elaar (2021) and Birney (2021)]. However, we believe this
collection of papers, when seen as a collection, highlights
a much broader, more pluralistic framing of leverage points
that helps us to dance with the systems in which we wish to
see positive, transformative change.

While the papers in this special issue are very diverse,
we identify three broad ways in which they contribute to the
development of the leverage points concept: (1) the use of a
‘leverage points lens’ for systems framings and understand-
ings; (2) how individual interventions can be understood
and critiqued from a leverage points perspective; and (3)
the implications of a leverage points approach for research
practice and action. As we move through the contribu-
tions, we highlight a range of guiding questions that help
us to navigate a broader framing to dance with systems and
engage with leverage points for sustainability transforma-
tion. We conclude by highlighting how these guiding ques-
tions map out a future trajectory for leverage points research
and practice.

Systems framings and understandings

The papers in this issue demonstrate the utility and coher-
ence offered by a tightly defined systems framing as a lens
to investigate systems and related interventions. Meadows’
original work gave an instrumental framing of a system;
it was a realist object with clear actors and connections
through flows of materials and information. Closest to these
framings are those papers that consider a tightly bounded
system, such as a governance system (Jiren et al. 2021), a
place-based social-ecological system (Schlaile et al. 2020)
or city authorities (Bryant and Thomson 2020). These papers
demonstrate how a leverage points framework can help us
to identify the boundaries of a system, who the actors are,
what the connections are, and what interventions might
look like. Each of the systems being studied can be charac-
terised around leverage points as systems properties; they
all have intent/paradigms, design, processes and materials
(see Abson et al. 2017) that can be unpacked and examined
(e.g., Lam et al. 2020). These papers also demonstrate that
we can take a multitude of disciplinary and interdiscipli-
nary perspectives to understand and unpack these systems.
For example, while Jiren et al., Lam et al., and Bryant and
Thompson all examine both issues of governance and net-
works of actors, Jiren et al., take a new institutionalist lens
with interviews and policy analysis, Lam et al. employ social
network analysis, and Bryant and Thomson’s approach is
grounded in sociology with an ethnographic, lived experi-
ence approach. To this regard, the leverage points framework
gives us a common anchor point, or boundary object to think
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across these different disciplinary perspectives (c.f. Fischer
and Riechers 2019).

Many papers in this collection demonstrate the different
scales of systems and their interactions. Troeger and Reese
(2021) and Woiwode et al. (2021) both pick up on the dual-
ity of individuals; both as systems themselves, and as actors
within broader systems. In these framings, each individ-
ual is a system, incorporating system properties of intent,
design, process and materials. Davelaar refers to an onion
bulb metaphor of systems, instead of the often-cited ice-
berg metaphor, demonstrating the nested nature of systems,
whereby narrow systems (e.g., the individual) are nested
with broader systems that influence them. In this regard, we
can see that, for example, the focal systems of Schlaile et al.
and Bryant and Thomson are embedded within (and shaped
by) broader scale systems, such as knowledge and political
systems. Similarly, the individual systems in Woiwode et al.,
are influenced by the broader spiritual or religious systems
that they are part of. And in Lam et al., the individuals create
collective network systems, which in turn both implement
interventions, and represent interventions in the larger sys-
tems that they are part of.

This collection requires us to remain critical of the
boundaries and framings of the system in focus. Stanley
(2020) provides an evocative story of how single objects
(in this case a cemetery) can be part of multiple systems
and multiple problem framings to different people. The
paper addresses how the imposition of values from one cul-
ture can erode values in another; a systems clash and its
impact. These normative questions of whose system framing
counts becomes an important question to ask in leverage
points research. Indeed Davelaar cautions that the leverage
points metaphor has become the system paradigm. Certainly
numerous papers here engage tangentially with questioning
whose framing counts. For example Jiren et al., touch on
the issue of how formal and informal institutions differently
characterise a system and interventions. Wigboldus and
Jochemsen (2020) explicitly engage with these normative
elements of whose system, and where should it be chang-
ing to? They offer an approach (modal aspects) to explore
these issues.

