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Building pathways between transdisciplinarity

and transformation

Lessons from practice

The notion of “transformation” has moved from academic discussion and is now part of the discourse of
public and private organizations. Here, we offer a systematic examination of how combining transformation and
transdisciplinary approaches can support the transformation to sustainability.
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Abstract

In recent years, the notion of “transformation” has moved from academia
to the strategic agendas of public and private organizations. Within this
discourse, both transdisciplinarity and co-production are often mentioned
as means to enable transformation, particularly in debates about risks and
opportunities in transformative science and problem-solving. However,
there has been little systematic examination of the potential in combining
these approaches to contribute more effectively in the transformation to
sustainability. Building on an autoethnographic analysis of two projects
in transformation and transdisciplinarity, we identify pathways to
strengthen collaboration between these approaches: 1. moving from
transdisciplinarity “for” transformation to transdisciplinarity “as” trans-
formation and 2. identifying concrete spaces for conceptual and method-
ological cross-fertilization between these approaches. We discuss the
challenges and elaborate recommendations for these pathways and
conclude by offering a few insights on how communities can together
foster effective sustainability solutions to societal challenges.
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G rowing concerns about the complexity of societal chal-
lenges such as climate change have increased awareness
of the need to “transform” the systems that run the world. Sci-
entific research plays a key role in providing novel ideas and so-
lutions for these complex problems. In this context, notions of
“transformation” and “transdisciplinarity” are now commonly
discussed in academic, public, and private circles (Patterson et
al. 2017). Transdisciplinarity, understood as a collaborative and
integrative praxis grounded in different ways of knowing, acting,
and being (Pohl et al. 2021), is often mentioned as a means for
transformation (Wheling 2022, ISC 2021, Lam et al. 2021, Ote-
ro et al.20212, Renn 2021). Transformation, on the other hand,
addresses research activities that seek to contribute to large-scale
and long-term changes in systems. Despite their commonalities,
there has been little systematic examination of the potential of
combining both approaches to contribute to sustainability (Tor-
ralba et al. 2022).

In this paper, we discuss how transdisciplinarity and trans-
formation can enrich each other, finding new ways to address
sustainability problems. We analyze two projects as examples of
transdisciplinarity/transformation addressing 1. development of
a geothermal energy project in Switzerland and 2. a consortium
working towards strengthening the role of innovation policy in
sustainbility. Building on autoethnographic accounts, we iden-
tify two pathways to strengthen their collaboration:

B moving from transdisciplinarity “for” transformation to
transdisciplinarity “as” transformation;

B identifying concrete spaces for conceptual and
methodological cross-fertilization.

The paper is structured as follows: first, we explore the concep-
tual and practical aspects of transdisciplinarity and transforma-
tion from the literature, their connections and implications.
Second, we detail the ethnographic approach used in this paper,
followed by a description of the two case studies. Then, we pres-
ent the findings per case. Last, we discuss opportunities and rec-
ommendations for transdisciplinarity and transformation com-
munities to foster effective collaboration for sustainability.
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Transdisciplinarity and transformation as
intertwined notions

There are multiple understandings of transdisciplinarity, some
focusing on its epistemological dimensions and others relating
to its implications for the organization and diffusion of knowl-
edge, particularly its “problem-solving” aim (Klein 2014). These
different understandings underlie concerns about the science-
society interface and methods to address societal challenges
(Lawrence et al. 2022).

Like transdisciplinarity, transformation is a central notion in
discussions about science and society relationships for which
there is no single definition (Patterson et al. 2017). It encompass-
es a broad set of disciplines that question the status quo of the
current global situation and actively seek to contribute to creat-
ing a more sustainable world (Holscher et al. 2021). The term
evokes deep, long-lasting, and often open-ended changes in the
way societies are organized, in contrast to transition, which de-
fines a steered change process in subsectors of society (Stirling
2015). In multiple research strands, the terms “transition” and
“transformation” are considered together, and transition studies
consider (system) transformation to be one way to realize a tran-
sition (Holscher et al. 2018)

Scoones et al. (2020) distinguish different approaches with-
in the transformation literature that vary in the degree to which
they focus on intervening in society. While some studies focus
mainly on describing past transformations, others intend to in-
form or even support ongoing transformation processes. This
relates to transdisciplinarity’s problem-solving stance that distin-
guishes between system knowledge (about what is), target knowl-
edge (about what ought to be), and transformation knowledge
(about how to transform a system into what ought to be) (Pohl
and Hirsch Hadorn 2007).

