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ABSTRACT

Transdisciplinary (TD) research plays a crucial role in addressing the complex challenges of climate adaptation.
Despite popularisation of TD research, ambiguity remains in the specific implementation of this approach. As
more projects aim to adopt TD approaches, more clarity is needed to structure the organisation and
implementation of TD projects. This study aims to provide insight from practice on how challenges and
successes can be addressed in TD projects. Through an in-depth investigation of three TD projects, this research
explores the key components of TD projects, identifies main challenges and successes, and elicits stakeholders'
suggested improvements. The study consists of a comprehensive analysis of literature, expert interviews,
interview data, and focus group discussions. A theoretical framework is developed to define TD concepts and
relationships, addressing the issue of diffuse definitions. The research highlights the importance of shared
understanding among stakeholders, particularly in addressing cultural challenges and achieving inclusiveness.
Stakeholders' differing perspectives on successes and challenges are observed, leading to the identification of
common themes across projects. The results underscore the significance of existing relationships and
collaboration in TD projects, contributing to successful outcomes. However, certain challenges, such as
inflexible institutional regulations, are also shared across cases. The analysis highlights the need for more
explicit reflection on successes and structured approaches for envisioning improvements. The study also reveals
a divide between participants based on their backgrounds, suggesting the importance of promoting knowledge
integration among diverse stakeholders. Overall, this study contributes to the advancement of TD research in
climate adaptation, empowering stakeholders to navigate complex challenges and foster sustainable solutions.

Key words: transdisciplinary collaboration, climate adaptation, challenges, successes, perceptions.
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1. INTRODUCTION

Around the world, the social and environmental challenges caused by climate change are increasing. As the
global temperature rises closer to the 2°C limit, demand for more rapid climate change adaptation strategies
intensifies (IPCC, 2023). Challenges caused by this include issues such as floods causing damages, salination of
coastal areas leading to fresh water shortages and unequal access to sufficient and safe energy. However, these
issues are multi-dimensional problems including cultural, ecological, economic, social, psychological
institutional, and technological dimensions (McGreavy et al., 2022; Mitchell et al., 2017). Finding and
implementing solutions to these complex challenges requires an approach that is able to integrate these
dimensions. The traditional approach to knowledge creation through academic research focusses on a siloed
approach limited to one discipline (Djenontin & Meadow, 2018). This type of knowledge creation is often
focussed on theoretical knowledge relevant for high-level analysis. However, finding solutions to climate change
and the multi-dimensional challenges it produces requires research into real-world problems, beyond the
theoretical inclination of science.

Solutions to these real-world problems include practical implementations and knowledge applications for
research users to adapt to and mitigate the effects of climate change (Hoffmann et al., 2017). For example, the
implementation of conservation initiatives and co-creation with citizens in urban planning initiatives implement
collaboration between research providers and research users to create practically relevant knowledge
(Luetkemeier et al., 2021; Polk, 2015; Siew & D6ll, 2012) However, as academic research is often focussed on
producing theoretical knowledge, the scientific research results are often not directly relevant to research users; a
so-called “usability gap” (DeLorme et al., 2016). To address this gap, there is a need for integrating practical,
solution-oriented perspectives into the problem definition of scientific research to create a “link between
scientific progress and societal needs” (Knickel et al., 2019, p. 2).

To develop knowledge that is useful for practitioners and decision-makers, the application of collaborative
research beyond the academic domains which encompass a variety of disciplines and cross sectoral delineations
is required (DeLorme et al., 2016; Hessels et al., 2018; Siebenhiiner, 2018). The transition to these research
approaches is in full development and can be demarcated by the rise of transdisciplinary (TD) research projects
to address climate change challenges (Jakobsen et al., 2004; Polk, 2015). TD projects aim to create scientific
knowledge that involves societal actors in the entire knowledge creation process, from problem definition to
implementation and dissemination of results, to develop knowledge that is relevant to real-world problems
(Hakkarainen et al., 2022; Lawrence et al., 2022). These projects aim to foster collaboration between research
providers and research users (Luetkemeier et al., 2021).

1.1. PROBLEM DEFINITION

Despite popularisation of TD research, difficulties with the specific implementation of this approach remain. At
the foundation of these difficulties lies the ambiguity that surrounds TD research (Brundiers et al., 2021;
Lawrence et al., 2022). Nuances exist in a focus on collaboration across disciplines and industries, an emphasis
on knowledge integration or the level of stakeholder involvement in problem definition or even the project
(Mann & Schéfer, 2018). Besides that, a comprehensive list of specific definitions as to which activities or
project components make a project TD are missing. To define a working definition, TD research can be
described as “a reflexive, integrative, method-driven scientific principle aiming at the solution or transition of
societal problems by differentiating and integrating knowledge from various scientific and societal bodies of
knowledge” (Lang et al., 2012, pp. 2-3) in which “the problem definition starts from the sustainability deficit
expressed by local actors” (Hakkarainen et al., 2022, p. 2). As projects aim to implement TD research to create
more solution-oriented knowledge, the inconclusive definitions of the approach and the impact that can be
generated result in problems. These problems vary across projects but can take the form of wasted resources,
dissatisfaction among involved stakeholders or results that are not contributing to solving the problem
(Hakkarainen et al., 2022; Lawrence et al., 2022).

As more projects aim to adopt TD approaches, these problems need to be addressed to ensure the
implementation of TD research generates useful results for climate adaptation. To do this, a deeper
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understanding of TD research from project experience is needed to increase the ability of projects to overcome
challenges in their projects and increase their success (DeLorme et al., 2016). However, TD projects have great
variety, which can increase the challenge of finding which lessons from other projects can aid in improving the
project (Zhuang et al., 2021). Subsequently, considering the involvement of different stakeholders in TD project
teams, variety exists in which aspects of the project are considered challenging (Hessels et al., 2018; Jakobsen et
al., 2004). Therefore, this paper aims to provide an overview of considerations and perspectives of TD projects
organisation that can and need to be taken into account by stakeholders involved in TD projects. This research
compares the similarities and differences between TD projects from the perspective of the stakeholders involved
in the project by reviewing the existing literature, conducting interviews and comparing three case studies. By
structuring and comparing TD projects and creating an understanding of the aspects of effective collaboration,
stakeholders involved in TD research will be better equipped to address the challenges they face and grow the
success of their projects.

