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1. Making a stronger case for transdisciplinarity

There is a widely shared understanding that transdisciplinarity is essential to solving
real-world problems, breaking through traditional ways of decision-making. Trans-
disciplinarity integrates multiple disciplines with non-academic knowledge along the
decision-making process to fit real-world problems and put forward more effective
solutions for those affected by them. While scholars have claimed the benefits of
transdisciplinary for decades [1], there is still limited implementation across disci-
plines or societal problems, let alone resources to build appropriate transdisciplinary
environments. When transdisciplinarity is emphasised, different forms of knowledge,
experiences and expertise are put into conversation on equal footing in an iterative
manner to frame and solve a common complex challenge and mutually learn from
the process [2,3]. Transdisciplinarity is argued to generate commitment and mutual
responsibility, integrate diverse knowledge and values, and generate knowledge
that is socially and scientifically robust, all in a process that requires continuous
reflexivity [4]. Central to transdisciplinary work is the co-creation of knowledge, often
called “co-production”, where researchers and stakeholders collaborate from the
outset to identify problems, design research, and develop actionable solutions [5].
Co-producing knowledge may have different purposes and be done differently [6].
But, unquestionably, implementing new ways of generating knowledge, working with
others and establishing relationships requires time and commitment from everyone
involved. It also entails an act of humility in which the different participants in the
process accept and embrace the benefits of interacting with one another to generate
more diverse, alternative, context-sensitive, effective, just and sustainable solutions
to problems that are collectively recognised. For this reason, transdisciplinarity has
been claimed to be particularly effective for grand societal challenges that are highly
complex and that require alternative solutions, such as climate change. The empha-
sis is placed in the integration of scientific and other forms of knowledge for meaning-
ful and practical outcomes [1,7]. While transdisciplinarity is in vogue, in this opinion
piece, we argue that it is not that clear what evidence is critical to make a stronger
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case for more commitment, more spaces, and more adequate funding for transdisci-
plinary projects, especially when it comes to climate change adaptation. The follow-

ing section seeks to establish an agenda for evidence generation on the impacts of

transdisciplinary on adaptation outcomes.

2. Why transdisciplinarity in climate change adaptation? An agenda for
evidence generation

Here, we put forward four reasons for which, based on contemporary climate
change adaptation thinking, we see transdisciplinarity being especially stimulating
to move towards a more transformative and localised adaptation. These elements,
explained in more detail below, are: how transdisciplinarity addresses the politics of
adaptation, how it integrates and uses multiple forms of knowledge and values, how
it enables agreed-upon goals and outcomes and how it addresses reflexivity and
relationality. However, these aspects require special attention in terms of evidence
generation to build a strong transdisciplinary adaptation knowledgebase that helps
decision-makers, funders and scientists worldwide to make a stronger case for
transdisciplinarity in their daily decision-making processes and projects. For each of
these elements, we have identified signs of change in processes and results (see
Fig 1) for which we recommend more evidence needs to be gathered for stronger
and better-supported adaptation work in the future.

Transdisciplinarity addresses the politics of adaptation, breaking through
the dominance of power, the elite, and technocracy through processes of
negotiation

Adaptation is inherently a socio-political process, shaped by contestation, power
asymmetries, and governance complexities within polarised and uncertain contexts
[8]. While often framed through technocratic and top-down approaches — which fre-
quently sideline local realities — adaptation also involves negotiation, social dynam-
ics, and affective dimensions [9]. Therefore, it should be viewed as more than the
adjustment to climate pressures, but as a relational process deeply embedded within
socio-political structures. Transdisciplinary approaches help address these dynamics
by reformulating how knowledge is produced and whose epistemologies are valued.
Such shifts enhance legitimacy and foster more equitable and effective adaptation
outcomes.

Transdisciplinarity combines multiple forms of knowledge and values from
early stages, expanding the solution space

When tackling the multiplicity of forms of knowledge and values, transdisciplinary
processes that are effective for adaptation must reflect the epistemological plural-
isms that stem beyond multiple disciplines. Transdisciplinary approaches to climate
change adaptation must enable the integration of multiple forms of knowledge

and pluralism of values from the early stages of decision-making, including the
problem-framing phase, so that emerging adaptation actions account for the uneven,
heterogeneous distribution of climate change impacts and a diverse range of
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w Examples of evidence

Politics of adaptation Diversity The vulnerable at the core
Transdisciplinarity addresses Different affected parties, The needs of the most Adaptation-relevant actions
the politics of adaptation with diverse power levels vulnerable are at the core of address structural societal
breaking through the and experiences, are put at adaptation processes. vulnerabilities, with special
dominance of power, the elite, the decision-making table. . emphasis on intersectional aspects.
+* and technocracy through

processes of negotiation.
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Existence of decision-making
relevant spaces for interaction and
dialogue among all affected parties.
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Knowledge and values Early stages More effective solutions
Transdisciplinarity combines Diverse values and forms of Alternative, more effective-
multiple forms of knowledge knowledge, experience and for-everyone solutions beyond
and values, expanding the expertise are considered from adaptation to climate change
solution space. early stages, from identification emerge from the process.
of the problem to stewardship Alternative, just, multipurpose
of the solutions. [ S — actions emerge from the process.
Transdisciplinarity [ What is to be adapted and why

(problem) is discussed from

L 2
different angles and disciplines at
@ | 8 the early stages of the process.

