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Abstract
Process-oriented transdisciplinary research is generally seen as a promising approach to facilitate sustainability transitions. 
This type of research requires new participatory roles for researchers. These new roles may conflict with traditional, more 
academic roles that researchers often maintain next to their new roles. Using the Dutch transdisciplinary Knowledge-Action 
Programme on Water (KAP Water) as a case study, we highlight tensions that researchers adopting these new roles experi-
ence. We have observed both practical and more fundamental tensions between roles of researchers in process-oriented 
sustainability research. In particular, it proved difficult to combine more engaged roles, where researchers are involved 
in dialogues for change, with knowledge-oriented roles, where researchers focus on knowledge provision and are further 
removed from ‘real-world action’. Tensions arise from three sources: (1) researchers’ self-perception and expectations; (2) 
expectations from transdisciplinary partners, funders and researchers’ home institutions; and (3) societal convictions about 
what scientific knowledge is and how it should be developed. This paper contributes to the literature by enhancing the under-
standing of the interactions and tensions between the roles of researchers in transdisciplinary research.
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Introduction

In response to pressing sustainability issues in a number of 
domains such as energy supply, water supply, transporta-
tion and agriculture, there is growing interest in transitions 
towards sustainability (Frantzeskaki et al. 2012; Grin et al. 

2010; Markard et al. 2012). Sustainability transitions deal 
with ‘wicked problems’ that persist over time and require 
a fundamental change of culture, structure and practices in 
order to achieve a new, sustainable system (Frantzeskaki and 
De Haan 2009). Wicked problems are characterised as being 
non-predictable and ‘open ended’ emergent phenomena with 
non-linear dynamics. Wicked problems have no clear-cut 
definition because too many factors underlying the problem 
influence each other. Numerous possible explanations exist 
and since every attempt to address a wicked problem affects 
the underlying complex system: each intervention affects 
the initial problem and can make it even more complex 
(Klein 2004; Menken and Keestra 2016; Scholz and Steiner 
2015b). Ambiguity exists between the perceptions of the 
various actors who are working to address wicked problems, 
meaning that there are divergent understandings of both the 
problems and the solutions (Segrave 2014).

Given the complexity, uncertainty and ambiguity of the 
problems, the sustainability transitions to address them cru-
cially depend on inputs from scientific knowledge. How-
ever, the typical mono-disciplinary and linear organisation 
of academic knowledge production tends to limit the con-
tribution of science to incalculable and uncertain transition 
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processes, making it hard for academic knowledge produc-
tion to match the needs of transition processes. In order 
to facilitate societal change, researchers cannot rely on a 
knowledge-first approach, they should also actively partici-
pate in change processes. This has been termed a process-
oriented approach to sustainability science (Miller 2013). 
Although the former approach regards the scientist purely as 
a provider of knowledge, a process-oriented approach sees a 
more engaged role for the scientist in also being involved in 
dialogues for change. Process-oriented sustainability science 
can be regarded as a manifestation of transdisciplinarity, a 
collaborative mode of knowledge production with contribu-
tions from both researchers and practitioners (Hadorn et al. 
2006; Lang et al. 2012; Wiek and Lang 2016) and a critical 
and self-reflexive research approach that relates societal with 
scientific problems (Jahn et al. 2012).

Process-oriented approaches towards sustainability transi-
tions require new roles and activities for researchers that go 
beyond traditional roles and activities (Hilger et al. 2018; 
Loorbach 2010; Pohl et al. 2010; Wittmayer and Schäpke 
2014). Apart from acting as a traditional provider of knowl-
edge, researchers also need to function as knowledge bro-
kers, process agents and change agents (Wittmayer and 
Schäpke 2014). Funders and programme managers tend to 
have unrealistic expectations of researchers in transdisci-
plinary projects, resulting in overburdening of researchers 
(Pohl and Hadorn 2007). Moreover, there is a paradoxical 
tension in transdisciplinarity being simultaneously part of 
and separate from traditional research contexts (Polk 2015). 
This tension is also evident in what is expected from trans-
disciplinary processes. Such processes are supposed to have 
a socially robust orientation and lead to solutions which are 
both socially accepted as well as science-based and state-
of-the-art (Scholz and Steiner 2015a). ‘Science-based state 
of the art’ seems to refer to more traditional understandings 
of science, whereas ‘socially robust and accepted solutions’ 
gear more towards what can result from collaborations. In 
this contribution, we wish to highlight this tension in pro-
cess-oriented sustainability research and reflect on possible 
ways to resolve this.

Although earlier research has provided typologies of new 
tasks and roles for researchers (Adelle et al. 2019; Witt-
mayer and Schäpke 2014) and has identified some factors 
that influence how researchers choose to adopt certain roles 
(Hilger et al. 2018), there is still a limited understanding of 
the interactions and tensions between the different roles of 
researchers in transdisciplinary research. This paper aims 
to address this gap. Because our case study takes a societal 
rather than a technical approach by focussing on govern-
ance, our analysis will focus on social scientists. We assume 
that the roles and tensions experienced by researchers are 
likely to differ between disciplines. The aim of this paper, 
therefore, is to unravel how social-scientific researchers deal 

with various tensions in their roles within transdisciplinary 
sustainability research to make a valuable contribution to 
sustainability transitions.

We use the Dutch Knowledge-Action Programme on 
Water as a case study. First, we introduce a theoretical 
and analytical framework describing roles of researchers 
involved in process-oriented sustainability research. Second, 
we present our methodology including a description of the 
Knowledge-Action Programme on Water. Third, we present 
the results of our empirical study. In conclusion we discuss 
the implications of our results.

Theoretical framework

Transdisciplinarity and sustainability programmes

Innovation and transition processes that aim to solve com-
plex societal problems require a heterogeneous group of 
stakeholders to be involved, which simultaneously increases 
the ambiguity of the problem definition (Dewulf et al. 2005; 
Regeer 2009; Schut et al. 2013). Transdisciplinary, process-
oriented research is suggested as a promising approach to 
address sustainability challenges and develop sustainable 
solutions (Hadorn et al. 2006; Lang et al. 2012). Trans-
disciplinary research is characterised by co-production of 
knowledge by different scientific disciplines and non-sci-
entific actors from domains, such as business, government 
and civil society (Lang et al. 2012; Stock and Burton 2011). 
Transdisciplinary processes are often conceptualised in three 
phases: (i) forming a common research object, (ii) producing 
new knowledge and (iii) evaluating new knowledge for its 
contribution to both societal and scientific progress (Jahn 
et al. 2012). To guarantee that research reflects the complex-
ity and diversity of sustainability challenges, it is important 
to include all relevant actors, visions and interests in trans-
disciplinary sustainability programmes (Hadorn et al. 2006). 
Involvement of non-scientific actors in research programmes 
has indeed been found to result in knowledge that is more 
useful in practice (Jolibert and Wesselink 2012; Walter et al. 
2007). Becker (2002) describes transdisciplinary sustain-
ability research as a highly interactive process between dif-
ferent researchers and social actors, where new phases are 
entered and relationships change continuously. In this con-
text, Wiek et al. (2012) describe the development of sustain-
ability science in a tension between a descriptive–analytical 
and a transformational mode. Although the first focusses on 
analysing problems, the second mode focus on research to 
find practical solutions to these problems. A typical prob-
lem in sustainability and transdisciplinary projects is find-
ing a balance between understanding a problem in its real-
life context and working towards its transformation on the 
one hand and contributing to a common body of theoretical 
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knowledge on the other hand. Miller distinguishes between a 
‘knowledge-first’ approach, in which researchers act primar-
ily as a knowledge provider and a process-oriented approach 
in which researchers also participate in ‘‘establishing, 
facilitating and participating in mechanisms or dialogues 
for change’’ (Miller 2013). This paper focuses on process-
oriented research.