Itis therefore not surprising that transdisciplinarity and trans-
formation are increasingly discussed together in academic lit-
erature (Schneidewind etal. 2016, Renn 2021). Transdisciplinari-
ty often addresses transformation (ISC 2021, Otero et al. 2020) to
inform the decisions of societal actors with the capacity to steer
projects for systems transformation. In fact, transformation schol-
ars underline the necessity to use a diversity of methods to reach
transformative goals (Holscher et al. 2021) and call to “embrace
the concept of transdisciplinarity” (ISC 2021, p. 3) as it offers a
way to co-produce knowledge in settings of epistemic plurality.
Furthermore, transdisciplinarity promotes epistemic justice in
knowledge production through equally valuing different bodies
of knowledges (Lieu et al. 2023, in this issue). Transdisciplinary
scholars have underlined how its endeavor to integrate disciplines
and diverse societal actors makes it a suitable tool to promote
transformation (Lam et al. 2021, Renn 2021).

This proximity has led to debates about transdisciplinary re-
search that actively seeks to enable and support transformation
processes (Wehling 2022). It is within this context that we ex-
plore this relationship through the examination of two empirical
cases where transdisciplinarity and transformation were used.
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Methods

The methodological approach consisted of an autoethnograph-
ic process based on our collaborative practices as transdisciplin-
ary researchers and practitioners. We take as case studies two
research projects in which at least one of the authors was in-
volved (Hughes and Pennington 2017).

For data collection, we revisited field notes, publications, and
other outputs from the two projects to identify how transdisci-
plinarity and transformation were addressed. We then conduct-
ed a qualitative content analysis of the material (Charmaz 2006).

For the autoethnographic process, authors involved in the pro-
jects produced self-reflexive accounts of their experiences to prob-
lematize these experiences and analyze how both approaches
were addressed in practice (Hughes and Pennington 2017). The
method entails a form of ethnographic research in which the
researcher connects personal experiences to wider cultural, polit-
ical, and social meanings (Hughes and Pennington 2017). Hence,
our analysis resulted from individual and collective learning pro-
cesses based on systematic self-reflection on contextualized ex-
periences of the cases and scholarly discussion of the concepts of
transformation and transdisciplinarity. We held regular meet-
ings to characterize, analyze, and compare the cases and to elab-
orate on pathways between discourses. This allowed us to under-
stand similarities and differences among practices, meanings,
beliefs, and representations in the cases (Hughes and Penning-
ton 2017).

The current study has one limitation worth noting. We de-
scribe personal feelings and insights regarding each of the cas-
es, which requires honesty and a willingness to self-disclose. An
extensive ethnography of the cases with detailed accounts of
some of our observations is not possible here.

Case setting

The first case deals with the transformation of energy systems,
framed in the project Territorialising deep geothermal energy in Ge-
neva: transdisciplinary pragmatic approach (TeGEGE) in which one
of the authors was involved from 2017 to 2020. The project built
on a transdisciplinary collaboration with officers from the Can-
ton of Geneva (Switzerland) and the public utility Services in-
dustriels de Geneve (SIG). It aimed to address societal and in-
stitutional issues in the use of geothermal energy to transform
the local energy system (Ruef and Ejderyan 2021).

The second case examined the Transformative Innovation Pol-
icy Consortium (TIPC),! an international consortium that seeks
to reorient science, technology, and innovation policy toward a
more active and collaborative role in addressing global sustain-
ability challenges (Schot and Steinmueller 2018). The consortium
is composed of multiple national science and innovation agen-
cies (such as VINNOVA from Sweden), which funded and ac-
tively participated in the research and experimentation program.

