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SUMMARY

•	 Transdisciplinarity is a form of knowledge pro-
duction that transcends disciplinary and academic 
boundaries. 

•	 Transdisciplinary research contributes to solving 
complex societal problems like climate change 
and finding just solutions for sustainability transi-
tions. 

•	 SSH can facilitate transdisciplinary work through 
a broad knowledge of methods tailored to a variety 
of agendas, actors, and cultural/political contexts.

•	 SSH perspectives can serve to foster mutual under-
standing between societal actors and scientists/
technical expertise. 

•	 SSH scholars can be well suited to identify and con-
sequently adapt power imbalances and exclusion 
of actors and views in transdisciplinary processes.

•	 SSH’s contribution to transdisciplinary work in the 
areas of energy, climate and mobility needs to be 
better recognised in all EU research funding calls 
that seek to address sustainability challenges fac-
ing society. 

ABSTRACT 
Transdisciplinarity emphasises the involvement of non-academics (e.g. policymakers, practitioners, citizens) in 
knowledge production. It is a type of knowledge production grounded in real-world perspectives and problem 
framing, and thus, is considered especially important when dealing with complex societal problems, such as 
climate change. Social Sciences and Humanities (SSH) contribute a conceptual and empirical understanding of 
transdisciplinarity, giving important insight into future transdisciplinary research design and implementation. 
This literature brief presents some of the main contributions of SSH research to energy, climate and mobility, 
concluding with some takeaways for EU policymakers, stakeholders and businesses, and the SSH CENTRE. 

 KEY DEFINITIONS 

Transdisciplinarity: 

“a mode of research that integrates both 
academic researchers from unrelated disci-
plines – including natural sciences and SSH - 
and non-academic participants to achieve a 
common goal, involving the creation of new 
knowledge and theory” [1, p.9]

“a distinctive form of interdisciplinarity, with 
an active role for non-academic stakehold-
ers and/or wider publics as co-designers and 
perhaps co-producers” [2, p.79]

“a reflexive, integrative, method-driven 
scientific principle aiming at the solution or 
transition of societal problems and con-
currently of related scientific problems by 
differentiating and integrating knowledge 
from various scientific and societal bodies of 
knowledge” [3, p.26-7]. 
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3.	 transdisciplinary research tries to overcome discipli-
nary boundaries altogether by integrating disciplines. 

Multi- and interdisciplinary research is centred on collab-
oration between different disciplinary fields, while transdis-
ciplinary research tries to overcome disciplinary boundaries 
altogether, including that between academics and non-aca-
demic knowledge. 

SSH scholarship has a long-standing interest in how trans-
disciplinarity works in practice. The main discussions revolve 
around scholarly engagement in transdisciplinary research, 
design and implementation of transdisciplinary research, 
and the effects of transdisciplinarity. 

One central debate focuses on the risks connected to par-
ticipating in transdisciplinary research. When working 
transdisciplinarily, the goal of knowledge production is usu-
ally to solve particular problems (e.g. foster system change) 
and less on scientific publications. Newig et al. [8] found that 
academic performance is lower in projects with non-academ-
ic actor involvement. This creates challenges for academics 
who need to stay on a career path, especially for early career 
researchers [9]. Publishing is problematic for various reasons 
– participants work on different timeframes (e.g. policy cycle 
vs review processes), or have very other interests (e.g. artists 
and industry as opposed to academics). ‘True’ transdiscipli-
nary outputs are thus difficult to attain, whilst publishing 
channels are still dominated by disciplinary perspectives, 
making alternative approaches more challenging [10]. 

A second ongoing discussion is on the impact of trans-
disciplinarity. Scholars argue that it is challenging to as-
sess clear causal effects from transdisciplinary research [3, 
11, 12]. Part of the challenge is that societal transformations 
take a long time [13]. One of the significant impacts of trans-
disciplinarity is the shift in perspective among participants, 
which can be hard to trace in their future work casually. Still, 
SSH literature offers suggestions for how the effectiveness of 
transdisciplinarity can be strengthened, e.g. through careful 
project design, which reduces trade-offs between academic 
and societal outcomes [8] or reflexive approach which ac-
counts for the variety of dynamics among actors [14]. Over-
all, however, scholars agree that the impact depends on the 
implementation. 

