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Abstract

Transdisciplinary academic work, which involves co-developing knowledge with practice to tackle pressing
societal and ecological issues, is increasingly advocated by policymakers, academics, funders, and research
organisations. This approach not only enhances the understanding of these problems but also aids in
devising practical solutions. However, implementing transdisciplinary work within research organisations
including universities, traditionally organised around disciplines and academic outputs, poses significant
challenges. This paper addresses the enabling and hindering factors for transdisciplinary work within such
organisations. Through a comprehensive literature review, we identify nine key dimensions that influence
the institutionalization of transdisciplinary work. Dimensions included are: Organisational values,
Organisational structure, Inter-organisational collaboration, Leadership, Training, Teaching & Curriculum,
Financing, Reward structures and Institutional culture. These dimensions serve as a starting point for thinking
more strategically about such institutionalisation. The concluding discussion evaluates the current state of
the field, the limitations of the literature review, and suggests future research directions. It also underscores
the collective challenge of fostering changes to support transdisciplinary work before it closes with
highlighting six emerging institutional changes necessary for progress.
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1. Challenges to the institutionalised

ways of producing knowledge

There is a widespread consensus that urgent and
concerted action is needed to address the pressing
societal and ecological problems that societies
around the world are facing (Folke et al, 2021;
UNDP 2023; Richardson et al.,, 2023). Many of these
problems are inherent to the structure of modern
society and a fossil-based, linear and extractive
economic  model. Continuing to produce
(increasingly specialised) knowledge about this
model and how to improve it is inadequate for
addressing the problems faced. In some cases, it
even contributes to stagnation by supporting the
status quo. Transdisciplinary work, the act of co-
developing knowledge in and with practice, is said
to not only increase our understanding of the
persistent problems but also to support the
development of workable solutions (Norstrém et
al., 2020; Lang et al,, 2012).

There are increasing calls for transdisciplinary work,
and research organisations such as universities are
not standing still: they have adapted their missions
and formulated multi-year strategies putting
themselves to work on societal impact (Kump et al,,
2023; Reed and Fazey, 2021), or on co-creating for
sustainability (Trencher et al., 2014). We also see
new academic associations and networks (e.g.
Global Alliance for inter- and transdisciplinarity® or
GPTF - German society for participative and
transdisciplinary research?, as well as university
centres (e.g. Kassel Institute for Sustainability3,
Sustainability Innovation Campus Freiburg and
Karlsruhe?, the University of Aukland®) dedicated to
addressing societal problems through
transdisciplinary collaboration being founded.
However, in an academic environment in which
academic outputs and publications or high scores
on university rankings are being prioritised (Freese
et al., 2022), transdisciplinary ways of working are
to a large degree niche practices (Jahn et al., 2012,
Koier & Horlings, 2015; Gluckman and Kaiser,
2023).

In transdisciplinary work, researchers team up with
professionals or citizens from a specific context (a
neighbourhood or area, or perhaps a bigger
organisation or a societal sector) to engage in a
social learning process. By bringing together

! https://itd-alliance.org/

2 https://www.gtpf.science/

3 https://www.uni-
kassel.de/uni/en/nachhaltigkeit/nachhaltigkeitsforschung/kassel-
institute-for-sustainability/researching-sustainability

academic knowledge, historical sources and lived
experience, they collectively try to understand the
problems they face in this contextin a systemic way
to then hypothesise about potential transition
pathways or transformative solutions. By
collectively going through  this  process,
professionals or citizens are supported to
reinterpret  their strategic challenges and
positionality and are enabled to identify new
courses of (strategic) action. Academics involved
play multiple roles (from facilitator and researcher
to mediator or knowledge broker and designer) and
bring in knowledge, co-produce new knowledge,
get access to deep empirical insights and might be
able to test (methodological) hypotheses. Yet what
will come out, and how, is uncertain upfront and
organising such a process requires time, skills, and
dedication.

Especially within organisations in which the
individual pursuit of grants and publications in a
competitive way is prioritised within largely
disciplinary contexts, developing transdisciplinary
work requires a deep change in cultures, structures
and practices in academia. Working in a
transdisciplinary way means to collaborate across
disciplines (and therewith across faculties and
chairs), with its associated challenges. This typically
includes expanded timescales for concrete outputs
like journal papers, but also close collaborations
throughout projects with actors outside the
university setting. That means building and
maintaining relationships and trust with actors from
different institutional contexts, different
timeframes, priorities and  working  styles.
Transdisciplinary work is also, by definition, explicit
in its normative orientation, aiming to help address
societal challenges and to contribute to
sustainability transformations. It therefore needs to
be reflexive about and deal with bias and the (often
hidden) agendas of various stakeholder groups
(Lawrence et al., 2022). Because transdisciplinary
work adds aims of societal relevance and impact to
the expectations on what research should
contribute to and it asks for different skillsets, and
different ways of producing and sharing
knowledge.

4 https://uni-freiburg.de/university/topics-in-
focus/sustainability/sustainability-innovation-campus/

S https://www.auckland.ac.nz/en/research/research-institutes-
and-centres/university-centres-and-institutes.html



In this working paper, we thus understand
transdisciplinary work as a process in which
researchers from different disciplines work
together with actors from outside academia to
create relevant knowledge and action to better
understand, analyse and address relevant societal
problems (cf. Lang et al, 2012; Lawrence et al,
2022; Klein, 2004). By adding an explicit aim to both
explore and support transformative change,
transdisciplinary work is critical and emancipatory
and addresses existing hegemonic power relations
and unsustainable structures and practices that are
at the root of many of the problems faced by
current societies (Chambers et al,, 2021; Blythe et
al, 2018; Wittmayer et al, 2021). Practically, it
means that transdisciplinary researchers that aim to
help guide and support transformative change in
society, partly work in completely different ways
than (inter-) disciplinary researchers that are
primarily incentivised to be productive as an
individual within a specific academic niche. As
transdisciplinary work asks from researchers to
work and relate differently, the organisations those
researchers are embedded in, are called to support
them in different ways (Loorbach and Wittmayer,
2024).

The question that emerges is what enables or
hinders transdisciplinary work when it develops
within an existing academic institution that has
historically developed around disciplines and
academic output. This can be looked at on various
levels, with a variety of studies covering diverse
aspects located at the micro level of the individual
researcher (e.g. skillset, profile, career path) (e.g.,
Jahn et al, 2012; Nyang'au et al., 2018; Hahn et al,,
2023), the meso level of research organisations
(e.g. reward structures, promotion criteria,
leadership of research organisations) (Martens,
2021; Guimaraes et al,, 2019) and the macro level
of formalised knowledge systems (e.g. the
institutions, functions and contexts of the collective
of universities, research institutes, non-government
and government organisations determining how
knowledge is produced and used) (e.g. Fazey et al,,
2020; Cornell et al, 2013). In many cases,
transdisciplinarity is thereby studied as one aspect
amongst others of, for instance, more
transformative knowledge systems (Fazey et al,
2020), or developing action-oriented or socially
robust knowledge (Nowotny, 2003; Caniglia et al,,
2020). Other studies zoom in on specific aspects of
transdisciplinarity, such as leadership, funding, and
teaching (Boone et al, 2020; Otero et al,, 2020;

5

Textbox 1. Overview of our methodology.

We address the research question through a topic
literature review of academic publications addressing th
topics of institutionalization and transdisciplinarity from
SCOPUS using a searekrategy that includes searching
for specific keywords in the titles of articles, their abstracts
and keywords. This approach aims to ensure that th
search results are more comprehensive and relevant |
considering multiple aspects of the articles' metadehe
search string usedincluded fiuniversity AND structure
AND "transdisciplinary researcla@hdsecondly(research)
AND (institution* AND (structure OR design)) AND
“transdisciplinary researthWhile both search strings
share the aspect of "transdioiary research" and
"structure," the first string encompasses a wider range ¢
organgations beyond universities, including research
institutions, which might yield broader results. The secon
string specifically targets universities and their
involvement in transdisciplinary research with a focus or
structure.

