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In response to the climate and biodiversity crisis, the number of
transdisciplinary research projects in which researchers partner
with sustainability initiatives to foster transformative change is
increasing globally. To enable and catalyze substantial
transformative change, transformative transdisciplinary research
(TTDR) is urgently needed to provide knowledge and guidance for
actions. We review prominent discussions on TTDR and draw on
our experiences from research projects in the Global South and
North. Drawing on this, we identify key gaps and stimulate debate
on how sustainability researchers can enable and catalyze
transformative change by advancing five priority areas: clarify what
TTDR is, conduct meaningful people-centric research, unpack how
to act at deep leverage points, improve engagement with diverse
knowledge systems, and explore potentials and risks of global
digitalization for transformative change.
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Introduction

The urgency and complexity of sustainability problems,
such as climate change and biodiversity loss, call for
transformative change to enable people to live within
Earth’s planetary boundaries in a just, equitable, and
sustainable way [1]. Transformative changes, also called
transformations, are large-scale changes in structural,
functional, relational, and cognitive aspects of diverse
social-technical-ecological systems that can lead to dif-
ferent and new patterns of interactions and outcomes [2].
The call for transformative change has recently been
highlighted in the policy sphere by diverse organizations,
ranging from Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services (IPBES) [3] to
the global Fridays for Future movement led by younger
generations. In the last two decades, there is a growing
understanding of what transformative change is and how
researchers can play an active role in contributing to much
needed changes for sustainability [4-7].

Transformative transdisciplinary research (TTDR) has
developed into an established research practice that cuts
across various traditions and communities in sustainability
science, transitions, and transformation research. Core
characteristics of T'TDR are (1) that it contributes to
solving complex real-world sustainability problems with
researchers from different disciplines collaborating with
diverse practitioners, communities, and policy-makers
(transdisciplinary) [8-10]; and (2) that it adopts an enabling
approach to transformations by focusing on creating the
context and capacities that empower individuals and
communities to act for transformative change on their
own behalf (zransformative) [1]. In our understanding, we
thus include research approaches that are collaborative
beyond disciplinary and science—society boundaries and
aim to proactively catalyze radical change. T'TDR seeks
to be transformative by developing evidence-supported
solution options for sustainability problems while en-
abling close collaboration among a range of societal actors,
within and beyond academia (e.g. researchers, practi-
tioners, community members, policy-makers, and so on)
[8,9,11]. Coproduction of knowledge is at the core of
T'TDR and consists of iterative and collaborative pro-
cesses where actors with different forms of expertise
generate context-specific knowledge and pathways for
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Five priorities to advance TTDR.

sustainable futures [12]. Through pluralistic and in-
tegrated approaches of coproduction [13], action-oriented
knowledge can be cocreated for the design, enactment,
and implementation of transformative change [14,15]. In
this way, 'T'"TDR differs from research on sustainability
transformations that seeks to study transformations rather
than trying to enable them [16] and also from action re-
search, which has inspired T'T'DR, but does not focus on
sustainability transformations as an overarching normative
framework [7].

There is a growing number of TTDR projects that
specifically collaborate with sustainability initiatives
[17-19]. Sustainability initiatives (elsewhere referred to
as ‘Bright Spots’ or ‘Seeds of a Good Anthropocene’) are
social, technological, economic, or social-ecological ways
of doing, thinking, or organizing “that exist, at least in
prototype form, and that represent a diversity of world-
views, values, and regions, but are not currently domi-
nant or prominent in the world” [20]. Examples of such
initiatives are environmental or social nongovernmental
organizations (NGOs; e.g. working on conservation of
nature or cultural built heritage), grassroots initiatives
(e.g. permaculture or food sharing initiatives), and pro-
jects initiated by government or business actors that
provide sustainable products or services (e.g. fairtrade
coffee, organic vegetables) [20-22]. Even though they
tackle different sustainability problems and have dif-
ferent visions, their aspirations lie within a broad frame
of safe and just development trajectories. While these
initiatives can occur outside or within existing institu-
tions (e.g. NGOs, government organizations), they are
often seeking to develop new and innovative practices,
relationships, policies, and outcomes outside of formal
institutional frameworks and structures. Thus, they are
seeking to do ‘business unusual’ in the name of trans-
forming systems toward sustainability.

Sustainability initiatives are especially relevant in the
carly stages of transformations (i.e. preparation phase)
[23] because they provide alternative ways of doing,
thinking, and organizing, often as a direct response to
the dominant unsustainable patterns, which they seek to
challenge, alter, or replace [24,25]. In the preparation
phase of transformations, actors and their initiatives
make sense of unsustainable trajectories, envision new
innovations and visions for the future, and gather mo-
mentum around promising ideas and solutions that can
foster more desired futures [21,25,26]. Often initiatives
try to amplify or scale their impact to foster transfor-
mative change, which is a complex and challenging task
[27,28]. An example of a transdisciplinary research pro-
ject with initiatives to enable transformative change is
the work of Sellberg et al. [22], who collaborated with
diverse actors to better understand transformations of
food systems in Stockholm, Sweden.

However, to make substantial progress for transforma-
tive change within this decade, sustainability research is
now more than ever needed to coproduce knowledge
with society about transformative change and provide
guidance on how to enable and catalyze action. We re-
flect on five priority areas currently discussed in the
literature, which are displayed in Figure 1. In addition,
we illustrate our arguments with insights from seven
transdisciplinary research projects with sustainability
initiatives in diverse systems of the Global South and
North (Appendix A, Box 1). Our findings from current
literature as well as research practice are aimed at re-
searchers involved in T'TDR projects and particularly
young researchers facing common challenges. We also
discuss structural conditions in the science system, its
organizational and funding structures, where they con-
tribute to challenges experienced in T'TDR practice. We
aspire to stimulate debate on how researchers and soci-
etal actors can collaboratively help sustainability
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Five priorities to advance transformative research Augenstein et al. 3

research to evolve and to actively steer transformative
change.

In the following sections, each of the five priorities will
be introduced, and the challenges related to them will
be described briefly. Based on current literature and
insights from seven T'TDR projects, approaches will be
discussed on how to address the priorities in the context
of research projects, and we will reflect on implications
for institutional and funding structures in the science
system.

Clarify what transformative transdisciplinary
research is

Sustainability researchers have made important con-
tributions to understanding transformative change and
have developed frameworks, methods, and practical
guidance for how to conduct T'TDR. Prominent frame-
works include transformational transdisciplinary sus-
tainability research [8,9], transition management [29],
and transformative space making [30] that use in-
novative formats and methods, such as real-world la-
boratories [31] or T-Labs (transformation laboratories)
[32]. They often use methods that coproduce action-
oriented knowledge that potentially contribute to
transformative change [12-14,33]. More recently, the
Theory of Change [34] and arts-based methods from
design research are gaining increased interest due to
their potential to understand societal impact and colla-
borate with diverse practitioners [35]. These advance-
ments are essential but often complex and theoretically
overwhelming for practical application.

