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A B S T R A C T   

The ecosystem-based management (EBM) philosophy draws upon the principle that holistic understanding of the system to be governed needs to guide the decision- 
making process. However, empirical evidence is growing that knowledge integration is still a main bottleneck for EBM decision-makers. This paper argues that 
transdisciplinary knowledge management (TKM) is a key competence in achieving knowledge integration, while simultaneously it represents an underdeveloped 
research area in EBM if understood as a process of human interaction. Based on a literature review, this article summarizes and reflects upon the most recent 
development in the field of TKM. The paper presents a detailed definition and in-depth description of TKM as a process of human interaction and a diversity of 
organizational structures that effectuate TKM. Theoretically discussed premises are furthermore illuminated and evaluated by a case study that exemplifies pro-active 
development and implementation of TKM. Deviating case observations are presented as novel contributions to the field. They suggest new ideas and inspiration for 
future EBM research and policy agendas.   

1. Introduction 

Ecosystem-based management has become a globally acknowledged 
and applied approach in marine policy. It has been introduced as an 
alternative to traditional, sectorial decision-making, better suited to 
address marine systems as holistic systems and to ensure their long-term 
functioning, health and sustainable provision of ecosystem services 
[1–3]. The notion of holism refers to the need of gaining system un-
derstanding that goes further than individual species, small spatial 
scales, short-term perspectives and management of commodities ([4] in 
Ref. [5], also [6]. It aims for deep understanding of the complexity of 
ecosystems and their interrelatedness with human systems [7,8]. As 
soon as implemented in complex decision-making landscapes, holism 

also refers to the need of knowledge governance between multiple 
knowledge sources and decision-making levels, typically represented by 
scientists, experts, citizens or lay people and administrative-political 
decision-makers [9,10]. 

As such, the necessity to understand and govern ecosystems as ho-
listic systems has also raised the need for a broader integration of 
different bodies and fields of knowledge including data governance and 
information synthesis [11,12]. In practice, however, the quest for 
knowledge integration, understood as the integration of all related forms 
and contents of knowledge relevant to a specific issue area such as 
marine ecosystems, is an on-going struggle, restricting EBM imple-
mentation [12]. Studies analysing empirical cases of EBM reveal that 
related challenges potentially derive from many sources. Those include 
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limitations of data availability and access [13,14], the problem of 
fragmented governance systems [15–17], and uncertainty introduced by 
complex problems with non-linear feedbacks, such as climate change, 
that challenge the possibility to design predictive models to inform 
decision-makers [18]. 

To approach such challenges many invaluable institutional gover-
nance frameworks (see for example [2] on monitoring and evaluation of 
spatially managed areas or [3] on nested governance structures) and 
decision-support tools (see for example [19] on structured 
decision-making or [20] on decision-making under uncertainty) have 
been developed to assist and facilitate EBM decision-makers in their 
organizational endeavour of knowledge integration. However there is 
one crucial challenge that has not gained much attention in EBM 
research so far. Based on their most recent literature review in the field, 
Alexander and Haward [21] conclude that there is a lack of in-depth 
understanding about how knowledge integration for EBM works as a 
process of human interaction. It is in particular important to more 
explicitly disentangle how the human dimension influences processes of 
e.g. inter-sectorial communication and data-sharing before new gover-
nance frameworks and decision-support tools are developed [21]. In 
essence, individual decision-makers embedded within institutions as 
well as wider operational contexts need to arrange common knowledge 
grounds for EBM to become effective. If they do not succeed in their 
attempts to arrange data exchanges or to develop frameworks of 
knowledge integration and commonly shared data interpretation, the 
quest for holistic understanding has failed. 

This paper argues that the literature focusing on transdisciplinary 
knowledge management (TKM) provides helpful insights and discus-
sions related to these challenges. By merging insights from the disci-
plines of knowledge management (KM) and transdisciplinarity (TD), 
TKM combines two important, though different disciplines, both 
studying how conscious generation and utilization of knowledge works 
in practice. It provides suggestions on how knowledge integration can be 
improved and most importantly how it is possible to manage knowledge 
integration as a group process. With a particular focus on addressing 
societally relevant problems and their solutions the young field of 
transdisciplinary research seeks not only to integrate relevant academic 
disciplinary knowledge [22,23], it also calls for the involvement of so-
cietal stakeholders beyond adacemia and their respective bodies of 
knowledge. The rapidly growing body of work in transdisciplinary 
research [24] developed the notion of collaborative work between re-
searchers and non-academic experts or lay-people further. It calls for 
problem-focused co-operation of different scientific disciplines together 
with non-scientific actor groups in different stages of the research pro-
cess including problem identification and definition, common research 
and problem-solving processes as well as interactive dissemination and 
implementation of results [25,26]. The transdisciplinary 
knowledge-production process is called upon to open up to civil society 
groups, holders of local lay knowledge, corporations and other stake-
holders and involve them in mutual learning processes [27,28]. 

According to Leenhardt et al. [29] transdisciplinarity, however, has 
not been a very popular research strategy in natural resource manage-
ment, especially marine science. Nonetheless diverse EBM scholars 
already acknowledged its crucial role in the process of EBM imple-
mentation. It has been argued that TD is a necessity to integrate scien-
tific disciplines that would be needed to understand system dynamics 
like cross-scale linkages, emergent properties, non-linear dynamics, and 
uncertainty [18,29–31] and to develop comprehensive system under-
standing [32,33]. TKM is useful to actively engage with local actors, for 
example to understand the multiple causes that impact upon and cause 
change of our coastal systems, to develop co-produced research agendas 
and to identify tipping points towards ecological system shifts [32]. As a 
tool for spatial planning it can bridge governance levels, jurisdictions, 
and economic uses [34] ensuring that those who take decisions about 
ecosystem resources are also engaged [35,36]. It increases the relevance 
and practical applicability of scientific research for society and enhances 

the participation, collaboration and empowerment of stakeholders [37, 
38]. It might also be especially suitable in situations where available 
knowledge is of premature quality [39]. 

Therefore it becomes worthwhile taking a deeper look at what most 
recent research progress in the field has to offer and to learn about the 
human dimension of integrative knowledge governance. Particular aim 
of this paper is to identify and describe relevant discussions from state- 
of-the-art TKM literature, useful to understand knowledge integration 
within EBM contexts as processes of human interaction. Key question of 
this paper is to understand how TKM scholars describe TKM as a process 
of human interaction and through which variables TKM can be studied 
scientifically. 

We do so by first providing a theoretical discussion of TKM based on 
a systematic literature review. This review dissects variables that define 
and impact upon TKM as a process of human interaction (section 3). In 
the second step we illustrate this theoretical discussion by providing in- 
depth case analysis of an empirical application of TKM. This application 
describes a start-up-phase of a science-driven EBM project, the so called 
RELEEZE project (section 4). Particular aim of the RELEEZE project was 
to organize a knowledge integration process that would result in a 
regionally defined and climate-sensitive EBM system perspective. To 
facilitate this process, a transdisciplinary knowledge integration process 
was set up among diverse scientific disciplines, fragmented public ad-
ministrations and different types of coastal zone users. In our case 
analysis we describe the organizational structure of the applied TKM 
trajectory (section 4.2) and present the results of a process evaluation 
executed by all scientific project members in the aftermath of the project 
(section 4.3). The process evaluation was structured by the TKM vari-
ables derived from literature, to test whether and how those work in 
practice. As not all variables worked in practice as predicted within 
theory, deviating case evidence is presented as novel evidence to the 
field in section 5. 