The documents were assessed for dupkcate further
complemented the results with sources known to us to k
of relevance and we also used snowballing to identify
additional publications. Identified publications were
screened for relevance based on their abstracts. Sourc
identified to be relevanivere read in depth by the first
author, developing an initial clustering and
characterization of key dimensions, their influence or
institutionalization of transdisciplinarity and identifying
related examplesa recommendations. Subsequently, we
further refined the initial clustering of key dimensions and
discussed these outlines amongst the team of authors
refine them into a coherent set. This process led to
broadly comprehensive collection of factors mi@med in
the literature We acknowledge limits regarding the full
comprehensiveness of the results, for instance due -
relevant dimensions escaping our search string due 1
varying terminology. Furthermore, given the complex
nature of institutionasing transdisciplinarity,
understanding both relevant dimensions and thei
interactions within different contexts is essential. Thus
while key dimensions generally apply to researct
organisations more broadly, details may be relevant t
specific organisationsuch as universities or think tanks
only. In the below, we seek to do justice to and be
transparent about the focus of the underlying references
this regard.

Boyd et al.,, 2015), backgrounding the complexity of
factors impacting transdisciplinary practice.



In this working paper, we focus on research
organisations, such as universities, research
institutes and think tanks, and explore the question
of what the factors are that enable or hinder
transdisciplinary academic work. By providing an
overview and identifying favourable conditions, we
seek to provide orientation for those who aim to
strengthen the role of transdisciplinary work at the
level of the research organisation. Acknowledging
external influences, we also assume that
organisations have significant agency to innovate
and shape academic practice, thereby enabling or
hindering transdisciplinary work of researchers,
projects, institutes, or faculties. Based on a
literature review of academic publications (see
Textbox 1), this DIT working paper is structured as
follows: First, we provide an overview on key
dimensions influencing the institutionalisation of
transdisciplinary work in research organisations.
Second, we outline the key dimensions in more
detail. Each section closes by presenting
recommendations and concrete examples on how
to shape mentioned key dimensions to enable
transdisciplinarity. Third, we conclude drawing out
core insights on the state of play regarding
institutionalization of  transdisciplinarity, and
implications for future research and policy making.

2. Key dimensions influencing the
institutionalization of transdisciplinarity

in research organisations

Transdisciplinary education and research have
developed in various academic contexts over the
past decades, alongside its conceptualisation as a
specific form of knowledge development with its
own values, methodologies and epistemological
basis. From the existing literature, we can distil
several dimensions through which we can
understand the institutionalisation of
transdisciplinary work and the dilemmas and
tensions that might arise. We identified nine
dimensions as critical, encompassing
organisational values, organisational structure,
inter-organisational  collaboration, leadership,
training, teaching and curriculum, funding and
reward structures. Institutional culture as ninth
dimension is crosscutting and discussed as relevant
in all the other dimensions. Below we provide
clarifications of the nine dimensions and discuss
their influence on transdisciplinarity within research
organisations.

2.1 Organisational Values

We understand organisational values as the
principles that guide an organisation by providing
meaning and purpose. Such values find their
expression by shaping strategies, policies, rules and
norms - all of which can either catalyse or impede
the institutionalisation of transdisciplinary research
within research organisations. Values can translate
into incentive structures, and resource allocation
decisions, influencing the institutional environment
and determining the criteria and metrics used to
evaluate research performance and impact. Values
have been found to be fundamental in addressing
institutional design obstacles like
compartmentalization, lack of student
involvement, and limited societal relevance (Hugé
et al., 2016). Furthermore, the literature outlines
how values shape collaboration dynamics, and the
lived experience of employees. On a basic level,
what an organisation values as its role and
relationship with other stakeholders’ impacts
(positively or negatively) the potential role and
influence an institution can have in developing
transdisciplinary research and education.

Organisational values that promote flexibility seem
paramount, including flexibility of structures which
is a critical factor to enable successful
transdisciplinary work. It is recommended that
structures are adaptable to new knowledge,
circumstances, and priorities (Campbell et al,
2015). Inflexibility could as well hinder meaningful
consultation with end users, such as indigenous
groups. Yet, variation in institutional missions and
goals make a ‘one size fits all (Budwig and
Alexander, 2020: p.8)" approach to
transdisciplinarity  inadequate  (Budwig and
Alexander, 2020). Thus, every organisation needs to
develop a fitting set-up, transferring organisational
values into concrete structures. For instance, Ghent
University's strategic objectives focus on socio-
ecological challenges and societal relevance,
embedding transdisciplinary approaches into the
institution's core mission. This commitment is
reflected in the establishment of specialised
research centres and interdisciplinary platforms,
providing researchers with the necessary
infrastructure and collaborative opportunities to
pursue transdisciplinary initiatives effectively.



Table 1:Dimensions of Institutional Design for Transdisciplinarity (TD)
Thenine dimensions of institutional design of transdisciplinary research and education. Each dimension is defined andriteitepmainsdisciplinary work is summarise

Dimension

How and in which ways does this dimension influence TD?

References

Organisational valuesrefer to the
principles that guide an organisation |
providing meaning and purpose. Sucl
values find their expression by shapir
strategies, policies, rules and norms
and daily practice.

By focusing on organisational values for TD, the organisation alters the emphasis of its agendas and outputs
new modalities of knowledge production and innovatf@rganisational values that prioritise collaboration,
inclusivity, adaptability, and systemic change facilitate TD by fostering interdisciplinary collaborations, integri
diverse perspectives, and enabling teams to adapt to changing contexts. Thesatimggnvalues can drive the
institutionalisation of TD through innovation, knowlige integration, and systemic reforms, creating an enabling
environment for transdisciplinary teams to address complex challenges and generate impactful solutions.

Campbell et al. 2015
Dilling and Lemos, 2009
Maas et al. 202Boyd et
al. 2015 Pascoe et al.
202Q Swan et al. 2021
Felt et al. 2016Budwig
and Alexander, 2020

Organisational structure refers to the
institutional home of transdisciplinary
work within a research organisation.
This includes how TD is embedded
within the different organisational
entities that make up the research
organisation.

Organisational structures can enable TOphyviding dedicated units, centres, platforms or academic positions ¢
by supporting boundargpanning roles. The overall organisations or selected parts of it can be structured tow;
transdisciplinarywvork. Dedicated places and roles can facilitate collaboration, resource allocation, and institut
support. Structural support for TD can provide orientation via targeted guidelines and evaluation tools. Struci
TD necessarily do involve both academaesl societal actors in substantial wagsganisational structures oriente(
towards TD need to avoid rigid or siloed-sgis which may hinder TD by impeding communication, cross
disciplinary collaboration and resources access.

Muhar et al., 2013
Bammer et al202Q Fazey
et al., 2020Care et al.,
2021

Inter -organisational collaboration
refers to the arrangements and
relationships established between
different organisations to leverage
resources, competencies, and expert
for shared activities towards shared
goals.

Inter-organisational collaboration can enable TD by fostering collaboration, flexibility, apcocictive practices,

aligning with stakeholder needs and enhancing continuity. These relationships enable leveraging diversity in
expertise, resources, andmoetencies going beyond what single organisations are capable of. They enhance
new integrative thinking and facilitating knowledge integration, translation and outputs. Collaboration benefitg
structured environments such research centres, netwaad platformsBarriers such as institutional silos, cultural
resistance, and inflexibility can hinder collaboration and adaptation across diverse contexts, impeding succe

Archibald et al. 2023
Kassab 2018Arpin et al.
2023 Otero et al. 2020
Gray 2008

Leadershiprefers to the role of leadel
in shaping the structures, processes,
and culture within an organisation to

achieve its goals effectively.