Recent literature and projects describe the manifold
challenges of conducting T'TDR (Appendix A, Box 1).
For example, collaborations with researchers from dif-
ferent disciplines and diverse practitioners involve di-
verse expectations regarding outcomes that can be very
concrete and solution oriented (e.g. developing a re-
storation plan) but also very intangible and process or-
iented (e.g. network and capacity building) [33,36-38].
Such research requires diverse expertise and skills to
keep academic and societal actors engaged [39,40], in-
tegrate the different approaches to transdisciplinary re-
search [13,41], weave together different stories and
pathways of transformative change [42,43], and navigate
inclusivity, ethics, emergence, and flexibility [44,45].
Managing emergence and flexibility in TTDR with
sustainability initiatives remains a key challenge. It re-
quires developing methods that ensure scientific rigor
while allowing adaptability and seizing new windows of
opportunity [46]. This includes activities and tools to
keep societal actors engaged even while only intangible
process-oriented outcomes are generated [47-50]. Na-
vigating these challenges requires researchers to advance
frameworks, methods, practical guidance, and at a

structural level to advocate for an academic system that
acknowledges and rewards transformative research. In
the following priority areas, we will provide concrete
examples of methods and approaches. This section fo-
cuses on the more general issue of how to help clarify
purposes and core elements of T'TDR in the research
community, within research groups and in the context of
supporting structures in the science system.

From the perspective of researchers, a key priority is to
further advance T'TDR by providing theoretically well-
founded, methodological and experience-based gui-
dance on the practicalities of doing T'TDR. Meaningful
relations are key to managing emergence, both for
dealing with unexpected and undesirable change, as well
as being able to capitalize on opportunities [50,51]. A
key priority for adapting structural conditions in the
science system can be identified here as well because
existing academic training and supervision are in-
sufficient to prepare researchers — especially on an
early-career level — for the challenging tasks of trans-
formative research [51,52]. We need capacity building
that prepares researchers for the relational, personal, and
process-oriented challenges of T'TDR [51,53]. This re-
quires changes in the academic system, such as funders
and academic institutions that support and finance
T'TDR, and supervisors who understand, guide, and
encourage 'T'T'DR, in which scientific excellence is
shown also by its stimulation of transformative change
and not only citation scores [54].

Conduct meaningful people-centric research
We argue that a people-centric approach, that is, an ap-
proach that integrates the personal development of in-
volved researchers and societal actors, group dynamics in
transdisciplinary teams, principles of diversity and in-
clusivity in the actual research process, can support
TTDR to unfold its full potential to contribute to
transformative change. A people-centric approach means
to put people and their relationships (e.g. researchers,
societal actors, community partners, and so on) at the
heart of all transdisciplinary research processes [55,56].
Building on insights from the field of leadership and
business management, a people-centric approach as-
sumes that people deeply influence the processes and
outcomes of operational processes [57,58]. For T'TDR
projects, this means promoting a culture where everyone
involved understands that they are equally responsible
to act for transformative change. This includes focusing
on how people feel and change internally and to in-
corporate those insights into project decisions [59]. It
also means considering diversity and inclusivity to make
people feel represented, valued, and empowered so that
they can thrive and feel encouraged to pursue purpose-
driven actions [60,61]. Importantly, a people-centric
approach acknowledges and explores the diverse values
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held by the actors involved and addresses ethical en-
gagement in an explicit and on-going manner [45].

People-centricity responds to many challenges that
transdisciplinary researchers face when working together
with initiatives, especially challenges that relate to the
quality of relations between researchers and societal
actors (Appendix A, Box 1). A people-centric approach
emphasizes the need to build meaningful and respectful
relations between societal actors and researchers. The
importance of relations to build trust in transdisciplinary
collaborations has been intensively discussed [60-62].
Building relations between seemingly competing actors
with different narratives of change has a particularly high
potential for transformative actions [43,63]. However,
the scientific literature lacks practical guidance on how
meaningful relations can be built between researchers
from different disciplines, societal actors with different
expertise and opinions, and among researchers and so-
cietal actors.

We identify the following key priority for researchers:
focusing on people suggests rethinking the idea of so-
lution-oriented sustainability science by including a
process-relational perspective. According to Garcia et al.
[64], a process-relational perspective focuses on none-
quilibrium dynamics and relations between processes of
continuously changing systems, which questions the
idea of fundamental entities and stability. Thus solu-
tions, relations, processes, and people in transdisci-
plinary research projects need to be understood as
continuously changing. For example, the strengthening
of networks and relations among societal actors is a re-
levant outcome of T'TDR but often less valued due to
its intangibility [65,66]. A process-relational perspective
can help to understand that people, networks, and re-
lations continuously change and that this dynamic needs
to be better researched to understand transformative
change.

People-centricity requires managing expectations to pro-
duce outcomes and benefits equally distributed among
researchers and societal actors [45]. Tangible and direct
benefits for societal actors often remain limited, vague,
and of secondary priority in TTDR practice [67]. A
people-centric approach entails primarily focusing on the
direct and concrete benefits for societal actors while
working secondarily on intangible, nonlinear, un-
predictable, and long-term outcomes that are often dis-
cussed as relevant in the literature (e.g. capacity and
network building, social coherence). This is to motivate
societal actors to continue with their actions and to ac-
knowledge that they often understand the systems in
which they act best. In an urban real-world laboratory
project in Wuppertal, Germany, an experiment for spatial
development was designed in such a way that emerging
topics and issues relevant for the local context could

continually be integrated [68]. A people-centric approach
was followed in this project (Appendix A, Box 1) through
a flexible and long-term involvement of the partners
fostered by research funding oriented toward transdisci-
plinary principles and institutional infrastructures built
over the course of several projects [69,70].

This takes us to a key priority for adapting structural
conditions as well: putting people at the center of
T'TDR projects requires spending more time, in a sus-
tained manner, on fewer research projects [71,72] in-
stead of many as demanded by the current academic
system. This striving in academia to conduct many
projects (i.e. projectification) in different places —
something experienced quite intensely by early-career
researchers — constitutes a barrier for T'T'DR [73]. Fo-
cusing on fewer longer projects supports long-term col-
laborations and enables meaningful relations, which are
essential for successful T'TDR projects. Sellberg et al.
[22] have been working with food initiatives in Stock-
holm, Sweden, for more than 5 years. This long-term
engagement in one place is valuable since transformative
change requires time and an in-depth understanding of
the context [74]. Established relations make it easier to
develop new collaborative projects (one collaboration
leading to another) while networks, teams, and impacts
are built gradually over time. In Southern Transylvania,
Romania, L.euphana University has been working with
NGOs for more than 7 years on sustainable landscape
development, which has led to meaningful relations that
in turn provided new opportunities for research and ac-
tions for transformative change [75]. The long-term
transdisciplinary work has also led to meaningful rela-
tions between previously unconnected and competing
NGOs [37] and has enabled researchers to work carefully
with community partners and other societal actors to
explore shared and different values and conduct ethical
research [46,68,72].

