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Transdisciplinary research, in which partners from academia work together with practice partners to co-create knowledge, is regarded as
a promising format for solving important societal issues. However, this format involves a higher degree of complexity than disciplinary and
interdisciplinary research. Conflicts within the research team are a frequently observed symptom of this complexity and are perceived mainly
as challenges. To reflect on the topic of conflicts, this article uses the transdisciplinary research project WECHSEL as a case study.
In the course of WECHSEL, experts from energy system analysis, urban planning and sociology, together with experts from the municipal
government, investigated how energy transition can be used for a sustainable transformation of the Neckar Valley in Stuttgart. The project
explored the possibilities of reconfiguring the existing energy infrastructure in favour of a high-quality urban and landscape development
alongside the river bank.
The article describes the conflicts that arose during this transdisciplinary research and analyses the consequences to the research process
resulting from them. Building on the experience of the WECHSEL project and existing literature, this article argues that conflicts should be
understood not only as challenges, but also as catalytic elements that can even improve the research process. It concludes with practical
recommendations on how researchers can improve the handling of conflicts in transdisciplinary projects and how policymakers and funding
agencies can support this.
Konflikte als Katalysatoren transdisziplinärer Wissensproduktion
Transdisziplinäre Forschung, in welcher Partner aus Wissenschaft und Praxis zusammen neues Wissen erarbeiten, gilt als vielversprechendes
Format, um wichtige gesellschaftliche Probleme zu lösen. Allerdings beinhaltet diese Art Forschung auch einen höheren Grad an Komplexität
als disziplinäre oder interdisziplinäre Forschung. Konflikte innerhalb des Forschungsteams sind ein häufig beobachtetes Symptom dieser
Komplexität und werden vor allem als Herausforderung betrachtet. Der Artikel zieht das transdisziplinäre Forschungsprojekt WECHSEL als
Fallstudie heran, um dieses Thema zu reflektieren.
Im Rahmen von WECHSEL gingen Expert*innen aus dem Bereich der Energiesystemanalyse, Stadtplanung und Soziologie zusammen mit
Expert*innen der Stadtverwaltung der Frage nach, wie die Energiewende für eine nachhaltige Transformation des Stuttgarter Neckartals genutzt werden kann. Das Projekt untersuchte die Möglichkeiten, die bestehende Energieinfrastruktur zugunsten einer hochwertigen urbanen
und landschaftlichen Entwicklung entlang des Flusses umgestalten zu können.
Der Artikel beschreibt die Konflikte, die während der transdisziplinären Forschung auftauchten und analysiert, welche Folgen sich daraus für
den Forschungsprozess ergaben. Aufbauend auf den Erfahrungen aus WECHSEL und vorhandener Literatur wird argumentiert, dass Konflikte
nicht nur als Herausforderung, sondern auch als katalytische Elemente verstanden werden sollten, welche den Forschungsprozess sogar
verbessern können. Der Artikel schließt mit praktischen Empfehlungen, wie Forschende besser mit Konflikten in transdisziplinären Projekten
umgehen können und wie Fördermittelgeber dies unterstützen können.

Cities are seen as key to addressing the challenges of
sustainable development (United Nations 2017; WBGU
2016). They are complex systems in which a large number of different actors negotiate an even greater number
of interests. To cope with this complexity and to increase
scientific impact on urban transformation, research formats focusing on co-production of knowledge are gaining increased attention (Polk 2015a) to stimulate ‘a more
holistic view of the problem and potential solutions’
(Smit, Lawhon and Patel 2015: 61). While there is a broad
range in the use of the term, this article relies on the following definition: ‘Knowledge co-production refers to
collaboratively-based processes where different actors
and interest groups come together with researchers to
share and create knowledge that can be used to address
the sustainability challenges being faced today, and
increase the research capacity to contribute to societal
problem solving in the future’ (Polk 2016: 35). Within the
different discourses on the co-production of knowledge,
we focus on transdisciplinary research (TDR), which is
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currently emerging more and more on the (German) scientific agenda (Defila and Di Giulio 2019; Jahn et al. 2012;
WBGU 2011) and seeks to generate systems, targets and
transformation knowledge (ProClim 1997: 15). Referring
to TDR, the actor-based connotation of the term is used
in the sense that ‘besides scientists of multiple disciplines also actors from different practice fields are substantially involved in the research process’ (Defila and Di
Giulio 2018a: 33).1
In the WECHSEL 2 project, great benefits were drawn
from the transdisciplinary (TD) approach: perspectives
from many different citizens, stakeholders and disciplines were integrated into the development of a joint
structural urban development plan for the Neckar Valley,
requirements from energy supply and urban planning
were brought together, and a collaboration between science and city administration was established. But the TD
approach also comes along with various challenges (Lang
et al. 2012), such as different logics of action (Gonser