Leadership supports TD through strategic decisions, visionary thinking, encouragement and practical resour,
foster a collaborative and innovative academic environment. Strong organisational leadership is core to
institutionalize TD. It can take plae various levels, from chairs, to faculties, heads of organisations and minig
Effective leadership for TD rests on appropriate qualities and skills, including visionary, creative and collabor
leadership. It cultivates norms, habits and an dveudture of collaboration through effective communication,
networking and appropriate monitoring and evaluation frameworks. Leadership resistant to change or unawe
benefits of TD may hinder institutionalization of TD failing to cater for mertibaspects.

Houser et al., 2021
Budwig & Alexander,
202Q Hugé et al., 2016
Muhar et al., 201,3.ang et
al., 2012 Tumer et al.,
2024 Boone et al., 2020
Lauto& Sengoku, 2015
Pickett et al., 20LCare et
al., 2021

Training in transdisciplinary work
refers to practices and processes
through which academics and
practitioners can get acquainted with
the necessary skills, knowledges and
capacities. This includes implementin
respective educational programs.

Training can enable transdisciplinary research by equipping individuals with the necessary skills, such as to
collaboration, creativity, and interdisciplinary thinking. Such skills are essential for effective engagement acr
disciplines. They are providevia formal education programs, mentorship, and opportunities for {oemnigsearch
experiencesWell-designed training programs can facilitammmunication and collaboration among researchers
from diverse backgrounds, ultimately enhancing the quality and impact of transdisciplinary research. The lac
skills and capacities for TD strongly limits organisations to expand their transdiscigimgagement.

O6Donovan ;et
Yeung et al., 2021Wilson
et al., 2021 Mokiy, 2019
Felt et al., 2016 Luthe,
2017 Wittmayer&
Schéapke, 20L4Campbell
etal., 2015;Boyd et al.,
2015 Hugé et al., 2016
Muhar et al., 201,3Swan
etal., 2010




Teaching and curriculum refer to
educational activities in developing al
supporting competencies of students
for future TD research. It further
includes engaging students in practic
TD research.

TD can effectively be institutionalized at research organisations by reframing the educational philosophy anc
curriculum to include sustainability and transdisciplinary approaches, either instiitleror in specific
programmes and hosted by specifiotces. Enabling and expanding TD benefits from a strategic focus on
developing TDBspecific competencies and key topical areas in higher education. Developing competencies al
with the principles of transdisciplinary research enables students to aclirgsgex societal challenges and to
engage with various stakeholders teareate solutions. This reinforces the need for the organisations to foster
overall environment supportive of transdisciplinary methodologies, and for a targeted professidoahuevefor
educators.

Shephard et al., 201Di
Giulio and Defila, 2017
Lozano, 2006

Funding refers to the practices,
processes and conditions of funding
transdisciplinary work.

Funding is a key dimension to enable or hinder TD. Funding oriented to support TD does provides resources
collaborations, supports innovative projects, allows for lomgen viability and enables flexibility and adaption.
Funding is needed to provide the necessary space, time and support to iterative and collaborative processes
knowledge ceproduction. Itcan enable researchers to collaborate across disciplines, build capacity, and mobi
knowledge for societal benefit. Flexible and continuous funding allows to establish longer term relations, ada
needs of stakeholders and build trust neededuocessful TDFunding structures characterised by single funding
paths and high rigidity can hinder TD by overly limiting projects, reducing innovation and make it difficult to a
and retain talent.

Gluckman& Kaiser, 2023
Fazeyet al., 2020Muhar
et al., 20130tero et al.,
2020 Campbell et al.,
2015 Luthe, 2017
Trencher et al., 201 Felt
etal., 2013

Reward structuresrefer to the formal
and informal guidelines, mechanisms
and practices which describe what
academics ought to do and/or throug|
which academics and their work are
evaluated and rewarded in monetary
and noAmonetary terms.

Reward structures in universities significantly influence the engagement in TD, affecting support, incentives,
evaluation metrics in various ways. Reward structures can enable transdisciplinary research when recognise
unique contributions of transtiplinary work. This can be done through strategies like actbaged measures ang
additional incentives that recognise and encourage engagement, valuing impacts beyond academia. They ci
TD due to tensions with traditional disciplinary rewaydtems, time constraints, and perceived career risks,
particularly for earlycareer researchers engaged in TD.

Sellberg et al2021;
Gluckman & Kaise023
Fazey et al. 202Muhar et
al. 20130tero et al. 2020
Campbell et al2015
Luthe2017 Boyd et al.
2015 Trencher et a2013
Arnott et al. 2020Felt et
al. (2013)

Institutional culture refers to the
patters of behaviours, values and
norms, as well as believes collectively
shaped and reshaped by the membel
of the organisation

Institutional culture has a variety of influencesTdd andcan be seen as crosscutting and interacting with the ot
dimensions. It impacts on how organisation members do value and interpret their experiences, including atte
institutionalizing TD. Cultural resistance including often unconscious intetmeefaames can strongly hinder
mainstreaming TD, and piexisting institutional culture needs to be built on. There is a reciprocal influence bel
organisational structures and culture, as structures provide a framework within which ¢sigpgdting values,
norms, and practices are established and perpetuated throughout research organisations. Relatedly, cultura
impact how structures are interpreted and lived in daily practice. Similarly, collaboration, leadership and func
establishand underpin certain cultural patterns and are reciprocally always framed through the shared culturg

A culture of care and responsibility, collaboration, reflexivity and learning supports TD

Swan et al. (2010); Felt et
al. (2016); Pascoe et al.
(2020); Trencher et al.
(2013); Care et al. (2021);
Levina & Vaast, (2005);
Gulati et al., 2012);
Booreet al.(2020).




Organisational values that promote collaboration
and boundary-spanning across disciplines,
additionally foster an environment where
transdisciplinary research (teams) can thrive. This
includes allowing to make a diversity of
perspectives visible by amplifying the expertise of
others or by encouraging iterative work processes
(Maas et al,, 2022). What seems missing for a
concrete shift to co-productive models of
interaction is a vision and related organisational
values of what an effective science-policy practice
might look like if not [considered to be] linear
(Maas et al., 2022). Risk taking and enhancing
adaptivity of research agendas would be required
to create more usable science and further to
better match the changing nature of problems and
needs in practical settings. However, Dilling and
Lemos (2011) found current knowledge producing
systems to reward predetermined methods or
incremental efforts rather than risky, unproven
innovative strategies. Boyd et al. (2015) underline
that accommodating the varying needs of non-
academic stakeholders into transdisciplinary
research may represent a challenge. To overcome
this, different geographic, cultural, political and
institutional contexts should inform the adaptation
of existing methods to the specific context (Boyd
etal, 2015).

Organisational values and institutional culture are
interrelated, both influencing the lived experience
of employees. Existing institutional cultures
influence the establishment and expression of new
organisational values such as those in support of or
in opposition to transdisciplinarity. Cultural
resistance from within the university was identified
as an important institutional barrier (Trencher et al,,
2013). Specifically, a lack of support or rewards for
those wishing to do transdisciplinary research,
requires urgent attention to encourage further
development of co-creation for sustainability
(Trencher at al. 2013, building on Alperovitz et al.,
2008; Crow, 2010; Wiek et al,, 2012; Yarime et al,,
2012). To enable changes towards organisational
values in support of transdisciplinary work, various
studies highlight the importance of building on the
pre-existing institutional culture (Swan et al., 2010;
Felt et al,, 2016; Pascoe et al., 2020).

2.2 Organisational Structure

Organisational structure within a research
organisation encompasses both the institutional
framework where transdisciplinary work resides

Textbox 2: Ways forward for organisational
values to enhance transdisciplinary work.