The paper is structured as follows: First, a literature search is performed to define the knowledge gaps in
literature. This is necessary as TD research deals with a broad spectrum of disciplines, and a delineation of the
problem is required. The review concludes with a research question aimed at filling the identified knowledge
gaps. Second, an overview of the research design and method is provided. Then, a description of the results is
provided. This section describes the results from the data collection process. The discussion synthesizes an
answer to the research questions based on the results. Lastly, the conclusion provides an overview of the most
important findings and provides recommendation for TD projects and further research.
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2. LITERATURE SEARCH

To place the concept of TD research in the context of existing literature, a literature search is conducted on the
evaluation of TD projects. This section first describes the literature collection process that forms the basis of this
review. Then, the inferences from the search are discussed, and the knowledge gaps in literature are identified.

2.1. LITERATURE REVIEW PROCESS

Before determining a body of literature for reviewing, a set of inclusion criteria were determined to direct the
search of literature. As a vast body of academic literature exist, it is crucial to determine how and why certain
articles are included in the review (Wee & Banister, 2016). The inclusion criteria are based on the problem
definition as described in the introduction. The inclusion criteria included for the review are that the article:

- Discusses climate change or climate adaptation

- Focusses on evaluation of TD collaboration

- Mentions improvements or lessons learned of TD projects
- Is based on a (comparative) case study

- Mentions relationships between transdisciplinary concepts

To find a suitable body of literature that describes the existing knowledge on research projects focussed on
problem definition, knowledge creation and integration involving collaboration between academic and non-
academic stakeholders, a set of three search strings was used to collect articles from Scopus”. The key words
used in this search are based on the inclusion criteria to collect a body of literature that matches these criteria.
Figure 1 presents the search strings that were used and provides and overview of the inclusion process.
Additional to forward snowballing® of the eligible papers, articles recommended by the thesis supervisor were

Identification

4 TITLE: transdisciplinary AND
(collaboration OR integration OR
'climate adaptation’)
KEY WORDS: transdisciplinar*
AND climate
On Scopus

\ (n=14)

/_ TITLE: transdisciplinary AND \
(collaboration OR integration OR
'climate adaptation’)
KEY WORDS: transdisciplinar*
AND (lesson* OR improv*)
On Scopus

\ (n=36) j

4 N

TITLE: transdisciplinary AND
process AND management
On Scopus
(n=8)

Screening

Eligibility

Removing duplicates
n=53

h 4

Screening for TD
climate adaptation
case study

n=24

Forward snowballing
from included
articles

n=4

Included

Articles excluded,
duplicates
n=3

Articles excluded,
not discussing
climate adaptation
n=29

Screening for
evaluation of TD
process and
concepts

n=15

Articles excluded,
not discussing TD

evaluation
n=9

.

/

Figure 1. Literature review exclusion process.

* During a review of the search terms it was noticed that the string is not necessarily exhaustive. During a review
of the newly found documents, no significantly diverging information to the literature included in the review was
found.

T Forward snowballing implies finding citations to a paper (Wee & Banister, 2016, p. 7).

Recommended by

supervisor
n=4

Screening for
evaluation of TD
process and
concepts
n=23
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included. After review, a total of 23 papers are included in the literature review. An overview of the articles that
are included in the review is provided in Appendix C - Table 1.

2.2. KNOWLEDGE CREATION FOR CLIMATE ADAPTATION

To address the complexity of climate adaptation and deal with the multiple dimensions that span climate change
and sustainability transformations, knowledge creation activities should focus on integrating and creating
knowledge beyond single disciplines and include non-academic stakeholders in the process (Hakkarainen et al.,
2022; McGreavy et al., 2022; Mitchell et al., 2017). This means that an integration between knowledge from
cultural, ecological, economic, social, psychological, institutional and technological dimensions is crucial to
developing solutions to issues driven by climate change. Research projects that implement multi-dimensional
knowledge creation have become more prevalent in academic research (Jakobsen et al., 2004; Polk, 2015). In
these projects, multiple dimensions that are relevant to a problem are brought together in activities aimed at
integrating and creating knowledge across and relevant to more than one discipline or industry (Klenk &
Meechan, 2015; Lang et al., 2012; Mitchell et al., 2017). Different approaches to multi-dimensional knowledge
creation activities can be defined. These approaches vary in who are involved in the research project and the way
in which they collaborate and participate in knowledge creation.

2.2.1. KNOWLEDGE CREATION APPROACHES

At the basis of multi-dimensional knowledge creation lies an multidisciplinary approach to research activities.
This approach is characterized by a loose collaboration between disciplines focussed on exchanging knowledge
(Mitchell et al.,, 2017). When an intentional and close collaboration between researchers from different
disciplines forms the goal of the knowledge creation approach, the activities can be defined as interdisciplinary
(Karcher et al., 2021; Mitchell et al., 2017). These approaches are specifically distinguished by the closeness of
the collaboration between disciplines. Multidisciplinary approaches include a more informal, loose collaboration
and lack a focus on integration of knowledge across disciplines. Interdisciplinary approaches focusses on
knowledge integration through close collaboration between academic disciplines (Lawrence et al., 2022).
Nevertheless, in these approaches the task of knowledge creation remains the responsibility of academic
scholars.

Transdisciplinary (TD) knowledge creation approaches aim to include non-academic stakeholders in the entire
knowledge creation process and focus on collaboration among and between academic researchers and non-
academic stakeholders (Lang et al., 2012; Mitchell et al., 2017). In these activities, academic and non-academic
stakeholders are intended to have equal involvement in the project (Bréthaut et al., 2019; McGregor, 2017). This
diffuses the divide between academic- and non-academic stakeholders and their roles within the project.
Therefore, the people and organizations involved in the research project can be grouped based on their relation to
the research rather than their professional background. Specifically, the groups of research providers and
research users can be distinguished (Luetkemeier et al., 2021; Mitchell et al., 2017). Research users can be
defined as stakeholders on the receiving end of the interaction between the two groups. They are the ones using
the created knowledge and applying it into practice. Research providers are on the knowledge creation end of the
interaction. They collaborate to produce usable knowledge for research users. With this grouping, stakeholders
could also be part of both categories depending on the role they are fulfilling throughout the project. By
focussing on a collaboration between research providers and research users, TD knowledge creation approaches
aim to address the differences between what “scientists and decision-makers consider useful knowledge”
(DeLorme et al., 2016, p. 1).