Overall, the papers in this issue demonstrate the way in
which systems can be framed, that framings are norma-
tive, and that different framings and scales are connected,
nested and interacting. Dealing with this complexity, and
indeed, dancing with these systems is no easy feat. To help
those working with leverage points to position their work,
understand how it fits to others, and remain sensitive to the
impacts of the normative framings they introduce, we offer
the following reflection questions:

1. What is the system of focus and what are its properties
(paradigm, design, processes and materials)?

2. What are the problem framings and norms that underpin
this system framing?

3. What systems is the focal system nested within (multi-
scale systems) or connected to (different system
framings)?

Understanding interventions for fostering
transformation within the leverage points
perspective

These questions of nested and connected systems become
particularly pertinent when considering interventions from a
leverage points perspective. Jiren et al. outline how interven-
tions at one leverage point have knock-on impacts at other
leverage points, as the points are related and create changes
over time (see also Manlosa et al. 2019). We can also see two
implications highlighted by Linnér and Wibeck (2021): (1)
that interventions in small (spatial) scale systems can have
knock-on implications to the systems they are nested within,
if they are harnessed as opportunities for learning and dia-
logue; and (2) interventions that work in one context-specific
system, may not work elsewhere. Indeed, we need to under-
stand how the system properties shape the successes and
failures of interventions. We can add a third from Bryant and
Thomson: Interventions at deeper leverage points proliferate
subsequent interventions at shallower leverage points. Thus,
we see that an intervention is rarely a single intervention at a
single leverage point, within a single system. The knock-on
impacts to other systems and system properties can be har-
nessed. Cuppen et al. (2020), Moreno-Cely et al. (2021), and
Bryant and Thomson all point towards collaborative learning
as a mechanism for such harnessing (more on this follows).

The papers here further argue that fundamental transfor-
mation of a smaller-scale system is a precondition for funda-
mental transformation of its connected systems. Troeger and
Reese explore interventions to target system intent towards
sufficiency, and find that the intervention needs to also match
the normative positions of the individual actors within an
overall system. Such findings position the individual per-
son as a system themselves, and demonstrates that the indi-
vidual’s intents need to be considered, alongside that of the
broader scale intents of the systems they are embedded, and
act, within (see also Ives et al. 2020). This is a theme also
picked up by Woiwode et al., discussing the role of inner
transformations; both as individuals, and collectively. They
thus point the role of self, and of religion and spirituality,
both as ways to prompt inner reflection, and as interven-
tions for collective change. They explore how such inner
transformation leads to behaviour change (e.g., transforma-
tion of the individual as a system), and ultimately, broader
system change, noting that we cannot change the intent of
a system without changing the intent of the people that are
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embedded within, and perform, that system. We thus see that
the transformation of the individual as a system is needed
for transformation of broader systems that the individuals
are part of. Indeed, the role of such spirituality in shaping
our intent (individually and collectively) should be afforded
similar weight as to the idea of reconnecting to nature (see
e.g., Ives and Kidwell 2019).

Working to transform systems therefore requires that we
are able to navigate the impact of interventions, and their
consequences (intended and unintended) within and between
systems, directly and indirectly. Indeed, dancing with sys-
tems means that we need to be able to respond to changing
situations and embrace emerging system dynamics. To deal
with this complexity, we offer the following guiding ques-
tions for interrogating interventions:

4. Which system properties (paradigm, design, processes
and materials) does the intervention target, in which
focal system?

5. What properties are impacted over time, or space, or via
indirect impacts?

6. How does that intervention influence and work in con-
nected or nested systems?

Towards a leverage points research practice

There is a strong focus in much of this leverage points
research on transdisciplinarity and co-creating knowledge
beyond researchers. There is a theme of developing solutions
together as a way of learning by doing (e.g., Birney 2021,
Cuppen et al., Moreno-Cely et al., Wigboldus and Jochem-
sen), blurring the lines between the categories of leverage
points as an intervention study, and leverage points as a
mode of research. Indeed, this transdisciplinary emphasis is
framed as a way of both learning, and ensuring that interven-
tions and their impact are learned from, and expanded within
focal systems and beyond (cf. Linnér and Wibeck). The
presented approaches bridge or dissolve the gap between
practitioner and researcher (e.g., Birney) and further extend
framings of transdisciplinarity by celebrating and harness-
ing the sense of becoming part of the system, rather than
rejecting this system in search of a mythical objectivity (see
e.g., Pereira et al. 2020). We note, with a sense of irony, that
delivering such transformative research will often require
a transformation of the academic system that many of us
are nested within (O’Brien et al. 2013; Fazey et al. 2020;
Caniglia et al. 2021).

Regardless of whether or not the research design is
based on transdisciplinarity and co-creation, a leverage
points research practice demands a level of personal trans-
disciplinarity. Birney highlights the key role in recognising
one’s own positionality within a system to understand and
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contextualise learning, and indeed to answer the six ques-
tions we have thus far proposed. Davelaar refers to singular
transdisciplinarity, and chimes with Augsberg (2014) in her
paper on ‘becoming transdisciplinary’. A personal process of
reflexivity and reflection pushes us to consider the assump-
tions and biases we introduce to the way we choose to frame
our focus system, or the lens we engage with. We agree that
this process is essential in leverage points research to ensure
that we are indeed consciously navigating systems complex-
ity, and understanding how our own work fits within this
“onion” of systems (as described by Davelaar).