1 www.tipconsortium.net
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The value of the selected cases lies in the following:

B TeGEGE is rooted in transdisciplinary research, and
TIPC in transformation;

B each project tapped into the other’s approach and dealt with
sustainability issues;

B 3 wide range of societal actors was involved in the research
process; and

B participatory methodologies were implemented.

Findings

Our findings are presented under three thematic clusters: 1. the
transdisciplinary and 2. transformation dimensions of each case,
and 3. how transdisciplinarity and transformation are related in
each case.

Geothermal energy in Geneva

The TeGEGE project was initiated after a series of encounters at
conferences and public events between one of the authors and
the managers of the geothermal program in Geneva. The pro-
gram was, at the time, relying mainly on internal and academic
expertise from natural sciences and engineering. However, the
project managers felt that the development of geothermal ener-
gy in Geneva also needed support from institutions, organiza-
tions, and the public. They thought social sciences and human-
ities could provide knowledge guiding the public engagement
strategy for developing geothermal energy.

After a few iterations with the program managers, I submit-
ted a research proposal for a transdisciplinary project aimed at
co-producing knowledge about public engagement and infor-
mation for the geothermal program. The goal was to assess how
actors in Geneva make sense of the proposition of developing
geothermal energy and how the program should integrate this
sense-making in its activities.

The transdisciplinary dimension

The approach aimed to be transdisciplinary in that it required
collaboration with colleagues from science, technology, engineer-
ing, and mathematics, providing expertise to the geothermal pro-
gram, as well as program managers and other policy actors to:
1. identify key issues to be addressed; 2. assess their effect for the
development of geothermal energy in Geneva; and 3. jointly de-
velop ways to address potential issues caused by the program’s
development, such as possible public fear of induced seismicity
or reluctance from other public offices to accommodate a new
decision flow and additional responsibilities. The core research
team was composed of two social scientists and two program
managers. Other officers from the canton were occasionally in-
volved. Geologists were consulted in parallel or took part in spe-
cific project meetings. While the integration among the social
sciences and practitioners was effective, interdisciplinary inte-
gration was less deep. Overall results highlighted the need for
a carefully reflected public engagement that paid special atten-
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tion to the channels through which actors were approached as
well as building on local values associated with the development
of a “new” technology like geothermal energy (Ruef and Ejderyan
2021).

The transformation dimension

For the geothermal program managers, TeGEGE was valued
mainly as a transformative research project. Its aim was to iden-
tify institutional levers to enable the transformation of the local
energy system and to provide guidelines on how to act on these.
This included aspects such as adapting authorization procedures
or organizational work culture to be more prone to experimen-
tation and transversal contacts between sectors/hierarchies.

During project meetings, participants talked about transi-
tion, change, and transformation interchangeably. A program
manager stated that developing geothermal energy offered an
opportunity “to rethink our organization as a society”. He re-
ferred to changes in the urban fabric that could be triggered by
installing geothermal infrastructure: real estate developers and
homeowners could be pushed to pool heating distribution, or
installing a distance heating network could lead to rethinking
transportation.

The idea of an urgent transformation of institutional struc-
tures to enable the energy transition also came out of focus
groups we conducted with local communities (Ruef and Ejdery-
an 2021). This reassured the program management to empha-
size more strongly that developing geothermal energy was not
simply a technical issue but also a matter of social change.

Relationship between transdisciplinarity and transformation
While the project title mentioned transdisciplinarity and I used
the term regularly in meetings, the practitioners did not really
appropriate it. This does not mean that they did not take part in
the research in their multiple roles (as brokers, data providers,
or research “subjects”) or did not value the proposed approach.
They praised transdisciplinarity as an “original” approach offer-
ing room for reflection and learning opportunities. Yet, the trans-
disciplinarity dimension of the project was clearly a “means” to
advance the goal of “transformation”.

The program’s objective to transform the local energy system
provided a testing ground for the transdisciplinary approach. The
use of transdisciplinarity in this case did notlead to the develop-
ment of solutions for transformation. Knowledge co-production
was seen mainly as a way of paying attention to problems yet to
come and anticipating ways to address them.