1 Promote Flexibility in Structures and Research
Agendas: Organisational values that promote flexibility

are crucial for enabling successful transdisciplinary work,
making room for structures and research agendas to b
adaptable to new knowledge, circumstances, and prioritie:

(Campbell et al., 2015; Dilling andeimos, 2009).
1 Encourage RiskTaking: Risk-taking, including

unproven innovative strategies, are required to create mor
usable science and to better match the changing nature 1
problems and needs in practical settings (Maas et al., 202:

Dilling and Lemos, 2009).
1 Foster trust and a neblame culture: Emphasising trust
building and open communication minimises conflicts,

promoting a cooperative mindset among stakeholders

(OECD Report 2020).

1 Promote Collaboration and BoundarySpanning
Organisational valueghat promote collaboration and
boundaryspanning across disciplinesontribute to

fosteringan environment where transdisciplinary research

teams can thrive
I Make Diverse Perspectives VisibleEncourage making

diverse perspectives visible by amplifying the expertise of
others and promoting iterative work processes (Maas et al

2022).

1 Develop a New Imaginary for Sciencéolicy Practice
Recognizing Existing Contexts Work towards a
visionary imageof how researchpolicy and society can
work together to address societal problanuding the
underlyingorganisational values (Maas et al., 2)2¢hile
building on preexisting institutional cultures to maintain
a degree of coherency (Swan et 2021) and recognize
(potential) tensions (Felt et 22016).

and the way it is integrated across diverse
organisational  entities  within  the larger
organisation. The role of organisational structures
in facilitating transdisciplinary work within research
organisations is pivotal for establishing and
nurturing robust systems that incentivise and

sustain  engagement in such collaborative
endeavours. Importantly, these structures do
involve actors from within the research

organisations, such as researchers as well as actors
from outside the organisation, including
policymakers or community members. As stated by
Felt at al. (2016), "high-quality sustainability
research requires a broader set of actors who are
involved in all of the steps (2016: p.732)." This
requires including society and policy into the full
research process, from defining problems to
developing solutions. Questions arise regarding
how the organisational structure can foster and



sustain  engagement in transdisciplinary work,
involving both internal and external actors. This
indicates “a need to rethink how society can relate
to and be integrated into the production of
scientific knowledge.” (Felt et al., 2016: p.732).

Thus, structurally, transdisciplinary processes and
projects create delimited and interactive spaces
where new science-society relationships are
probed (Felt et al, 2016; Wittmayer and Schapke,
2014). Also, those arenas are influenced by deeply
entrenched, pre-inscribed social and political
knowledge orders around questions such as whose
knowledge counts or is considered legitimate, who
is involved in research and who not. Therefore, they
are a focus point in shaping all aspects of
transdisciplinary research (Felt et al, 2016). The
structural set up of a research organisation shall
bundle and provide institutional, interpersonal, and
environmental supports [to] enhance the ease and
rapidity of transdisciplinary collaboration (Stokols et
al, 2003). This can include a physical
"headquarter” (Trencher et al., 2013), or a broader
understood physical infrastructure, which can take
the form of a demarcated space for
transdisciplinary research outside of the research
organisation (Boone et al, 2020). This physical
space can facilitate the "co-location of scholars (p.
1728)" to spark serendipity or with external
stakeholders which may lead to easier access to
policymakers to facilitate the production of
knowledge (Boone et al, 2020). If co-location is
not possible then technological engagement is key
(Boone et al., 2020 ).

Research organisations can take different measures
on the structural level to facilitate transdisciplinary
work. It is recommended, that they seek to
overcome the widespread compartmentalization
and siloing, which can be an impediment to
transdisciplinary research and education (Boyd et
al., 2015). Measures include, but are not limited to
the following:

Firstly, and most fundamentally, the organisation
can be set up based on an overall structure
dedicated to transdisciplinary work. Exemplary
institutes founded on a transdisciplinary approach
to tackle complex societal challenges include KWR
Water Research Institute®, Stockholm Environment

5 https://www.kwrwater.nl/en (on KWR Water Research Institute)
7 https://www.sei.org/

8 https://newclimate.org (NewClimate Institute for Climate Policy
and Global Sustainability}
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Institute’, NewClimate Institute®, RIFS — Research
Institute for Sustainability®, and the Fondazione ENI
Enrico Matteil®. These institutes seek to integrate
knowledge from multiple disciplines and non-
academic stakeholders, combining research with
policy impact and practical solutions, in their overall
modus operandi. Ghent University mainstreamed
transdisciplinarity throughout the university as part
of their stepwise transition path from 2013-2020.
Specific objectives guided mainstreaming of
transdisciplinarity, including to focus on socio-
ecological challenges, use societal relevance as a
key criterion for research, consider multi-, inter-,
and transdisciplinary research as core practice, and
performing research sustainably. Part of this activity
were forming Transition UGent and Ghent City
Academy, as a university-based think tank, and
innovation and collaboration networks
(Lambrechts et al,, 2018, Ghent University 2022).

Secondly, one can think about establishing new
organisational units dedicated to transdisciplinarity,
on par with existing ones within a larger
organisation. This can provide strong visibility
within the institution's environment (Muhar et al,
2013) and can ensure access to resources and
power in decision making, as well as provide
resources and support for researchers from
different disciplines to collaborate on projects
(Fazey et al, 2020). According to Stokols et al.
(2004) research centres "housed in a common
facility” that are situated within a single
administrative unit and are supported by
university/institute leaders "evidenced the highest
levels of readiness for collaboration”. Establishing
separate units however also carries the risks of
separation and isolation from the overall
organisation, which could be addressed through
building a crosscutting horizontal structure which
would "interweave existing units” (Muhar et al,
2013: p.128).

Thirdly, respective  cross-cutting  structures
involving various units of the larger organisation are
possible. Such university-based collaboration
centres, research platforms and hubs allow the
organisation of common interdisciplinary events,
projects or even programmes around issues of
shared concern (Hugé et al.,, 2016). These can be
set up from a transdisciplinary mindset such as the

° https://www rifs-potsdam.de/en
10 https://www.feem.it/en (Fondazione ENI Enrico Mattei)



Maastricht University’'s CAPHRI - Care and Public
Health Research Institute!, which involves
researchers from different departments (Social
Medicine, Medical Microbiology, and Health Ethics)
to research viruses and borders as the specific topic
of mutual interest. Existing programmes on issues
such as sustainable development, climate change
or biodiversity conservation seem to invite
integrating co-production into their ways of
working (Lemos et al., 2021). These cross-cutting
structures, also including multi-actor consortia and
long-term networks, would allow for connecting
and aligning "across hierarchies and sectors within
academia” (Care et al,, 2021: p. 2). Further examples
include Karlsruhe Transformation Centre for
Sustainability and Cultural Change (KAT)!¥, Design
Impact Transition (DIT) Platform at Erasmus
University Rotterdam!® and Kassel Institute for
Sustainability!4.

Fourthly, establishing new roles and positions such
as sustainability chairs and research coordinators,
along with establishing inter- or transdisciplinary
hubs, provides essential infrastructure and support
to facilitate sustained collaboration on an everyday,
practical level. Hugé et al, (2016) recommend
setting up a sustainability science
chair/professorship, for example the chair for
transdisciplinary sustainability research at Leuphana
University Luneburg®. Fazey et al, (2020)
recommend appointing research coordinator(s) for
drafting and managing inter- and transdisciplinary
project work. Another type of roles includes
positions that focus on boundary spanning
between the research organisation and its
stakeholders on a continuous, longer-term basis.
Examples include community relations managers at
Arizona State University!®, and the Cooperative

Extension program at  Washington  State
University!’.
Fifthly, research  organisations can foster

transdisciplinary research by providing guidance
and frameworks to individual researchers and
projects. Universities like Utrecht University!® offer
field guides and resources that define

1 https://www.maastrichtuniversity.nl/research/school-caphri-
care-and-public-health-research-institute/our-research/health-
inequities-3

2 https://www.transformationszentrum.org/english/index.php

3 https://www.eur.nl/en/about-eur/strategy-2024/strategy-
practice/dit-platform; Wittmayer et al., 2021

% https://www.uni-
kassel.de/uni/en/nachhaltigkeit/nachhaltigkeitsforschung/kassel-
institute-for-sustainability/researching-sustainability
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Textbox 3: Ways forward for organisational
structure to enhance transdisciplinary work.