2.2.2. TYPES OF KNOWLEDGE

By implementing knowledge creation approaches, different types of knowledge can be created. Literature
distinguishes three types of knowledge that can be created: system, target and transformation knowledge.
Knowledge that describes and explains problem situations is categorized as systems knowledge. This type of
knowledge addresses what the current problem situation is. This type of knowledge includes, for example,
knowledge collected and developed during a project’s problem definition phase. Target knowledge includes
norms and values that are related to a (desired) future. This includes, for example, the objectives and desired
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scenarios that are developed in a project. Lastly, transformation knowledge describes the development from the
present situation (described by system knowledge) to the (desired) future situation (target knowledge) (Lawrence
et al., 2022; Siew & Doll, 2012). This includes, for example, the knowledge related to methods implemented in a
project. Different knowledge creation approaches can produce different types of knowledge about the present,
future or development in between. For TD knowledge creation approaches, it is argued that all three types of
knowledge are produced by and required for this approach (Brandt et al., 2013).

2.3. IMPLEMENTATION OF KNOWLEDGE CREATION APPROACHES

It should be noted that knowledge creation approaches are not hierarchical or mutually exclusive. Rather, certain
approaches are more suitable for certain research activities and produce different types of knowledge (Heilmann
& Pundt, 2021; Siew & Doll, 2012). Besides that, one knowledge creation approach can be used in an activity
that provides the input for another activity that uses a different approach to knowledge creation (e.g. knowledge
created in an interdisciplinary setting can be used as input for a transdisciplinary discussion for knowledge
creation). Though the activities related to specific knowledge creation approaches are not mutually exclusive,
researchers often tend to or are required to label their projects with a specific type of knowledge creation (Klenk
& Meehan, 2015). This tendency has various reasons, one of which is that funding organisations try to
emphasise the importance of TD research. They enforce this by requiring research projects to incorporate TD
knowledge creation approaches in their methodologies (DeLorme et al., 2016). This amplifies the stigma of TD
knowledge creation approaches being ‘better’ and inevitably mutually exclusive in research approaches.

Due to this broad application of TD approaches, similar concepts are used to describe different project activities,
levels of stakeholder participation and projects in general. To structure the concepts used in this paper, the term
TD projects is used to indicate research projects implementing TD knowledge creation approaches. 7D
knowledge creation approaches refer to the research methods aiming to include non-academic stakeholders in
the entire knowledge creation process and focus on collaboration among and between academic researchers and
non-academic stakeholders (as defined in Section 2.2.1). These methods include 7D collaboration which refers
to the activities involving close collaboration between academic and non-academic stakeholders. The collection
of TD collaboration activities and other activities related to knowledge creation through TD knowledge creation
approaches is referred to as 7D research. Nevertheless, this does not mean that a TD projects solely include TD
research. Interdisciplinary, multidisciplinary and even disciplinary approaches can also be part of the research
process (Lawrence et al., 2022). However, as TD projects set the goal of implementing TD research, the research
process is labelled as being TD.

2.4. DEFINING TRANSDISCIPLINARY RESEARCH

Despite the general description of TD research involving a collaboration between both research providers and
research users, differences in definitions of the concept exists (Heilmann & Pundt, 2021). TD research is
specifically defined in this thesis by the definition of Lang et al. (2012) which is referenced by several papers
included in the literature review. Additionally, the definition of Hakkarainen (2022) is used to incorporate the
involvement of societal actors in the problem definition in the description. The working definition of TD
research then reads: TD research is “a reflexive, integrative, method-driven scientific principle aiming at the
solution or transition of societal problems by differentiating and integrating knowledge from various scientific
and societal bodies of knowledge” (Lang et al., 2012, pp. 2-3) in which “the problem definition starts from the
sustainability deficit expressed by local actors” (Hakkarainen et al., 2022, p. 2).. Besides this principle definition
of TD research, five characteristics that are often present in TD projects can be identified from the literature.

First, TD projects characteristically address real-world problems that are relevant to research users. These real-
world problems often relate to multiple dimensions (e.g. cultural, ecological, economic, social, institutional, and
technological dimensions) and include complexities that cannot be addressed by one discipline or industry
(Knickel et al., 2019; Polk, 2015). Specifically, these problems require solution-oriented knowledge creation in
which the produced knowledge is transferable within and beyond the stakeholders involved in the project (Lang
et al., 2012). In the context of this thesis, TD projects have the goal to initiate sustainability transformations to
address the complex challenge of climate adaptation (Basta et al., 2021).
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Second, TD projects employ a combination of multi-disciplinary scientific perspectives and relevant, practical
knowledge (Polk, 2015). This means that TD projects include a variety of stakeholders that are relevant to the
issue that is being addressed. These stakeholders have either an academic background and operate from different
disciplinary perspectives, or they have a background rooted in professional practice and operate under the
assumption that they will use and implement the knowledge that is created in the project (Basche et al., 2014).
This characteristic is often a result of the multi-dimensional problems that are addressed in TD projects. By
including stakeholders with a variety of perspectives, the relevance of different dimensions can be included in
the decision-making and knowledge creation process.

Also, TD projects often involve a close and long-term collaboration between research providers and research
users (Heilmann & Pundt, 2021; Hessels et al., 2018). This close, long-lasting collaboration is focussed on the
creation and integration of knowledge among stakeholders. Increasing the duration of the project to multiple
years provides an opportunity to implement the created knowledge within the timeline of the project and
facilitates deep knowledge integration between stakeholders (Luetkemeier et al., 2021).

Besides that, collaboration and co-production are present in the entire knowledge production process of TD
projects. This means that stakeholders collaborate in the “entire knowledge production process including joint
problem formulation, knowledge generation and application in both scientific and real world contexts” (Polk,
2015, p. 2). Through this process, solution-oriented, practically relevant, scientific knowledge can be created to
address the real-world problems that are researched by TD projects.