1
Translation by the authors.

2
WECHSEL stands for ‘Weiterentwicklung der bestehenden Stuttgarter Energieinfrastruktur und resultierende
Chancen für die nachhaltige
Stadtentwicklung’, which
can literally be translated
as ‘further development of
the energy infrastructure
of the City of Stuttgart and
resulting opportunities for a
sustainable urban development’.
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et al. 2019), the clash of conflicting rationalities (Watson 2004), or the development of a common language
(Trenks et al. 2018; Pohl and Hirsch Hadorn 2008b). Many
challenges are related to conflicts (Hollaender et al. 2008;
Schneider 2011; Vanasupa et al. 2012), for which reason,
in this article, we reflect on the conflicts related to the TD
approach that occurred in WECHSEL rather than to the
benefits and research results.
Although TDR isn’t a completely new phenomenon (Defila and Di Giulio 2018a; Healy 2019), it appears that such
research formats are currently increasingly demanded
and funded by research donors. As a result of this quick
transition into the mainstream, it seems that many scientists are approaching this task with their classical set
of methods and views rooted in disciplinary traditions
(Freyer, Bingen and Helgenberger 2010), without being
specifically experienced in the methods of TDR (König et
al. 2013). Thus, the question arises how researchers can
be better prepared for conflicts occurring in TDR projects.
The authors use their experiences made in the research
project WECHSEL, combined with a literature review,
to investigate this question. First, WECHSEL is briefly
described and contextualised, and then the different formats of co-production are described to generate a general understanding of the setting and modus operandi of
WECHSEL. After this descriptive part, specific conflicts
are identified and their consequences analysed, and
finally recommendations are made for the perception of
conflicts in TDR.

Seeing the transformation of large-scale energy
infrastructure as a chance for a sustainable
urban development – the WECHSEL project
The vision of turning Stuttgart into a city that acknowledges its river, in combination with the challenges that
arise from climate change and the mitigation strategies
that follow (e.g., the transformation of the energy system), are goals that call for thoughtful and transformative
planning. The WECHSEL research project (2017 – 2019),
funded by the German Federal Ministry of Education and
Research, responded to this vision and examined the
transition of energy systems in connection to the spatial
dimension in the Neckar Valley.

1
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Stuttgart and its river – a brief contextualisation
The Neckar Valley in Stuttgart is characterised by a
bustling business sector of international rank and is
also home to cultural events that attract millions of
visitors each year. On the downside, it reflects a fragmented townscape that has been shaped by a clash
of different components. The urban fabric is a composition of old villages, industrial areas, energy and
transportation infrastructures, and landscapes. Currently, access to the river is very limited – physically
and mentally [Fig. 1 and 2]. Unlike other cities that
have recently undergone massive redevelopments
along their riversides (e.g., Madrid, Hamburg, Lyon,
Frankfurt [Deaño 2011; Hölzer 2008; Knoll et al. 2017]),
Stuttgart is defined by a disperse distribution of land
property along the Neckar that hinders access to
large and continuous sites for development (brownfields) [Fig. 3].
Nevertheless, in 2017 the City of Stuttgart launched
the Masterplan Erlebnisraum Neckar3 (Landeshauptstadt Stuttgart 2017), which seeks to develop a system of public green spaces along the river. So far,
a counterpart focusing on the urban structure is
still missing. However, the energy transition gives
opportunities for addressing this issue, especially as
extensive infrastructural sites along the Neckar are
occupied by energy and water supply infrastructure
(power plants [Fig. 4], a gas storage facility [Fig. 5], a
shutdown waterworks) owned by a single enterprise.
With the complex situation calling for an integrated
inter- and transdisciplinary approach, WECHSEL was
launched.
As a transdisciplinary think tank, WECHSEL brought
together researchers of the University of Stuttgart
– from the fields of energy economy (IER 4), urban
planning (SI 5 ) and sociology (ZIRIUS 6) – and the City
of Stuttgart (ASW 7 and AfU 8). Using various methods, the perspectives of different stakeholders such
as citizens, civic associations, economic, corporate,
governmental institutions and politicians, as well as
the views of external experts, were incorporated into
the research process to co-design a proposal for a
‘Structural Urban Development Plan of the Neckar
Valley in Stuttgart’.