2. Methods 

Methodologically this paper builds upon the results of a systematic 
literature review and a participative case study. Literature for the review 
has been selected via ScienceDirect (sciencedirect.com) using two 
different and independent search-term combinations. For all search term 
combinations papers have been classified regarding their relevance 
concerning descriptions or discussions of transdisciplinarity. For the 
literature selection only the most recently published articles have been 
included (2005–2018), as to make sure that the process definition re-
flects the latest state of the art. It was decided not to include additional 
classics of transdisciplinarity or TKM, as many of the selected papers 
already provided this type of discussion and subsequently draw their 
research design upon it. 

The first search term combination used was “knowledge manage-
ment” AND “transdisciplinarity”, to gain an overview about scientific 
papers that discuss how knowledge management can be used to organize 
a transdisciplinary process. Secondly the terms “ecosystem based man-
agement” AND “transdisciplinarity” have been used to identify papers 
that discuss transdisciplinarity in the context of EBM. The first search 
was conducted on 6 March 2018 and revealed 48 papers of which 33 
have been identified as relevant. The second search was conducted on 16 
May 2018 and revealed 14 papers. All of these 14 papers have been 
classified as relevant and were included in the review. No duplications 
have been found. Table 1 provides an overview of the total numbers of 
papers included in this review. In addition, an overview of papers from 
both search selections is included as an appendix to this article. 

To systematically assess the contents of identified papers a Microsoft 
Excel table was used to archive each article analysis. For all articles, 
author’ names, publication year and journal name were noted. For the 
TKM literature it was assessed how knowledge management was defined 
and how the role of knowledge management was described as a human 
and not (only) technical process. If no definition of knowledge 
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management was provided, alternatively a short summary of the article 
content was made. Similarly, we provided for all EBM literature articles 
a content summary, the used definition of transdisciplinarity, and a 
discussion of how transdisciplinarity was related to EBM in terms of 
human process. 

The participative case study was used to set up, design and evaluate a 
TKM process under the umbrella of the RELEEZE project. The RELEEZE 
project was financed by the German Federal Ministry of Education and 
Research (BMBF; Bundesministerium für Bildung und Forschung) within 
the research program ‘Research for sustainable development (FONA3)’. 
It aimed at the development of a regional, climate sensitive EBM 
perspective (see section 4.1 for further detail). To generate system 
knowledge about the RELEEZE project area, TKM was applied to involve 
relevant experts and decision-makers and to facilitate the knowledge 
integration between experts, decision-makers and scientists. Applied 
TKM methods included face-to-face interviews, a digital speed-date and 
a joint workshop. 

Relevant experts and decision-makers were identified through 
stakeholder analysis following the best practice guidelines of Durham 
et al. [40]. Accordingly all institutions that affect regional policy making 
in the RELEEZE research area were approached and invited for an 
interview. Relevant institutions included different administrative bodies 
representing the interests of nature protection, coastal defence, farm-
land use and local as well as regional land use planning. Conducted 
stakeholder interviews have been guided by a standardized, 
semi-structured questionnaire. The content of the questionnaire was 
structured as to understand (i) how individual respondents perceive the 
socio-ecological system they are operating in, (ii) how they experience 
or expect it to be impacted by climate change, (iii) whether and how 
they manage the area in an integrative way, (iv) whether they would like 
to pose own research questions concerning the socio-ecological system 
at hand, and (v) what their past experience, future expectations and 
wishes concerning the further participatory process are. In total 20 ex-
perts from 13 organisations have been interviewed. On average each 
interview took 1 h 45 min. 

The results of (iv) have been fed back first to the scientific con-
sortium members in form of a digital speed date and were in a second 
step transformed into a transdisciplinary research agenda together with 
experts and decision-makers. To facilitate the digital speed date all 
stakeholder questions derived from the interviews were content- 
transcribed and compiled in a Microsoft Excel table. Scientists were 
requested to indicate for each question whether or not they thought a 
question could be addressed by academic research. In total 57 research 
questions have been discussed. While 22 questions could directly be 
integrated in a joint research agenda, 12 questions needed to be 
excluded. Two reasons caused exclusion: Either the research question 
was already handled by a different scientific project in the region or the 
question was perceived by scientists as being too far away from the core 
focus of the project. The remaining 23 questions required further dis-
cussion. To facilitate this discussion a joint workshop was organized 
together with all experts, decision-makers and scientists. During this 
workshop all questions were discussed in detail and a final decision on 

which questions to include for the transdisciplinary research agenda was 
made. In addition, the results of (i), (ii) and (iii) were used to draw a first 
sketch of a transdisciplinary system map. This system map revealed an 
integrated conceptualization of the socio-ecological system of the proj-
ect region. It comprehensively reflected scientific state-of-the-art and 
integrated stakeholder views on system dynamics. A simplified version 
of the system map is presented in section 4.2. Individual results of the 
stakeholder interviews and the speed date are not included to the 
manuscript due to word count limitations. 

An ex-post reflection was organized in the aftermath of the work-
shop, in between October and December 2018. The project period itself 
lasted from June 2017 to May 2018. Inspired by Interpretative 
Phenomenological Analysis (IPA) [41], the ex-post reflection aimed to 
understand how individual participants personally perceived the pro-
cess of TKM. This method was chosen as the results from the literature 
review revealed the necessity to conceptualize TKM as a group process. 
This group process is expected to be effective if all individual partici-
pants succeed to evolve throughout a common process. Hence it is 
important to understand how individual participants perceive the pro-
cess they have been going through and whether and how their indi-
vidual perceptions deviate from findings reported from other studies. 

To do so all variables derived from the TKM literature review (see 
Table 2 for a summary) were reformulated to statements. Project par-
ticipants were asked to reflect upon these statements in a written 
manner. They were asked to indicate whether they agree or disagree to a 
statement and in case they would disagree to motivate their choice. 
Motivated disagreements are reported as deviating TKM experience in 
section 4.3. In total 9 evaluations have been filled in, analysed and in-
tegrated in this section. Individual evaluation input is indicated anon-
ymously through the capital letter R in combination with a randomly 
assigned number (R1, …, R9). 

It was decided to only invite scientific consortium members for the 

Table 1 
Total numbers of papers included in the literature review.  

Literature search keywords Total 
number of 
papers 
found 

Total number 
of papers 
accessible 

Total number of 
papers relevant 
and included for 
analysis 

“knowledge management” 
AND 
“transdisciplinarity” 

48 35 33 

“ecosystem based 
management” AND 
“transdisciplinarity” 

14 14 14 

Total number of papers 62 49 47  

Table 2 
Distilled variables from literature review defining and affecting the social pro-
cess of Transdisciplinary Knowledge Management.  