Lastly, TD projects focus on continuous reflection and evaluation of the process and its results. Throughout the
knowledge creation process, stakeholders reflect on their activities and results and assess whether their
collaborative efforts are producing knowledge that is relevant to the stakeholders involved (Knickel et al., 2019;
Lawrence et al., 2022). This also means that the evaluation of the project is a continuous process instead of
limited to the final phase of the project (Basta et al., 2021). The long duration of the project also requires the
intermediate and continuous reflection by stakeholders to ensure the goals of the project remain aligned.

2.5. CHALLENGES AND SUCCESSES

TD projects address issues that are multi-dimensional and often strongly context-specific. This could result in the
project being organised differently depending on the context of the issue. Besides that, the knowledge that is
created in this project would only be relevant for that specific issue in that particular context which can
complicate knowledge transfer across projects (Zhuang et al., 2021). However, despite the complications in
transferring created knowledge across projects, insights and lessons learned from projects implementing TD
research can be used in other projects to improve the process (DeLorme et al., 2016). Lessons learned in case
study literature are often described as challenges and successes that were encountered in the project (Harrison et
al., 2017).

2.5.1. CHALLENGES

In TD projects challenges can be described as the aspects of the project’s process that experienced practical or
institutional difficulties (Brandt et al., 2013). This thesis extends this definition to the aspects of the project’s
process that were practically or institutionally difficult or experienced as such by the involved stakeholders.
Lawrence et al. (2022) and Brandt et al. (2013) argue that there are five common challenges that are encountered
in TD projects.

The first challenge they describe relate to the differences in definitions TD research and the lack of a framework
structuring the concepts that are relevant to TD research. As described in Section 2.4, differences exist in the
way TD research is defined. These differences can pose a challenge when they hamper the coherent framing of
the problems addressed in the project.

Second, they describe that there are unclear relationships between methods, process phases and knowledge types.
As different disciplines collaborate in TD projects, it is a challenge to integrate methods and ways of working
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across disciplines. This can inhibit the ability of TD projects and its involved stakeholders to collaborate
efficiently and effectively with each other.

Also, Lawrence et al. (2022) and Brandt et al. (2013) describe differences between the theoretical ‘best practice’
of how TD research should be implemented and how the practical application of a TD research is executed
which poses a challenge for TD projects. Specifically, the description of project phases involved in TD projects
or the knowledge types required and produced through TD collaboration are not necessarily included in the
practical implementation of TD research. However, consensus is lacking on which elements of the ‘best practice’
of TD research should be emphasized in it practical application. This lack of structure makes the design and set-
up of a TD project more challenging.

Besides that, even though TD research is aimed at engaging with non-academic stakeholders and involving them
in the research project, many case studies reveal that there is still a limited involvement of non-academic
stakeholders in project decision-making. The involvement is often limited to the knowledge creation of the
project and executive decisions on planning and organisation remain the responsibility of academic stakeholders
of the project. This means that involving non-academic stakeholders in the entire knowledge creation process
remains a challenge for many TD projects.

Lastly, Lawrence et al. (2022) and Brandt et al. (2013) describe the challenge of evaluating the societal and
scientific impact of TD projects. Specifically, there is a lack of cohesive methods for measuring and evaluating
the societal effects and impacts generated by TD projects. This lack of cohesive methods inhibits the
demonstration of the success and long-term, positive effects TD projects have on the problems they address
(Mann & Schéfer, 2018). Without this justification, TD projects often struggle with creating legitimacy and
validation for the importance of their efforts.

Many case studies included in this review describe one or more of the challenges as described by Lawrence et al.
(2022) and Brandt et al. (2013). For example, Siebenhiiner (2018), Mitchell et al. (2017), and Jakobsen et al.
(2004) describe the challenge of diffuse definitions. Reports of different interpretations of (discipline specific)
applications of methodologies being a challenge are described by Jakobsen et al. (2004) and Zhuang et al.
(2021). The specific presentation of each challenge varies across each case study but can be summarized in one
of the five challenges. Nevertheless, context and project specific challenges that do not fit the categories
proposed also remain and should not be disregarded.

2.5.2. SUCCESSES

Similarly for challenges, literature describes successes that were observed in TD project evaluations. However,
there is a less defined definition for what success entails within a project. This often relates to the lack of
structures for systematically evidencing success beyond achieving the project’s goals (Karcher et al., 2021). In
this thesis, a success is defined as the aspects of the project’s process that went well or were experienced as such
by involved stakeholders. Karcher et al. (2021) have summarized three successes identified in the evaluation of
TD projects as usability, social outcomes and process components.

They describe that the usability of the created knowledge in TD research is often referenced as a measure of
success for TD projects. This usability is mostly described in terms of the credibility, legitimacy and salience of
the created knowledge. These concepts are mostly related to academic usability of knowledge that can be
produced in projects. Besides that, usability is also related to the relevance, comprehensiveness, accessibility and
solution orientation of the knowledge that is created. These concepts relate more to the practical usability of the
knowledge that is created. Social outcomes and process components describe the successes that are experienced
in TD projects that are non-linear, less visible and related to relationships and mindsets (Karcher et al., 2021).

Though these descriptions provide some direction on what successes are in TD projects, the definition of success
enjoys great diversity in project evaluations (Karcher et al., 2021). Besides that, assessment of TD projects in
practice often focus on the outcomes, results of a project or the ability to achieve its goals. However, as
described by Karcher et al. (2021) process components are also relevant in defining the success of a project.
Jakobsen et al. (2004) describe these process components as facilitators in their case studies’ process. Yet, their
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description of the facilitators in their case studies only focus on how the project’s challenges were or can be
overcome. This type of successes is observed in several articles included in the literature review. Though it is
relevant to TD projects how challenges can be overcome, the specific description of successful TD research
remains limited.

2.5.3. PRECEPTIONS OF CHALLENGES AND SUCCESSES

As highlighted by Karcher et al. (2021), success in TD projects encompasses great diversity. This diversity also
exists in the challenges that can be identified in TD projects as described in Section 2.5.1. One of the sources of
this divergence of challenges and successes in TD projects is the specificity of the context in which the projects
operate. However, another contributor to the great variety of challenges and successes experienced in TD
projects are the people involved in the project that have different perspectives and perceptions of these
challenges and successes (Hoffmann et al., 2017). The personal experience a stakeholder has in the project’s
processes or activities is grounded in subjectivity and the uniqueness of the person representing the stakeholder.
As TD projects focus on collaboration between people, the experiences of what went well and what was difficult
in the project’s process are inevitably diverse.