A third debate concerns the best way to organise transdis-
ciplinary work. SSH scholars identify many problems with 
transdisciplinary work. One prevalent theme in the literature 
is power imbalances between disciplines or academic/busi-
ness/government actors versus citizens. In energy-related 
projects, for instance, the engineering and technical exper-
tise is allocated much more resources than SSH [15], while 
social scientific evidence is less valued [16] and has been 
shown to be excluded in reports and other project outputs 
[6]. Certain SSH disciplines, especially Economics, are also 
traditionally more practically oriented and thus more easily 
included in projects aimed at, for instance, sustainable mo-
bility as opposed to more critical SSH disciplines [7]. This can 
create an imbalance in the type of SSH disciplines invited into 
transdisciplinary collaborations. It is also well documented 
that academics can control the process of engaging non-aca-
demics in a way that may be exclusionary for specific groups 
or limit meaningful input on the definition of problem and 
processes as a whole [18, 19]. The most significant contribu-
tions of SSH focus on methods for doing transdisciplinari-
ty, which can overcome some of these problems and foster 

Introduction 

Transdisciplinarity calls for a new type of knowledge 
production that transcends disciplinary and institutional 
boundaries. It is recognised as a form of knowledge produc-
tion that breaks down hierarchies between academic and 
non-academic knowledges and calls for various actors – from 
academia, industry, public sector and civil society – to work 
together. Such a breakdown of barriers is crucial to solving 
complex social problems and ‘grand societal challenges’ 
such as climate change [2, 4].  

Transdisciplinarity is thus an important strategy for meet-
ing sustainability transition goals within energy, climate 
and mobility. Although transdisciplinarity is often not explic-
itly referenced, EU policy has increasingly institutionalised 
public participation in knowledge production and innovation 
[5]. For example, the EU’s move towards mission-oriented 
research and innovation (R&I), such as the Climate-Neutral 
and Smart Cities, signals a push towards transdisciplinarity 
to reach ambitious policy interventions. This often results in 
cooperation between universities, industry, government/ad-
ministration, and citizens. 

SSH research contributes to the theoretical and practical 
understanding of transdisciplinarity [6]. Conceptually, schol-
ars shed light on the difference with other forms of knowl-
edge production, such as traditional disciplines and multi- 
and interdisciplinary knowledge. From empirical studies of 
practices, SSH also points to many opportunities and chal-
lenges connected to the organisation and effectiveness of 
transdisciplinarity. Insights from this research can help fa-
cilitate transdisciplinary work, manage expectations of the 
benefits of transdisciplinarity, and avoid common pitfalls.

This literature brief outlines some of the main features of 
transdisciplinarity and the different ways it is implement-
ed today. Special attention is put on how transdisciplinarity 
can benefit sustainable transitions in various sectors. The 
insights presented are informed by existing academic litera-
ture and interviews with two expert academics1. 

Current Understandings 

Significant Findings to Date 

As can be seen above, transdisciplinarity can be defined in 
several different ways. Although there is no unified definition 
of the term, it is important not to confuse transdisciplinarity 
with the associated terms such as multi- and interdiscipli-
narity. SSH scholars clarify the most important differences 
between different forms of knowledge production. Klein’s [7] 
taxonomy offers a helpful distinction: 

1.	 multidisciplinary research refers to knowledge produc-
tion where different disciplines work together but keep 
their identities, 

2.	 interdisciplinarity research tries to integrate different 
disciplines and approaches to answering questions 
while

1	  Interviews were conducted in November-December 2022. 
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meaningful collaboration. We look closer at these methods in 
the following section.    