Unpack how to act at deep leverage points

Scientific discussions about interventions on deep
leverage points for transformative change have in-
tensified recently, but without sufficient advice for ac-
tion. The idea of deep leverage points stems from
Donella Meadows’ pioneering research on system dy-
namics and describes places in systems where inter-
ventions are rather difficult to nudge (i.e. in the design
or intent of a system) but have a great potential to bring
about transformative change [76,77]. Researchers have
explored deep leverage points in diverse areas [78], such
as in food and energy systems [79], wildlife conservation
[80], environmental management with indigenous peo-
ples and local communities [81], design research [82],
gender equality, and human well-being [83], and social
networks [38,51]. Also, the IPBES is increasingly fo-
cusing on leverage points that can bring about
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Five priorities to advance transformative research Augenstein etal. 5

transformative change for biodiversity conservation [84].
However, it remains unclear what deep leverage points
exactly are, how to identify them, what they have in
common, and what actions for interventions might be.

A key challenge is how to unpack the concept of deep
leverage points in terms of operationalizing and in-
tegrating it in methods and approaches of T'TDR. We
use the term ‘unpack’ to mean careful opening up and
analysis of the kinds of actions needed for transforma-
tion. Deep leverage points, focusing on the transforma-
tion of paradigms, mindsets, and deeply rooted belief
systems [85], have been recently associated with the
inner worlds of individuals or personal dimensions of
sustainability [86]. Inner worlds have long remained
outside the scope of typical knowledge production with
recent publications changing this trend [52,87,88].
Drawing on an iceberg metaphor, values, beliefs, emo-
tions, identities, and the relationship with self are all part
of the lowermost and hence hidden and inaccessible
level underpinning system function [86,87]. Personal
characteristics, such as compassion, empathy, and gen-
erosity, indicate individual expressions for sustainability
and transformative change [87]. However, how to engage
with these complex cognitive, emotive aspects remains
unclear, and the need to pay attention to the ‘self’ in
addition to the usual focus on science and society in
T'TDR is only slowly being acknowledged in the lit-
erature [52,89]. The well-established disciplinary ways
provided by, for example, environmental psychology or
behavioral sciences seem ineffective when aiming to
operate in an action-oriented transdisciplinary way, sig-
naling the importance of rethinking the science—society
relationship. Moreover, changes of mindsets and shifts of
values are discussed as deep leverage points promising
to foster sustainability and transformative change, but
their operationalization remains elusive and ethically
challenging [90,91].

From the perspective of researchers, a key priority and
what is now needed are efforts to unpack, that is, open up
and analyze, theoretically and methodologically how to
act at deep leverage points in TTDR, going beyond es-
tablished disciplinary approaches mentioned above. To
date, only a few research projects have collaborated with
people on deep leverage points. One example is the T-
Lab project in the wetlands of Xochimilco, Mexico City,
where the transdisciplinary processes focused on working
through iterative cycles of reframing (around the per-
ceptions of the system dynamics and the sense of agency
of the participants) to explore the suitability of certain
methods that could foster change in narratives and the
emergence of collective agency (Appendix A, Box 1)
[51,92,93]. The design of such reframing spaces entailed
exposing participants to diverse participatory tools and
activities that could enable alternative ways of experien-
cing and reflecting [48,49]. As part of the results of these

processes, new and more empathetic narratives were
identified. Another example is from the Tsitsa Project in
South Africa, where researchers worked with community
partners and natural resource management practitioners
on landscape restoration. In the process, it became clear
how personal transformations of those involved in the
work [11], and radically different ways of relating among
diverse actors [55] were as important as the transformation
of the ecosystem and the governance processes needed to
enable more sustainable land management [56].

Improve engagement with diverse knowledge
systems

Engaging with the concept of transformative change
from different knowledge systems (e.g. indigenous and
local knowledge systems) and in diverse languages can
provide different perspectives on transformative change
and actions [1,55,94,96]. The scientific discourse on
transformative change toward sustainability is dominated
by Western scientific knowledge systems — especially
in English — which limits its understanding and actions.
Recently, the role of indigenous and local knowledge for

sustainability, transformative change, environmental
conservation, and global assessments (e.g. IPBES,
IPCC) has gained increased relevance [44,96-98].

However, a review of the English scientific literature on
transformative change showed that indigenous and local
understandings of transformations are rarely discussed to
complement the scientific discourse [94].

The scientific discourse on transformative change could
address this challenge by engaging with diverse under-
standings and actions for transformative change that go
beyond Western scientific knowledge systems in English.
"This entails working with people from different cultures,
practices, scientific disciplines, and knowledge systems to
explore complementarities and synergies that transgress
outdated barriers such as hierarchies and power asym-
metries [67,99]. However, despite the often-highlighted
call for recognition and bridging of different knowledge
systems, this remains a challenging endeavor with unclear
practical guidance. For example, in the Tsitsa Project,
researchers have found it difficult to integrate knowledge
from scientists, engineers, and local people’s knowledge
on landscape restoration priorities and practices, espe-
cially because the scientific and engineering knowledge
has been considered superior for so long [99].

Furthermore, it is not always the case where diverse
knowledge systems are brought together, but that pre-
viously marginalized groups and their ways of under-
standing and being in the world are not included due to
biases in what is regarded as expertise. For example, in
South Africa, local isiXhosa knowledge on the ocean
(e.g. in the form of the stories of ‘Grandmothers of the
Sea’) has been long disregarded in decision-making,
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despite this being an important source of inspiration and
insight on the value and meaning of oceans for millions
of local people [67,100].

Structural constraints in terms of established Western
knowledge systems persist [67,99]; however, as a key
priority, this issue can be addressed by researchers in-
volved in T'TDR projects. For example: in the Western
Cape food systems T-Labs facilitated in South Africa
(Appendix A, Box 1), it was a deliberate act to involve
groups who had previously not been included in food
system discussions, such as activists in informal settle-
ments and people representing the informal sector [101].
While this was not about bringing diverse knowledge
systems together per se, it was about opening up to in-
cluding more diverse perspectives in how we think
about transformations. This was a steep learning curve
for the researchers involved as many of their assump-
tions were challenged and ethical issues around how to
go about undertaking transdisciplinary research with
vulnerable groups were explored.

Yet, moving toward a focus on humility and acknowl-
edging diverse values seems one of the first steps for
engaging with diverse knowledge systems [46,102,103].
Recognizing and unpacking long-held assumptions, for
example, even how we think about time as linear, allows
for a more pluriversal approach to T'TDR [104].

Explore potentials and risks of global
digitalization

The coronavirus disease 2019 pandemic has forced aca-
demia to engage more with rapid and global digitaliza-
tion. This ranges from exploring the possibilities of
working, collaborating, collecting data, organizing con-
ferences, and teaching to building relations with societal
actors online. To date, only a few have highlighted the
potentials and risks of digitalization for sustainability,
transformative change, and TTDR. Recent research
highlights the systemic risks of artificial intelligence for
sustainability [105], the potential of social media data for
urban sustainability [106] and governance of agrifood
sustainability [107], the role of games for sustainable
futures [108], or the use of digital mobile devices to vi-
sualize decision-making in transdisciplinary research
processes [109]. Currently, digitalization is mostly driven
by private companies (e.g. Google, Facebook) without
much focus on sustainability and collaboration with
sustainability researchers. Thus, the potentials and risks
of digitalization for sustainability and transformative
change are still poorly understood although they influ-
ence many social-technical-ecological systems that sus-
tainability researchers seek to transform.