1. What does a TKM process look like? Sources  

- a group learning process 
- requires complex human skills 
- it is about learn how to learn 
- non-routine type of working 
- needs to be organized as a conscious, step-wise 
process 
- cyclical, iterative, participative 
- open dialogue, transparent, trusted, non-bureaucratic 
- sequentially structured, but also emotional, creative 
and difficult to predict 
- in essence self-directed, but tutored where necessary 
to prevent isolation of individuals or group-harming 
behaviour 
- needs to be accompanied by boundary work when 
actors are in conflict 
- ideally explicitly facilitated by law and organizational 
structure 

- [38,42–48] 
- [49] 
- [46,49,50] 
- [43,48,51] 
- [42,52,53] 
- [48,54] 
- [37,54–56] 
- [42–44,49,54,57] 
- [46,58,59] 
- [46,58,59] 
- [37,42,60] 

2. Who is the key actor to convey TKM?   
- not one key actor, but a group process 
- pre-defined actor roles effectuate the group process 
- universities are most suitable actors to initiate and 
facilitate TKM 
- explicit organizational embedding e.g. through 
Centres of Expertise helping to effectuate the role of 
universities 

- [37,46,48,54,55, 
57,58,61,62] 
- [47,50,59,63–65] 
- [63] 

3. What is the role of networks?   
- TKM can be a tool to build up new networks 
- TKM as a means to manage existing networks 
- TKM might also use networks to manage 
- networks are important organizational entities to link 
actors 
- networks need continuous negotiation to make them 
work 

- [46,54,56] 
- [48,57,60,66] 
- [42,46,54,57] 
- [37,46,53] 
- [54,60,63,66]  
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reflection exercise as only those have been participating throughout all 
phases of the project. As already mentioned above, it was not possible to 
organize a fully inclusive TKM process for all project members, due to 
the restricted timeframe available. A short summary of all findings can 
be found in Table 3. In case no particular elaboration or novel contri-
bution came out of the analysis, this is indicated by the sign ✓ without 
text in Table 3. In case a particular elaboration could be made this is 
indicated by the sign ✓ followed by text. In case a deviating finding 
could be identified this is indicated through the use of plain text. 

3. Transdisciplinary knowledge management as a process of 
human interaction 

In depth study of most recent progress in the discipline of TKM 
helped to identify variables that define and impact upon TKM as a 
process of human interaction. In the following sections these variables 
are elaborated on through resuming and synthesizing the research 
progress of current debate in the discipline. Section 3.1 presents a 
description of what TKM is if conceptualized as a human process and 
how it can be organized effectively. Section 3.2 resumes on specific actor 
roles that should be represented in a TKM process and identifies skills 
needed to execute these roles. Section 3.3 zooms in on the crucial role of 
networks as organizational entities facilitating effective TKM. An over-
view of all variables that have been distilled from TKM literature to 
structure the ex-post reflection is presented in Table 2. 

3.1. Defining transdisciplinary knowledge management 

Scholars of TKM have described the phenomenon as, in essence, a 
long-term group interaction and learning process. TKM works cyclical, 
iterative and participative and facilitates integration across a variety of 
actors involved [48,54]. Included actors typically stem from science or 
society, public or private sectors [42]. They interact through dialogue 
[55] aiming to deepen and extend established expertise [54]. Experts are 
challenged to leave their institutional comfort zones [48], while group 
members learn to trust and respect each other through engagement [48, 
54,56]. For that sake the process of interaction is transparent, including 
fair play rules and commitment of actors to joint goals [37]. 

TKM differentiates from those processes that see knowledge as a 
product or a service that can be delivered from producer to user. It 
explicitly acknowledges the need of knowledge differentiation and 
integration through reflection and method [26] in Ref. [45]. Trans-
disciplinarity implies a dynamic where the communication of knowl-
edge becomes more relevant than its production [46,50]. It is an attempt 
to think about what has been unthought, developing ‘what if’ techniques 
to question the obvious and using hermeneutics and imagination to 
move beyond mainstreamed ways of theorizing and thinking [43]; see 
also [51] for an application to e-learning). As such the concept of TKM 
has much overlap with and belongs to the family of ‘‘sustainability sci-
ence’‘, ‘‘mode 200 and ‘‘triple helix’’ [37]; and for in-depth discussion 
[60], however, as discussed throughout this paper TKM forms a 
specialization within this field, as it is in particular concerned with 
knowledge integration for complex systems understanding. 

3.1.1. Effective organization of transdisciplinary knowledge management 
Many TKM scholars associated effective organization of TKM to a 

process separated into different phases. For each phase clear objectives 
need to be defined [54]. In his TKM maturity model Serna (2015) for 
example distinguishes in total five process phases with different objec-
tives. In the starting phase (predisposed level) disciplinary knowledge 
prevails in a group and a lack of abilities to perform knowledge inte-
gration is experienced. In the second step (reaction level) the group 
starts to experiment with methods of knowledge integration. In this 
stage information starts to flow between disciplines. At the third level 
(evaluation level) this information flow matures. Participants get a 
better view on which knowledge should be integrated and how this 
could be done. Typically agreements are made to further facilitate 
integrative attempts. In the fourth step (organized level) a clear process 
architecture has been developed within the group, actively facilitating 
knowledge integration. The fifth and final step (optimized level) de-
scribes an on-going process of knowledge integration. It is characterized 
by continuous architectural changes to facilitate adaption to new in-
sights and new needs of knowledge integration. 

A different process view has been developed for those TKM ap-
proaches that chose to develop a modelling process. Laniak et al. [52]; 
for example argued that, although it is important that all actors work 

Table 3 
Summary of the case analysis: Transdisciplinary Knowledge Management in the 
RELEEZE project.  

TKM described in the literature TKM perceived by participants of the 
RELEEZE project 

1. What does a TKM process look like? 
- a group learning process 
- requiring complex human skills 
- it is about learning how to learn 
- non-routine type of working 
- needs to be organized as a conscious, 
step-wise process 
- cyclical, iterative, participative 
- open dialogue, transparent, trusted, 
non-bureaucratic 
- sequentially structured, but also 
emotional, creative and difficult to 
predict 
- in essence self-directed, but tutored 
where necessary to prevent isolation of 
individuals or group-harming 
behaviour 
- needs to be accompanied by boundary 
work when actors are in conflict 
- ideally explicitly facilitated by law 
and organizational structure 

- ✓ 
- ✓ important to be open minded for 
different viewpoints, mindsets and 
evaluation schemes 
- more important to learn content-wise 
from each other about systems 
functioning and how the dynamics 
described by different disciplines 
interrelate and (potentially) effect each 
- ✓ being confronted with diverging 
societal interests; to handle ones own 
lack of knowledge; taking over 
representation and argumentation for 
other disciplines involved 
- ✓ in particular important to enable 
interest integration 
- sometimes less cyclical and iterative 
but more chaotic and non-linear 
development 
- ✓ trust-building activities important 
during the process 
- ✓ 
- willingness to cooperate and group 
loyalty also important drivers 
- tutorship also entails to propose the 
uncomfortable questions 
- ✓ system map worked well to identify 
boundaries and make them discussable 
- lack of facilitation by law or 
organizational structure makes 
voluntary commitment essential 