A 4

23 Agreed upon goals Shifted perspectives Ownership
Transdisciplinarity delivers Proposed actions emerge Affected adaptation actors have
agreed-upon goals and from shifted and reconciled ownership, stewardship and Adaptation actions are followed
outcomes that are just, perspectives or framings of capacity to implement and up, implemented and evaluated by
sustainable and the problem. evaluate. the relevant actors considering
transformational. [ T - the relevant knowledge.
[ Conflicts (different understandings,

L 4 opinions, priorities) during the

process are identified, and agreed
solutions are proposed.

(D,
p 3 @ -

Reflexivity Reexamination New ways )
Previously unknown affected
Transdisciplinarity boosts A reconsideration of existing New ways of knowing adaptation, communities, relationships,
reflexivity and the knowledge and knowledge being and doing are recognised phenomena and ways to adapt
relational nature of holders is central during the and emerge out of the process. beyond adaptation are recognised,
adaptation. process. @ .| addressed, and/or implemented.
® The process does not depart from

given knowledge but co-builds a
context-specific understanding of
what good or bad or acceptable
adaptation looks like, by listening and
sharing the experiences of others.

Fig 1. Signs of change and an agenda for evidence generation in transdisciplinary adaptation processes.

https://doi.org/10.1371/journal.pclim.0000612.g001
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potential solutions that are effective across diverse living systems [10]. Crucially, by expanding the problem space through
a recognition of other ways of knowing and valuing, new, more effective opportunities for adaptation emerge [11].

Transdisciplinarity delivers agreed-upon goals and outcomes that are just, sustainable and transformational

In transdisciplinary processes, actors bring different professional and personal positionalities, including beliefs, worl-
dviews, values, emotions, etc., that shape potentially conflicting framings and visions of the problem. Knowledge co-
production precisely emphasises finding shared meanings through the reconciliation of different perspectives. The
creation of spaces of care and inclusion, in which room is made for marginalised voices, reflexivity, appreciation of others’
contributions, critical and constructive dialogue, and empathic and inclusive negotiation is key in a transformational pro-
cess [6,12,13]. The ambition is that agreed-upon solutions will be more likely accepted as legitimate, and owned, by the
different actors, and as a result more likely to be sustainable.

Transdisciplinarity boosts reflexivity and the relational nature of adaptation

Adaptation is increasingly framed as a learning process. To enable learning, adaptation must confront power, embrace
knowledge pluralism, foster bottom-up coalitions, and make space for trade-offs, surprises, and change [14]. Strong
relationships among key actors facilitate these requirements, aligning with calls for a “relational turn” in adaptation. This
perspective emphasises that adaptation is not just about responding to climate hazards but also about building and
strengthening relationships both among key adaptation actors (especially beneficiaries) and with nature [15]. Learning

for transformative adaptation depends on relationships that enable learning—fostering trust, sharing experiences, and
re-examining beliefs and practices that shape understandings of climate impacts and the options that emerge for transfor-
mative action.

3. Ways forward

A growing body of literature highlights the benefits of transdisciplinarity in adapting to climate change. In this opinion
piece, we outline why transdisciplinarity is essential for fostering more effective, just, sustainable, and transformative
adaptation. We have identified key signs of change and presented examples that can guide future efforts to generate
systematic evidence on this topic. Our hope is that this contribution, along with the next steps taken by the adaptation
community, will serve as a pivotal moment for funders and stakeholders, encouraging them to recognize and support the
cognitive and time-intensive processes involved in our transdisciplinary efforts.

Author contributions

Conceptualization: Marta Olazabal.

Funding acquisition: Marta Olazabal.

Investigation: Marta Olazabal.

Methodology: Marta Olazabal.

Project administration: Marta Olazabal.

Supervision: Marta Olazabal.

Visualization: Marta Olazabal, Maria Lorofio-Leturiondo.

Writing — original draft: Marta Olazabal, Cecilia Alda-Vidal, Olga L. Hernandez-Manrique, Sean Goodwin, Ana Terra
Amorim-Maia, Pablo Herreros-Cantis.

Writing — review & editing: Marta Olazabal, Cecilia Alda-Vidal, Olga L. Hernandez-Manrique, Sean Goodwin, Ana Terra
Amorim-Maia, Maria Lorofio-Leturiondo, Pablo Herreros-Cantis.