The assessment of the success of a project is also related to these subjective perspectives on the project’s
process. Whether stakeholders are satisfied and content with the way in which collaboration is organized and the
results it produces is an assessment based on the perceptions of the challenges and successes of these
stakeholders. The perception of challenges and successes also relates to the difficulties assessing the impact of
TD projects (Karcher et al., 2021). Often, vagueness of results and project impacts are preferred over specific,
detailed ones as different stakeholders need to agree with them. By leaving overall project results ambiguous,
more stakeholders are able to reach consensus and find themselves in the presented outcomes (Lang et al., 2012).
Even though the measurement of impact is complex and often difficult, the consensus that is required in the
project’s outcomes contributes to the challenge.

2.6. KNOWLEDGE GAP

During the literature review, three knowledge gaps have been identified. The first knowledge gap that has been
identified is the lack of specific definitions describing TD research. As described in Section 2.4, general
descriptions of what TD research entails are provided in literature. However, what TD research entails, which
activities can be identified as inherently TD in nature or which characteristics are imperative for calling a
knowledge creation approach TD lack specification. The absence of defined concepts in TD research contributes
to a more challenging implementation of TD research in climate adaptation projects. Specifically, the difficulties
in implementing TD research are highlighted by the gap between the theoretical ‘best practice’ of TD research
and the actual implementation in projects as described by Lawrence et. al (2022) and Brandt et. al (2013). This
lack of structure stems from a diffuse set of concepts that are used to describe TD research hampering the
practical implementation of theoretical concepts.

This leads to the second knowledge gap that has been identified, which is described as a limited understanding of
the benefits and risks of TD research and the approach being implemented solely to fulfil funding requirements
or because knowledge integration inherently creates ‘better’ knowledge (DeLorme et al., 2016; Klenk &
Meehan, 2015). Even though TD research is a process focussed on the collaboration between people, concepts
such as satisfaction, personal challenges and perceptions lack specification. As a result, stakeholders that
participate in TD projects are unaware of the competencies and lessons that can be learned and developed
through TD research. This is exaggerated by the lack of defined competencies and learning objectives that are
relevant to TD research. Competencies for conducting, facilitating and participating in TD research are
developed by stakeholders of TD projects but lack sufficient structure and definition. This results in stakeholders
not understanding what they could gain from TD projects. Also, undefined learning objectives contribute to a
lack of coherence in competencies across projects, a difficulty with determining which skills are required to
further improve TD projects and a limited ability to develop competencies to their full potential during projects.

Lastly, the third knowledge gap that has been identified relates to the lack of assessment criteria that are able to
assess the subjective experiences, progress and results of TD projects. As described in Sections 2.5, measuring
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the success of TD projects remains a challenge. The success criteria that are currently used to assess the progress
of TD projects are, in practice, often focussed on objective, end-of-project results and the impacts projects
generate by achieving their goals. Even though TD projects are characterised by continuous evaluation and
reflection, the assessment of successful processes beyond the achievement of specific goals of the project lack
definition. Specifically, the internal review and assessment of the processes and collaboration activities remain
scarcely defined in literature.

To fill these knowledge gaps, this study aims to organize the definitions and characteristics of TD research and
structure the opportunities for learning and reflection throughout TD projects. By addressing these knowledge
gaps, stakeholders involved in TD research will be better equipped to address the challenges they face and grow
the success of their projects. Section 3 provides an overview of the research questions that are used to support
this study and describe how the answers to these questions fill the identified knowledge gaps.

2.6.1. SCIENTIFIC AND SOCIETAL RELEVANCE

By addressing the knowledge gaps identified in the literature review, conclusions relevant to both science and
society will be synthesized. First of all, the structural organisation of TD concepts and defining the learning
objectives that are relevant to TD research improves the scientific understanding of collaborative knowledge
creation efforts. With this increased understanding, scientific research can better implement their efforts to create
practically relevant knowledge. These efforts further the understanding of climate change and how humans
impact and adapt to the changing climate.

Besides that, in societal aspects, the knowledge that is created through TD collaboration initiatives is of great
importance to develop climate adaptation strategies. TD projects create practically relevant and practically
implemented knowledge. As society struggles to adapt to the changes brought about in the climate, development
of technologies and strategies that help in the process of creating a more resilient and sustainable society is of
utmost importance. By aiding academic and non-academic stakeholders in developing more effective
collaboration initiatives and help them address challenges and successes in their project using practical project
experiences, more meaningful knowledge can be created to further both scientific and societal development.

2.6.2. RELEVANCE OF THE MASTER PROGRAM

Climate adaptation is a complex, multi-dimensional problem that requires a comprehensive understanding of its
various aspects. In order to develop effective technological solutions in this domain, it is essential to organize
and contextualize these complexities. TD projects play an essential role in generating relevant knowledge for
climate adaptation by bringing together diverse stakeholders who collaborate to address climate challenges. By
integrating knowledge from various disciplines, such as natural sciences, engineering, social sciences, and
policy, TD projects can effectively address the complex and interconnected issues related to climate adaptation.
This is an integral part of the Master program Complex Systems Engineering and Management. Specifically,
experience in stakeholder analysis and being able to identify different perspectives in projects and addressing
them during analysis is a significant part of the program. Besides that, systems thinking plays a crucial role in
grasping the complex interactions and addressing the challenges and successes of TD projects.

The stakeholders involved in TD projects for climate adaptation encompass a wide range of backgrounds, goals,
and interests. This diversity is intentional and contributes to the practical relevance of the knowledge created.
When analysing the challenges and successes encountered in TD projects, it is important to appreciate and
consider the diverse perspectives and expertise of these stakeholders. Their contributions play a vital role in
shaping the outcomes and effectiveness of the projects.

Lastly, the technological aspects of the development of solutions to climate adaptation are crucial to the TD
projects included in this study. The bridging function between technological and societal aspects of these
projects is a major part of the Master’s program. As a systems engineer, the Master’s program provides
education on how the languages of engineers, policy-makers and practitioners differ and can be translated across
the disciplines. Being able to understand and translate perspectives of both technical oriented stakeholders and
more practically oriented stakeholders is relevant to integrating the different dimensions relevant to TD projects.
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3. RESEARCH QUESTIONS

To fill the knowledge gap identified in Section 2.6, a research question that guides this research has been
formulated. By providing an answer to the following research question, the identified knowledge gaps will be
filled. The question is formulated as follows:

How can transdisciplinary, climate adaptation projects better address their perceived challenges and successes?