Although transdisciplinary research is often suggested 
as a suitable approach in sustainability literature, there are 
also barriers and challenges associated with it. Because 
the principles of transdisciplinary research do not readily 
match with the institutional context of academic research, 
it requires protection in the form of nurturing, shielding or 
empowerment (Boon et al. 2019). There is a large body of 
literature elaborating on the barriers for transdisciplinary 
research. Brouwer et al. (2017) summarise these barriers by 
differentiating between methodological and epistemological 
barriers, social and political barriers and institutional barri-
ers. These barriers can be expected to be even more powerful 
in the case of process-oriented research. On the epistemo-
logical level, academic researchers experience difficulties 
in transcending disciplinary boundaries and recognising the 
relevance of experiential knowledge (Benard and de Cock-
Buning 2014). On the social level, it can be difficult to over-
come cultural differences in the norms and values of research 
versus practice (Mollinga 2009). Moreover, various conflicts 
can occur when collaborations involve different partners, 
reflecting the different priorities of the research partners and 
of the practitioners (Kloet et al. 2012), different expectations 
among the partners (Boon et al. 2014) or different problem 
definitions among actors (Hegger et al. 2012). On the institu-
tional level, transdisciplinary research has been shown to be 
less rewarding in terms of publications in high impact jour-
nals (Rafols et al. 2012) career advancement (Van Rijnso-
ever and Hessels 2011), and funding acquisition (Bromham 
et al. 2016). Strategies to overcome the various challenges 
include balanced team composition (Boon et al. 2014), smart 
programme design (Hessels et al. 2018) and tailored quality 
criteria (Jahn and Keil 2015). The current paper deals with 
the struggles of individual researchers in dealing with the 
demands and expectations of different actors.

Roles of researchers in sustainability transitions

Taking a process-oriented transdisciplinary approach in 
sustainability science has implications for the role of the 
researcher (Scholz 2017). Roles are socially constructed and 
are negotiated during the process, they can change over time 
because of process dynamics. Roles can be purposefully 
adopted, but can also gradually develop often in an interplay 
between programme necessities and personal characteristics 
of the researcher (Hilger et al. 2018; Wiek 2007; Wittmayer 
et al. 2017; Wittmayer and Schäpke 2014). The integration 

of non-scientific actors and knowledge in research implies 
different expectations about the activities of researchers. 
Next to creating new scientific knowledge, scientists are now 
also expected to contribute to activities such as facilitating 
collective learning processes and bringing sustainability into 
practice (Loorbach 2010; Pohl et al. 2010; Wittmayer and 
Schäpke 2014). Moreover, both science and society call for 
researchers to recognise and accept their social responsibil-
ity for the consequences of the application of their research 
(Cornell et al. 2013). This may also include active partici-
pation in sustainability transitions, which in turn implies 
that researchers can be invited to take up a role in processes 
initiated by others, for instance as catalysts or even activists 
(Scholz 2017) According to the principles of action research, 
intervening in the object of research can serve both as an 
impact strategy and as a strategy to acquire valuable insights 
(Kemmis 2009; Zuiderent-Jerak 2015). This double motiva-
tion is similar to the goals of design science research, which 
aims both to improve the environment by the introduction 
of new and innovative artefacts and to build a systematic 
knowledge base (Hevner 2007). Such process-oriented 
research also requires different competencies of research-
ers. Wiek et al. (2011) synthesised five key competences 
that are needed to address complex sustainability challenges: 
systems-thinking competence, anticipatory competence, nor-
mative competence, strategic competence and interpersonal 
competence. In order to successfully co-create knowledge 
and action for sustainable development, these five compe-
tencies should be integrated and combined with each other.

This paper deals in particular with process-oriented 
research practices in which researchers do not only produce 
and provide knowledge to support sustainability transi-
tions, but in which they intend to also actively contribute 
to systemic change. This results in what Wiek (2007) calls 
a ‘third epistemic way’ of doing joint research that comes 
with four general challenges that add to the complexity of 
knowledge co-creation: confounded agenda’s, separate data 
philosophies, reluctance to face exposure and co-existing 
values (Wiek 2007). Adelle et al. (2019) similarly created 
a framework to clarify the role of the researcher in co-crea-
tion processes, differentiating between tasks for researchers 
during problem exploration (e.g. identifying and clarifying 
diverging views and values), problem puzzling (e.g. gather-
ing ideas) and problem solving (e.g. finding realistic pairings 
between problems and solutions).

New expectations of sustainability researchers come 
with specific challenges for researchers, in addition to the 
barriers to transdisciplinarity listed above. Wittmayer and 
Schäpke (2014) have identified four key issues for research-
ers in process-oriented approaches to sustainability research: 
ownership, sustainability, power and action. They relate 
these four issues to five corresponding roles of research-
ers in transdisciplinary sustainability research. These roles 
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reflect how researchers deal with the four key issues: reflec-
tive scientist, process facilitator, knowledge broker, change 
agent and self-reflexive scientist (Wittmayer and Schäpke 
2014). Building on this typology, the current paper aims to 
enhance the understanding of the interactions and tensions 
between these different roles, which remain underexplored 
in the paper by Wittmayer and Schäpke.

Hilger et al. (2018) have found that researchers adopt 
non-conventional (i.e. more engaged) roles under certain 
conditions: (1) when being pressured to carry out real-world 
action; (2) when researchers work with practice partners 
who have fewer resources such as time, staff and financial 
resources; (3) when there is lack of a functional project 
group. Researchers are likely to adopt the role of change 
agent when these conditions occur in conjunction. Hilger 
et al. (2018) also found that the role of self-reflexive scientist 
was often chosen as a ‘retreat’ option when it was not pos-
sible or desired to take on any of the other roles.