Transformative Innovation Policy Consortium
I? joined the consortium, which was meant to co-develop a se-
ries of interventions with project partners, as a postdoctoral re-

2 As this is an autoethnographic exercise, we use the first person in the
singular to acknowledge the personal dimension of the lessons and insights
presented in this section. The author of this section is Olivier Ejderyan.

3 This section was written by Carla Alvial Palavicino.
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searcher at the beginning of the implementation phase in 2019.
The TIPC’s work is guided by a set of principles (figure 1) root-
ed in the sustainability transitions literature, adopting a trans-

disciplinary perspective. These principles stress that transfor-
mative change needs to be addressed in a co-productive, partici-
patory, and inclusive way, both in problem definition and in the
creation of actionable knowledge that leads to solutions (Schot
et al. 2017).

The transdisciplinary dimension

The consortium referred to transdisciplinarity in several ways.
TIPC requires a new form of knowledge production, implying a
reorganization of traditional university roles that seeks to achieve
amore fluid relationship with society. Multiple times, I heard “we
are a transdisciplinary team” or “we are doing transdisciplinary
research” in reference to our role within the university context.
Sometimes this was used to highlight our difference in meth-
ods and goals (i.e., publications) with respect to other research
groups. Other times it was used to explain the importance of
non-academic roles in the different projects, such as in public
engagement.

Transdisciplinarity was referred to in relation to co-produc-
tion, which underpins the TIPC methodology based on reflec-
tion, experimentation, and learning. This method contrasts with
traditional science, technology, and innovation approaches that
focus on short-term results, incremental solutions, and account-

DIRECTIONALITY
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ability. Co-production meant redrawing the boundaries between
experts and practitioners, and it was implemented differently in
the consortium’s projects. In some cases, project partners were
asked to be deeply engaged in things such as the methodologi-
cal design of the project and to reflect on every step. In others,
a more tailored approach was used to suit their needs and avail-
ability, not requiring such a committed engagement. This led
to differentiation on using the methodology and on the under-
standing of co-production. As I heard in a discussion among
researchers in one group, “it’s not about delivering a service, it
is about making them [practitioners] think”. At times, this led
to tensions, as partners needing to deliver on specific projects
within a given timeline did not clearly understand the added val-
ue of this approach, which is time-consuming. TIPC research-
ers might have felt that the practitioners were not really willing
to reflect and transform their practices.

The transformation dimension

A joint interest in working on transformation initially brought
together the different partners of the TIPC. Following the mot-
to “transforming our world” embodied in the United Nations’s
Sustainable Development Goals, partners believe in the power of
science, technology, and innovation to drive radical changes in
systems. The way to implement this transformation is deeply
rooted in the multi-level perspective or MLP (Rip and Kemp 1998).
This system change theory understands that change in socio-
technical systems occurs through inter-
actions between novelty (niches) and es-
tablished practices (regime); socio-techni-

Did the policy suppose non-neutrality or were a wide range of technological options
considered and did it address which social and environmental issues they would
provoke? Did the project and policy consider the non-neutrality of technology?

cal systems can change either through
niche breakthrough, changes within the

SOCIETAL GOAL

in the United Nations’ Sustainable Development Goals?

SYSTEM-LEVEL IMPACT

Does it have wide impact?

LEARNING AND REFLEXIVITY

CONFLICT VS CONSENSUS

INCLUSIVENESS

Have civil society actors and/or end-users been included?

Did the initiative focus on grand societal challenges such as those encompassed

Does the initiative address change on the level of socio-technical systems?

Does the project allow for “second order” or “deep” learning?
Is the opportunity for this embedded within the policy and project?

Were differences in opinion between stakeholders acknowledged and encouraged?

regime, and/or because of pressures at the
landscape level. This is driven by changes
in “rules” — the norms, beliefs, and values
that shape societies, such as mass con-
sumption, or the value of car-based trans-
portation.