The goal of this research question is to provide recommendations to the stakeholders involved in TD projects on
how they can better address the challenges and successes in their projects, while taking the different perceptions
of these aspects into account. This goal is specifically aimed at highlighting the project team’s perspective in
addressing challenges and amplifying the successes to achieve the goals of the project.

This thesis is focussed on three projects that implement TD knowledge creation approaches to develop solutions
for different climate adaptation themes. The projects have been analysed in previous studies (Koopal, 2023;
Limburg, 2023; Zegveld, 2023). This study uses the results from these studies as input and follows up on the
results by discussing them with the stakeholders involved in the projects. Further elaboration on the projects,
their research design and the results used as input is provided in Sections 5, 6, and 7.2 respectively. By collecting
and analysing the perceptions and experiences on challenges and successes from stakeholders, this research aims
to gain insight in how perceived challenges and successes can better be addressed in TD projects. The
conclusions and recommendations from these three projects are generalized to suggest implications for future
TD projects focussing on climate adaptation and how they can take perceptions into account.

3.1. SUB-RESEARCH QUESTIONS

As described in Section 2.4, different definitions and explanations of TD research exist in literature. Also,
Section 2.5 describes the importance of context in TD projects. These factors lead to great variety between TD
projects. To compare perceived challenges and successes across cases, a fundamental structure describing the
aspects that are at the core of TD projects needs to be established. These aspects are described as key
components of TD projects and structure the processes in TD projects. To accomplish this, the following sub-
research question is included in the thesis:

RQ1: What are the key components of transdisciplinary projects for climate adaptation?

This research question provides structure to the analysis and comparison of the three projects included in this
thesis. Specifically, the goal of this research question is to develop a framework in which the key components of
TD projects are defined and their relationships are highlighted. By developing this framework, the perceived
challenges and successes can be placed into the context of the project while also being comparable with other
projects. To develop the framework, literature and TD experts are consulted (Sections 7.1 and 7.4.1).

Challenges and successes of a TD project are perceived by the stakeholders that are involved in the project. The
previous studies on the three TD projects focussed on uncovering these perceived challenges and successes
present in the projects in relation to the key components of TD projects. The stakeholders involved in the
projects perceive the challenges and successes, form an opinion on them, and influence how they are addressed.
In answering the question of how projects can better address the perceived challenges and successes, it is
important to identify which challenges and successes are most important in the projects and where in the project
they occur. The most important, or ‘main’, challenges and successes are identified by how often the challenges
and successes are repeated by stakeholders. Besides that, where in the project the challenges and successes are
perceived is identified through their relationship with the key components of TD projects (Koopal, 2023;
Limburg, 2023; Zegveld, 2023). To uncover the main challenges and successes perceived in the three TD
projects related to the key components, the following research question is included:

RQ2: What are the main challenges and successes perceived in the three transdisciplinary projects related to
these key components?
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The data from the previous studies is used to identify the main challenges and successes perceived in the three
TD projects. How this data was collected is described in Section 6. The data is analysed and the challenges and
successes that are repeated by stakeholders are related to the key components of TD projects. The method for
this analysis is described in Section 7.2. By identifying the main challenges and successes, suggestions for how
they can be better addressed can be synthesized.

Finally, stakeholders perceive the challenges and successes in their projects and develop an idea on how they can
be improved. Which improvements stakeholders suggest to address the perceived challenges an successes
provides insight into which key components of their projects stakeholders think should be improved. These
suggested improvements and the related key components of the project provide a better understanding of how
the perceived challenges and successes can be better addressed. Therefore, the following research question is
included:

RQ3: Which improvements do stakeholders envision to address the perceived challenges and successes in their
projects?

The improvements suggested by stakeholders can be identified in the data collected during the previous studies.
However, this data is focussed on identifying the main challenges and successes in the three TD projects and not
on reflecting on the improvements that could be implemented. Therefore, this study collects additional data on
which improvements stakeholders envision to improve their projects. This data is collected in a follow-up
discussion with stakeholders involved in the three projects focussed on reflecting on the main challenges and
successes identified in RQ2 and the improvements to address these. How this data is collected in described in
Sections 7.4 and 7.5. By discussing the improvements stakeholders envision for their projects, ways in which
perceived challenges and successes can be better addressed can be uncovered.

By developing a framework defining the key components of TD research and their relationships (RQ1), the first
knowledge gap of insufficiently defined concepts in TD projects. Then, identifying the main challenges and
successes that are perceived in the three TD projects (RQ2) and how stakeholders envision to address these
challenges and successes through improvements (RQ3) addresses the second knowledge gap of a lack of
understanding of what the benefits and risks are of TD collaboration. Specifically, this knowledge gap is
addressed by the reflection on the perceived challenges and successes by stakeholders as they reflect on their
perception of the project and what the challenging and successful aspects are they perceive. Lastly, the third
knowledge gap is addressed through the reflection of the TD projects (RQ3) using the key components of TD
projects (RQI1). By answering these sub-research questions, suggestions for how to better address perceived
challenges and successes in TD projects for climate adaptation can by synthesized.
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4. RESEARCH DESIGN

To answer the research questions, an analysis of TD knowledge creation for climate adaptation has to be
conducted. The goal of this research is to explore the perceptions of stakeholders involved in TD projects on
challenges and successes encountered in the project. This section describes the research design that is used to
analyse these perceptions.

The research focusses on three TD projects addressing climate adaptation topics. Section 5 provides an elaborate
description of the projects that are used in this study. To gain an in-depth understanding of the projects and
explore the perceptions of the involved stakeholders, this study will follow a qualitative research approach
implementing case-study research design (Creswell, 2009). Specifically, this research design will include a
comparison of the three case studies and analyse the different perceptions on challenges and successes.