Emerging Practices 

Collaboration across and beyond disciplines is at the core 
of transdisciplinarity. This means that actors with very dif-
ferent backgrounds, interests, and forms of reasoning work 
together. Such collaborations can take many different shapes. 

Increasingly, Research & Innovation (R&I) calls for trans-
disciplinary collaborations. Such collaborations are often 
organised through research and/or development projects 
which include representatives from academia, industry and 
government, or increasingly, also through more institution-
alised research centres. For instance, Centres for Environ-
ment-friendly Energy Research (FME) in Norway or the En-
ergy Research Centre in the UK aim to bring together state 
representatives, industry and interdisciplinary research 
groups. However, transdisciplinary work is often only a seg-
ment of more extensive research and development initiatives 
and is thus conducted in particular situations and time peri-
ods. 

Notwithstanding the form of organisation, a valuable 
framework for transdisciplinary practices is divided into 
three key phases [3, adapted from various authors, p.28]: 

1.	 collaborative problem framing and team building,
2.	 co-creation of solution-oriented and transferrable 

knowledge through collaborative research,
3.	 (re-)integrating and applying the co-created knowledge. 
SSH scholarship offers many methods for operationalis-

ing these ideal transdisciplinary phases into concrete prac-
tices. These insights build on long-standing learning, which 
has shown how collaboration often falls short of its ambition, 
remaining a one-directional or only superficial character and 
not giving different groups sufficient influence on the out-
come [19, 20). 

One of the most common methodologies to facilitate 
transdisciplinarity is co-creation [5]. Although co-creation 
is an umbrella term for a wide spectre of methods, its main 
benefit for transdisciplinarity is that it is well suited to gather 
a wide diversity of actors [19] and give them equal opportu-
nity to influence the outcomes of the research/activity [20]. 

Often, co-creation is practised through workshops as 
brainstorming activities. This can be done through tradition-
al methods such as table discussions, mind-maps, forums 
etc. However, the ability for workshops to overcome power 
imbalances in groups, allow for equal influence on framing 
problems, and create collective solutions often remains un-
known.

Some recent literature, however, highlights the effective-
ness of more creative methods. One example is storytelling. 
Storytelling is a method to generate collective understanding 
and overcome linear knowledge sharing. Mourik et al. [21] 
used storytelling in workshops across 17 countries and argue 
that it helped the participants understand problems from 
other points of view and build new relations and collective 
future visions for energy policy. Cinderby et al. [22] is another 
recent example where creative methods as a form of co-de-
sign were used to study sustainable mobility solutions in East 
African cities. They conducted various real world experi-
ments such as street events, creative play, urban dialogues, 

street art, and pop-up displays with mobility users, transport 
operators, businesses, artists and academics, which allowed 
for the voice of marginalised groups to be heard, leading to 
a more equitable definition of problems and decision mak-
ing procedure of new and alternative mobility solutions. 
There are also entire projects which are designed around 
arts-based and creative social science methods. One good ex-
ample is the EU Horizon 2020 funded The CreaTures project 
(Creative Practices for Transformational Futures), where they 
implemented many different creative practices as means for 
transformational eco-social change. They also developed a 
transdisciplinary framework designed for researchers, poli-
cy makers, creative practitioners, and funders. Creative and 
artistic approaches are thus highlighted as avenues for over-
coming traditional forms of communication necessary for 
transdisciplinarity and as means to carve new pathways to-
wards sustainability. 

SSH scholars still identify many hindrances and challeng-
es that have been identified to facilitate good transdiscipli-
nary processes. For example, the fears, histories, and tradi-
tions of the participants can make collaboration difficult [21]. 
Conflict and deadlocks can also emerge, potentially slowing 
down energy transitions [23]. Participants can also have lim-
ited awareness of and unequal interest in the problems dis-
cussed and little opportunity to participate in projects over 
time [3]. These are only a few examples of why careful consid-
eration and well-trained facilitators are necessary for design-
ing and facilitating transdisciplinarity [21]. Avoiding such 
challenges, however, can create unjust and unsustainable 
solutions [24].  