1

Establish Dedicated Structures for Transdisciplinary
Work: Consider setting up an organisation dedicated t
transdisciplinary ~ work  or establishing new
transdisciplinary units alongside existing ones (Felt et al
2016; Boyd et a)2015; Muharet al, 2013).

Promote CrossCutting Structures and Platforms:
Implementcrosscutting structures like interdisciplinary
research platforms or hubs, issuesed intra university
collaboration centres, and loigrm networks to facilitate
collaboration across hierarchies and sectors within th
organisation (Hugé et aR016; Lemo=t al.,2021; Muhar

et al.,2013).

Appoint Specialised Roles and Provide Infrastructure
Support: Establish new roles such as sustainability chair:
and research coordinators, along with inteor
transdisciplinary hubs, to provide essential infrastructur
and support for sustained collaboration daily (Hagal.,
2016; Fazegt al.,2020).

Provide Guidance and Frameworks for
Transdisciplinary Research Offer guidance and
frameworks to individual researchers and projects
defining transdisciplinary research, explaining its
rationale, and providing guidance on conducting sucl
research (e.g. Utrecht University).

Implement Flexible Evaluation and Monitoring
Frameworks: Establish flexible evaluation and
monitoring frameworks for transdisciplinary projects from
their inception, to assess effectiveness, facilitate learning
and adapt to evolving circumstances and priorities (Boon
et al.,2020).

Develop Context-Specific Structures: Due to variations
in institutional missions
approach to organisational sgi for transdisciplinarity is
inadequate. Each organisation needs to develop
structural organisation that fits its specific context
(Budwig and Alexander, 2020).

transdisciplinary research, explain its rationale, and
provide guidance on conducting such research.
These resources help researchers understand the
paradigm shift towards transdisciplinary knowledge
production and navigate the challenges and trade-

5 https://www.leuphana.de/en/institutes/setri/transdisciplinary-
sustainability-research.html

16 https://governmentaffairs.asu.edu/community-relations

Y https://extension.wsu.edu/about-extension/

8 https://www.uu.nl/en/research/transdisciplinary-field-
guide/get-started/why-transdisciplinary-research



offs involved (see also section 2.5 on training
below).

Lastly, it is crucial to accommodate flexible and
dynamic evaluation and monitoring measures into
the structure of the organisation. This can support
research for sustainability in general (Fazey et al,
2020), and an effective long-term management of
transdisciplinary projects in particular. Boone et al,,
(2020) recommend that such frameworks be
established from the project's inception. This
approach ensures that projects can adapt to
evolving circumstances and priorities, ultimately
enhancing their impact and sustainability.

The interplay of organisational structures and
institutional culture is paramount. Organisational
structures provide a framework within which
values, norms, and practices are established and
perpetuated throughout research organisations.
The institutionalisation of transdisciplinarity in
organisational structures, as posited by Care et al,,
(2021), is poised to fundamentally change
academia by dispelling the notion of the solitary
scholar as the primary creator of knowledge.
Instead, collaborative efforts, driven by research
questions formulated collectively with a diverse
array of societal actors, will take precedence and
that fosters a culture characterised by a steadfast
commitment to supporting scientific rigour
alongside societal impact and engagement. It
should foster a culture of care towards self and
others within academic institutions (Care et al,
2021). Emphasising the quality of contribution over
sheer quantity of output would underscore this
mentality.

2.3 Inter-organisational collaboration

Inter-organisational collaboration refers to the
arrangements and  relationships  established
between different organisations to leverage
resources, competencies, and expertise for shared
activities towards shared goals. Inter-organisational
collaboration plays a crucial role in influencing the
effectiveness and institutionalization of
transdisciplinary research in research organisations.
Such collaboration creates a favourable context
enhancing trust, new integrative thinking and
facilitating knowledge integration, translation and

¥ https://cces.ethz.ch/about.html

20 https://uni-freiburg.de/university/topics-in-
focus/sustainability/sustainability-innovation-campus/
2 https://convergence.nl/
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outputs (Archibald et al, 2023). Furthermore, it
provides an enabling environment for distributed
and flexible leadership, helps to overcome
disciplinary silos through unifying visions, align
efforts around sustainability principles, and take on
brokering roles connecting disparate groups across
organisations. The literature exemplifies
collaborations, ranging from formal research
centres to networks and platforms. These provide
structured environments for diverse expertise,
resources, and competencies to converge,
fostering cognitive leadership and boundary-
spanning roles that are crucial for collaboration and
knowledge integration across organisations.

Structures of inter-organisational collaboration can
have different degrees of institutionalization.
Institutionalised research centres like the Swiss
Competence Centre Environment and
Sustainability (CCES)!®, act as inter-organisational
structures that provide an academic environment,
often including resources and funding, to facilitate
inter- and transdisciplinary research collaborations
across multiple organisations. Another example is
the Sustainability Innovation Campus (ICN)20
created by Freiburg University, in collaboration with
Karlsruhe Institute of Technology. ICN is a
dedicated  structure aimed at addressing
sustainability challenges through transdisciplinary
research and education, by catalysing and hosting
cross-sectoral and cross-institutional projects. The
collaboration of Erasmus University, Technical
University Delft and Erasmus Medical Centre on
pressing societal issues including digitalisation,
resilience or disaster takes place in the
Convergence?. This collaboration aims to provide
ecosystems for research and teaching that address
regional challenges and their connection to global
developments.

Slightly less formalised are networks and platforms.
Here, research organisations can jointly promote
and engage in collaboration and knowledge
exchange between disciplines as well as between
science and society. Examples include td-net —
network for transdisciplinary research??, the Global
Alliance for inter- and transdisciplinarity?® or the
GPTF - German society for participative and
transdisciplinary research?*. Furthermore, centres,
networks and platforms often offer services for

22 https://transdisciplinarity.ch/en
2 https://itd-alliance.org/
24 https://www.gtpf.science/



capacity building, methods, tools, and resources to
enable transdisciplinary work.

Transdisciplinary research addressing complex
transdisciplinary problems requires leveraging
diversity in expertise, resources and competencies
which inter-organisational arrangements allow for
(Archibald et al, 2023). When studying the
reorganisation of research communities driven by
calls for inter- and transdisciplinary work, Arpin et
al, (2023) found that inter-organisational
collaborations facilitate such reorganisation. It
allowed to bring together the diverse resources and
competencies required for transdisciplinary
research goals that transcend what a single
organisation can accomplish alone (Arpin et al,
2023). New integrative thinking and cross-
institutional collaboration was catalysed by a
focused organisational structure (Kassab 2018).
Therein, trusted intermediaries and personnel
continuity are paramount for the long-term
success of transdisciplinary research development
(Otero et al., 2020).

Leadership is central to inter-organisational
collaborations enabling transdisciplinary research.
Distributed leadership models within inter-
organisational teams can empower researchers at
different  career stages to autonomously
capitalizing on unforeseen transdisciplinary
opportunities (Archibald et al., 2023).
Complementarily, multiple leaders with diverse
skills can act as brokers to connect disparate
groups in large, geographically dispersed inter-
organisational transdisciplinary projects Gray
(2008). Additionally, cognitive leadership is needed
to provide a unifying vision that motivates
researchers to transcend disciplinary boundaries
and assumptions towards inter-organisational,
transdisciplinary collaborations (ibid.).

Moreover, inter-organisational collaboration plays
a crucial role in establishing rules and governance
mechanisms that are conducive to effective
transdisciplinary collaboration (Gulati et al.,, 2012;
Provan & Kenis, 2008; Williams, 2002). By defining
the rules and processes that govern interactions
between organisations, these collaborations create
an environment of trust, cooperation, and shared
goals, essential for the successful execution of
transdisciplinary research projects. This includes
mechanisms to enhance transparency and
accountability. The promotion of boundary-
spanning roles within these structures facilitates
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Textbox 4:
organisational

inter-
enhance

Ways forward for
collaboration to

transdisciplinary work.