4.1. CASE STUDY RESEARCH DESIGN

Case studies are used to gain an in-depth understanding of a particular case taking into account the context in
which the case occurs. It can specifically be defined as “the study of the particularity and complexity of a single
case, coming to understand its activity within important circumstances” (Harrison et al., 2017, p. 6). As
mentioned in the previous sections, knowledge creation for climate adaptation involves multiple dimensions and
requires integration across various disciplines and stakeholder groups. With this research design, the
complexities and variety of dimensions of can be explored and investigated in its real-life setting (Crowe et al.,
2011; Harrison et al., 2017).

By implementing a case study research design, the circumstances that are relevant to the case can be included in
the analysis. This is especially important when analysing the context dependent perceptions of stakeholders
involved in TD projects. The case study research design enables the analysis of contextual factors that shape
knowledge creation activities in climate adaptation projects (Brandt et al., 2013; Harrison et al., 2017). The
perceptions of stakeholders and their interactions with the context of the cases can be examined and inform the
recommendations for addressing challenges and successes.

Besides that, including multiple cases in the research design allows for a comparative analysis of the cases. This
enables the examination of similarities and differences between the perception of challenges and successes of the
cases. The comparison of cases can enable general implications of findings beyond the delineation of the projects
(Crowe et al., 2011). This can be done by determining which the challenges and successes that are perceived by
stakeholders are similar across cases. Though the generalizability of implications synthesized from case studies
is limited, the findings can be relevant to not only the projects under study but also to other projects aiming to
implement TD knowledge creation approaches. Further description of the limitations of the research design are
addressed in Section 4.1.1.

As described in Section 2.5, a great variety of TD projects exist spanning many topics, dimensions and contexts.
Therefore, it is infeasible to analyse all variations of TD projects within the time limit of this thesis. Instead, a
selection of three cases has been made to collect data from and include in the analysis. The selection has been
made based on the issue the project aims to address, the subsequent objectives the project focusses on, the
variety of stakeholders that are involved and the accessibility to the project’s coordinators and participants.

The cases included in the study have varying organisation structures and goals, though, they are all considered
TD according to the working definition of this thesis (Section 2.4). Besides that, the five criteria described in
Section 2.4 can also be identified in all three projects. Section 5 provides a description of the cases included in
the study including the different issues and objectives of the projects and the involved stakeholders. Section 4.1.1
elaborates on the limitations of this research design and the selection of limited case studies.
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4.1.1. LIMITATIONS OF THE RESEARCH DESIGN

While a case-study approach offers several advantages for studying knowledge creation for climate adaptation,
its limitations should be considered and measures to ensure that the selected cases are representative and provide
valuable insights into the broader research topic are taken.

This comparative case study involves a small number of cases, which limits the generalizability of the findings
(Crowe et al., 2011). The specific characteristics and contextual factors of the selected cases may not be
representative of other TD projects. However, the findings can still be relevant to not only the projects under
study but also to other projects aiming to implement TD knowledge creation approaches for climate adaptation.

Besides that, selection bias should be addressed as a limitation of the research design (Harrison et al., 2017). All
cases have been selected through the network of the supervisors, one supervisor is also involved in the cases
themselves. To limit the bias in the collected results, this supervisor does not participate in the focus group
discussions and is not involved in the active analysis of the data collected during the study. Also, the existing
case data that was available on these case studies are reason for them to be included in this comparative case
study. Lastly, it should be noted that the selection of the cases is not exhaustive and a comparison between other
cases could generate different results.

Bias from the researcher themselves should also be taken into account. As the research design involves
interpretation and subjective judgement, the researcher’s biases and interpretations can influence the selection
and interpretation of the data. To increase the objectivity of the study, the researcher employs reflexivity and
discusses the findings with a supervisor of the study (not the supervisor involved in the three case studies).
Despite these limitations, a comparative case study remains a suitable approach for this study and provides in-
depth insights into the complex natures of TD projects for climate adaptation.

4.2. METHOD

As described, the research design of this study follows a comparative case study approach. This thesis
undertakes a comprehensive re-analysis of data extracted from three distinct case studies, each rooted in the
domain of climate adaptation. Additionally, the study follows-up on the results in a focus group discussion with
the stakeholders of each case study. The previous studies, constituting Bachelor's theses conducted at the TPM
faculty of the TU Delft, individually examined challenges and successes of TD projects for climate adaptation
within different domains (Koopal, 2023; Limburg, 2023; Zegveld, 2023)". The three cases span the climate
adaptation related topics of floods, agriculture and energy and are described in detail in Section 5. This section
provides an overview of the methods that were used to collect the existing case data that is used as input for this
study.

To visualise the methodological steps and ways in which the collected data relates to the research questions, a
research flow diagram of this study was constructed. Figure 2 depicts this research flow diagram and highlights
which methodological steps include existing case data and which steps collect new data. As can be seen, the
methodological steps of this study are interrelated and one step provides input for other steps. To structure the
description of the methodological steps in a clear way, a detailed description of the methods used is provided in
the respective result sections describing the results collected through these methods. This section provides a
general overview of the method that is used to collect the data for this study.

To answer the research questions described in Section 3, qualitative data to explore the perceptions of
stakeholders is required. The primary method of collecting this qualitative, empirical and rich data are focus
group discussions held with the stakeholders of the case studies. To structure the definitions related to TD
projects and provide a foundation for analysis and interpretation, a theoretical framework based on the
framework used in the previous studies is defined. By using a theoretical framework, the knowledge gap of

* These theses are not publicly available but are referenced to properly acknowledge the work from the
researchers involved in the theses.



(; MSc thesis | Janne Groot
TUDelft

insufficiently defined concepts identified in Section 2.6 can be structured and an overview of concepts can be
created. Specifically, conceptual clarity is imperative for this study as definitions vary throughout the literature
and various conceptual frameworks identify different components related to TD research (Djenontin & Meadow,
2018).

The use of a theoretical framework aids in the collection and comparison of data across cases. As the framework
arranges the concepts used in the study, the data collected in the three case studies can be aligned and
comparable. Lastly, a theoretical framework can support the interpretation of results by placing the research in
the context of existing literature and theory. This contextual understanding enhances the interpretation of
research findings and enables researchers to make connections between their study and the wider body of
knowledge (Harrison et al., 2017). Overall, a theoretical framework serves as a guiding framework that shapes
the entire research process, from conceptualization to interpretation. It provides a structured and systematic
approach to research, enhancing its rigor, coherence, and relevance. How the framework from the previous
studies is adapted to the framework used in this study is described in Section 6.1.1.