SSH’s ability to develop understandings of group dynam-
ics, cultures, and knowledge production processes makes it 
well suited to both lead transdisciplinary processes, and, of 
course, contribute directly with its insights. However, it is 
also important to be aware that the insights developed by 
SSH scholars can be misused to facilitate the acceptance 
of particular solutions, e.g. smart meters, wind turbines or 
autonomous vehicles [25]. For example, projects may draw 
upon and favour particular SSH perspectives, such as main-
stream Economics to support technologically driven pro-
jects. Likewise, SSH scholars may be expected to convince 
lay participants of the benefits of proposed solutions, rather 
than providing an opportunity for lay participants to develop 
solutions. Thus, the role of SSH needs to be strengthened as 
both a broad disciplinary field and as a facilitator of transdis-
ciplinarity.  

Future SSH Priorities 

SSH has an important role in future transdisciplinary re-
search. First, SSH needs to play a more central role in en-
ergy, climate and mobility research which is currently 
dominated by STEM perspectives. Moreover, it is necessary 
to recognise the broad contribution of SSH beyond the disci-
plines of Economics and Psychology. For example, in mobili-
ty research, Humanities perspectives are significantly under-
represented [17]. 

 Second, SSH should be used to understand best practic-
es in transdisciplinary processes further. SSH scholars are 
uniquely qualified to study ground-level experiences and 
consequences of doing transdisciplinarity, and what this 
means for R&I professionals (and their working cultures) and 
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the solutions and policy evidence created. For instance, SSH 
can contribute to a better understanding of the (longitudinal) 
social learning in transdisciplinary practices and its effects 
on sustainability transitions [26].  

Third, SSH scholars are also well-suited as facilitators of 
the transdisciplinary process. This requires training and a 
specialised understanding of transdisciplinary dynamics, 
which SSH scholars are well versed in.  

Lastly, SSH disciplines also need to value transdisciplinary 
research more in their appraisal of scholars and careers. Ac-
ademic careers are still dominated by evaluation procedures 
favouring narrow disciplinary publications and achieve-
ments. For SSH to have a prominent role in future transdisci-
plinary energy, climate and mobility research, it must also 
be acknowledged as a valued contribution to the sciences 
and its development.  

Takeaways 

Takeaways for the European Commission

•	 In seeking collaboration between disciplines and 
with public and private actors in energy, climate and 
mobility research call, the European Commission 
(EC) should seek the representation of a variety of 
SSH disciplines (beyond Economics and Psychology).

•	 When the EC is devising calls and budgets, the divi-
sion of resources should be based on equality in part-
nership to strive for a common purpose.

•	 When developing policy, the EC should be aware of 
the strength and weaknesses of different forms of 
knowledge production – from disciplinary, interdisci-
plinary, and transdisciplinary – to strategically design 
projects which can have the most impact.

•	 Research calls should be designed in a way that can 
provide actors in academia with the opportunity to 
further their academic career (scholarly contribu-
tions) as well as coproducing solutions across tradi-
tional academic/disciplinary boundaries.

Takeaways for Stakeholders and Businesses

•	 Transdisciplinary research requires stakeholders and 
businesses to be prepared to work towards common ob-
jectives together with academia and laypersons.

•	 Stakeholders and businesses need to start the transdis-
ciplinary process early to include others in the framing 
of problems and solutions.

•	 Stakeholders and businesses need to recognise the con-
tribution of a broad set of SSH disciplines in developing 
sustainability solutions and not merely convincing pub-
lics of their value.

Takeaways for the SSH CENTRE project 

•	 When designing transdisciplinary teams and activities 
(WP2, WP3, T3.3, WP4) organisers need keep in mind 

the representation of participants with different profiles 
and give ample room for them to influence the framing 
of the agenda in the task.

•	 When conducting transdisciplinary processes (WP2, 
WP3, WP4), organisers need to be reflexive of the meth-
ods used for implementation and give room for collab-
orative outcomes that are not purely steered by project 
objectives.