2. Who is the key actor to convey TKM? 
- not one key actor, but a group process 
- pre-defined actor roles effectuate the 
group process 
- universities most suitable actors to 
initiate and facilitate TKM 
- explicit organizational embedding e. 
g. through Centres of Expertise helping 
to effectuate the role of universities 

- ✓ 
- pre-defined actor roles can also harm 
the process by taking out it’s dynamic; 
definition of actor roles also depends on 
personal character and scientific 
expertise needed 
- pre-defined actor roles in particular 
relevant for the integration of scientific 
and lay knowledge 
- research institutes or large 
governmental bodies also suited 
- explicit support from the 
organizational level of University 
missing 

3. What is the role of networks? 
- TKM can be a tool to build up new 
networks 
- TKM as a means to manage existing 
networks 
- TKM might also use networks to 
manage 
- networks are important 
organizational entities to link actors 
- networks need continuous negotiation 
to make them work 

- ✓ 
- also important to establish links 
between existing networks 
- ✓ 
- ✓ 
- already existing networks can also 
operate smoothly without negotiation; 
interest in participation needs to be a 
given to make negotiation work  
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towards a common perspective in a TKM process, they do not necessarily 
need to evolve through a joint process. The final development of a sys-
tem model could for example also be outsourced to specialized scien-
tists. This type of process design has the advantage that actor 
constellations are more flexible and can be changed easily, for example 
if changing definitions of the problem demand involvement of different 
expertise [53]. Similar, Arnold [44] argued that in integrated natural 
resource modelling the knowledge management process should not look 
like a one-(wo)man-show, like an expert advice or like a symphony. It 
ideally provides a playground that makes it possible to develop and 
combine collaboration within an organization or cooperation with 
external partners to accumulate knowledge [44]. 

A critical view on joint process design has also been developed by Le 
Theule and Fronda [57]. They argued that a managerial intention to 
control creativity is inherent to many potential contradictions. Creation 
needs freedom, it is an emotional process, driven by affection, and it is 
difficult to predict and put into time frames (see also [49] on details of 
the learning process and stimulating methods for creativity). In orga-
nizational terms Le Theule and Fronda [57] use the jazz metaphor to 
explain how a creative process in a group can evolve without being 
strictly steered. They [57] emphasize that it is a more or less unplanned, 
very contextual happening, where skilled musicians continuously 
improvise being simultaneously inspired by their own feelings, col-
leagues, and the audience. In line with this view Gendron et al. [43] 
added that for TKM it is important to not only focus on the classical 
sources of knowledge, like objective knowledge as it is created by sci-
ence, or rational knowledge as produced by philosophy; but also on the 
experiential knowledge as produced by art and literature [43]. 

The case evidence reported by Bond (et al., 2010) suggests that 
informal human playgrounds as suggested by Arnold [44] and Le Theule 
and Fronda [57] could be seen as entities that are organized in parallel 
to highly formalized knowledge generation processes. The development 
of Environmental Impact Assessments, for example, became effective by 
actors taking time for frequent knowledge exchange in informal meet-
ings, organized in addition to the formal ones. Through these meetings 
actors had the possibility to reflect upon and change their vision about 
the process itself. Negotiation and leadership by a coordinator was 
important to make this type of knowledge integration effective [58]. 

To effectively organize TKM, it is also important to reckon upon the 
specific type of disciplines that are represented in a group learning 
process. Prinsloo’s [67] findings suggest that individual patterns of 
creative thinking determine how a single actor will experience a TKM 
process and participate therein. His study reveals that although students 
of different disciplines show similarities in choosing things they like to 
analyse, a clear cut difference exists between students of the natural 
sciences versus students of engineering and music when it comes to the 
choice of things they dislike (see Ref. [67] on disfavour-based patterns). 

Related to this finding, it is also important to note that TKM requires 
more complex human skills and ’higher level’ competencies like the 
ability to create, evaluate and empathize with stakeholders [49] than 
traditional approaches of knowledge management do. While general 
knowledge management can be implemented as a routine activity by 
recalling and applying pre-learned content or schemes, TKM is typically 
applied in contexts where established knowledge claims out-date 
quickly. Accordingly, it becomes much more important to enhance 
and stimulate the so-called fluid intelligence, enabling an actor to ‘learn 
how to learn’ [49]. 

To effectuate mutual learning, TKM scholars suggested working 
formats like the experimental learning approach that combines mo-
mentum of experience, activity, and reflection (see [68,69], both cited in 
Ref. [45] as well as cooperative learning circles, voluntary agreements 
[47] and the learning organization approach [58]. The development of 
‘controlled vocabularies’ and ‘common ontologies’ furthermore, can 
help to bridge language barriers [48]. In such settings it is especially for 
public administrators important to not operate too bureaucratically, as 
this might cause more distrust instead of trust among participating 

actors [37]. 
To let TKM evolve as a successful group process it however also is 

important to reckon upon potential harmful group behaviour of indi-
vidual participants. Group management might therefore also urge pre-
vention of individuals getting isolated, the exclusion of non-complying 
group members or be accompanied by boundary work when actors are 
in conflict [59] and different stakes need to be balanced [46]. In 
particular boundary work might be suited to support TKM, as it ac-
knowledges and respects that actors hold different and diverging con-
victions. It does not try to change these convictions, but supports 
communication and coordination to facilitate integration (see also the 
discussion in Ref. [59]. To reckon upon different and diverging con-
victions of individual actors seems to be most essential, as it supports 
individual self-directedness. Self-directedness is an important asset to 
enable social interaction and learning [59]. For those TKM processes 
that entail the participation of actors that did not participate in a TKM 
process before, it is also important to ensure empowerment of inexpe-
rienced actors [37]. 

Reoccurringly, TKM scholars have also referred to the importance of 
external factors influencing the success of TKM. Bruckmeier and Larsen 
[37] mention that a change of law and the establishment of facilitating 
institutions would be needed to enable more stakeholder participation 
and to make participatory approaches fully functioning. Often it are 
prevailing institutional pressures like career-building paths that prevent 
TKM to become applied [42,60]. But also factors like perception of 
status and leadership style ([70] in Ref. [56] or the way data ownership 
is handled [48] can have significant impact. Other studies identified (i) 
the experience of earlier shortcomings when not managing a system in a 
transdisciplinary way [37], (ii) the experience of a diversity of view-
points helping to increase insights (see Ref. [49], and (iii) the ability of 
actors to see impact of their efforts in an ongoing process [46] as 
important success factors. 

3.2. Identifying key actors in transdisciplinary knowledge management 

Drawing on the definition that TKM in essence is a group learning 
process aiming to integrate different bodies of knowledge, it is also 
important to clarify who should be responsible for its organization. 
Many of the reviewed articles explicitly addressed this topic. In partic-
ular the focal role of universities and the need to define different actor 
roles within a TKM process have been discussed. 