This view of transformation is embod-
ied in the TIPC methodology. Partners
think through the MLP framework and
ask themselves: How can they change the
regime? What niches should be support-
ed? Through the process of engagement
with project partners, the methodology
provides a coherent framework for trans-
formation in each context, which is often
perceived as a fuzzy problem. In doing
so, the TIPC chooses to focus on aspects
that are relevant to the MLP framework,

FIGURE 1: Guiding principles of the
Transformative Innovation Policy Consortium
(TIPC). Source: Schot et al. (2017, p. 8).
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which strongly focuses on social and institutional change pro-
cesses. It does not connect directly to the type of goals or key
performance indicators (KPIs) that funders and policymakers
are more used to working with, such as the reduction of CO,
emissions. In the understanding of the TIPC, transformation
is a long-term process, and the TIPC’s methodology is a way to
contribute and steer this change in a desirable direction. How
to operationalize this aim within the logic of two-to-three-year
projects or programs has been one of the larger practical chal-
lenges of the consortium.

Relationship between transdisciplinarity and transformation
The TIPC sees transdisciplinarity as a core aspect of their work.
System transformation requires actively engaging different
knowledges in a process of social learning and collectively explor-
ing and making choices about the direction of change. Trans-
disciplinarity provides a framework to achieve this change in a
socially responsible way. Some of the tools at the center of the
TIPC approach, such as Theory of Change or participatory re-
search, are borrowed from the transdisciplinary toolkit. One key
difference between transdisciplinarity and transformation as
practiced in the TIPC is rigidity in the use of the MLP as a guid-
ing theory, compared to transdisciplinary knowledge production
processes in which there is more space for conceptual innova-
tion beyond traditional academic theories.

In sum, transdisciplinarity is understood as a framework, a
way of organizing work or a way of thinking, more than a spe-
cific process or set of methods. It is also a means validating the
type of organizational change necessary for the consortium to
operate within the traditional university environment, as trans-
disciplinarity seems to be broadly a “goal” for the science, tech-
nology, and innovation system of the future.

Discussion

In what follows, we discuss our findings and draw lessons for
a deeper engagement between transdisciplinarity and transfor-
mation based on two pathways: 1. from transdisciplinarity “for”
transformation to transdisciplinarity “as” transformation; and
2. in identifying concrete opportunities for cross-fertilization
between discourses.

From transdisciplinarity “for” transformation to
transdisciplinarity “as” transformation
A relevant pattern we identified is the instrumental nature of the
relationship between transdisciplinarity and transformation ap-
proaches. Transdisciplinarity is considered a method or an ap-
proach to enable transformation by bringing together multiple
stakeholders to co-produce knowledge (Pohl 2008). In this line,
it is a means “for” transformation, being in line with the prob-
lem-solving discourse of transdisciplinarity (Klein 2014).

The TeGEGE project is exemplary of such a relationship in
which transdisciplinarity is considered a means to support a
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transformative process. It was used for its capacity to connect dif-
ferent disciplines and enable structured exchange between in-
volved practitioners and social scientists. Such an approach to
transdisciplinarity clearly makes it a means “for” transformation.

However, the instrumental nature of a transdisciplinarity for
transformation is not driven only by funding agencies or trans-
formation researchers looking for tools to enable transformation
(ISC 2021). Indeed, transdisciplinary researchers underline that
transdisciplinarity has great potential to contribute to address-
ing the challenges of the transformation to sustainability (Ote-
ro et al. 2020, Lam et al. 2021). By doing so, they contribute to its
societal relevance. As such, the instrumentalization of transdis-
ciplinarity for transformation can also be considered an oppor-
tunity to mainstream this approach.

Further, even if transdisciplinarity is embraced by transfor-
mation research to implement change, it is not necessarily re-
duced to being only a means. In the TIPC, transdisciplinarity is
understood as a way of thinking that should influence all aspects
of projects. Early working documents from the consortium men-
tioned the idea that for a transformation to thrive, we need to
change the way we do science and innovation (Schot and Stein-
mueller 2018). Transdisciplinarity and its methods would ena-
ble the consortium to do so.

In the TIPC, partners were policymakers who tried to imple-
ment solutions but fell short with the use of traditional methods.
They entered the consortium looking for new frameworks and
solutions and realized that when adopting these, they also need-
ed to change their institutions. They experienced transdisciplin-
ary research as transformation because it enabled them to de-
velop new forms of expertise, such as the capacity to experiment
within their institutional frameworks and, hence, change them.
Researchers did not provide solutions; instead, they helped co-
produce spaces for this transformation to happen.