A challenge and understudied area is, for example, the
role of social media use for transformative change. In

January 2021, more than 4.2 billion people used social
media actively in their daily life [110]. Social media is an
important tool for people to connect local sustainability
issues to global narratives. For example, social media use
was imperative in the 2018 School Strike for Climate led
by the Swedish youth climate activist Greta Thunberg.
On March 15, 2019, over one million youth in 125
countries joined the strike for climate change. This
global climate strike was largely connected through so-
cial media under the #FridaysForFuture and activated
other societal groups (e.g. parents, scientists). A similar
example is the antiausterity movement in Spain (the 15-
M Movement), which utilized Facebook to mobilize the
movement and disseminate information [111].

This key priority can be addressed by researchers as
shown by the following examples: In Romania,
Leuphana University has been using social media plat-
forms to share posts from partner NGOs (e.g. updates
about their initiatives), to invite people to open events of
the transdisciplinary research project, and to stay in
constant contact with partners (Appendix A, Box 1). The
Facebook page ‘Sustainable landscapes in Central Ro-
mania’ has over 1000 followers and accompanied the
transdisciplinary endeavors in Southern Transylvania as
of 2014, and it is still being maintained today. The
choice for a Facebook page was culturally sought, seeing
the popularity of the social media platform in Romania
in general and among civil society activists in particular.
It was a way to temper the initial competition among the
different local members of the civil society and bring
them together. Blog entries, online surveys, and event
management websites complemented the use of digita-
lization. The main implication of using these digital
tools was conveying a sense of ‘togetherness’ even when
members of the team could not be in the field for face-
to-face encounters.

In the Liineburg 2030+ project, several working groups
for real-world experiments used the open-source digital
platform Wechange (Appendix A, Box 1). In this platform,
people from different organizations could work together,
meet, and exchange ideas about sustainability solutions in
a digital room. The groups on the Wechange platform are
intended for people who have already decided to get
deeply involved in the work of Liineburg 2030+ and ac-
tively shape the real-world experiments. In addition,
Liineburg 2030+ works with popular social media plat-
forms, such as Instagram (weekly story update), Twitter,
Facebook, and YouTube channels as well as the project
homepage. The popular social media platforms provide
information and encourage participation.

Sustainability research can derive relevant insights for
sustainability, TTDR, and transformative change by
exploring the full potential and risks of global digitali-
zation. This includes studying, for example, how
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Five priorities to advance transformative research Augenstein etal. 7

artificial intelligence can be used to increase sustain-
ability, how use of social media influences learning about
sustainability and leads to change, and how T'T'DR can
take place online (e.g. digital methods for participation).
This is especially interesting for collaborating with
younger generations and people living in remote areas
(e.g. indigenous peoples and local communities) [112].
However, the social justice challenges related to digital
access also need to be carefully considered to not leave
people behind and exacerbate the digital divide, espe-
cially in poorer and less literate communities of the
Global South [112]. Still, understanding how digitaliza-
tion can be used to steer transformative change and how
scientific results can be spread via social media for a
broader societal reach, beyond filter bubbles, entails a
great potential.

Conclusion

Sustainability research can provide knowledge for and
engage actively in transformative change for sustain-
ability. However, for this potential to be realized, we
argue that there is a need to focus on five priority actions,
namely, clarify what TTDR is, conduct meaningful
people-centric research, unpack how to act at deep
leverage points, improve engagement with diverse
knowledge systems, and explore potentials and risks of
global digitalization for transformative change. Our aim
is to stimulate debate on priorities for researchers in-
volved in this field. It is also clear that this requires the
academic system and funders to support and acknowl-
edge T'TDR, which is currently limited. It also requires
universities and academia to shift training and goals to
allow this kind of research to be undertaken and re-
warded. Radical actions within this decade are crucial,
and there is no time to wait for scientific results to be
applied by society and decision-makers alone. Priorities
for T'TDR cut across domains and can best be addressed
in a collaborative effort by researchers and societal ac-
tors. Acknowledging the urgency of the global climate
and biodiversity crises, then now is the time to work
together in generating action-oriented knowledge
through T'T'DR projects together with society.

Data Availability

No data were used for the research described in the ar-
ticle.

Declaration of Competing Interest
None.

Acknowledgements

DPML was supported by the project ‘tdAcademy — Platform for
Transdisciplinary ~ Research  and  Studies’,  funded by the
Bundesministerium fiir Bildung und Forschung (grant number Fkz

01UV2070A). AIHM acknowledges funding from the European Research
Council (ERC) for the project LEVER (2022 Starting Grant GA
101077855). LCJ’s work is based on research supported in part by the
Transformations to Sustainability Programme, which was co-ordinated by
the International Science Council and funded by the Swedish
Development Cooperation Agency, and implemented in partnership with
the National Research Foundation of South Africa. The Transformations to
Sustainability Programme represented a contribution to Future Earth.
LCJ’s study has been developed in the North America Sustainability Hub,
hosted by Arizona State University working in partnership with the
National Laboratory for Sustainability Sciences (LANCIS), housed at the
National Autonomous University of Mexico (UNAM). It is part of the
STEPS Pathways to Sustainability Global Consortium (https://steps-centre.
org/global/). TK was supported by the project ‘“Zukunftsstadt Liineburg
2030+ Phase III — Ein urbanes Reallabor fiir die lokale Umsetzung der
Sustainable Development Goals (LG2030PLUS)’, funded by the
Bundesministerium fiir Bildung und Forschung (grant number Fkz
13ZS0058B). MMS was supported by the project ‘Diversification for sus-
tainable food systems in the Stockholm region’, funded by the Swedish
research agency Formas within the national research program for ‘Food’
(grant number 2019-02026).

Supporting information

Supplementary data associated with this article can be
found in the online version at doi:10.1016/j.cosust.2024.
101438.

References and recommended reading
Papers of particular interest, published within the period of review, have
been highlighted as:

o of special interest
oo Of outstanding interest

1. Scoones |, Stirling A, Abrol D, Atela J, Charli-Joseph L, Eakin H,

(1 Ely A, Olsson P, Pereira L, Priya R, et al.: Transformations to
sustainability: combining structural, systemic and enabling
approaches. Curr Opin Environ Sustain 2020, 42:65-75.

Provides an overview of the sustainability transformations literature.

2. Patterson J, Schulz K, Vervoort J, van der Hel S, Widerberg O,
Adler C, Hurlbert M, Anderton K, Sethi M, Barau A: Exploring the
governance and politics of transformations towards
sustainability. Environ Innov Soc Transit 2017, 24:1-16.