3.2.1. Universities as key convenors of TKM 
Many authors have argued that universities are important key con-

venors of TKM [47,50,59,63,64]. Scientific disciplines as Ecological 
Economics have, for example, explicitly defined their scientific agendas 
through the accomplishment of sustainability goals within society and 
identified TKM as an important method to achieve them [47]. By 
combining many different disciplines in one institution, universities 
potentially function as important platforms and networks to push for 
regional and international knowledge dependent initiatives [63]. Uni-
versities can, for example, introduce innovative management practice, 
technical expertise, promotion of ideals and critical thinking. They can 
take the lead in initiating sustainability plans or act as independent 
monitoring and bridging institutions [50]. 

Other authors have put emphasis on the educational task of univer-
sities in this matter. Knowledge management then becomes an impor-
tant competence students need to learn for the acquisition, creation and 
critical reflection upon knowledge [65]. Case evidence suggests that for 
universities being a key actor to convey TKM, it is important that 
independently organized coordinating and bridging institutions take 
over the organizational process behind TKM. For example in the case of 
the University of Graz [63] a Regional Centre of Expertise acted as an 
independent coordinator, providing a network that could be used for 
communication and collaboration. By taking over the multi-stakeholder 
connection process, the centre prevented the core academic goal of the 
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university not getting under pressure and made TKM effective. 

3.2.2. Different actor roles 
In the process of organizing TKM it is also important to be aware of 

and ascribe different roles to participating actors. Within the reviewed 
literature, one important actor role has been assigned to the facilitator 
who is organizing and sometimes also initiating the group learning 
process. The facilitator acts as a process manager [46], setting up [54] 
and if necessary re-evaluating [58] knowledge arrangements between 
participating actors. Case evidence indicates that it is important that the 
coordinator holds an independent position and has no vested interest in 
the research itself [54]. Independence is important as it enables 
knowledge brokerage and mediation activities when process deadlocks 
emerge [55]. Le Theule and Fronda [57] furthermore describe the role of 
the facilitator as a translator. He is not skilled to preach solutions, but to 
analyse a situation and to assist others in essential activities like 
reflection to help them finding a solution. A facilitator typically acts like 
an action researcher or consultant [57]. 

Different to the neutral position of the facilitator is the role of the 
expert. Experts are those actors skilled and trained for specific knowl-
edge. It can be the scientific expert [46] or a technical specialist, trained 
to translate user needs into characteristics of an integrative model [48]. 
The empirical research of Bruckmeier and Larsen [37] shows that it 
depends on specific actor constellations and their perception of the 
actual conflict or problem at hand, how it is best to proceed in terms of 
how to characterize what or whom an expert is. Where scientists are 
working together with experts it can turn out to be useful to proceed 
with purely scientific methods of knowledge generation and application. 
However, in case conflicts emerge among participating actors, boundary 
spanning techniques like joint knowledge production can become more 
important. Within the TKM community, the added value of a system 
expert has also been ascribed to its external position. This position is 
suited to overlook a system in a holistic way, which is often not given for 
those being involved in and responsible to take decisions [57]. Kragt 
et al. [48] provide similar descriptions and definitions of actor roles 
within the context of integrative modelling. 

Resuming TKM processes as group processes it seems also important 
to realize that group processes do not emerge without initiation. A 
knowledge generation process to evolve as a group process might urge 
the activities of an animator, someone who is breathing life into the 
process or acting as a catalyst (see Refs. [57]. These roles could be 
ascribed as additional activities to the facilitator, but might also be 
executed by separate actors. Available case evidence suggests that it is 
advisable to assign different actor roles to specified actors, as otherwise 
it can be confusing for participants to experience one person in different 
roles [46] and to prevent research being experienced as biased [61]. 
However, in case not much funding is available, Kragt et al. [48] also see 
the possibility for individual actors fulfilling different roles simulta-
neously throughout a TKM process. 

Maiello et al. [55] identified a unique position of the public admin-
istrator throughout processes of TKM. Since typically in transdisciplinary 
processes many different actors are involved (e.g. citizens, politicians, 
scientists), it is important that one actor actively manages different 
knowledge insights and simultaneously assures that the outcome is still 
serving public interests. According to Maiello et al. [55] it is the civil 
servant or public administrator who should take over this role. Maiello 
et al. [55] developed this vision after case comparison of governance 
processes for urban sustainable development in which transdisciplinary 
approaches failed. An important factor for the lack of transdisciplinarity 
was that decision-makers tended to separate knowledge streams of ex-
perts and lay people. 

Maiello et al.’s [55] study is the only study pointing to this dynamic, 
although the argumentation of Kyriazi et al. [62] also underline the need 
of being sensitive to this issue. In TKM, scientists typically become 
members of a collaborative network instead of merely being consulted 
for expert advice. They thus become stakeholders of the decision-making 

process and hence hold an interest what decisions are taken [62]. 
Assigning the role of public-interest keepers to participating represen-
tatives of public institutions therefore might be a means to clarify and 
handle delicate power structures. Equal distribution of power in turn, is 
essential to create mutual learning [46]. 

3.3. The role of networks in transdisciplinary knowledge management 

The role of networks gained recurring attention in the TKM litera-
ture. They have strongly been associated to the effectiveness of systems 
management. As such they have been discussed from three different 
angles. First, scholars have argued that it is important to know and 
understand existing networks to make TKM effective. Secondly, existing 
networks might be used as a tool to manage through TKM, and thirdly, 
TKM might by itself be used as a tool to set up new networks. 

3.3.1. Manage existing networks, use networks to manage, and build up 
new networks 

In a TKM process the network ties between participants typically are 
diverse and might be electronically, organisationally, socially, and 
informally [60]. To make TKM work, knowledge exchange needs to be 
facilitated across all network members [66]. Network members need to 
be willing to share knowledge and to collaborate [48]. Individual 
network members however also need to be understood as being mem-
bers of already existing networks. Such networks can have impact on the 
individual as well as the organizational level. On the individual level, 
interpersonal networks shape the identity of network members as social 
constructs. They can limit or on the contrary increase individual 
freedom of expression [57]. On the organizational level networks typi-
cally determine the whether and how of knowledge transfer and ex-
change [66]. 

Vice versa, a network - if organized in a TKM-like way - can also 
become a tool of management [42,54,57]. Trough the creation and 
improvement of space for self-organisation and learning they can pro-
vide the necessary organizational entity for knowledge integration [46]. 
In practice such TKM networks have for example been used to link civil 
society actors to formal processes of planning and management [37] and 
to manage geographically wide spread issues like tobacco control and 
pandemics [53]. 

Thirdly, TKM can be used to build up new networks [46], which is a 
necessity to establish collaboration among researchers [56]. Network 
creation can help to develop and increase the awareness about system 
knowledge and facilitate reflexive forms of learning [54]. Information 
and communication technologies have been identified as crucial means 
to effectuate this role of TKM. Particular need for improvement in this 
domain constitutes effective use of databases. Those are often seized 
ineffectively due to shortcomings like costly manual updates and expert 
validations needed for maintenance [71]. 

For all three types of network uses it seems to be important to realize 
that continuous negotiation is essential to make a network work. Typi-
cally, interests between heterogeneous members are not easy to 
combine. Communication and dissemination of knowledge is then not 
enough [60]. It is also important to articulate actor participation [54] 
and to apply knowledge brokerage, where it is needed to bridge actor 
cleavages [66]. Independent networking institutions can function as 
essential linking pins in such dynamics [63]. In addition, also the 
long-term management of networks urges special attention, as networks 
often have no permanent character, but are project related [63]. 