Analytical framework

Our analytical framework strongly builds on the work of 
Wittmayer and Schäpke (2014) and Hilger et al. (2018), but 
we have chosen to formulate more precise definitions, that 
differ at some points from the original terminology. We con-
ceive the four issues introduced by Wittmayer and Schäpke 
as questions that need to be addressed in order for a process-
oriented programme to succeed. If programme participants 
do not agree about these issues, expectations of the roles and 
contributions of researchers will vary, creating uncertainty 
and ambivalence for the researchers. For the first three issues 
we use the definitions provided by Wittmayer and Schäpke; 
for the fourth we have formulated our own question similar 
to the other three.

• Ownership: Who owns (parts of) the problem, the pro-
cess, its outcomes and its possible continuation?

• Sustainability: What is the dominant understanding of 
possible pathways to achieving sustainability?

• Power: Who determines the contours of the space for 
societal learning and sets its direction?

• Action: How to balance action and real-world change on 
the one hand with reflection and analysis on the other? 
This question is slightly more precise than the formula-
tion of Wittmayer and Schäpke who argue that ‘research-
ers actively facilitate research processes, which are aimed 
at fostering action or real-world change (…)’ but do not 
define the dilemma how to balance action and reflection 
that researchers face as a result.

Based on an analysis of recent literature we have adapted 
the sets of different activities that characterise different 
possible roles in the process in Table 1. The delineations 

between the different roles are not as clear cut as the table 
may suggest. As indicated, these roles are formed, negotiated 
and can change during the research process, both purpose-
fully and in reaction to process dynamics. We have ordered 
the potential roles with respect to the level of engagement, 
in which the traditional researcher (knowledge-oriented) at 
one end of the spectrum works ‘disengaged from practice’, 
whereas the transition leader takes on an engaged role and is 
deeply immersed in real life action (action-oriented). It can 
be expected that more engaged forms of research can lead 
to stronger experience of the tension of being simultane-
ously part of and separate from traditional research contexts 
(Polk 2015), as well as of potential overburdening (Pohl and 
Hadorn 2007).

Methods

Our case: the knowledge‑action programme 
on water (KAP Water)

Our case study is located in the Netherlands, a country 
mostly below sea level where water management is essen-
tial to national security. In addition, many of the envisaged 
transitions for the Netherlands (e.g. climate adaption, renew-
able energy, circular economy, reversal of biodiversity loss) 
have serious consequences for water management. Our case 
addresses current urban sustainability challenges in the con-
text of ongoing developments in the Metropolitan Region of 
Amsterdam.

The Knowledge-Action Programme on Water (KAP 
water) was initiated in 2015, following a project proposal 
drafted by a policy entrepreneur from the water authority 
of Amsterdam (Waternet) and an action researcher from an 
applied water research institute (KWR), submitted to a mem-
ber of the executive board and the general administrative 
body of the water authority. Science, policy and practice 
therefore combined forces from the outset. In 2016, the local 
universities (Vrije Universiteit Amsterdam and the Univer-
sity of Amsterdam) joined the KAP Water team, bringing 
models of how to approach (knowledge) co-creation.

In the Dutch water sector, the dominant approach used 
for facilitating innovation is to demonstrate and test new 
technologies in pilot projects. Over the past 15 years it has 
become increasingly obvious, however, that these pilots 
will not bring about the necessary transitions on their own, 
because pilots are generally technology focussed and tend to 
not sufficiently take social, political, legal and economic fac-
tors into consideration. Moreover, the knowledge system was 
failing to support policy entrepreneurs in their endeavours to 
achieve the intended transitions. In this context, KAP water 
was initiated and grew.
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The motto of KAP Water (2016–2019)1 is: Organising 
Innovatively, Together. The aim is to support the intended 
transition to the circular, resilient cities of the future with 
knowledge development and knowledge valorisation embed-
ded in planning and design processes. With scientifically 
sound and broadly supported knowledge, the decisions and 
actions of the government and partners are better substanti-
ated. The necessity to balance ‘science based’ and ‘socially 
accepted’ knowledge (Scholz and Steiner 2015a) was thus 
evident from the very beginning of the programme.

Much attention was paid to ‘asking the right questions’, 
so most of 2016 was spent on preparing a knowledge-action 
agenda, which was validated and supported by relevant 
stakeholders, and peer-reviewed by scientists. This phase 
was financed by the water authority of Amsterdam (Water-
net), with in-kind contributions from the other partners and 

co-funding from Amsterdam Water Science and KWR. The 
outcome was a programme with four work-packages (WPs), 
as shown in Table 2. WP1 and WP3 developed mostly along 
the lines of reflective science and knowledge brokering: sys-
tematisation and synthetisation of existing knowledge and 
application-oriented knowledge, with a disengagement from 
praxis. WP2 developed into a strongly action-oriented pro-
ject, with a co-creation trajectory at its centre. WP4 was 
enacted in light of one of the core-objectives of the pro-
gramme: creating a vibrant knowledge action network con-
sisting of governors, practitioners and scientists, that would 
spur the innovation in water governance in the Amsterdam 
Metropolitan Region. See our supplementary material for 
more details.

The specific knowledge demand in KAP Water was to 
support the co-creation of innovative governance arrange-
ments that enable a resilient, sustainable and circular water 
cycle. WP leaders were chosen according to the expertise 
of the various institutions involved. WP leaders were all 
researchers with a PhD degree, since the executive board 
and the general administrative body of the water author-
ity asserted that the scientific rigour and “neutrality” of 

Table 1  Potential roles and typical activities in process-oriented sustainability science

Role Typical activities

Traditional researcher 
(reflective scientist)

Provide scientific knowledge on the basis of analysis, validated by the respective discipline, to inform decision making 
(Miller 2013; Pohl et al. 2010; Wittmayer and Schäpke 2014)

Investigate application-oriented knowledge (legislation, best practices, etc.) (Hilger et al. 2018)
Analyse dynamics, actors and actions (often ex post) (Wittmayer and Schäpke 2014)
Analyse outcomes (Wittmayer and Schäpke 2014)
Reflect on interventions, evaluates disengaged from praxis (Hilger et al. 2018)
Deconstruct problems into solvable parts (Adelle et al. 2019)
Overlay existing concepts on problem narratives and frames (Adelle et al. 2019)

Self-reflexive scientist Write observation protocols and research diaries (participate and observe) (Hilger et al. 2018)
Reflection with regard to internal and external power-dynamics (Wittmayer and Schäpke 2014)
Reflection on own normative orientation (Wittmayer and Schäpke 2014)
Provide feedback to the other researchers in order to facilitate reflection about their interactions with practitioners (Hoes 

et al. 2008)
Knowledge broker Synthesise academic knowledge and make this accessible for practitioners and vice-versa (Miller 2013)