2
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Figure 1: Industrial infrastructure blocks the access
to the Neckar River.
Source: IUSD / IRD 2017
Figure 2: Installation to
raise awareness of the lack
of accessibility to the river,
realised by students as part
of the research project.
Source: IUSD / IRD 2017
Figure 3: The Neckar Valley in Stuttgart is a patchwork of different functions
and urban fabrics, with limited access to the river.
Source: WECHSEL
Figure 4: Gaisburg power
plant. Source: WECHSEL
Figure 5: Gas storage and
federal highway alongside the Neckar. Source:
WECHSEL
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9
‘The term information (i.e.,
in the sense of informing)
is used to refer to one-way
forms of communication
between different actor
groups; actors are informed
about the synthesis project
through articles, books,
policy briefs, presentations,
and/or documentaries (videos), but are afforded only
limited power to influence
the process and/or the outcome (Brandt et al. 2013;
Krütli et al. 2010).’ (Hoffmann et al. 2017: 681)

10
Consultation comprises
two-way forms of communication; actors are asked
to comment on the synthesis proposal/project, and
to bring in their knowledge
(e.g., through questionnaires and/or interviews)
individually, in small groups,
in larger meetings, or via
digital platforms. The actor
group initiating the consultation (e.g., the core team)
decides whether to include
these contributions in the
synthesis project or not
(Hoffmann et al. 2017: 681).
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Transdisciplinary methods of co-design and coproduction applied during the research process
The project made use of different formats that can be
categorised according to Hoffmann, Pohl and Hering
(2017) to their degree of actors’ involvement in the information,9 consultation10 and collaboration.11 Fig. 6 gives an
overview of the actors’ involvement during the project.
It shows that the first two categories were organised
in temporary events like presentations at public events
or stakeholder workshops, while the third – collaboration – was organised in a more frequent and flexible way
and contained the highest degree of co-production.
Here, conflicts related to TD occurred and were dealt
with. Collaborative formats mainly contained: a) quarterly meetings open to all members of the research
team, which were merely informative and didn’t leave
space for reflection; b) a disciplinary exchange workshop,
where one discipline introduced their way of working to
the other disciplines – an approach that has not been
adopted by the other disciplines; and c) different TD
working groups to work on specific research questions or
to organise events.

Addressing conflicts within the transdisciplinary
research project
Given the fact that TD aims at integrating perspectives
of a variety of individuals, institutions and disciplines to
generate solution-oriented and socially robust knowledge (Lang et al. 2012), it is hardly surprising that conflicts are a major challenge to TD projects (Hollaender
et al. 2008; Löhr et al. 2017; Vanasupa et al. 2012). In TD
research, conflicts may result from the use of different methods and tools (Smit, Lawhon and Patel 2015:
62), diverging risk cultures (Gonser et al. 2019), unbalanced problem ownership (Healy 2019), role conflicts
(Köglberger et al. 2019), or simply from the fact that the

project itself is situated in a conflictual setting (Eckart et
al. 2019; Hindenlang et al. 2008). Within WECHSEL, two
major conflicts could be identified: conflicting objectives
(Beecroft et al. 2018; Parodi et al. 2016) and conflicts
regarding the prioritisation of interests related to these
objectives (Healy 2019) during the process of solutionoriented knowledge production. Both led to substantial
challenges in relation to the timing of knowledge integration, the synchronisation of interim research findings,
and synthesis generation (Löhr et al. 2017).