4. Results from the case analysis 

4.1. Introducing the RELEEZE case 

The RELEEZE case describes a science-driven transdisciplinary 
research project that aimed to develop a system perspective of sea level 
rise-induced changes in a tidal-driven coastal system. The acronym 
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stands for ‘RELease from coastal squEEZE’, as one of the main aims of 
the project was to understand and mitigate the process of coastal 
squeeze. Coastal squeeze is defined as a process where rising sea levels 
and other factors push the coastal habitats landward, while static mar-
gins between land and sea (e.g. dikes) prevent upland migration and 
thus habitats become squeezed into a narrowing zone [72,73]. 

Geographically, the RELEEZE case was located in the German, East 
Frisian part of the North European Wadden Sea (EFWS). As a UNESCO 
World Heritage Site, the Wadden Sea represents the world’s biggest tidal 
flat system and provides a high diversity of coastal habitats and 
dependent species. Its crucial role of biodiversity provision on a global 
scale has been internationally acknowledged [74]. The EFWS is part of 
the UNESCO World Heritage Site and characterized by highly dynamic 

sedimentary, morpho- and hydrodynamic processes (see Fig. 1). 
It forms part of the southern boundary of the German Bight and is 

sheltered by a chain of barrier islands, bounded to the mainland by a 
coherent dike line. It is a mesotidal, mixed energy coastal system (e.g. 
Refs. [77,78], with semi-diurnal tides ranging from 2.3 m in the west to 
3.0 m at its eastern margin. Overall this area is characterized by a shore 
parallel zonation of sediment belts [79] with grainsizes decreasing to-
wards the mainland following the decreasing shore normal energy 
gradient [80–82] with coarse sand (>350 μm) in the inlet gorges and 
ebb-tidal deltas and very fine sand (88–125 μm) and a local mud content 
of >30% at the intertidal flats adjacent to the dike [83]. 

Coastal squeeze can induce a critical tipping point within that sys-
tem. Man-made fixation of the coastline by dikes on the mainland and 

Fig. 1. (A) The RELEEZE study was situated at the East Frisian Coast which is part of the trilateral Wadden Sea National Park (red line) ranging from Den Helder in 
The Netherlands to Esbjerg in Denmark. Most prominent environmental factor are the tides whose range increase from 1.5 m to more than 3.5 m towards the 
innermost part of the German Bight. Beside the tidal flats (grey) which emerge during lowtide the chain of barrier islands (yellow), geest/marsh islands (green) and 
highly dynamic sand bank islands (blue) protect the coastal region from strong storm surges. (B) Principle morpho-ecological units of a barrier island and its related 
tidal basin in the EFWS (for lokation see pink box in (A). Modified after [75,76]. (For interpretation of the references to colour in this figure legend, the reader is 
referred to the Web version of this article.) 
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maintained dunes on the islands as well as accelerated sea level rise 
(SLR) interfere with the dynamic equilibrium of the EFWS [84] and 
change the hydro- and morphodynamic regimes [82,85]. As a conse-
quence, the sediment budget will no longer be balanced, and SLR might 
exceed sedimentation-driven surface elevation change. The fixed system 
boundaries prevent natural lateral shifts in ecosystems of the EFWS. The 
collapse of salt marshes and dunes leading to the loss of the unique flora 
and fauna of the Wadden Sea might be the consequence. To create 
awareness and joint understanding of this problem and to eventually 
develop pathways for solutions a TKM process was initiated under the 
umbrella of the RELEEZE project, bringing together relevant scientific 
and societal actors and expertise. 

4.2. The process of TKM in RELEEZE 

TKM within the RELEEZE project was envisioned as a group learning 
process emerging across diverse scientific disciplines and a representa-
tion of local stakeholders. Scientific disciplines included landscape 
ecology and environmental systems analysis, ecological economics, 
political science and public administration, coastal engineering, coastal 
geology, marine sedimentology, ecohydrological modelling, and archi-
tecture and urban planning. Local stakeholders included representatives 
of agriculture, diverse coastal protection organisations, a national park 
administration, representatives of municipalities, the county adminis-
tration as well as an overarching regional stakeholder representation 
board. 

Communication pathways were established within the scientific 
consortium to provide the foundation for appreciation of the respective 
expertise and to enable high quality knowledge exchange. Exchange and 
integration of knowledge with local stakeholders was organized in 
parallel knowledge generation sessions. This was done as the RELEEZE 
project had a time frame of six month for engagement and integration of 
local stakeholders. This time frame was deemed too short to develop a 
commonly joint TKM process. Instead, face-to-face interviews have been 
used to speed up the process of data collection and generation on the 
side of the societal stakeholders (see the methods section for further 
detail). The so generated knowledge was integrated with scientific state- 
of-the-art in the form of a system map. Fig. 2 beneath shows a simplified 
version of this map. It can be divided into three different geographical 
areas, which bundle different user groups. These are the land behind the 
first dyke line (left side of the Figure), the Wadden area (middle of the 
Figure) and the barrier islands (right side of the Figure). The system 
components and processes that are most relevant for RELEEZE were 
emphasized by pictograms (e.g. agricultural use, shipping routes, bird 
feeding areas). 

4.3. Evaluation of the RELEEZE case: elaborations and novel 
contributions to the field of TKM 

4.3.1. TKM process perception by involved project partners 
For the communication between scientists and local stakeholders it 

was important that an open dialogue was organized in a transparent, 
trusted and non-bureaucratic way (R1, R2, R3, R4, R5, R6, R7, R8). Trust 
however is not a given and needs to grow in processes of deliberation 

and communication. Especially after the workshop some stakeholders 
felt distrust concerning a scientific bias of the project. Accordingly, an 
additional stakeholder meeting was organized as to discuss the experi-
enced problems and to provide full transparency about the way the 
scientific consortium has been working. Establishing trust among all 
participants was most essential for the success of the RELEEZE project, 
as the TKM process itself is not facilitated by legal provisions (R1, R2, 
R3) or other supportive organizational structures (R5, R6, R8). Hence all 
participation required volunteering commitment. For some participants 
it was also important to accommodate the emotional and affective 
drivers of the knowledge creation processes (R1, R2, R4, R6, R7). 

Scientific participants experienced the knowledge creation process 
as such being quite dynamic. Some experienced the process as cyclical, 
iterative and participative (R1, R2, R3, R6, R7, R8), others regarded it 
more as a step-by-step process (R4, R5). Cooperation and loyalty have 
been mentioned as important drivers to make this group process work 
(R5). Also continuous learning was a necessity (R1, R2, R3, R4, R5, R6, 
R7, R8), ranging from learning about each other’s disciplines, scientific 
concepts and stakeholder views to learning about organizational prac-
tices. One participant perceived this dynamic as explicitly productive, as 
new lines of thinking could be produced and the discussion was open to 
new directions (R3). Accordingly, the direction of the entire process was 
difficult to predict (R1, R2, R3, R4, R6). Self-directedness and tutorship 
was mostly perceived as a necessary mechanism in the knowledge 
generation process (R1, R2, R4, R7), though it was not necessarily 
perceived as a main mechanism of learning. 