Provide space for critical reflection (Wittmayer and Schäpke 2014)
Mediate different perspectives (Wittmayer and Schäpke 2014)
Match experts and stakeholder groups (Schut et al. 2013)
Translate, interpret and connect knowledge to different audiences (Adelle et al. 2019; Maag et al. 2018)
Link scientific analysis to public debate (Adelle et al. 2019)
Find realistic problem–solution couplings (Adelle et al. 2019)

Process facilitator Initiate and facilitate the learning and design process and experiment (Maag et al. 2018; Wittmayer and Schäpke 2014)
Organise and prepare work sessions
Locate, select and invite participants (Adelle et al. 2019; Wittmayer and Schäpke 2014)
Encourage expressions of different viewpoints (Wittmayer and Schäpke 2014)
Provide space for critical reflection and deliberation (Hilger et al. 2018; Pohl et al. 2010)
Knowledge integration (Jahn et al. 2012)

Transition participant
(change agent)

Participates in process that aims to address real life problems (Hilger et al. 2018; Wittmayer and Schäpke 2014)
Actively intervene in system innovation (Wittmayer and Schäpke 2014)

Transition leader Actively intervene in system innovation by motivating and empowering participants to lead their own process (Witt-
mayer and Schäpke 2014)

Recognise the implications of current levels of capacity while also building capacity (Adelle et al. 2019)

1 The programme has been extended for the term 2020–2023 and 
now has a broader scope and includes cases in other parts of The 
Netherlands. However, at the time of our data collection the pro-
gramme was limited to Amsterdam. For more information on the pro-
gramme, visit the website: https:// kenni sacti ewater. nl

https://kennisactiewater.nl
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knowledge was paramount. At the same time, innovators 
and policy entrepreneurs in the co-creation processes were 
given priority in defining the thematic focus of the work. 
The WP leaders and programme leader, together with two 
policy entrepreneurs from the water authority of Amster-
dam, formed a core team who coordinated activities, such 
as workshops to stimulate dialogue between policy makers, 
practical innovators and scientists. The co-creation trajecto-
ries involved (and were owned by) participants from various 
public organisations. For example, in the pilot that focussed 
on opportunities for integrating asset management across the 
water and energy sectors, the municipality, water authority, 
and energy network manager were at the table with research-
ers as reflexive scientists, who took on various combinations 
of the roles listed in Table 1.

Research strategy

This article builds on the results of WP4, and partly results 
from the structured discussions on the different roles of 
researchers held within WP4. All four authors have been 
part of KAP water, but in different phases of the programme, 
with different levels of engagement and in different roles. 
The lead author of this article was a relative outsider and 
performed the role of reflective scientist. The other three 
authors formed part of the core team, responsible for WP2, 
WP4 and overall responsibility for the programme respec-
tively. This article therewith is a thorough self-reflexive 
exercise, but simultaneously based on a series of interviews 
and document analysis mainly performed by the lead author. 
We specifically reflected on our own normative assumptions 
on the role of research(ers) in process-oriented sustainability 

research (Wittmayer and Schäpke) and scrutinised the ways 
in which we produced and used knowledge and methodo-
logically challenged “how science itself deals with the ten-
sion between its constitutive pursuit of truth and the ever 
increasing societal demand for the usefulness of its results” 
(Jahn et al. 2012).

WP4 started with an analysis of the existing knowledge 
action network, performed as reflective science.2 In a second 
round of analysis a relative outsider (lead author) interviewed 
researchers as well as societal actors (i.e. from the domains 
of policy, practice and governance) who were involved in 
the programme. Additionally, we analysed internal docu-
ments and (web) publications3 and drew from observations 
by the authors during meetings and workshops (not fully 
documented). Table 3 provides an overview of the inter-
views. The semi-structured, in-depth interviews involved 
questions related to topics such as knowledge co-creation, 
the role of the interviewee in the knowledge-action network 
and the interaction of knowledge and action in the pro-
gramme. By using a flexible interview guide, we were able 
to tailor the questions to the position of the actors in each 
of the four domains. The interview series in 2017 focussed 
on policymakers and practitioners, in order to investigate 

Table 2  Work packages and goals of the knowledge-action programme on water 2016–2019

Work package Goals

WP1: governance strategies Provide policy entrepreneurs in the current co-creation projects with action 
perspectives and help the elected members of the executive board of the water 
authority to make more informed decisions

WP2: Systemic changes in co-creation processes (led by MH) Augment co-creation projects with action researchers to: (1) unlock knowledge 
for the policy entrepreneurs about issues that are crucial to their designs; (2) 
Identify and articulate knowledge needs to prioritise themes and set agendas 
in the science system; (3) Record knowledge and the learning process from 
individual cases to help others who follow (4) Give direction to the design 
and learning process (e.g. using a specific reflexive design methodology)

WP3: Risks and responsibilities in new governance systems Identify opportunities and bottlenecks for innovative governance, including 
innovative business cases for providing water services and with special atten-
tion to the division of responsibilities and risks. The underlying goal is to 
make options clearer for decision makers

WP4: Sustainable knowledge-action system (led by LH) Provide methods for fruitful knowledge exchange based on existing literature 
and facilitate a reflexive and responsive approach in the programme. The end 
goal is to strengthen the local knowledge-action system (science-policy-prac-
tice interface) in Amsterdam to help all parties involved to learn, exchange 
experiences, formulate new (research) questions and thus enable the intended 
transitions

2 This analysis resulted in a Master’s thesis report by van Splunter 
(2017), titled: “Strengthening the knowledge action system of circular 
and sustainable water governance in Amsterdam”. This thesis is avail-
able at https:// kenni sacti ewater. nl
3 This included (blog) reports about workshops or meetings and 
a document describing the approach of the KAP Water programme 
(titled:”programma-aanpak voor vernieuwing in water governance”). 
These documents are publicly accessible at https:// kenni sacti ewater. nl

https://kennisactiewater.nl
https://kennisactiewater.nl
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their expectations and experiences with the programme. In 
the second series of interviews (2018), conducted by the 
lead author, actors from all domains (i.e. research, govern-
ance, policy, practice) involved in the programme reflected 
on their experiences in the programme so far. Interviewees 
in this series were sampled by selecting actors who were, at 
that moment, actively involved in the co-creation sessions 
of KAP Water, to be able to reflect with them on their expe-
riences in the programme. The set of interviews in 2019 
specifically focussed on a reflection by researchers regard-
ing their role as a researcher and challenges they had to deal 
with being involved in the programme. All researchers who 
played a substantial role in KAP Water were interviewed 
during this series (most interviewees overlapping with those 
interviewed in the 2018 series).