3. Pascual U, Balvanera P, Christie M: Editorial overview:
leveraging the multiple values of nature for transforamtive
change to just and sustainable futures — insights from the
IPBES Values Assessment. Curr Opin Environ Sustain 2023,
64:101359.

4. Horcea-Milcu A-1, Martin-Lépez B, Lam DPM, Lang DJ: Research
pathways to foster transformation: linking sustainability
science and social-ecological systems research. Ecol Soc
2020, 25:art13.

5. Koéhler J, Geels FW, Kern F, Markard J, Onsongo E, Wieczorek A,
Alkemade F, Avelino F, Bergek A, Boons F, et al.: An agenda for
sustainability transitions research: state of the art and future
directions. Environ Innov Soc Transit 2019, 31:1-32.

6. Loorbach D, Frantzeskaki N, Avelino F: Sustainability transitions
research: transforming science and practice for societal
change. Annu Rev Environ Resour 2017, 42:599-626.

7. Wittmayer JM, Schéapke N: Action, research and participation:

. roles of researchers in sustainability transitions. Sustain Sci
2014, 9:483-496.

The authors present different ideal-type roles of researchers, which is

especially helpful for early-career transdisciplinary researchers who are

confronted with diverse demands.

8. Wiek A, Lang DJ: Transformational sustainability research
methodology. In Sustainability Science. Edited by Heinrichs H,
Martens P, Michelsen G, Wiek A. Springer; 2016:31-41.

www.sciencedirect.com

Current Opinion in Environmental Sustainability 2024, 68:101438



8 Open Issue

10.

Lang DJ, Wiek A, Bergmann M, Stauffacher M, Martens P, Moll P,
Swilling M, Thomas CJ: Transdisciplinary research in
sustainability science: practice, principles, and challenges.
Sustain Sci 2012, 7:25-43.

Renn O: Transdisciplinarity: synthesis towards a modular
approach. Futures 2021, 130:102744.

Weaver MJT, Cockburn J, Mtati N, Palmer CG: Exploring
transformative processes at the intersections of land, water
and livelihoods: a case study from the Tsitsa Project, South
Africa. Ecosyst People 2023, 19:2278307.

The paper gives insights into transdisciplinary sustainability research
practice in the Global South.

12.

18.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Norstrom AV, Cvitanovic C, L6f MF, West S, Wyborn C, Balvanera
P, Bednarek AT, Bennett EM, Biggs R, de Bremond A, et al.
Principles for knowledge co-production in sustainability
research. Nat Sustain 2020, 3:182-190.

Chambers JM, Wyborn C, Ryan ME, Reid RS, Riechers M,
Serban A, Bennett NJ, Cvitanovic C, Fernandez-Giménez ME,
Galvin KA, et al. Six modes of co-production for sustainability Nat
Sustain 4 2021 10.1038/s41893-021-00755-x., 983-996.

Caniglia G, Luederitz C, von Wirth T, Fazey |, Martin-Lépez B,
Hondrila K, Kénig A, von Wehrden H, Schapke NA, Laubichler
MD, et al.: A pluralistic and integrated approach to action-
oriented knowledge for sustainability. Nat Sustain 2020,
4:93-100, https://doi.org/10.1038/s41893-020-00616-z

Fazey |, Schapke N, Caniglia G, Hodgson A, Kendrick I, Lyon C,
Page G, Patterson J, Riedy C, Strasser T, et al.: Transforming
knowledge systems for life on Earth: visions of future systems
and how to get there. Energy Res Soc Sci 2020, 70:101724.

Rivera-Ferre MG, Mottet A, Pereira L, Penker M, Candel J, Davies
A, Jackson P, Heinonen M, McAllister T, Termeer K, et al. : There
is No Single Challenge, Nor Single Solution, for Food Systems
Transformations: Making Plurality Visible; In A Food System
Summit Brief prepared by Science Partners of the Scientific
Group for the Food Systems Summit. Center for Development
Research (ZEF) in cooperation with the Scientific Group for the
UN Food System Summit 2021; 2021.

Brondizio ES, Andersson K, de Castro F, Futemma C, Salk C,
Tengd M, Londres M, Tourne DC, Gonzalez TS, Molina-Garzon A,
et al.: Making place-based sustainability initiatives visible in
the Brazilian Amazon. Curr Opin Environ Sustain 2021, 49:66-78.

Pereira LM, Bennett E, (Oonsie) Biggs R, Mangnus A, Norstrém
AV, Peterson G, Raudsepp-Hearne C, Sellberg M, Vervoort J:
Seeding change by visioning good Anthropocenes. Solutions
2019 10:1-14 https://thesolutionsjournal.com/2019/08/19/
seeding-change-visioning-good-anthropocenes/.

Partelow S, Schllter A, Ban NC, et al.: Five social science
intervention areas for ocean sustainability initiatives. Ocean
Sustain 2023, 2:24.

Bennett EM, Solan M, Biggs R, McPhearson T, Norstrém AV,
Olsson P, Pereira L, Peterson GD, Raudsepp-Hearne C, Biermann
F, et al.: Bright spots: seeds of a good Anthropocene. Front
Ecol Environ 2016, 14:441-448.

Lam DPM, Horcea-Milcu Al, Fischer J, Peukert D, Lang DJ: Three
principles for co-designing sustainability intervention
strategies: experiences from Southern Transylvania. Ambio
2019, 49:1451-1465.

Sellberg MM, Norstrom AV, Peterson GD, Gordon LJ: Using local
initiatives to envision sustainable and resilient food systems
in the Stockholm city-region. Glob Food Sec 2020, 24:100334.

Pereira L, Frantzeskaki N, Hebinck A, et al.: Transformative
spaces in the making: key lessons from nine cases in the
Global South. Sustain Sci 2020, 15:161-178.

Loorbach D, Wittmayer J, Avelino F, von Wirth T, Frantzeskaki N:
Transformative innovation and translocal diffusion. Environ
Innov Soc Transit 2020, 35:251-260.

Pereira LM, Bennett E, (Oonsie) Biggs R, Peterson G,
McPhearson T, Norstrédm A, Olsson P, Preiser R, Raudsepp-
Hearne C, Vervoort J: Seeds of the future in the present. In The
Urban Planet: Knowledge Towards Sustainable Cities. Edited by

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Elmqvist T, Bai X, Frantzeskaki N, Griffith C, Maddox D,
McPhearson T, Parnell S, Romero-Lankao P, Simon D, Watkins
M. Cambridge University Press; 2018:327-350.

Moore M-L, Tjornbo O, Enfors E, Knapp C, Hodbod J, Baggio JA,
Norstrom A, Olsson P, Biggs D: Studying the complexity of
change: toward an analytical framework for understanding
deliberate social-ecological transformations. Ecol Soc 2014,
19:art54.

Lam DPM, Martin-Lépez B, Wiek A, Bennett EM, Frantzeskaki N,
Horcea-Milcu Al, Lang DJ: Scaling the impact of sustainability
initiatives: a typology of amplification processes. Urban
Transform 2020, 2:1-24.