•	 In evaluating the project (WP5), the strengths, weak-
nesses and other lessons from the transdisciplinary 
process should be included in the reporting. 

Acknowledgements

I am grateful for the insights from two interviewees who in-
formed the literature brief – Antti Silvast (Technical University 
of Denmark) and Giulia Sonetti (CENSE – Center for Environ-
mental and Sustainability Research). 

We also would like to thank Marten Boekelo, Ruth Mourik 
(DuneWorks) and Chris Foulds (Anglia Ruskin University) for 
reviewing this literature brief.

This literature brief is part of the SSH CENTRE (Social 
Sciences and Humanities for Climate, Energy aNd Transport Re-
search Excellence) project which has received funding from 
the European Union’s Horizon Europe research and inno-
vation programme under grant agreement No 101069529 
and from UK Research and Innovation (UKRI) under the UK 
government’s Horizon Europe funding guarantee [grant No 
10038991].

References

[1] OECD, 2020. Addressing societal challenges using transdiscipli-
nary research. OECD Science, Technology and Industry 
Policy Papers No. 88. Paris: OECD Publishing.

[2] Winskel, M., 2018. The pursuit of interdisciplinary whole 
systems energy research: Insights from the UK Energy 
Research Centre. Energy Research & Social Science, 37, pp.74-
84.

[3] Lang, D.J., Wiek, A., Bergmann, M., Stauffacher, M., Mar-
tens, P., Moll, P., Swilling, M. and Thomas, C.J., 2012. 
Transdisciplinary research in sustainability science: 
practice, principles, and challenges. Sustainability science, 
7, pp.25-43.

[4] Felt, U., 2014. Within, across and beyond: Reconsidering the 
role of social sciences and humanities in Europe. Science as 
Culture, 23(3), pp.384-396.

[5] Macq, H., Tancoigne, É. and Strasser, B.J., 2020. From 
deliberation to production: public participation in science 
and technology policies of the European Commission 
(1998–2019). Minerva, 58, pp.489-512.

[6] Silvast, A. and Foulds, C., 2022. Sociology of interdisciplinarity: 
The dynamics of energy research (p. 125). Springer Nature.

[7] Klein, J.T., 2010. A taxonomy of interdisciplinarity. The Oxford 
handbook of interdisciplinarity, 15(6), p.15.



5

TRANSDISCIPLINARITY: BREAKING DOWN DISCIPLINARY AND 
ACADEMIC BARRIERS

[8] Newig, J., Jahn, S., Lang, D. J., Kahle, J., & Bergmann, M. 
(2019). Linking modes of research to their scientific and 
societal outcomes. Evidence from 81 sustainability-orien-
ted research projects. Environmental Science & Policy, 101, 
147-155.

[9] Lyall, C., 2019. Being an interdisciplinary academic: How insti-
tutions shape university careers. Springer.

[10] Norton, L.S., Sonetti, G. and Sarrica, M., 2022. Crossing 
borders, building new ones, or shifting boundaries? 
Shared narratives and individual paths towards inter/trans-
disciplinarity in research centres for urban sustainability. 
Sustainability Science, pp.1-15.

[11] Polk, M., 2014. Achieving the promise of transdisciplinarity: 
a critical exploration of the relationship between transdis-
ciplinary research and societal problem solving. Sustaina-
bility science, 9, pp.439-451.

[12] Walter, A.I., Helgenberger, S., Wiek, A. and Scholz, R.W., 
2007. Measuring societal effects of transdisciplinary 
research projects: design and application of an evaluation 
method. Evaluation and program planning, 30(4), pp.325-
338.+

[13] Bornmann, L., 2013. What is societal impact of research 
and how can it be assessed? A literature survey. Journal of 
the American Society for information science and technology, 
64(2), pp.217-233.

[14] Lux, A., Schäfer, M., Bergmann, M., Jahn, T., Marg, O., 
Nagy, E., Ransiek, A.C. and Theiler, L., 2019. Societal 
effects of transdisciplinary sustainability research—How 
can they be strengthened during the research process?. 
Environmental Science & Policy, 101, pp.183-191.