Interviews from the 2017 and 2018 4series were all 
recorded and transcribed verbatim. Interviews from the 
2019 series were either transcribed immediately during 
the interview itself or responded to in writing by the inter-
viewee. Interview transcripts were then coded using Atlas.
ti software (qualitative data analysis). Coding was first done 
deductively, using a codebook based on our theoretical and 

analytical framework (Hsieh and Shannon 2005): we clus-
tered codes in code croups around theoretical themes using 
the code groups ‘knowledge co-creation’, ‘key issues for 
researchers’, ‘reflexivity’, ‘roles of researchers’, ‘transdisci-
plinarity’ and ‘type of knowledge question’. Then, we coded 
the data inductively, adding codes that emerged from read-
ing and re-reading the raw data to the existing code groups 
(Mayring 2004; Thomas 2003), using an interpretive and 
comparative approach. Analysis of the interview transcripts 
was done in an iterative process of multiple rounds of cod-
ing (Charmaz and Belgrave 2012), going back to previously 
coded transcripts to integrate new (inductive) codes and to 
confirm/adapt previous coding.

Our results section is firstly based on the analysis of the 
interviews (n = 28), enriched with internal document analy-
sis and observations during meetings and workshops. Note 
taking during workshops and other meetings was not done 
systematically, mainly due to lack of planning and time 
and in some cases because no-one was explicitly assigned 
a role as note-taker. Because of this lack of systematic note 
taking, these sources are subject to biased interpretation of 
researchers. We therefore used those sources and observa-
tions only complementary to the analysis of the interviews. 
Additionally, we asked researchers involved in KAP Water 
(but not involved in the writing of this article) to reflect on 

Table 3  Interviews conducted in 2017, 2018 and 2019 with actors who were involved in the Knowledge-Action Programme on Water from the 
domains of research, governance, policy and practice

2017 2018 2019

Research 1. Researcher system change 8. Researcher strategy development
9. Researcher governance
10. Researcher value creation
11. Researcher system change
12. Researcher risks and responsibilities

23. Researcher 
strategy develop-
ment

24. Researcher 
reflexive moni-
toring

25. Researcher 
system change

26. Researcher 
knowledge co-
creation

27. Researcher 
system change

28. Researcher 
value creation

Governance 13. Water Board (executive)
14. Water Board (general)
15. Water Board (general)
16. Water Board (general)

Policy 2. Waternet (see footnote 4)
3. Waternet
4. Municipality of Amsterdam

17. Waternet
18. Municipality of Amsterdam
19. Waternet
20. Waternet

Practice 5. Engineer
6. Business owner
7. Business owner

21. Consultant electrical power
22. Consultant smart grids

4 Waternet is a governmental organisation in Amsterdam focusing on 
drinking water supply, sewage systems and water management.
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our manuscript and indicate whether they recognised our 
findings. We integrated their reflections in this article.

Results

In this section we first discuss how the key issues were 
addressed within KAP Water as well as possible tensions 
researchers experienced in addressing these questions 
(Sect. 4.1). In Sect. 4.2 we discuss the interplay of roles that 
researchers adopted in KAP Water when addressing these 
questions.

Issues and roles

Ownership: Who owns (parts of) the problem, the process, 
its outcomes and its possible continuation?

Practitioners, public sector managers, policy officers and 
researchers in KAP Water felt they had a common task in 
working towards innovative water governance. While there 
was willingness to join efforts and work on solutions, none 
of the involved parties felt they were responsible for the 
problem of adjusting water governance to new challenges 
in water management. The municipality of Amsterdam was 
often named as a coordinating party responsible for realising 
the outcomes of their collaboration. The municipality is the 
leading party. (…) in the end, they are going to do it and 
they will make the final decision. We want to do our part, but 
they are in the driver’s seat (Governance). The municipality 
recognised that they are an important party that can take a 
coordinating role in implementing solutions, but they were 
also still searching for their position in the process and who 
should be responsible for what. We used to have sectoral 
owners. (…) they all interact with each other, but who is 
responsible overall? (Policy).

Researchers, on the other hand, were seen as owner of 
the process by actors involved in the co-creation process, 
and researchers also took on this responsibility by acting as 
process facilitators in the co-creation sessions. In line with 
the analysis by Hilger et al. (2018), the adoption of the role 
can be partly explained by the limited resources available for 
the programme. With regard to ownership, researchers did 
not necessarily experience tensions regarding their role as 
a researcher, but rather between who they felt should be the 
owner (i.e. cooperating organisations in the programme) and 
those who acted like the owners (i.e. the core team of the co-
creation trajectory). Researchers felt ambivalent with regard 
to the division of responsibility, resulting in researchers ini-
tially taking responsibility for the process, but trying to hand 
back responsibility later on in the programme. Ambiguity 
around problem ownership made it difficult to move forward. 
Researchers participated in the co-creation sessions as pro-
cess facilitators by (co)organising the sessions. As transition 

participants, researchers positioned themselves next to the 
other participants, working together to find solutions for a 
circular water cycle.

Sustainability: What is the dominant understanding of 
possible pathways for sustainability?

Sustainability was not a contested topic in KAP Water, 
in the sense that participants from all organisations saw the 
need for change towards sustainability and shared a sense 
of urgency to change current water governance. In the co-
creation sessions all participants expressed a personal drive 
to advance systems transformation through their work, 
although the best way to reach sustainable water govern-
ance was subject to discussion. An example of a sustain-
ability issue was the discussion whether solutions should be 
centralised or decentralised. This was an ongoing discussion 
that returned throughout the process.

In discussions around sustainability, participants expected 
researchers to provide answers about ‘best’ sustainable solu-
tions. However, researchers felt that this was not their task 
because they wanted to explore possible sustainable solu-
tions together, in a co-creation process. Nevertheless, in 
their role as traditional researcher researchers operational-
ised sustainability concepts and studied possible sustainable 
solutions, for example with regard to multiple value crea-
tion. During co-creation sessions, researchers translated and 
shared research results in their role as knowledge broker and 
process facilitator. Because exploring different sustainable 
solutions was part of the programme’s set-up, researchers 
did not experience sustainability as a major issue in KAP 
Water. It goes without saying that we work with different 
perspectives, so there are also different definitions of sus-
tainability (Research). Finally, researchers observed that 
within KAP Water participants created and exchanged a lot 
of knowledge about problems around water governance and 
possible solutions, but not about how to implement these 
solutions and move from future visions to the desired sce-
nario. In other words, they focussed on target knowledge 
rather than transformation knowledge (Pohl and Hadorn 
2007).

Power: Who determines the contours of the space for 
societal learning and sets its direction?