Conflicts within the WECHSEL project
A major conflict resulted from different opinions on how
the future use of the energy infrastructure sites should
look like. While stakeholders and researchers focusing on
the transformation of energy infrastructure into accessible urban space argued that infrastructure areas should
be reduced as much as possible, stakeholders and
researchers focusing on energy-system considerations
advocated in favour of maintaining these areas in the
long term for potential energy-supply technologies. In
addition to the spatial dimension, a significant conflict of
objectives regarding economic aspects became apparent. The conversion of energy infrastructure facilities
and associated pipeline systems involves cost-intensive
measures, presumably only partially compensable by the
development gain of the areas. The measurable costs of
the transformation of energy infrastructures were thus
confronted with the intangible added value in terms of
quality of life that might be achieved through the transformation.
These conflicting objectives led to the second conflict,
regarding the prioritisation of research interests, manifested in time-consuming and eventually fruitless discussions on whether a screening for alternative sites could
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be conducted within the scope of this project or whether
this would only make sense in an additional research
project with a supra-regional spatial focus and an extensive circle of additional experts and stakeholders.
Both conflicts were not transparent from the start, but
only gradually became apparent during the discussion
of intermediate results. The arenas in which these conflicts became visible were the quarterly meetings and
the stakeholder workshops. Both formats were apt to
make such conflicts visible, but due to the scarcity of
time and their enormous complexity, were not really
suitable to explore their systemic context or to mitigate
or even solve them. This led partially to some time- and
manpower-consuming efforts to find methodological
ways to adjust the synthesis of the project. The proposal
to engage an external mediation was rejected on the
argument that: a) resources for such an additional task
were missing in the project budget, and b) this could
imply negative perception of the project from externals,
possibly leading to negative impacts on future project
applications.
Due to the unresolved conflicting objectives and interests, knowledge integration was severely delayed. The
systemic issues to these conflicts first had to be carefully disclosed during various working group meetings
before a negotiation and consideration process could
be carried out. The goal of this process was to determine which subareas could be made available for what
kind of transformation at what time intervals. The staggered time intervals and the division into subareas
responded to the fact that ad hoc solutions to conflicts
related to long-term transformation paths – which are
also subject to a high degree of vagueness regarding the
framework of energy policy – may not be available. They

were conceived as part of a strategy for managing the
unknown (Bammer 2019) and coping with the complex
socio-ecological problem that energy transition provides
(Schneidewind, Singer-Brodowski and Augenstein 2016).
In addition, they formed the basis for the development of
a scenario-based mission statement in which, finally, a
certain part of the research results could be synthesised.
This mission statement describes and visualises two possible transformation states of the energy infrastructure
areas, which extend over several decades and could be
based on one another time wise.

The role of conflicts in transdisciplinary
research projects – conclusion and
recommendations
‘Conflicts are fundamental to TD research’ (HoffmannRiem et al. 2008: 16), and they certainly were fundamental to the WECHSEL project. WECHSEL revealed conflicting objectives that are rooted in some parts of the city’s
society but that had not been clearly expressed before.
This corresponds to the aim of TDR to identify societal
problems (Pohl and Hirsch Hadorn 2008a: 6f). These conflicts initially acted as a barrier to the TD cooperation, but
finally led to the adaption of the research agenda during
the phase of knowledge integration. This way, the conflicts turned out to also be some kind of an inspirational
or catalytic force. The conflicts the WECHSEL research
team had to face fostered a form of knowledge production that, according to Renn (2019), corresponds to the
catalytic concept: conflicts were identified, the underlying assumptions and interests were disclosed, and
common solutions were developed in the form of the
scenario-based mission statement.
From these reflections on conflicts within the WECHSEL
project, two recommendations on TDR, addressing both

11
Collaboration encompasses
multi-way forms of communication (e.g., debates,
workshops) that are often
moderated by one actor
group (e.g., the core team);
experts from science and
practice are empowered
to develop the synthesis
project in collaboration with
the core team, and thus
to ‘codetermine both process and the outcome on
an equal footing (Krütli et
al. 2010).’ (Hoffmann et al.
2017: 681)
Figure 6: Actors’ involvement in WECHSEL. Source:
WECHSEL

6
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policymakers and funding agencies as well as researchers from academia and practice, can be drawn:

1. A change of the perspective on conflicts in
transdisciplinary research is reasonable
A recently-discussed approach to conflicts in TDR is the
implementation of self-managed conflict-management
programmes with the aim to ‘prevent, manage or resolve
disputes’ (Löhr et al. 2017: 1190). Such programmes
seem to be feasible for projects with sufficient additional
resources and capacities. For smaller projects that are
tight on budget, like WECHSEL, the implementation of
such a programme could also lead to a further increase
in complexity that might overburden the involved
researchers. From the experience of WECHSEL, we would
therefore like to advocate a complementary approach: a
change of perspective on conflicts. Rather than viewing
conflicts as ‘eyesores’ of the project, researchers and
funding agencies should understand conflicts as inherent
parts of TDR and as symptoms of its complexity (Hoffmann-Riem et al. 2008). Sometimes, as in the WECHSEL
project, conflicts may be existing societal conflicts that
are only made visible for the first time – which is a significant research finding.
Funding agencies can support this attitude towards conflicts by clearly communicating that they understand the
significance of conflicts in TDR and that their occurrence
is not seen as failure. As an alternative to self-managed
conflict management programmes, they could offer and
promote flexible opportunities of external support like
mediation (see: Recommendation 2C).
Researchers, for their part, should appreciate conflicts as
catalytic forces while being open to resulting adaptations
to the research agenda. They should transparently name
and discuss conflicts on the project level and in their
feedback to the funding agencies. They should also proactively ask for the before-mentioned supportive measures from the funding agencies, without being afraid that
this could be interpreted as failure.

A. Introductory workshops that prepare the
researchers for the specificities of transdisciplinary research
These workshops should be geared to communicating
TDR methodologies. The aim of the workshops would
be for researchers to build on the experiences and
reflections of other TDR projects right from the beginning of the project. This would reduce the risk of ‘reinventing the wheel’ in any TDR project – a circumstance
that is likely to be observed, given the relatively new
research format (Hoffmann et al., 2017). In addition,
these workshops could raise awareness that TDR benefits from a close exchange of knowledge, a disclosure of
inherent issues, and a transparent exchange of interim
results – in the sense of an iterative approach to a common vision of research. Furthermore, they could react
to the need to prepare researchers for conflicts and
challenges that inevitably come along with TDR settings
(Siebenhüner 2018).
B. Interim reports and interim workshops aimed
at supporting reflexivity
In the case of the WECHSEL project, programme requirements to the interim report focused on communicating
the status of the most important scientific and technical
interim results of the project. Additionally, the opportunity should be seized to evaluate the TD process to date
and to disclose the progress of knowledge integration as
well as to reflect on methods for generating syntheses.
The interim reports should also be used deliberately to
give room to the inevitable conflicts within TD research,
to encourage their naming, and to examine what contribution they could make to the acquisition of systemic
and transformative knowledge.

2. The need to enhance reflexivity in
transdisciplinary projects

C. Means to involve external consultancy

Secondly, we argue that there is a need to enhance
reflexivity within the TD process.

Methodological support from external TD experts can
facilitate the researchers’ ability to take a step outside
their daily research tasks to critically reflect on the process (Beecroft et al. 2018: 93; Defila and Di Giulio 2020).
In the case of the WECHSEL project, an external consultancy might have been able to contribute, at an earlier
stage, to the disclosure and moderation of conflicting
interests and objectives. The means to include external
consultancy could either be integrated into an accompanying research project (Defila and Di Giulio 2018b) or
designed as independent elements that can be flexibly
included in the process if required.

Against the background of the experience within WECHSEL, where research team members were primarily concerned with the collection of data as well as the design
of innovative transformative spatial and energetic
scenarios in complex co-design settings, resources to
reflect on the TDR process itself on a meta-level were
missing. However, this reflection is very conducive to
making underlying issues explicit (Fazey 2018), to facilitating a synthesis finding (Polk 2015b), and to steering
the research process in the right direction (Hoffmann et
al. 2017).
Therefore, funding agencies and policymakers should
demand a process-related meta-reflection of the TD
research, and grant financial and methodological support especially for this endeavour. The project participants, on the other hand, should actively request
this reflection if this is not ensured by a suitably
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experienced TD project manager and implemented
within the research proposal and research design. In
our view, the following elements are fundamental to
support reflexivity:

Although conflicts are an integral part of TDR processes, TD literature seems to perceive them mainly
as a challenge. With our experience from the WECHSEL project and the recommendations derived from it,
we would like to help researchers to understand and
manage conflicts more effectively and encourage them
to also understand conflicts as catalytic elements for
knowledge production.
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