T

Establish appropriate inter-organisational structures of
various levels of formalization to host, facilitate and
resource inteorganisational collaboration in form of
research centres as well as platforms and network
Thereby it is crucial to leverage diversity in expertise
resources and compeatges beyond what individual
organisations are capable of (Archibatdl.,2023 Arpin

et al.,2023).

Provide dedicated leadership to facilitate collaboration
across different organisations, including distributec
leadership empowering researcher autonomy, multipl
complementary leaders as well as cognitive leadersh
providing orienting vision and mission for cress
organisational collaboration (Archibald et, 2023 Gray,
2008).

Establish rules, processes and governance mechanisms,
to provide transparency and orientation as well as to enat
trust building in knowledge eproduction across
boundaries (Gulatet al.,2012; Provan and Keni2008,
Williams, 2002).

Facilitate interaction and knowledge sharing across
organisational boundaries: Collaborative efforts
promoting communication and shared meanings betwe¢
organisations foster an interganisational culture (Otero
et al, 2020).

Promote boundary-spanning roles and trusted
intermediaries: Inter-organisational collaboration can
include dedicated boundaspanning roles like knowledge
brokers, translators, or facilitators. These roles help bridc
gaps, create shared understanding, and facilita
knowledge ceproduction across disciplinary @n
organisational boundaries, which is essential for effectiv
collaboration.

Align divergent structures and cultures: Integrating
divergent organisational cultures fosters a shared cultur
further supporting collaboration (Reynol@919).

knowledge co-production across disciplinary and
organisational boundaries, bridging gaps, and
fostering shared understanding (Levina & Vaast,
2005; Williams, 2002).

Inter-organisational collaboration is foundational
to foster an institutional culture necessary to
enable transdisciplinary  research initiatives.
Through the facilitation of interaction and
knowledge sharing across organisational
boundaries, these collaborations engender an
inter-organisational culture characterised by



communication, shared meanings, and the
integration of diverse cultural perspectives, beliefs,
and values from multiple organisations (Levina &
Vaast, 2005). This inter-organisational culture is
essential for transcending disciplinary silos and
fostering the collaboration and knowledge
integration vital to transdisciplinary research
endeavours. Through their emphasis on trust-
building, open communication, and a no-blame
culture, inter-organisational collaboration can
furthermore reduce conflicts and promote a
cooperative mindset among stakeholders (Gulati et
al, 2012). Finally, by aligning divergent
organisational cultures, structures, and processes,
these collaborations  contribute to the
development of a shared inter-organisational
culture that transcends individual organisational
boundaries, further facilitating transdisciplinary
collaboration (Levina & Vaast, 2005).

2.4 Leadership

Leadership refers to the role of leaders in shaping
the structures, processes, and culture within an
organisation to achieve its goals effectively.
Promoting transdisciplinary research at research
organisations requires strategic support, visionary
thinking, and practical resource management to
foster a collaborative and innovative academic
environment. When discussing strong
organisational leadership for transdisciplinary
research, key concerns arising from the literature
include necessary leadership support at different
levels, necessary leadership qualities, the
establishment of effective monitoring and
evaluation frameworks, and strategic decisions
influencing institutional culture.

Strong organisational leadership plays a key role in
institutionalising transdisciplinary research. Houser
et al. (2021) emphasise the importance of such
leadership, which can come from various levels,
including disciplinary societies, national
organisations, and individual research organisations
like universities (Budwig & Alexander, 2020). While
Hugé et al. (2016) suggest that universities can
adopt a bottom-up approach to foster
transdisciplinary research, the support from
university governing bodies like ministries remains
essential. Initially, leaders can show their support
informally, but in the long term, this support needs

2 https://open.oregonstate.education/handbookhig
hereducationleadership/chapter/connecting-the-university/
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to be visible in strategic documents (Muhar et al,,
2013). Recognising transdisciplinary research as a
strategic project can lead to broader institutional
support, framing it as a significant contribution to
the university’'s development strategy (Lang et al,,
2012; Tumer et al., 202425).

Effective leaders in transdisciplinary research
organisations must cultivate appropriate leadership
qualities and skills. Boone et al. (2020) highlight the
need for leaders to be persuasive and to build teams
with diverse abilities, acknowledging that no single
individual is likely to possess all the skills required
for transdisciplinary work. Visionary leadership is
essential for seeing beyond the status quo and
implementing innovative approaches. Care et al.
(2021, p. 703) call for organisations to "allow space
for future leaders to develop and enact radically
reimagined visions of how to lead as a collective
with care for people and the planet”. It is
recommended that leaders have the creativity and
ability to envision what is possible and necessary for
progress (Boone et al, 2020). Perseverance is
another critical trait for transdisciplinary leaders,
who must articulate a shared strategy and resist
regressing to traditional disciplinary approaches.

Collaborative leadership and partnerships are also
vital. Effective leaders develop clear processes for
partnerships, articulating potential trade-offs
between scientific ideas and participatory methods.
They support factors associated with knowledge
production and coordination among multi-
disciplinary teams (Lauto and Sengoku, 2015). This
includes promoting norms and habits of
collaboration that affect problem selection,
research approaches, and solutions (Pickett et al.,
2010). An example is sharing data in clear, well-
documented and easily accessible formats to
inform ongoing transdisciplinary research (Boone
etal, 2020). Effective communication with multiple
audiences, both within and outside the
organisation, is also necessary to build networks
and align disciplines to substantiate partnerships.

Appropriate monitoring and evaluation frameworks
are essential for managing transdisciplinary
research. Leaders need to redefine assessment
criteria, prioritizing stakeholder engagement and
societal impact alongside traditional academic
measures (Boone et al,, 2020; Gluckman and Kaiser
2023). To account for the high dynamics of



transdisciplinary work, these frameworks should be
flexible, dynamic, and established at the project's
inception to aid long-term management. Boone et
al.  (2020) additionally  suggest revisiting
expectations set frequently with stakeholders. It is
recommended that leaders inform team leaders
about the potential impacts of transdisciplinary
research on junior colleagues’ employability (Lauto
and Sengoku, 2015). Since early-career researchers
generally lack the protection and autonomy of
senior staff such as full professors, leaders are
expected to nurture the interests of those early
career researchers (Lauto and Sengoku, 2015).
Boone et al. (2020) stress that communicating the
values and roles of transdisciplinary research can
help erode scepticism.

Strategic choices by leaders supporting
transdisciplinarity can shape various aspects of
institutional culture. University leadership can
signal commitment in securing internal and
external support and allocating resources to
address key areas in developing, expanding or
enabling transdisciplinarity (Felt et al., 2013; Muhar
et al, 2013). This creates an overall supportive
environment for transdisciplinary work. Leaders can
engage in facilitating a cultural change towards
knowledge integration and cooperation through
advocating and practicing collaboration and
stakeholder engagement (Boone et al., 2020). This
entails  valuing diverse  perspectives and
incorporating stakeholder interests into research
endeavours that addresses real-world challenges
and offers practical solutions (Boone et al., 2020).
Reflexivity and ongoing learning are also vital
aspects of transdisciplinary research (Boone et al,,
2020). It is recommended that leaders promote a
culture  of self-reflection and continuous
improvement, encouraging researchers to critically
examine their roles, assumptions, and societal
impacts. Additionally, providing training programs
that equip researchers with the necessary skills for
stakeholder engagement, team collaboration, and
knowledge integration is crucial (SHAPE-ID
Consortium).