Augenstein K, Bachmann B, Egermann M, Hermelingmeier V,
Hilger A, Jaeger-Erben M, Kessler A, Lam DPM, Palzkill A, Suski
P, et al.: From niche to mainstream: the dilemmas of scaling
up sustainable alternatives. GAIA Ecol Perspect Sci Soc 2020,
29:143-147.

Loorbach D: Transition management for sustainable
development: a prescriptive, complexity-based governance
framework. Governance 2010, 23:161-183.

Pereira LM, Hichert T, Hamann M, Preiser R, Biggs R: Using
futures methods to create transformative spaces: visions of a
good Anthropocene in southern Africa. Ecol Soc 2018,
23:art19.

Bergmann M, Schapke N, Marg O, Stelzer F, Lang DJ, Bossert M,
Gantert M, HauBler E, Marquardt E, Piontek FM, et al.:
Transdisciplinary sustainability research in real-world labs:
success factors and methods for change. Sustain Sci 2021,
16:541-564, https://doi.org/10.1007/s11625-020-00886-8

Pereira L, Olsson P, Charli-Joseph L, Zgambo O, Oxley N, Van
Zwanenberg P, Siqueiros-Garcia JM, Ely A: Transdisciplinary
methods and T-Labs as transformative spaces for innovation
in social-ecological systems. Transformative Pathways to
Sustainability. Routledge; 2021:53-64.

Schneider F, Giger M, Harari N, Moser S, Oberlack C, Providoli I,
Schmid L, Tribaldos T, Zimmermann A: Transdisciplinary co-
production of knowledge and sustainability transformations:
three generic mechanisms of impact generation. Environ Sci
Policy 2019, 102:26-35.

Oberlack C, Breu T, Giger M, Harari N, Herweg K, Mathez-Stiefel
S-L, Messerli P, Moser S, Ott C, Providoli |, et al.: Theories of
change in sustainability science: understanding how change
happens. GAIA Ecol Perspect Sci Soc 2019, 28:106-111.

Peukert D, Lam DPM, Horcea Milcu Al, Lang DJ: Facilitating
collaborative processes in transdisciplinary research using
design prototyping. J Des Res 2021, 18:294-326.

Lux A, Schéfer M, Bergmann M, Jahn T, Marg O, Nagy E, Ransiek
A, Theiler L: Societal effects of transdisciplinary sustainability
research — how can they be strengthened during the
research process? Environ Sci Policy 2019, 101:183-191.

Lam DPM, Martin-Lépez B, Horcea-Milcu Al, Lang DJ: A leverage
points perspective on social networks to understand
sustainability transformations: evidence from Southern
Transylvania. Sustain Sci 2021, 16:809-826.

Contributes social network analysis and leverage points to analysis of
sustainability initiatives to transformations research.

38.

39.

40.

41.

Boegel PM, Augenstein K, Levin-Keitel M, Upham P: An
interdisciplinary perspective on scaling in transitions:
connecting actors and space. Env Innov Soc Transit 2022,
42:170-183.

Lang DJ, Wiek A, von Wehrden H: Bridging divides in
sustainability science. Sustain Sci 2017, 12:875-879.

Sendzimir J, Magnuszewski P, Flachner Z, Balogh P, Molnar G,
Sarvari A, Nagy Z: Assessing the resilience of a river
management regime: informal learning in a shadow network
in the Tisza River Basin. Ecol Soc 2007, 13:art11.

Hoffmann S, Thompson Klein J, Pohl C: Linking
transdisciplinary research projects with science and practice
at large: introducing insights from knowledge utilization.
Environ Sci Policy 2019, 102:36-42.

Current Opinion in Environmental Sustainability 2024, 68:101438

www.sciencedirect.com



42.

43.

Five priorities to advance transformative research Augenstein et al. 9

Luederitz C, Abson DJ, Audet R, Lang DJ: Many pathways
toward sustainability: not conflict but co-learning between
transition narratives. Sustain Sci 2017, 12:393-407.

Tengd M, Hill R, Malmer P, Raymond CM, Spierenburg M,
Danielsen F, EImqvist T, Folke C: Weaving knowledge systems
in IPBES, CBD and beyond—lessons learned for
sustainability. Curr Opin Environ Sustain 2017, 26-27:17-25.

Haider LJ, Hentati-Sundberg J, Giusti M, Goodness J, Hamann M,
Masterson VA, Meacham M, Merrie A, Ospina D, Schill C, et al.:
The undisciplinary journey: early-career perspectives in
sustainability science. Sustain Sci 2018, 13:191-204.

Contributes early-career perspectives on interdisciplinary research.

45.

46.

47.

48.

49.

50.

51.

Wolff MG, Cockburn JJ, De Wet C, Bezerra JC, Weaver MJT,
Finca A, De Vos A, Ralekhetla MM, Libala N, Mkabile QB, Odume
ON, Palmer CG: Exploring and expanding transdisciplinary
research for sustainable and just natural resource
management. Ecol Soc 2019, 24:14.

Minna K, Jacobi J, Korhonen-Kurki K, et al.: Reflexive use of
methods: a framework for navigating different types of
knowledge and power in transformative research. Sustain Sci
2023, 19:507-521.

Ayala-Orozco B, Rosell J, Mergon J, Bueno |, Alatorre-Frenk G,
Langle-Flores A, Lobato A: Challenges and Strategies in place-
based multi-stakeholder collaboration for sustainability:
learning from experiences in the Global South. Sustainability
2018, 10:3217.

Manuel-Navarrete D, Charli-Joseph L, Eakin H, Siqueiros-Garcia
JM: Applying technologies of the self in transformation labs to
mobilize collective agency. Soc Innov J 2021, 5:2-10.

Ruizpalacios B, Charli-doseph L, Eakin H, Siqueiros-Garcia JM,
Manuel-Navarrete D, & Shelton R : The Transformation Laboratory
of the Social-Ecological System of Xochimilco, Mexico City:
Description of the Process and Methodological Guide; 2019.
Mexico City, Mexico: LANCIS-IE, UNAM. (https://steps-centre.
org/wp-content/uploads/2019/09/Guide-T-Lab-Xochi-screen-
version-English-NA-Hub.pdf).

Charli-doseph L, Siqueiros-Garcia JM, Eakin H, et al.: Enabling
collective agency for sustainability transformations through
reframing in the Xochimilco social-ecological system. Sustain
Sci 2022, 18:1215-1233.

Sellberg MM, Cockburn J, Holden PB, Lam DPM: Towards a
caring transdisciplinary research practice: navigating
science, society and self. Ecosyst People 2021, 17:292-305.

This paper highlights the importance of self-care in transdisciplinary
research, especially for early-career researchers.

52.

53.

54.

55.

56.

Barth M, Bruhn A, Lam DPM, Bergmann M, Lang DJ: Capacity
building for transformational leadership and
transdisciplinarity. GAIA Ecol Perspect Sci Soc 2020,
29:195-197.

Holden P, Cockburn J, Shackleton S, Rosenberg E: Supporting
and developing competencies for transdisciplinary
postgraduate research: a PhD scholar perspective. In
Developing Change Agents: Innovative Practices for Sustainability
Leadership. Edited by Kremers KL, Liepins AS, York AM.
University of Minnesota Libraries; 2019.