The network of actors (researchers, policy officers, gov-
ernors, practitioners) formed around KAP Water included 
different norms and values in relation to collaboration and 
knowledge production (Mollinga 2009). One of the out-
comes of the programme is strengthened relationships within 
the network and closer relationships between participants. 
In practice you create networks of people who get to know 
each other (Practice). As process facilitators researchers 
facilitated the learning process by posing thought-provoking 
statements and questions and strategically pairing partici-
pants with each other. As traditional researchers, research-
ers made assumptions explicit and voiced observations with 
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participants to create awareness. I posed the slogan ‘with 
business as usual we are not going to make it’. (…) State-
ments like this really get people moving. It ensured that cen-
tral people joined us (Research).

Researchers experienced several tensions in relation to 
power dynamics in KAP Water, such as a mismatch between 
needs of the client who funded the programme (interaction, 
networking) and needs of the researcher (deepening learn-
ing process through scientific analysis). This resonates with 
earlier analyses of transdisciplinary programmes that found 
diverging expectations and incentive structures between 
researchers and stakeholders (Boon et al. 2014; Kloet et al. 
2012). Related to this, several participants have experienced 
a lack of clarity about who got to decide the course of the 
programme. Because actors with the authority (managing 
directors of the participating organisations) to make final 
decisions were not present at the co-creation sessions, the 
teams felt that processes of change were delayed. Processes 
go slowly, a lot more slowly than we would like. We feel 
that power is exercised way too little (Research). As transi-
tion leaders, researchers helped shape meetings between the 
teams and ‘authoritative’ actors to speed up both the deci-
sion making process and the innovation process.

Action: How to balance action and real-world change 
on the one hand with reflection and analysis on the other?

Action was a central part of the co-creation sessions 
where actors from the domains of practice, policy, govern-
ance and research collaborated to work towards innovative 
water governance in Amsterdam. Participants from prac-
tice, policy and governance appreciated the fact that KAP 
Water adaptively developed alongside developments ‘in the 
field’. However, for researchers it was difficult keep up with 
everything that happened in practice while simultaneously 
maintaining the continuity of the programme and conduct-
ing relevant research to answer questions that arose within 
the programme.

Researchers involved in the co-creation sessions in their 
roles as process facilitator and transition participant strug-
gled to find a balance between participating on the one hand 
and documenting the learning process on the other hand. We 
are so busy ‘doing’ that we fail to document and systemise 
the learning process (Research). Experience with this way 
of working seems an important factor to tackle this issue. 
This may relate to the key competences for process-oriented 
research proposed by Wiek et al. (2011). Acting in a system 
innovation requires continuously switching between (…) 
what happens in your environment and the broader con-
text. That requires exercise (Research). On the other hand, 
researchers who were not involved in the co-creation ses-
sions often took on a role as traditional researcher, devel-
oping new knowledge based on learning questions raised in 
the co-creation sessions. While KAP Water focusses both 
on knowledge production (through research, dissemination, 

etc.) and action (by working with a diverse network of stake-
holders on real-life change), knowledge and action were not 
always integrated well. Some researchers felt that decision 
makers did not take their research results sufficiently into 
account, while decision makers argued knowledge did not 
sufficiently connect to their reality. WP4 provided the reflec-
tion space to discuss this tension, becoming more aware of 
the different time-cycles of reflective research vis-à-vis 
practice. These discussions did not solve the problem, but 
did stimulate researchers to sometimes more consciously 
switch roles when practice needed it. For instance, by 
quickly reviewing documents from practice and providing 
application-oriented knowledge, instead of awaiting post-
hoc analysis.

Interplay of roles

Researchers in KAP Water frequently changed and com-
bined roles during the research process. Researchers experi-
enced their role as complex and multi-faceted and they often 
had to adopt multiple roles at the same time. In their search 
for the right role to adopt, they often struggled with different 
expectations from themselves and from others. This relates 
to the social construction and negotiation of the research-
ers’ identity (Swann Jr and Bosson 2008). Participants in 
KAP Water had implicit and/or explicit ideas about what 
the role of the researcher should be in the programme. These 
expectations ranged from providing ‘state of the art’, knowl-
edge based input (e.g. disseminate knowledge, document 
knowledge) to more action-based, socially relevant input 
(e.g. facilitate the design process, create public support).

In line with earlier studies (Boon et al. 2014; Kloet et al. 
2012), these expectations were very diverse and did not 
necessarily align with the expectations of the researcher. 
For example, researchers did not always have the answer to 
pressing questions while participants expected the researcher 
to provide these answers. The problem owner expects differ-
ent things from me than what I think is good for the process. 
They expect me to organise the design process, not that I 
research it (Research). Participants expected researchers to 
answer the question which solution is most sustainable, but 
that is not so clear cut. Although the expectations of par-
ticipants match the roles of researchers as defined in this 
article, the emphasis or interpretation of roles could differ 
from the expectations of researchers themselves. For exam-
ple, researchers did not see themselves solely as process 
facilitator, but rather as combining this with other roles 
(e.g. knowledge broker and/or transition participant) while 
participants expected researchers to commit themselves to 
organise and facilitate the process. Researchers were under 
pressure ‘to carry out real-world action’, in a way similar 
as in the real-world labs analysed by Hilger et al. (2018). 
As traditional researcher, researchers expected themselves 
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to gain new knowledge to add to a body of scientific litera-
ture. Participants, on the other hand, were more interested 
in practical applications of the work of researchers, which 
is more reflected in roles such as knowledge broker, transi-
tion participant and transition leader. Look, there is always 
a tension, especially when you are working with knowledge 
institutes, between knowledge production and applicability 
(Practice). Similar to the Dutch Ecogenomics Consortium 
analysed by Kloet et al. (2012), researchers also felt a dis-
crepancy between what participants in KAP Water expected 
from them and expectations of the academic community, and 
more directly their employers, to generate new knowledge 
and publish articles in their roles as traditional researcher 
and knowledge broker. With reflexivity being a central part 
of KAP Water, researchers adopted the role of self-reflexive 
researchers and continuously reflected on their position as 
a researcher within the programme.

We found that some roles could be combined without 
problems while other combinations created internal con-
flicts. The green boxes in Table 4 show non-conflictual roles: 
roles that could be combined without problems. Process 
facilitators were often also knowledge brokers, transition 
participants and transition leaders mediating between dif-
ferent types of knowledge and participating or leading in the 
process of defining new governance approaches. These roles 
combine relatively easily in practice. The role of knowledge 

broker was the only role researchers could easily combine 
with any other role, most naturally with their role as tradi-
tional researcher where they could connect scientific knowl-
edge to practice. But also in more engaged roles as transition 
leader and transition participant where knowledge broker-
age was requested both by other researchers as well as by 
actors from practice, for example in the form of sharing and 
synthesizing scientific insights to address real-life problems.