Indeed, this self-reflection brings us back to the question
of problem and system framings. Stanley’s work prompts
reflection on how the same object is framed differently
within different systems. Arguably, the cemetery in this
paper is a boundary object, taking on different meanings
for different systems and the people incorporated therein.
Cuppen et al. harness the role of such boundary objects as
the focus of their research practice. They explore a boundary
object ecology, which incorporates the process of creating
boundary objects, and the objects themselves. The ecology
they describe of exploring world views and finding points
to interact is reminiscent of the process many of us experi-
enced in the leverage points project, and even in the creation
of this special issue. It also chimes with that described by
Freeth and Caniglia (2020). Within these framings, bound-
ary objects serve to bridge worldviews, and provide objects
that bring us together to find common language and per-
spectives. They allow us to position ourselves within mul-
tiple, nested systems and their constructions. In this way, a
leverage points research practice benefits from identifying
and exploring boundary objects. However it moves beyond
framing leverage points themselves as the interdisciplinary
boundary object (see above, noting that this is still relevant),
and asks us to identify the boundary objects that sit between
multiple problem and systems framings. In doing so, we
have a key link in identifying connected systems and under-
standing their framings.

The research practice framed by this contribution is one
of transdisciplinarity; this may (or may not) be a transdisci-
plinary research design, based on co-creation (as per Jahn
et al. 2012), but it is clearly an internal, personal process. It
provides space to reflect on the questions 1-6 that we out-
lined above. However, it also goes further and requires that
we reflect on how we engage with a system, and how we can
converge around the creation and understanding of boundary
objects. It facilitates dancing with systems by encouraging
us to embrace uncertainty, listen to what the system tells
us, stay as a learner of the system, and question our role in
the system (see Meadows 2001). We therefore add a further
three guiding questions to shape a leverage points research
practice:



Sustainability Science

7. Where am I in the system?

What are the boundary objects within this system?

9. How do I act, and what normative framings do I add to
this system?

*®

Conclusions: a future pathway for leverage
points for sustainability transformations
(learning to dance with systems)

In this editorial, we have sought to contextualise the 13 var-
ied and diverse contributions that all, in some way, address
leverage points for sustainability transformation. Each of
these papers is grounded in a different disciplinary (or inter-
disciplinary) approach, and each explores different systems,
in different places and times. On the surface, these papers
could be seen as having different definitions of the key terms
present within a leverage points framework: levers, interven-
tions, leverage points and systems are all framed differently
across the papers. However, rather than see this variety as
confusion, we see it as testament to the contribution that a
leverage points perspective can make in understanding how
to create fundamental systems change towards sustainability.
We have outlined here how system boundaries are norma-
tive, scaled, nested and connected. Following this, the papers
present a range of different system boundaries and framings,
and begin to consider connections and relationships between
systems. Thus, the interventions presented are similarly spe-
cific to the system in question, but we can start to see ways
to navigate their impact across scales and systems. We have
put forward our first six guiding questions that encourage
those of us who engage with leverage points to reflect and
be conscious of the framings we use and the consequences
of these framings. These guiding questions help us to move
forward, with conceptual clarity (rather than confusion) to
be able to tackle some of the deeper questions around whose
system counts, and whose sustainability we are seeking to
create. We can begin to engage with leverage points to con-
sider social justice and equity across different worldviews.
We also see from this collection that fulfilling this promise
of leverage points demands a reflexive and reflective research
practice. There is a role for disciplinary methodologies, there
is a role for transdisciplinary methodologies, and there is a
role for considering how they connect to each other within
and across systems. This demands that those engaged in lev-
erage points work remain personally reflexive and reflective,
and willing to engage in explorations as to how their world-
views fit to those of others, within and between systems. To
this end, our final three guiding questions (questions 7-9)
are key in delivering a leverage points research practice. As
next steps, we hope that the research and practice community
can see some clarity in how they might engage with a lever-
age points framework, and how it might be useful to them;

particularly with a broader scope of how systems are framed.
And we hope that our guiding questions open up exploration
across systems and worldviews, and encourage researchers
and practitioners to embrace uncertainty and complexity. We
hope that those engaging with leverage points move away
from the steady march for certainty, and narrow systems
scope, and instead use our questions to take the first, perhaps
faltering, but exciting and new, steps in the multiple system
dances required to create transformative change.
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