Tutorship of the group was associated with the need to propose also 
uncomfortable questions, as those dismantle knowledge integration 
problems to bring the knowledge generation and integration process 
forward (R6). The creation of an overarching system map facilitated one 
of those TKM moments that emerged consciously and in a step-wise 
manner (R1). As such TKM was helpful to start up and structure the 
modelling process within the scientific consortium (R2, R5, R7). A de-
livery matrix was used to discuss issues like data needs and which pa-
rameters would define the model. In this matrix each scientific discipline 
could pose questions and demands about specific data or requests 
addressed to other members of the consortium. 

Furthermore, TKM resulted into the identification of potential user 
conflicts in the project area. Although the initial project period was too 
short to fully explore and work on potential solutions for conflicts (R1, 
R3, R5), it was important to see that TKM helped to identify potential 
conflicts (R1, R8) and to make them discussable. In particular the 
description of system dynamics neutralised potentially conflicting sys-
tem user perspectives. For instance, conflicting interests of e.g. grassland 
for grazing geese competing with agricultural interests turned out to 
gain a common dimension in the light of climate change, as rising sea 
levels might induce a substantial reduction of feeding areas for birds in 
the project region, irrespective of whether those are grassland, wetland 
or tidal flat areas. Although this description did not solve the essence of 
the conflict, which lies in the conflicting land use interests, it established 
a common ground for discussion about future developments of the area. 
As such TKM proved its’ consensus-building potential (R1, R2, R4, R7) 
even though generation of new conflicts might accompany this process 
(R6). “Expliciting the problems, challeng[e]s and potential responses 
does not mean that different stakeholders will necessarily agree on so-
lutions. They may come to very diverse evaluations, may have believes 
or different interests, depending on the exposure to the problem.” (R8). 

The scientific participants of the TKM process perceived the learning 
experience of ‘learn-how-to-learn’ as such not being different to the type 
of learning required for non-TKM projects (R2, R3, R4, R5, R7). Still it 
did require complex skills, as it is was important to be open minded for 
(R2, R3, R7) and curious about (R8) different viewpoints and mindsets 
as well as evaluation schemes (R2, R5) and to be willing to exchange 
knowledge (R7). Participants also found it important to learn content- 
wise from each other about systems functioning and how the dy-
namics described by different disciplines interrelate and (potentially) 

Fig. 2. Simplified version of the system map used to visualize integration of 
scientifc and societal knowledge. 

D. Giebels et al.                                                                                                                                                                                                                                 



Marine Policy 119 (2020) 104020

9

affect each other (R2, R3, R4, R5, R7, R8). In that dynamic, one 
participant observed that it was important to take “nothing for granted 
and [being willing] to explain one own’s disciplines basics.” (R1). Also it 
is important to accept that other disciplines work in different ways and 
to schedule more time for the development of definitions (R3) and to 
learn how a transdisciplinary project can be organized and structured 
(R6). A special learning curve was experienced between the natural and 
social scientific approaches (R5, R7). Field trips and group meetings 
(R7) as well as visualization techniques (R8) have been named as a most 
effective manner of facilitating this part of the group learning process. 

The integration of different scientific disciplines for the development 
of the common system perspective was also experienced as a momentum 
of changing work routines (R5, R6, R7). For that part it was important to 
speak to the other disciplines involved (R8), to admit one’s own lack of 
knowledge about parts of the system’s functioning if apparent (R1) and 
to take over representation and argumentation for other disciplines 
involved when needed (R1, R7). Personal comfort zones were in 
particular challenged when it came to confrontation with diverging 
societal interests (R2) and when breaking “down the complexity of the 
project to one descriptor and to make sure that the common thread [of 
climate change] is visible in each work package.“(R5). 

4.3.2. Key actor perceptions of involved project partners 
The RELEEZE case is representative for the statement that univer-

sities (as well as research institutes) are key actors to initiate TKM (R2, 
R6, R8), but that the learning process in the end is a group process, 
which needs to integrate regional interests as well. The specific insti-
tutional embedding of TKM therefore seems to be less relevant, as it is 
more about someone who is actually trying to initiate and to devote time 
and facilitation (R5). For the initiating organization or person it is 
important to know about the relevant players in the field and related 
difficulties, irrespective of whether based at a university, a research 
institute or a lager governmental authority (R3, R5, R7). As R3 put it “I 
think it is more about the leading person and not at which institution this 
takes place. I would not distinguish between universities and research 
institutes and […] the initiation could even arise from a ministry etc. 
The important thing is that the initiating institution knows the players of 
and difficulties at both sites”. 

Nevertheless RELEEZE project members experienced universities 
holding the advantage of being able to bring together different teams of 
scientists and stakeholders and provide a trustworthy environment for 
their interaction (R2). They can do so on in principle politically neutral 
ground funded by public money and not governed by economic interests 
(R8). As a disadvantage, universities however lack specified facilitation 
of TKM on the organizational level (R6, R7) what constitutes a critical 
restrictive factor (R2, R4). One project participant experienced the role 
of universities as rather neutral in that context as universities as such 
neither directly provide money for regional development nor have a 
mandate to take executive decisions (R1). 

A division of actor roles has also been essential for the RELEEZE 
project (R3, R6, R7, R8) and was indeed applied and fulfilled in a non- 
rigid manner (R2, R4, R8). “Accepting the own role and accepting that 
others within the group have other roles helped to accept that positions 
and perceptions differ which caused an openmindedness and openness 
towards other people’s contribution to the knowledge production pro-
cess. This formed the basis for group learning.” (R1). Pre-definition of 
actor roles was important to ensure that discussions would not become 
endless (R7). However some participants emphasized that the pre- 
definition of actor roles might have effectuated cooperation in a nega-
tive way, as this would take out the dynamic of the process (R5). 
Furthermore, it was mentioned that role definitions also depend on 
personal characters and need to be informed by disciplines involved in 
relation to what expertise a specific project urges (R8). As R8 put it “[…] 
even if I was a super dominant leader person, which I may be, I would 
anyway not be playing that role in the project, because my discipline is 
planning not geo ecology […].“. 

Most important actor roles represented in the RELEEZE project group 
have been the mediator, the expert and the facilitator. The role of the 
facilitator was mainly executed by the project leaders. The project 
leaders were all scientists. They initiated the project and successfully 
accrued governmental project funds. The expert role was executed by 
scientists as well as stakeholders. Scientists acted as experts within their 
respective disciplines (R2, R5, R6, R7). Stakeholders brought in their 
own interests (R2), delivered relevant local knowledge and observa-
tions, provided access to available databases and professional expertise. 
To let theses process of knowledge generation evolve it was crucial to 
assign specified responsibilities to specified project participants (R1, R3, 
R7). 