2.5 Training

Training refers to the practices and processes
through  which individuals (academics and
practitioners) can get acquainted with the
necessary skills, knowledges and capacities for
transdisciplinary work. Training includes
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Textbox 5: Ways forward for leadership to
enhance transdisciplinary work.
9 Establish Strong Institutional Leadership for

Transdisciplinary Research: Recognise
transdisciplinary research as a strategic project th
significantly contributes to the university's developmer
strategy, thereby garnering broader institutional supp
(Houser et al., 2021; Budwig & Alexander, 2020; Lang ¢
al., 2012; Tumer «l., 2024).

Promote Collaborative Leadership and Partnerships
Encourage collaborative leadership and partnerships
support knowledge production and coordination amol
multidisciplinary teams (Lauto & Sengoku, 2015; Care
al., 2021).

Cultivate Essential Leadership Qualities and Skills
Effective leaders develop appropriate qualities and skil
such as creativity and visionary thinking, to implemer
innovative approaches in transdisciplinary resear
(Boone et al., 2020; Care et al., 2021).

Redefine Assessment Criteria and Implement Flexible
Frameworks: Redefine assessment criteriapooritise
stakeholder engagement and societal impact. Estab
flexible and dynamic evaluation frameworks from
project's inception, allowing for continuous adaptation
exchange with stakeholders (Boon et al., 2020; Kaiser
Gluckman, 2023).

Shape Institutional Culture through Strategic
Resource Allocation Leaders strategically allocate
resources to key areas in developing, expanding,
enabling transdisciplinary research, fostering join
ownership and funding of research initiatives, an
ensuring active engagement from diverse stakehold
(Felt et al., 2@3; Muhar et al., 2013; Polk, 2015).

Support Development of Interdisciplinary Research
Networks: Facilitate the development of interdisciplinary,
research networks and provide mentoring opportunities
early career researchers. Supervisors and mentors
promote integrated writing, interdisciplinary networking
and help researchers find intellectual communities (Ly4
& Meagher, 2012).

Facilitate Platforms for Mentoring and Professional
Development Offer platforms for researchers to shar
experiences, plan career development, and receive trair
for competence and skill development, thus supporting t
professional growth of early career researchers (Lyall
Meagher, 2012).

developing and implementing respective
educational programs. Effective training for staff,
both current researchers and leaders, is crucial in
fostering transdisciplinary research (Houser et al,
2021, Wilson et al, 2021). Fostering capacity
through collaborative networks, anticipating



challenges and tensions, and implementing
structural changes in curricula are essential steps
for enhancing the impact and sustainability of
transdisciplinary efforts.

The lack of training and skills development for
researchers, particularly in relation to capacities
need for transdisciplinary work, is mentioned by
many academics (Wittmayer and Schapke, 2014;
Yeung et al,, 2021; O'Donovan et al., 2022). Often,
they recommend supporting skill development
both within and between research groups and
institutes. Specific capacity-building initiatives that
focus on training researchers in  new
methodologies and fostering an environment that
supports collaborative research efforts are
highlighted (Campbell et al., 2015). These initiatives
can include formal education programs,
mentorship, and opportunities for hands-on
research experiences. In more detail, Mokiy (2019)
suggests developing skills including collaborative
tools and techniques, case studies, networking
opportunities, integration of societal perspectives,
and reflective practices to enhance researchers’
competencies and promote impactful research.
Along this line, Hugé et al. (2016) proposes that
universities create forums of frontrunners that
practice developing system analysis and future
visions, alongside setting up transition paths with
experiments.

It is important to recognise that specific skills are
needed for inter- and transdisciplinary research and
education (Boyd et al, 2015). Those go beyond
what is broadly taught in research methods
trainings. Additionally, it is relevant to recognise a
certain lack of coherent practices and
methodologies in transdisciplinary research, which
may lead to tensions or contradictions in
collaborative research practice (Swan et al,, 2010;
Felt et al, 2016). Anticipating potential tensions
from the “heterogeneous assemblages” of
ideologies, institutional beliefs, practices, and
people is crucial as these elements often contend
with each other, creating challenges as well as
opportunities for dissolving barriers (Felt et al,
2016). To create an even playing field Muhar et al.
(2013) recommend shared introductory courses.

Reflexivity is a related key competence supporting
transdisciplinary work. However, in daily research
practice, there's a risk that reflexivity becomes an
afterthought, merely addressed through structural
fixes like ethics committees, which manage it via
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Textbox 6: Ways forward for training to
enhance transdisciplinary work.

9 Develop training programs and capacity building

initiatives to equip researchers and practitioners with thg
necessary skills, knowledge, and capacities fo
transdisciplinary work (Houser et al., 2021; Wilson et al.
2021). Targeted capacityilding initiatives can include
formal education programs, mentorship, apgortunities
for handson research experience (Campbell et al., 2015)

Create collaborative training networksand partnerships
among researchers, institutions, and stakeholders to sh
resources, knowledge, and expertise.-sGpervision
between organisations can provide additional perspectiv
and enhance research capacity (Muhar et al., 2013; Stok
et al.,, 20@). Establish centres of excellence to bundle
resources and facilitate learning.

Acknowledge the specific skills needed for
transdisciplinary work beyond regular methods courses.
Skill development should include collaborative tools, cas
studies, system analysis and visioning, networkin
opportunities, integration of societal perspectives, an
experimental and reflective practices (Mokiy, 2019).
Foskr an environment that supports collaborative resear
efforts.

Anticipate potential tensionsand dissolve barriersto
contribute to the success of transdisciplinary endeavou
(Swanet al.,2010; Feltet al.,2016).

Use workshops for knowledge sharing as valuable
means to foster transdisciplinary research and form
knowledge sharing among different organisations o
organisational units. Provide platforms for skill
development and sharing best practices, including amor
multiple universities (Mokiy, 209).

Provide funding for structural support of capacity
building and recognise¢hat funders play a core role in
enabling or hindering the development of capacity
building and skill development initiatives at research
organisations and provide the necessary resources (Lutl
2017).

forms (Wittmayer et al.,, 2024). Felt et al. (2016)
highlight this issue, noting that while structural fixes
are a common approach, they may be insufficient.
Instead, they propose considering spaces of
negotiation as a more effective alternative to
practice reflexivity. They emphasise the importance
of embedding reflexivity deeply into the research
process.

The lack of capacities for transdisciplinary research
has  consequences, and strongly limits



organisations to expand their transdisciplinary
engagement (Muhar et al, 2013; Campbell et al,
2015). Scholars emphasise the importance of
creating collaborative networks and partnerships
among researchers, institutions, and stakeholders
to share resources, knowledge, and expertise
(Stokols et al, 2008). One example is the
Integration and Implementation Insights blog and
repository that focuses on exchanging knowledge
around researching complex societal issues26.
These networks can help overcome capacity
limitations by pooling together diverse resources
and expertise (Stokols et al,, 2008). Muhar et al.
(2013) suggests that institutions with experience in
transdisciplinarity establish co-supervision with
institutions starting off with more limited capacities.
Relatedly, Mokiy (2019) recommends to scale skill
development workshops from within individual
institutions to a broader level, sharing knowledge
and best practices among multiple universities that
are centres of excellence in transdisciplinarity.

To achieve the structural changes necessary for
effective transdisciplinary research, Muhar et al
(2013) highlight four key areas within curricula and
research practices. These involve acknowledging
diverse disciplinary contributions, harmonizing
methodologies, developing shared concepts to
bridge disciplinary boundaries, and aligning
research with societal contexts. Integrating these
elements into curricula and research practices is
essential for fostering the necessary research
capabilities, attitudes, practices, and mindsets. As a
word of caution, Luthe (2017: p. 18) notes, that
capacity development relevant for
transdisciplinarity “conflicts with the current
science funding system, which is based on
individual theoretical experience proven by peer-
reviewed publications, neglecting other important
skills". Accordingly, further structural changes are
required building on the core role of funding bodies
to support training that enables transdisciplinary
research (Sellberg et al., 2021). Funders are called
upon to provide resources to build the necessary
skills for conducting high-quality transdisciplinary
research. This includes funding for training
programs, workshops, and other capacity-building
activities that can help researchers develop the
skills and knowledge needed to engage in
transdisciplinary research effectively.