Care O, Bernstein MJ, Chapman M, Diaz Reviriego |, Dressler G,
Felipe-Lucia MR, Friis C, Graham S, Hanke H, Haider LJ, et al.:
Creating leadership collectives for sustainability
transformations. Sustain Sci 2021, 16:703-708.

Rosenberg E, Mtati N, Cockburn J: For environmental monitors,
relationships matter in multiple ways: insights from a
research collaboration in South Africa. Front Environ Sci 2024,
12:1243653.

Cockburn J, Rosenberg E, Copteros A, Cornelius SF, Libala N,
Metcalfe L, Van Der Waal B: A relational approach to landscape
stewardship: towards a new perspective for multi-actor
collaboration. Land 2020, 9:224.

57. Peters L: The Simple Truths About Leadership. Springer
International Publishing; 2019.

58. Roels G, Staats BR: OM forum — people-centric operations:
achievements and future research directions. Manuf Serv Oper
Manag 2021, 23:745-757.

59. Fritz L, Binder CR: Participation as relational space: a critical
approach to analysing participation in sustainability research.
Sustainability 2018, 10:2853.

60. Vilsmaier U, Faschingeder G, Mercon J: Learning from Paulo
Freire for inter- and transdisciplinary research. J Dev Stud
2020, XXXVII:4-18.

61. West S, Haider LJ, Masterson V, Enqvist JP, Svedin U, Tengd M:
Stewardship, care and relational values. Curr Op Environ Sust
2018, 35:30-38.

62. Bueno |, Moreno-Calles Al, Mercon J: Yeknemilis: social
learning and intercultural transdisciplinary collaboration for
sustainable life. Sustainability 2023, 15:9626.

63. Chambers JM, Wyborn C, Klenk NL, et al.: Co-productive agility
and four collaborative pathways to sustainability
transformations. Glob Environ Change 2022,102422.

64. Garcia MM, Hertz T, Schltter M, Preiser R, Woermann M:
Adopting process-relational perspectives to tackle the
challenges of social-ecological systems research. Ecol Soc
2020, 25:29.

65. de Jong S, Barker K, Cox D, Sveinsdottir T, Van den Besselaar P:
Understanding societal impact through productive
interactions: ICT research as a case. Res Eval 2014, 23:89-102.

66. Wiek A, Talwar S, O’Shea M, Robinson J: Toward a
methodological scheme for capturing societal effects of
participatory sustainability research. Res Eval 2014,
23:117-132.

67. Pereira T, Erwin K: Surfacing solidarity praxis in

. transdisciplinary research for blue justice. Ecosyst People
2023, 19:2260502.

The paper gives insights into transdisciplinary sustainability research

practice in the Global South and focuses and integrating diverse

knowledge systems.

68. Palzkill A, Augenstein K: Neugestaltung urbaner Freirdume —
Einblicke in das Reallabor Wuppertal. Raumforsch und
Raumordn/Spat Res Plan 2021, 79:382-395.

69. Schneidewind U, Augenstein K, Stelzer F, Wanner M: Structure

] matters: real-world laboratories as a new type of large-scale
research infrastructure: a framework inspired by giddens’
structuration theory. GAIA Ecol Perspect Sci Soc 2018,
27:12-17.

Combining traditional sociological approaches with transdisciplinary

research approaches such as real-world laboratories provides new

perspectives on transdisciplinary sustainability projects in practice.

70. Wanner M, Augenstein K, Lang D, von Wirth T: Impacts of Urban
Real-World Labs. Insights from a Co-Evaluation Process in
Wuppertal-Mirke Informed by Structuration Theory. GAIA Ecol
Perspect Sci Soc 2024, 33:102-109.

71. Palmer C, Tanner J, Akanmu J, Alamirew T, Bamutaze Y,
Banadda N, Cleaver F, et al.: The Adaptive Systemic Approach:
catalysing more just and sustainable outcomes from
sustainability and natural resources development research.
River Res Appl 2023,1-15.

72. Palmer CG, Fry A, Biggs H: Sustained praxis is the key to
sustainable social-ecological systems. Tsitsa Project Practice
and Policy Brief #2. Tsitsa Project, Department of Environmental
Science, Rhodes University,; 2021.

73. Torrens J, von Wirth T: Experimentation or projectification of
urban change? A critical appraisal and three steps forward.
Urban Transform 2021, 3:8.

74. Nagy E, Ransiek A, Schafer M, Lux A, Bergmann M, Jahn T, Marg
O, Theiler L: Transfer as a reciprocal process: how to foster

www.sciencedirect.com

Current Opinion in Environmental Sustainability 2024, 68:101438



10

75.

76.

77.

78.

Open Issue

receptivity to results of transdisciplinary research. Environ Sci
Policy 2020, 104:148-160.

Fischer J, Horcea-Milcu A-1, Lang DJ, Thale-Bombien L, Abson
DJ, Apetrei Cl, Clarke E, Derwort P, Dorninger C, Duse IA, et al.:
Balance Brings Beauty: Strategies for a Sustainable Southern
Transylvania. Pensoft; 2019.

Meadows DH: Leverage Points: Places to Intervene in a
System. The Sustainability Institute; 1999.

Abson DJ, Fischer J, Leventon J, Newig J, Schomerus T,
Vilsmaier U, von Wehrden H, Abernethy P, Ives CD, Jager NW,
et al.: Leverage points for sustainability transformation. Ambio
2017, 46:30-39.

Davelaar D: Transformation for sustainability: a deep leverage
points approach. Sustain Sci 2021, 16:727-747.

In line with the importance of deep leverage points, this paper makes the
case for holistic systems thinking as an approach suited to address
sustainability transformations. It asserts that the core metaphor of a
system is the deepest leverage point for interventions.

79.

80.

81.

82.

83.

84.

85.

86.

Dorninger C, Abson DJ, Apetrei Cl, Derwort P, Ives CD, Klaniecki
K, Lam DPM, Langsenlehner M, Riechers M, Spittler N, et al.:
Leverage points for sustainability transformation: a review on
interventions in food and energy systems. Ecol Econ 2020,
171:106570.

Hartel T, Scheele BC, Vanak AT, Rozylowicz L, Linnell JDC,
Ritchie EG: Mainstreaming human and large carnivore
coexistence through institutional collaboration. Conserv Biol
2019, 33:1256-1265, https://doi.org/10.1111/cobi.13334

Burgos-Ayala A, Jiménez-Aceituno A, Torres-Torres AM, Rozas-
Vasquez D, Lam DPM: Indigenous and local knowledge in
environmental management for human-nature
connectedness: a leverage points perspective. Ecosyst People
2020, 16:290-303.

Gaziulusoy |, Veselova E, Hodson E, Berglund E, Erdogan Oztekin
E, Houtbeckers E, Hernberg H, Jalas M, Fodor K, Ferreira
Litowtschenko M: Design for sustainability transformations: a
deep leverage points research agenda for the (post-)
pandemic context. Strateg Des Res J 2021, 14:19-31.