Moreover, process facilitators in KAP Water were also 
expected to perform activities related to their role as tradi-
tional researcher; documenting new knowledge and making 
knowledge available by publishing about it. In practice, it 
turned out to be difficult to combine all these roles. Right 
now as a researcher you are so involved in the process, you 
are facilitating and also experiencing so it is not possible to 
simultaneously occupy yourself with knowledge [production] 
(Research). This illustrates how researchers were often quite 
capable of adopting most roles individually, but that the 
combination of multiple roles at once proved to be difficult.

However, we also found that some roles could not be eas-
ily combined. Roles of researchers conflicted for practical 
reasons such as being so busy facilitating as a process facili-
tator that there is not enough time to document knowledge as 
a traditional researcher or not being able to ‘justify’ certain 
activities to their home institute. But roles conflicted on a 
more fundamental level as well. As transition leaders and 

Table 4  Relationships between 
the different roles of researchers Traditional 

researcher
Process 
facilitator

Knowledge 
broker

Transition 
participant

Transition 
leader

Self-
reflexive 
researcher

Traditional 
researcher

_ + 0 _ +

Process 
facilitator

+ + + +

Knowledge 
broker

+ + +

Transition 
participant

0 +

Transition 
leader

_

Self-
reflexive 
researcher

Green boxes ( +) indicate that two roles could be combined without problems, yellow boxes (0) indicate 
that special care was needed to combine these roles, red boxes (−) indicate a conflicting combination
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transition participants, researchers committed themselves to 
(normative) goals of the programme and actively contributed 
to formulating desired future scenarios and working towards 
these scenarios. This conflicts with a role as a neutral and 
objective traditional researcher. Combining transition 
leader and transition participant needed extra care, because 
as transition participant researchers aimed to participate in 
ongoing processes of change, while as transition leader they 
simultaneously aimed to adopt a more leading role to moti-
vate and empower participants. This needed some balancing 
between participation in ongoing processes on the one hand 
and taking the lead in (new) processes on the other hand.

As self-reflexive researchers, researchers reflected on this 
normativity and were therefore aware of their position in 
the process. Our case suggests that the role of self-reflexive 
researcher can be combined with most of the other roles. 
Only the role of transition leader has conflicted with this 
role, at times when the transition leader is so fully occupied 
with managing the processes and providing guidance to the 
other participants, that there is insufficient mental space 
available for reflexivity. Balancing action and reflection, and 
especially the reflection in action, has to be learnt through 
practicing transition leadership. Different researchers had 
different experiences with combining self-reflexivity and a 
role as transition leader. This indicates that the ability to 
combine certain roles also depends on experience, personal-
ity traits and skills of researchers.

Among the various researchers involved in KAP Water, 
we observe a division between researchers who were more 
action-oriented (often adopting a role as process facilitator 
among other roles) and researchers who were more knowl-
edge-oriented. One implication of this rather natural distinc-
tion is that there was not always sufficient contact between 
the action-oriented and the more knowledge-oriented activi-
ties of the programme, and the knowledge developed did not 
always correspond with the most topical issues in practice.

Discussion

Our results show that researchers in process-oriented trans-
disciplinary research experience tensions between different 
roles. Looking at our results and collectively reflecting on 
our experiences as researchers within KAP Water, these 
tensions seem to arise from three underlying sources: (1) 
researchers’ self-perception and expectations; (2) expecta-
tions of transdisciplinary partners, funders and researchers’ 
home institutions and (3) societal convictions about what 
scientific knowledge is and how it should be developed.

The first source of tension is the researcher’s self-per-
ception and expectations. Wittmayer and Schäpke (2014) 
identified four key issues for researchers in action-ori-
ented approaches to sustainability research: ownership, 

sustainability, power and action. These issues relate to 
expectations about the researchers’ identity: who am I as 
a researcher and what expectations do I have to meet in 
process-oriented transdisciplinary programmes? Broaden-
ing the repertoire of roles and research strategies can chal-
lenge the identity of researchers, as (combinations of) roles 
can be conflicting. Moreover, more engaged roles in trans-
disciplinary sustainability research require new skills and 
competences that researchers are often not trained in (Wiek 
et al. 2011). This challenges researchers’ self-perception and 
expectations as they now need skills that are sometimes dif-
ficult to combine with ‘traditional’ skills linked to neutral 
and objective providers of knowledge.

The second source of tension concerns what others expect 
from researchers. Given the inherent uncertainty in sustain-
ability transitions, policy makers and public authorities in 
our case hoped to find certainty in scientific research (‘state 
of the art’ science (Scholz and Steiner 2015a)). For instance, 
a clear-cut answer to the question which solution could be 
considered ‘the most sustainable’. Even where researchers 
acknowledged uncertainties and incompleteness of differ-
ent forms of knowledge (Scholz and Steiner 2015b), their 
partners did not always agree. Moreover, transition par-
ticipants and transition leaders experienced a ‘struggle for 
relevance’ (Hessels et al. 2011): while their home institu-
tions expected them to deliver ‘typical academic’ products, 
funders expected more and, above all, quickly delivered 
‘readily applicable outputs’.

Third, these tensions relate to societal concepts of what 
scientific knowledge is and how this is developed and taught. 
Although publications on transdisciplinarity abound, there 
is still a need for reflection and theory development to be 
built on the practice of transdisciplinary processes (Scholz 
and Steiner 2015b). Here we experience the epistemological 
barrier noted by Benard and de Cock-Buning (2014) of rec-
ognising the relevance of experiential knowledge. When and 
by whom is knowledge resulting from a systematic process 
of inquiry in a transdisciplinary team accepted as ‘scien-
tific’ (Ruddle 2000)? What quality criteria need to be met 
to ensure that co-produced knowledge adequately integrates 
scientific and experiential knowledge to formulate ‘socially 
accepted options for solutions that acknowledge uncertain-
ties’ that are simultaneously considered to be state-of-the-art 
science based (Scholz and Steiner 2015a)? The guidelines 
proposed by Jahn and Keil (2015), in particular, the dis-
tinction between the quality of the research problems, the 
process, and the results, can help to assure the quality of 
transdisciplinary research. A remaining challenge is how to 
translate these quality criteria into the evaluation systems 
of the home institutions of the transdisciplinary research-
ers. Our analysis confirms that these tend to reward the 
more traditional roles more than the action-oriented roles. 
Although many transdisciplinary researchers feel part of an 
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international transdisciplinary community, their careers typi-
cally depend on disciplinary organisation structures.

Conclusion and implications

Process-oriented or transdisciplinary research approaches 
are a promising strategy for researchers to contribute to sus-
tainability transitions (Miller 2013; Wiek et al. 2012), in 
which social scientists have an important part to play. Such 
approaches require researchers to broaden their repertoire 
of roles and research strategies, which may challenge their 
identities as researchers. This contributes to the literature by 
enhancing our understanding of the interactions and tensions 
between roles of researchers in transdisciplinary research.