PLOS Climate | https://doi.org/10.137 1/journal.pcim.0000612  April 23, 2025 4/5




PLO?%. Climate

References
1. Max-Neef MA. Foundations of transdisciplinarity. Ecol. Econ. 2005;53(1):5-16. https://doi.org/10.1016/j.ecolecon.2005.01.014
2. Hemstrém K, Simon D, Palmer H, Perry B, Polk M. Transdisciplinary Knowledge Co-production for Sustainable Cities: A guide for sustainable
cities. S.I. Practical Action Publishing; 2021.
3. Simon D, Palmer H, Riise J, Smit W, Valencia S. The challenges of transdisciplinary knowledge production: from unilocal to comparative research.
Environ. Urban. 2018;30(2):481-500. https://doi.org/10.1177/0956247818787177
4. Polk M. Transdisciplinary co-production: Designing and testing a transdisciplinary research framework for societal problem solving. Futures.
2015;65:110-22. https://doi.org/10.1016/j.futures.2014.11.001
5. Pohl C, Truffer B, Hirsch-Hadorn G. Addressing Wicked Problems through Transdisciplinary Research. In: Frodeman R, editor. The Oxford Hand-
book of Interdisciplinarity. Oxford University Press; 2017. doi:10.1093/oxfordhb/9780198733522.013.26
6. Chambers JM, Wyborn C, Ryan ME, Reid RS, Riechers M, Serban A, et al. Six modes of co-production for sustainability. Nat Sustain.
2021;4(11):983-96. https://doi.org/10.1038/s41893-021-00755-x
Pelling M, O’Brien K, Matyas D. Adaptation and transformation. Climatic Change. 2014;133(1):113-27. https://doi.org/10.1007/s10584-014-1303-0
8. Eriksen SH, Nightingale AJ, Eakin H. Reframing adaptation: The political nature of climate change adaptation. Glob. Environ. Change.
2015;35:523-33. https://doi.org/10.1016/j.gloenvcha.2015.09.014
9. Harris LM, Chu EK, Ziervogel G. Negotiated resilience. Resilience. 2017:1-19. https://doi.org/10.1080/21693293.2017.1353196
10. Moser SC, Ekstrom JA. A framework to diagnose barriers to climate change adaptation. Proc Natl Acad Sci U S A. 2010;107(51):22026-31. https://
doi.org/10.1073/pnas.1007887107 PMID: 21135232
11. Olazabal M, Amorim-Maia AT, Alda-Vidal C, Goodwin S. What is limiting how we imagine climate change adaptation?. Curr Opin Environ Sustain.
2024;71:101476. https://doi.org/10.1016/j.cosust.2024.101476 PMID: 39659442
12. Staffa RK, Riechers M, Martin-Lépez B. A feminist ethos for caring knowledge production in transdisciplinary sustainability science. Sustain Sci.
2021;17(1):45-63. https://doi.org/10.1007/s11625-021-01064-0
13. Hellin J, Amarnath G, Challinor A, Fisher E, Girvetz E, Guo Z, et al. Transformative adaptation and implications for transdisciplinary climate change
research. Environ Res: Climate. 2022;1(2):023001. https://doi.org/10.1088/2752-5295/ac8b9d
14. Taylor M, Eriksen S, Vincent K, Scoville-Simonds M, Brooks N, Schipper ELF. Integrating power, justice and reflexivity into transformative climate
change adaptation. Glob. Environ. Change. 2025;91:102981. https://doi.org/10.1016/j.gloenvcha.2025.102981
15. Goodwin S, Olazabal M, Castro AJ, Pascual U. A relational turn in climate change adaptation: Evidence from urban nature-based solutions. Ambio.

2025;54(3):520-35. https://doi.org/10.1007/s13280-024-02090-9 PMID: 39644427

PLOS Climate | https://doi.org/10.1371/journal.pclm.0000612  April 23, 2025 5/5



https://doi.org/10.1016/j.ecolecon.2005.01.014
https://doi.org/10.1177/0956247818787177
https://doi.org/10.1016/j.futures.2014.11.001
doi:10.1093/oxfordhb/9780198733522.013.26
https://doi.org/10.1038/s41893-021-00755-x
https://doi.org/10.1007/s10584-014-1303-0
https://doi.org/10.1016/j.gloenvcha.2015.09.014
https://doi.org/10.1080/21693293.2017.1353196
https://doi.org/10.1073/pnas.1007887107
https://doi.org/10.1073/pnas.1007887107
http://www.ncbi.nlm.nih.gov/pubmed/21135232
https://doi.org/10.1016/j.cosust.2024.101476
http://www.ncbi.nlm.nih.gov/pubmed/39659442
https://doi.org/10.1007/s11625-021-01064-0
.1088/2752-5295/ac8b9d
https://doi.org/10.1016/j.gloenvcha.2025.102981
https://doi.org/10.1007/s13280-024-02090-9
http://www.ncbi.nlm.nih.gov/pubmed/39644427