26 https://tdlab.usys.ethz.ch/teaching/tdcs html
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Training can bolster an institutional culture
supportive of transdisciplinary research by creating
an environment where the skills required for
transdisciplinary research are fostered and invested
in at all levels of the organisation. Training
programmes thus can be an effective avenue to
change the current culture of the organisation if
they are valued by and meeting demands of
researchers and stakeholders. Here, leadership can
play a supportive role. If a university leader identifies
skills for transdisciplinary research as relevant for
their colleagues, those colleagues are more likely
to feel supported, emotionally and financially, in
investing in their personal training to develop as
transdisciplinary researchers.

2.6 Teaching and Curriculum

Enabling and expanding transdisciplinary work
benefits from a strategic focus on developing
related competencies and key topical areas in
higher education at universities. Teaching and
curriculum refer to developing and supporting
knowledge and skills of students for future
transdisciplinary research. It further includes
engaging students into ongoing transdisciplinary
research processes. More broadly it concerns
fostering an institutional culture that prioritises
comprehensive  education and competency
development, based on targeted professional
development for educators.

Lozano (2006) discusses the importance of
opening and reframing the curriculum to
incorporate sustainability and transdisciplinary

approaches. He emphasises that traditional
curricula often focus on single disciplines, which
can limit students’ ability to address complex, real-
world problems that require knowledge integration
across various fields. Positive examples like ETH
Zurich are implementing such approaches by
offering  specific programs including the
Environmental Science Bachelor's and Master's
with a minor in Transdisciplinarity for Sustainable
Development?®. By reframing the curriculum,
organisations can foster a more comprehensive
and integrated approach to  education,
encouraging students to think critically and work
collaboratively on sustainability issues. This process
involves revising existing courses, introducing new
cross- or non-disciplinary programs, and creating
opportunities for experiential learning that engage



students with real-world challenges and diverse
perspectives. A comprehensive integration of
transdisciplinary methodologies is seen as
necessary to aligning teaching and curriculum with
transdisciplinary aims.

A focus on developing competencies relevant for
transdisciplinarity amongst students through an
integrated curriculum approach was discussed in
detail by Shephard et al. (2019) and Di Giulio and
Defila (2017). This includes competencies aligned
with the principles of transdisciplinary research,
such as critical thinking, systems thinking,
normative thinking and collaborative skills, enabling
students to address complex societal challenges
and to engage with various stakeholders to co-
create solutions (Shephard et al., 2019). Examples
such as the Challenge Lab?” at Chalmers University
of Technology, the transdisciplinarity lab at ETH
Zurich?®, and the environmental and sustainability
sciences careers at Leuphana University?® enact
collaborative learning environments through
transdisciplinary projects where students and the
wider community work towards addressing societal
challenges. At the Erasmus University Rotterdam,
the recently accredited Master programme Societal
Transitions focuses on the core capacities of
thinking, acting, relating and reflecting3®. Another
example is Tomorrow University of Applied
Sciences®!, that integrates real-world applications
and collaboration with industry experts into various
challenge-based learning programs to prepare
students for transdisciplinary research and
engagement. These approaches help prepare
students to tackle real-world problems in a holistic
and collaborative manner, while reinforcing the
need for educational organisations to foster an
environment  supportive  of  transdisciplinary
methodologies.

Di Giulio and Defila's (2017) research supports and
expands on the idea that embedding sustainability
competencies within higher education curricula is
essential for fostering inter- and transdisciplinary
research. Additionally, they emphasise the
importance of professional development for
educators, ensuring they are equipped not only to

teach these competencies but also to model
interdisciplinary collaboration in their own research

7 https://challengelab.chalmers.se/

28 https://usys.ethz.ch/en/research/TdLab.html

2 https://www leuphana.de/en/college/bachelor/bsc-global-
environmental-and-sustainability-studies/curriculum.html
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Textbox 7: Ways forward for teaching and
curriculum to enhance transdisciplinary work.
9 Foster transdisciplinary learning and research through

curriculum design through deliberate incorporation of
sustainability and transdisciplinary approaches, ensurin
alignment with transdisciplinary research principles
(Shephard et al., 2019; ETH Zurich, 2024; Tomorrow
University of Applied Sciences, 2024; Lozano, 2006).

Develop transdisciplinary competences in students

including critical, relational, futures, normative and
systems thinking skills to address complex societg
challenges in careation with stakeholders (Shephard et
al, 2019 Di Giulio and Defila 2017, e.g. Chalmers

University of Technology, 2024; ETH Zurich, Leuphana|
University Faculty of Sustainability).

Provide educators with professional development
opportunities to support interdisciplinary teaching anc
collaboration (Di Giulio and Defila, 2017).

Integrate and prioritise transdisciplinary thinking in
student educatioheither through specific courses or along
the entire teaching and learning approach. (e.g. Chalme
University of Technology, 2024; ETH Zurich, Leuphana
University Faculty of Sustainability).

Integrate key areas into training via structural changes
within curricula and research practices to recognize an
incorporate the value of diverse disciplinary contributions
balance methodologies, generate new concepts for shalr
understanding, and engage with societal contexts
Integraing these elements into training is essential fo
fostering the necessary research capabilities, attitude
practices, and mindsets (Muhar et al., 2013).

practices (Di Giulio and Defila, 2017). It is
recommended that universities provide educators
with support to develop their own skills to facilitate
transdisciplinary learning and research (Shephard et
al.,, 2019).

The approach to teaching and curriculum does
influence institutional culture, particularly in how
it integrates and prioritises transdisciplinary
research. Some organisations integrate
transdisciplinary research across their entire
teaching and learning approach, while others
confine it to specific courses or centres. When
embraced throughout the organisation,
transdisciplinarity becomes a foundational focus,
building on yet going beyond traditional disciplinary
knowledge approaches.

3 https://www.tomorrow.university/



2.7 Funding

Funding is a key dimension to enable or hinder
transdisciplinary work and refers to the practices,
processes and  conditions  of  financing
transdisciplinarity. Funding can enable researchers
to collaborate across disciplines, sustain long-term
efforts, build capacity, and mobilise knowledge for
societal benefit. When we think of funding,
important issues emerging from the literature are
guestions around what is being funded, who
provides the funding, how long is funding provided
and what is the nature of the funding.

Sellberg et al. (2021) see a number of core functions
to which funding bodies can contribute to enable
transdisciplinary work and further its
institutionalization. This includes support for
building the necessary competencies amongst
researchers and educators (see also section 2.5 on
Training). Additionally, funding can enable longer-
term projects and give the necessary space, time
and support to iterative and collaborative processes
of knowledge co-production. For example,
Gluckman and Kaiser (2023) acknowledge that
“consultation takes time and cannot be tokenistic.
When projects involve many partners, the costs of
running them can easily reach very large sums

2023 I
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enhance transdisciplinary work.
I Create awareness among funding bodieabout what

transdisciplinary research requires in terms of time
resources, methodologies and evaluaf@iuckmanand
Kaiser2023)

Ensure funding schemesre flexible to accommodate
for flexible and iterative research protocols in response
initial findings, for different and changing needs
throughout the research process (Otero et 2023
Campbell et al., 2015).

Ensure continuity and longevity of funding since
transdisciplinary research has longer timeframes and al
might continue along different cycles (Muhar et 2013
Campbell et a).2015)

Prioritise  societal impact and participatory
engagementin transdisciplinary research projects to
demonstrate clear pathways to societal impact and lon
term sustainability (Sellberg et al., 2021).

Support the development of structures and
mechanisms that can sustain the outcomes and
collaborations generated through transdisciplinary
researchnitiatives (OECD Report, 2020).

Create tailored funding mechanismghat institutions can
utilize for different funding requirements, including seeq
funds, financial backing for event organisation, anc
governance structures (Otero et al., 2020).