Our analysis confirms that roles of researchers can change 
over time (Hilger et al. 2018; Wiek 2007; Wittmayer and 
Schäpke 2014). KAP Water researchers adjusted their roles 
from reflective scientists to more action-oriented roles (tran-
sition participants or even leaders). We also found that some 
roles can be combined or integrated. However, we found 
conflicting relationships between the roles of traditional 
researcher and transition participant, traditional researcher 
and transition leader and between transition leader and self-
reflexive participant. In summary, these observations suggest 
a tension between knowledge and action: it proved difficult 
to combine action-oriented (engaged) roles with knowledge-
oriented roles.

On a practical level, researchers run into limitations in 
time and space. They can only conduct a certain number of 
tasks in the time available for a particular programme. The 
natural rhythm of action work also tends to be faster than 
that of traditional research. Moreover, researchers cannot 
take detailed notes when simultaneously being intensively 
engaged in stakeholder processes. On a more fundamental 
level, researchers struggle with their normative position. 
Researchers may feel that committing themselves explicitly 
to the normative goals of a programme reduces their cred-
ibility as neutral and objective providers of knowledge in 
this particular domain. From a constructivist perspective, 
however, researchers will never be fully objective, because 
all scientific practices include normative considerations 
(Scholz 2017). Literature on post-normal science and Mode 
2 knowledge production argues that researchers can take 
a normative position and at the same time produce reli-
able knowledge by exercising norms like integrity, social 
accountability and reflexivity (Funtowicz and Ravetz 1993; 
Nowotny et al. 2001).

Although previous studies have identified that research-
ers can struggle with these different roles (Hilger et al. 
2018; Pohl et al. 2010), they did not yet highlight this 
fundamental tension explicitly. Wittmayer and Schäpke 
indicated that the role of ‘change agent’ was the most 

challenging to fulfil, but did not elaborate on the interac-
tions or tensions with other roles (Wittmayer and Schäpke 
2014). Similar to the observations by (Hilger et al. 2018), 
we found that researchers tend to adopt non-traditional, 
more engaged roles (such as process facilitator or transi-
tion leader) when practitioners involved have limited time 
and resources to take on these roles and when there is lack 
of a functioning project group. The current paper therefore 
enhances our understanding of interactions and tensions 
between different roles for researchers in transdisciplinary 
sustainability research, which remained unexplored in pre-
vious transdisciplinary research.

Following these findings, we discuss three implications 
of this study. The first two implications relate to organising 
transdisciplinary programmes, while the third elaborates on 
implications for education.

First, tensions with regards to new roles and expecta-
tions can be anticipated on in the programme design (Hes-
sels et al. 2018), by dividing conflicting roles over different 
researchers. By being transparent about competences of 
researchers, appropriate divisions of roles can be chosen. 
Similarly, in the programme design researcher can avoid 
combining conflicting roles in one person. Process-oriented 
research demands a well-balanced team with a suitable com-
position in terms of skills, competences, qualifications and 
status required for certain roles (Hilger et al. 2018). Given a 
particular researcher’s personal characteristics, disciplinary 
background and epistemological orientation, some roles 
will fit easier than others. The more actively a researcher 
engages with sustainability transitions, the more researchers 
may need to give up the authority associated with traditional 
‘Mode 1′ knowledge production (Hessels and Van Lente 
2008) and acknowledge that their own epistemic authority 
is just one source of knowledge among many others (Miller 
2013). Merely acknowledging that researchers can take up 
different roles in transdisciplinary processes and that each 
of these possible roles has its own merits and implications, 
might already ease some of the tensions.

Second, by explicitly articulating expectations of dif-
ferent actors (academic and non-academic) in the pro-
gramme design and agreeing on a fruitful approach for 
the programme, researchers can avoid having to deal with 
partners or funders with unrealistic expectations about the 
(combination of) roles of researchers (Pohl and Hadorn 
2007). Comprehending early context-specific perspectives 
of stakeholders can assist the project in understanding col-
lective expectations for the course of a project and provide 
concrete goals and values that can be applied as a starting 
point for observing and understanding change (Thompson 
et al. 2017). Moreover, it is important to realise that tensions 
in transdisciplinary programmes are not the result of short-
coming of individuals or processes, but rather a result of a 
larger change in research culture. Therefore, it is important 
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to identify and address tensions and conflicting expectations 
explicitly in project teams (Thompson et al. 2017).

Third, this paper raised the question how to train future 
academic professionals to better equip them for the chal-
lenges of sustainability transition research. Most researchers 
active in the Knowledge-Action programme on Water were 
originally trained in the descriptive-analytical mode of sci-
ence. While some felt it appropriate and were comfortable 
to adopt more engaged roles and intervene in the innovation 
process, others felt that they should be more distanced and 
hold on to their role as neutral observers and knowledge 
providers. Higher education institutions that want to pre-
pare students for transdisciplinary process-oriented research, 
should address:

1. how to integrate knowledge and action. Offering stu-
dents ‘real-world’ learning opportunities, introduces 
them to collaborative research and knowledge co-cre-
ation (Fadeeva et al. 2010).

2. teaching new skills and competencies to be able to make 
valuable contributions to transdisciplinary sustainabil-
ity research. This paper confirms the value of the five 
key competences for sustainability identified by Wiek 
et al. (2011): systems-thinking competence, anticipatory 
competence, normative competence, strategic compe-
tence and interpersonal competence. Additionally, future 
academic professionals should be taught more practical 
skills such as facilitation, reflection or mediation, that 
are needed to be able to properly adopt different roles.

3. reflexivity: reflections on own (normative) assumptions 
and the competency to consciously switch between 
roles. The roles for researchers as described in this paper 
are ideal-types that will overlap and will be combined in 
reality. To deal with changing circumstances, routines or 
assumptions, researchers will adopt different roles. The 
key competences formulated by Wiek et al. (2011) will 
support researchers in fulfilling their different roles, but 
they will not immediately help researchers in combining 
different roles or switching between them. Education can 
stimulate students to be reflective about their intentions 
as researchers. After all, it depends on these intentions 
which roles they should adopt (Hilger et al. 2018).

This paper has addressed the complex issue of balancing 
knowledge and action in transdisciplinary research. Based 
on an analysis of the experiences of researchers in a spe-
cific process-oriented programme, we hope to provide some 
guidance in dealing with conflicting roles of researchers. 
The process of writing this paper has been an interesting 
experience for the authors, since it instigated discussions 
about our own roles and views. These reflexive discussions 
were indicative of the search that many researchers experi-
ence in how to balance and combine different roles, and how 

to relate to diverging expectations about appropriate roles. 
Informed by our personal experience, we want to stress that 
the existence of tensions described in this paper is not neces-
sarily a problem. On the contrary, discussing and addressing 
these tensions can foster creativity and keep researchers on 
their toes regarding their positionality.
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