Here we see a shift within the “usual” way of depicting the
transdisciplinarity-transformation relationship: from transdis-
ciplinarity “for” transformation, as a set of tools and methods
to instead transdisciplinarity “as” transformation, where adopt-
ing a transdisciplinary perspective is part of what individuals and
organizations do in the process of transforming themselves.

Identifying concrete opportunities for cross-fertilization
between discourses
Part of the “solutionism” debate (Wehling 2022) criticizes trans-
disciplinarity for promoting technical solutions (using social sci-
ence to “help” implement technical solutions). In this perspec-
tive, transdisciplinarity contributes to the depoliticization of prob-
lems by focusing on the “problem-solving” aim. This neglects
other understandings of transdisciplinarity that look into trans-
gressive discourses (Klein 2014). Based on our analyses, trans-
disciplinarity contributes to enable transformation, meaning pro-
cesses of societal change that precisely require going beyond the
technical dimension.

Transformation is often discussed in spaces traditionally held
by policymakers and practitioners, characterized by incremen-
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tal solutions with a limited ability to deal with systemic problems
(Patterson et al. 2017). From a transformation perspective, it is
necessary to create conditions where solutions can be enabled,
understanding that transformation is a long-term and complex
process involving multiple actors. This constitutes a space in
which cross-fertilization between both discourses could happen.

A second cross-fertilization space relates to the role of reflex-
ivity in transdisciplinary projects (Knaggard et al. 2018). Such
projects enable practitioners to question the meaning of their
actions and open room for a renegotiation of instruments and
procedures as we witnessed with the program managers in the
TeGEGE project. The TIPC methodology offers a third example
of cross-fertilization. It focuses on enabling experimentation and
learning among project partners for transformation. Here, re-
flexivity is a key element, as it helps participants to reflect on
their assumptions about the nature of problems and their solu-
tions and to think of novel possibilities based on systems trans-
formation.

Language constitutes a fourth space for further cross-fertili-
zation. Both transdisciplinarity and transformation use concepts
and theories. When engaged in joint projects, transdisciplinary
and transformation researchers should provide opportunities to
exchange about concepts, confront them, and explore productive
ways of combining them. The transformation agenda brings
together societal actors with diverse interests and backgrounds
and could be an opportunity to expand transdisciplinarity be-
yond academic circles.

Conclusions and recommendations

We have systematized insights and experiences from two Euro-
pean cases to draw pathways between transformation and trans-
disciplinarity. We conclude that the two approaches are gener-
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ally conceived as complementary by researchers and practition-
ers. We elaborate on three recommendations to cross-fertilize
these approaches.

First, transdisciplinarity offers a methodological toolkit that
makes this approach particularly attractive to address issues of
transformation to sustainability. The TeGEGE case shows a good
example of practitioners enthusiastic about transdisciplinary
methods.

Second, itis important not to reduce transdisciplinarity to a set
of methods but to foster discussion about transdisciplinarity as
part of the vision of larger transformation and how it influences
the way research roles, practices, and institutions are organized.
However, the problem-solving dimension of transdisciplinarity
should not be rejected, as it offers a pathway to dissolve bound-
aries among stakeholders.

Third, the notion of transformation offers a means to scale up a
transdisciplinary approach to address complex problems. Itis a
way to mainstream multiple small experiences of “problem-solv-
ing” that might otherwise remain local and end up being anec-
dotal regarding grand challenges. Strong context relevance is
important for change to be effective, but transformation enables
it to amplify experiences and link transdisciplinary endeavors to
multiple issues of sustainability.

The expected durability of the relationship between transdisci-
plinarity and transformation offers potential for mutual learn-
ing but needs to be exploited and planned in collaborative re-
search processes. The complexity of the challenges of transfor-
mation to sustainability necessitates context-specific approach-
es to the development of solutions (Lam et al. 2021) for which
transdisciplinarity is particularly adapted. We advocate for joint
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learning efforts in which processes, practices, and theories can
be enriched by making these connections more transparent and
enduring.
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