[15] Foulds, C. and Robison, R. 2018. Mobilising the Energy-Re-
lated Social Sciences and Humanities. In: C.Foulds and 
R. Robison. eds. 2018. Advancing Energy Policy. Lessons on 
the integration of Social Sciences and Humanities. London: 
Palgrave Macmillan, pp.1- 11.

[16] Arrobbio, O. and Sonetti, G., 2021. Cinderella lost? Barriers 
to the integration of energy Social Sciences and Humani-
ties outside academia. Energy Research & Social Science, 73, 
p.101929.

[17] Ryghaug, M., Subotički, I., Smeds, E., von Wirth, T., Sche-
rrer, A., Foulds, C., Robison, R., Bertolini, L., Beyazit İnce, 
E., Brand, R. and Cohen-Blankshtain, G., 2023. A Social 
Sciences and Humanities research agenda for transport 
and mobility in Europe: key themes and 100 research ques-
tions. Transport Reviews, pp.1-25.

[18] Alvial-Palavicino, C. and Opazo-Bunster, J., 2018. Looking 
back to go forward? The interplay between long-term futu-
res and political expectations in sustainability transitions 
in Chile. Futures, 104, pp.61-74.

[19] Galende-Sánchez, E. and Sorman, A.H., 2021. From consul-
tation toward co-production in science and policy: A criti-
cal systematic review of participatory climate and energy 
initiatives. Energy Research & Social Science, 73, https://doi.
org/10.1016/j.erss.2020.101907   

[20] O’Connor, R.A., Nel, J.L., Roux, D.J., Leach, J., Lim-Cama-
cho, L., Medvecky, F., van Kerkhoff, L. and Raman, S., 
2021. The role of environmental managers in knowledge 
co-production: Insights from two case studies. Environmen-
tal Science & Policy, 116, pp.188-195.

[21] Mourik, R.M., Sonetti, G. and Robison, R.A., 2021. The same 
old story–or not? How storytelling can support inclusive 
local energy policy. Energy Research & Social Science, 73, 
https://doi.org/10.1016/j.erss.2021.101940.

[22] Cinderby, S., De Bruin, A., Cambridge, H., Muhoza, C. 
and Ngabirano, A., 2021. Transforming urban planning 
processes and outcomes through creative methods. Ambio, 
50, pp.1018-1034.

[23] Lis, A., Kama, K. and Reins, L., 2019. Coproducing European 
knowledge and publics amidst controversy: The EU expert 
network on unconventional hydrocarbons. Science and 
Public Policy, 46(5), pp.721-731.

[24] Skjølsvold, T.M. and Coenen, L., 2021. Are rapid and inclu-
sive energy and climate transitions oxymorons? Towards 
principles of responsible acceleration. Energy Research & 
Social Science, 79, https://doi.org/10.1016/j.erss.2021.102164.

[25] Spreng, D., 2014. Transdisciplinary energy research–re-
flecting the context. Energy Research & Social Science, 1, 
pp.65-73.

[26] Slater, K. and Robinson, J., 2020. Social learning and trans-
disciplinary co-production: a social practice approach. 
Sustainability, 12(18), p.7511.

This project has received funding from the European Union’s Horizon Europe research and 
innovation programme under grant agreement No 101069529 and from UK Research and Innovation 
(UKRI) under the UK government’s Horizon Europe funding guarantee [grant No 10038991].

This project has received funding from the European Union’s Horizon Europe research and 
innovation programme under grant agreement No 101069529 and from UK Research and Innovation 
(UKRI) under the UK government’s Horizon Europe funding guarantee [grant No 10038991].

https://doi.org/10.1016/j.erss.2020.101907
https://doi.org/10.1016/j.erss.2020.101907
https://doi.org/10.1016/j.erss.2021.101940
https://doi.org/10.1016/j.erss.2021.102164