Manlosa AO, Schultner J, Dorresteijn |, Fischer J: Leverage
points for improving gender equality and human well-being in
a smallholder farming context. Sustain Sci 2019, 14:529-541.

Chan KMA, Boyd DR, Gould RK, Jetzkowitz J, Liu J, Muraca B,
Naidoo R, Olmsted P, Satterfield T, Selomane O, et al. : Levers
and Leverage Points for Pathways to Sustainability; 2020. doi:
(10.1002/pan3.10124).

Gray K, Manuel-Navarrete D: Leveraging inner sustainability
through cross-cultural learning: evidence from a Quichua
field school in Ecuador. Sustain Sci 2021, 16:1459-1473.

Ives CD, Freeth R, Fischer J: Inside-out sustainability: the
neglect of inner worlds. Ambio 2020, 49:208-217.

Moriggi A, Soini K, Franklin A, Roep D: A care-based approach
to transformative change: ethically-informed practices,
relational response-ability & emotional awareness. Ethics
Policy Environ 2020, 23:281-298.

This paper introduces the notion of care and places a care-based ethics
practice at the center of striving for transformative change. A care-
based approach pays attention to emotional awareness and relational
responsibility.

88.

89.

90.

Vogel C, O’Brien K: Getting to the heart of transformation.
Sustain Sci 2022, 17:653-659.

Bentz J, O’Brein K, Scoville-Simonds M: Beyond “blah blah
blah”: exploring the “how” of transformation. Sustain Sci 2022,
17:497-506.

Horcea-Milcu A-1, Abson DJ, Apetrei Cl, Duse IA, Freeth R,
Riechers M, Lam DPM, Dorninger C, Lang DJ: Values in
transformational sustainability science: four perspectives for
change. Sustain Sci 2019, 14:1425-1437.

91. Stdlhammar S: Assessing people’s values of nature: where is
the link to sustainability transformations? Front Ecol Evol 2021,
9:624084.

92. Charli-Joseph L, Siqueiros-Garcia JM, Eakin H, Manuel-Navarrete
D, Shelton R: Promoting agency for social-ecological
transformation: a transformation-lab in the Xochimilco social-
ecological system. Ecol Soc 2018, 23:art46.

93. Marshall F, Van Zwanenberg P, Eakin H, Charli-dJoseph L, Ely A,
Marin A, Siqueiros-Garcia JM: Reframing sustainability
challenges. Transformative Pathways to Sustainability.
Routledge; 2021:187-205.

94. Lam DPM, Hinz E, Lang DJ, Tengd M, Wehrden H von, Martin-
Lopez B: Indigenous and local knowledge in sustainability
transformations research: a literature review. Ecol Soc 2020,
25:art3.

95. Doyon A, Boron J, Williams S: Unsettling transitions:
representing Indigenous peoples and knowledge in
transitions research. Energy Res Soc Sci 2021, 81:102255.

96. Mistry J, Berardi A: Bridging indigenous and scientific
knowledge. Science 2016, 352:1274-1275.

97. Diaz-Reviriego |, Turnhout E, Beck S: Participation and
inclusiveness in the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services. Nat Sustain
2019, 2:457-464.

98. Ford JD, Cameron L, Rubis J, Maillet M, Nakashima D, Willox AC,
Pearce T: Including indigenous knowledge and experience in
IPCC assessment reports. Nat Clim Chang 2016, 6:349-353.

99. Cockburn J, Palmer C, Biggs H, Rosenberg E: Navigating
multiple tensions for engaged praxis in a complex social-
ecological system. Land 2018, 7:129.

100. B Francis, D McGarry : Grandmothers of the Sea: Stories and
Lessons From Five Xhosa Ocean Elders; Hydrofeminist Think
Oceans. 2023. 173-186.

101. Pereira L, Drimie S, Zgambo O, Biggs R: Planning for change:

e transformation labs for an alternative food system in Cape
Town, South Africa. Urban Transform 2020, 2:13.

Contributes ways for applying transformations theory in practice.

102. van der Hel S: New science for global sustainability? The
institutionalisation of knowledge co-production in Future
Earth. Environ Sci Policy 2016, 61:165-175.

103. Latulippe N, Klenk N: Making room and moving over:
knowledge co-production, Indigenous knowledge
sovereignty and the politics of global environmental change.
Curr Opin Environ Sustain 2020, 42:7-14.

104. Terry N, Castro A, Chibwe B, Karuri-Sebina G, Savu C, Pereira L:
Inviting a decolonial praxis for future imaginaries of nature:
introducing the Entangled Time Tree. Env Sci Pol 2024,
151:103615.

105. Galaz V, Centeno MA, Callahan PW, Causevic A, Patterson T,
Brass |, Baum S, Farber D, Fischer J, Garcia D, et al.: Artificial
intelligence, systemic risks, and sustainability. Technol Soc
2021, 67:101741.

106. llieva RT, McPhearson T: Social-media data for urban
J sustainability. Nat Sustain 2018, 1:553-565.

Provides insights on how digitalization can contribute to urban trans-
formations.

107. Stevens TM, Aarts N, Termeer CJAM, Dewulf A: Social media as
a new playing field for the governance of agro-food
sustainability. Curr Opin Environ Sustain 2016, 18:99-106.

108. Vervoort JM: New frontiers in futures games: leveraging game
sector developments. Futures 2019, 105:174-186.

109. Leventon J, Becker S, Zimmermann H, von Wehrden H: Leverage
points 2019: a transdisciplinary conference, inspiring change.
GAIA Ecol Perspect Sci Soc 2019, 28:55-57.

Current Opinion in Environmental Sustainability 2024, 68:101438

www.sciencedirect.com



Five priorities to advance transformative research Augenstein et al. 11

110. Statista: Anzahl der aktiven Social-Media-Nutzer weltweit in den

111.

Jahren 2015 bis 2021; 2021.

Casero-Ripollés A, Feenstra RA: The 15-M movement and the
new media: a case study of how new themes were introduced
into Spanish political discourse. Media Int Aust 2012, 144,
https://doi.org/10.1177/1329878x1214400111 86-76.

112. Kulundu-Bolus I, Chakona G, Lotz-Sisitka H: Stories of

Collective Learning and Care During a Pandemic: Reflective
Research by Practitioners, Researchers and Community-
Based Organisers on the Collective Shifts and Praxis Needed
to Regenerate Transformative Futures. Transforming Education
for Sustainable Futures (TESF) and the Environmental Learning
Research Centre (ELRC); 2021.

www.sciencedirect.com

Current Opinion in Environmental Sustainability 2024, 68:101438



	Five priorities to advance transformative transdisciplinary research
	Introduction
	Clarify what transformative transdisciplinary research is
	Conduct meaningful people-centric research
	Unpack how to act at deep leverage points
	Improve engagement with diverse knowledge systems
	Explore potentials and risks of global digitalization
	Conclusion
	Data Availability
	Declaration of Competing Interest
	Acknowledgements
	Supporting information
	References and recommended reading