Mediation was essential to manage occurring deadlocks in the inte-
gration between scientific disciplines and between science and societal 
stakeholders. For the mediation process between science and stake-
holders an independent mediation expert was contracted. This person 
acted as discussion facilitator during the joint workshop and was briefed 
by the information available from the face-to-face interviews and the 
digital speed date. The mediator was selected as an independent facili-
tator of the discussion. He had no prior background or institutionalized 
interest in the policy domain, but was experienced with integrative 
processes in other sectors. However, his lack of specialized knowledge 
about marine EBM also implied that mediation needed to be taken over 
by scientific as well as societal participants whenever detailed project 
knowledge was needed. Mediation roles within the scientific consortium 
were not explicitly specified, but taken over by different scientists 
whenever necessary and mostly depending on the content of the 
occurring deadlock at hand (R4). 

A classical problem occurred in the knowledge integration process 
between scientific and societal stakeholders. Some scientists assumed 
that knowledge integration would appear in a top-down fashion. This 
attitude hindered the knowledge integration between both types of 
expertise as some of the societal stakeholders expected the process to 
emerge in an interactive fashion. Partly, this problem was caused by 
unclear role definitions. Although this lack of role definitions worked 
well to let participants taking over and functioning in different roles 
throughout the project, it apparently did not work well for the process of 
lay knowledge integration. 

4.3.3. Network perceptions of involved project partners 
The RELEEZE networks were experienced as important organiza-

tional entities to make the project work and to link actors. Project par-
ticipants considered that all three types of network uses that have been 
described in the reviewed literature also played a role throughout the 
RELEEZE project (R1, R2, R4, R5). Accordingly, it was important to 
build up new networks as to connect required expertise (R7), to manage 
an existing network (R8) and to use networks as a tool to manage, in 
particular to link individual expert groups internally (R6, R7). One 
respondent summarized that in particular the use of networks as a tool to 
manage “[m]ade tasks easier [as] communications [were] less formal 
and directed.” (R6). 

Different to the literature discussion, the RELEEZE case exemplifies 
that alongside the need to build up new networks, it was also important 
to establish links between already existing networks (R1, R2, R7). 
Continuous negotiation was important to make available networks work 
and their integration possible (R1, R2, R4, R5). Some participants 
perceived continuous negotiation even as a central mechanism (R1, R2), 
while others however experienced the network working well without a 
lot of negotiation (R3), smoothly running by itself (R5). However, 
obviously continuous negotiation was not possible with those potential 
network members that had no interest in participation (R6). 
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5. Discussion and conclusions 

5.1. Discussion 

Review of recent literature on TKM allowed for the identification of 
variables that define EBM knowledge governance as a process of human 
interaction. It provides valuable inputs for all those EBM scholars and 
practitioners having an interest to perceive, understand, study and 
improve EBM implementation in general and the human process of 
integrative EBM knowledge governance in particular. 

Still it needs to be emphasized that the insights gained are limited to 
those experiences made by the scientific participants in the context of 
the RELEEZE case as well as the selected publications included to the 
systematic literature review. Both databases present very relevant, but 
also limited study material. The literature selection could be broadened 
by inclusion of data sources not included in ScienceDirect. The case 
experience could be compared across other cases. In future studies such 
additional data should be used to validate and eventually extend the 
identified number of variables. 

Another limitation of this study was the time frame available to 
organize stakeholder integration. Within the one year overall project 
time only six months could be used to identify, analyse and integrate 
stakeholder knowledge. This time frame restricted the possibility to 
organize several rounds of knowledge sharing and generation. It also 
restricted the possibility to include scientific as well as societal project 
members to the ex-post reflection. 

6. Conclusions 

Systematic analysis of state-of-the-art literature makes clear that 
Transdisciplinary Knowledge Management for EBM, if understood as a 
process of human interaction, in essence describes a group learning 
process. This process implies a delicate responsibility for decision- 
makers as it comes along with contradictive elements. Provision of 
formal and transparent predictability needs to be organized in parallel to 
open space for emotionally driven creativity. Results of the ex-post 
reflection uncovered that the design of a TKM group process further-
more needs to reckon upon personnel learning patterns and preferences 
of individual participants. Regular monitoring of individual partici-
pants’ perception of process progress might therefore be a necessity for 
responsible decision-makers as to fully understand how participants 
perceive and perform throughout a TKM process. Attention towards 
personal learning preferences could also be facilitated through prior 
talks with actors before entering an EBM TKM process. 

The RELEEZE case exemplifies that traditional structured elements of 
a TKM process, such as the development of a system map are important 
tools to facilitate and effectuate the knowledge integration process. Such 
elements were in particular relevant to synthesize and integrate 
knowledge between scientific and societal experts and to mediate con-
flicts. Although this is not a novel finding (see for example the structured 
approaches developed by Ref. [19] or Kragt el al., 2013 and for a similar 
a argumentation), it shows that it might be necessary to perceive TKM in 
the context of EBM as a structured approach that might be sequenced or 
paralleled by more loosely coupled moments of knowledge creation. In 
this light, the deviating organizational approaches discussed by Serna 
[42] and Le Theule and Fronda [57] are not conflicting anymore, but 
become useable for describing and designing different parts of the same 
process. A structured knowledge generation process that is character-
ized by a clear process architecture could be comprehended by un-
structured creativity sessions. This finding matches with the stakeholder 
triangle approach developed by R€ockmann et al. [39] who argue that for 
the organization of EBM it is not a necessity to include all stakeholders 
throughout the whole decision-making process. 

The research findings furthermore suggest that although universities 
are not necessarily the only key actors that could and should conduct 
TKM, it is important to highlight their special position. More than up till 

now experienced within EBM scholarship, scientists could act as entre-
preneurs, initiating new knowledge integration processes. Outsourced 
facilitative support as well as process design that draws on pre-defined, 
though not rigidly implemented actor roles prevent loss of scientific 
independence in such contexts. 

Strongly connected to the former arguments, is the necessity to put 
more focus on the role of networks. Networks have been mentioned 
frequently as important organizational entities facilitating TKM, in 
particular as being social constructs facilitating learning. Future 
research shall put more focus on the identification, functioning and 
construction of networks that use TKM to foster EBM implementation 
[30]. These findings comprehend the growing body of studies available 
on network governance and underline the importance of networks to 
make EBM implementation effective (see for example [86,87]. 

The RELEEZE case evaluation furthermore revealed that next to the 
conscious management of existing networks and the need to build up 
new networks, it is also essential to know how to manage in-between 
different, already existing networks. This finding directly connects to the 
recent debate on nested governance structures that have been deemed 
essential for EBM to become implemented effectively in particular in the 
European Union [3]. The RELEEZE case shows that the development of 
“tiered, internally consistent and mutually re-enforcing planning and 
decision-making systems” [3] comes along with knowledge integration 
across already existing, though fragmented knowledge networks. TKM is 
an important tool to assist this process. 

Particularly relevant for TKM processes in the context of EBM finally 
is to realize that content-wise learning about system dynamics is crucial. 
The preamble ‘learn-how-to-learn’ is an important facilitating asset as 
well, but in itself not sufficient to make TKM in EBM contexts effective. 
Empowerment of inexperienced actors (see Ref. [37] might therefore be 
more essential for EBM approaches than has been discussed within the 
community so far. The legal or institutional support that was evaluated 
as an important, but missing factor in the RELEZE case, stresses that 
current EBM implementation heavily depends on voluntary commit-
ment, willingness to cooperate and group loyalty. 
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