The data collected in the previous studies was analysed through thematic coding of the interviews. This means
that the codes extracted from the interview transcripts were categorized based on the theoretical framework used
across the studies and new categories were created if codes did not fit the predetermined framework. The codes
were also labelled as challenging, successful or suggesting an improvement. A more detailed description of the
data collection in the previous studies is provided in Section 6.1.2.

The theoretical framework used in the case studies has a similar structure to the theoretical framework used in
this study. However, the framework used in this study includes adaptations leading to some concept definitions
having a different nuance. Also, several components that were not included in the previous studies have been
added to the framework”. This means that the previous analysis of the interview transcripts will not entirely fit
the framework and definitions used in this study. Therefore, the codes extracted from the interview transcripts of
the previous studies are re-coded using the framework and definitions from this study. This way, the
categorization of data matches the definitions presented in the focus group discussions. The description of how
the data is re-coded is provided in Section 7.2.

The primary method of data collection in this study are focus group discussions. Focus groups provide an
interactive and dynamic environment that encourages the pre-selected participants to share their perspectives,
experiences, and insights (Hennink, 2013). This data collection method is used as it is capable of facilitating
interaction between participants and encourages discussion of the topics of the focus group. It is imperative to
capture this interaction is the data collection as the differences between perceptions of challenges and successes
affect the considerations that are taken into account in decision making. Therefore, solely relying on individual
interviews with stakeholders is insufficient as reactions, interactions and feedback among stakeholders are not
captured.

It should be noted that during a focus group discussion, the goal is not to reach a consensus among participants
but rather to define the range of perspectives and issues that are experienced by participants (Hennink, 2013). By
defining this range of perspectives on the challenges and successes that are experienced in the projects, the
differences between these perceptions can be identified.

The focus group discussions are structured by the questions that participants discuss. These questions are based
on the theoretical framework used to organise the key components of TD projects and elicit reflection on the
improvements necessary to address the perceived challenges and successes. To ensure participants to the focus
group discussion properly understand the questions it is necessary to adapt the framework to be able to facilitate
a discussion beyond the presentation of concepts and definitions. To facilitate this, experts in TD research are
consulted to discuss the understandability, completeness and relevance of the theoretical framework that is
synthesized from literature. The interview is focussed on discussing the way in which the framework can

" The adaptation of the theoretical framework is described in Section XX.
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structure the focus group discussion. Additionally, discussions with these experts that have experience with
conducting TD research also increase the reliability of the framework as the experts review the theory,
definitions and relationships between concepts and provide feedback. The detailed methodology for the expert
interviews are discussed in Section 7.4.
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4.3. VALIDATION AND RELIABILITY

Ensuring validity and reliability is crucial in the data collection process to enhance the trustworthiness and
credibility of the research findings. Validity can be defined as “the precision in which the findings accurately
reflect the data” (Noble & Smith, 2015, p. 1). Reliability is defined as “the consistency of the analytical
procedures, including accounting for personal and research method biases that may have influenced the findings”
(Noble & Smith, 2015, p. 1). To enhance the validity and reliability of the study, multiple strategies are
employed. This section describes the strategies employed to promote validity and reliability in the data collection
phase.

The reliability of data can be a challenge in comparative case studies. The accuracy and consistency of data
across different cases may vary, particularly if the data is obtained from different sources or collected using
different methods (Harrison et al., 2017). This is mitigated by using a structured discussion guide based on the
theoretical framework to ensure consistency across focus group discussions (Noble & Smith, 2015). The guide
includes open-ended questions and prompts that align with the research objectives. This approach allows all
participants to have equal opportunities to express their perspectives and share their experiences, promoting
reliability and enabling comparability across different focus group discussions.

In order to foster an environment for open and honest dialogue, efforts are made to establish rapport and trust
with the participants. Clear explanations are provided regarding the research purpose, confidentiality measures,
and the voluntary nature of participation. This encourages participants to feel comfortable sharing their views
and experiences, enhancing the validity of the collected data by promoting authentic and uninhibited responses
(Noble & Smith, 2015).

To further enhance the reliability of the data analysis, the re-analysis of the coding from previous studies is
reviewed by a second researcher. This approach mitigates potential individual biases and increases the
robustness of the analysis. The second researcher is the first supervisor of this study and provides feedback to the
researcher on the coding that had been conducted. By implementing these methodological strategies, the validity
and reliability of the collected data are strengthened. This results in robust and credible findings that effectively
contribute to achieving the research objectives.

4.3.1. ETHICAL CONSIDERATIONS

This study will adhere to ethical guidelines, ensuring informed consent, confidentiality, and voluntary
participation of all participants. Ethical approval is sought from the relevant institutional review board to ensure
compliance with ethical standards and protect the rights and well-being of the participants.

Prior to participating in the focus group discussions, participants are provided with clear and comprehensive
information about the research purpose, procedures, potential risks, benefits, and their rights as participants.
Informed consent is obtained voluntarily and in writing. Participants have the option to withdraw from the study
at any point without repercussions.

Participants' confidentiality is strictly maintained. Personal identifiers and any information that may reveal
participants' identities are removed from the data and transcripts. This is with the exception of the roles
participants fulfil in the projects. As different stakeholders participate in the focus group discussions, it is
important to identify what type of stakeholder noted a particular experience. To minimize the risk of re-
identification, the names of participants are not recorded in the writing and they are only referred to by the roles
they fulfil in the projects. The storage of the data is done securely and sufficiently protects the participants’
privacy and confidentiality. The storage time of two years is enforced by the responsible researchers and
communicated to participants.
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5. CASE DESCRIPTIONS

This section describes the case studies that were analysed in the previous studies and are compared in this study.
All case studies focus on a topic related to climate adaptation. The first case study focusses on developing more
adaptive river interventions to deal with extreme climate events such as floods. The second case study focusses
on facilitating collaboration for sustainable agricultural development and management. Lastly, the third case
study coordinates initiatives for future energy citizenship leaders.

All three case studies were accessible to this research as they all have a connection to or are based from the TU
Delft, which is the same university for which this thesis project is conducted. Besides that, one supervisor to the
thesis is involved in all case studies and therefore provides access. The limitations and potential conflicts of
interests associated with this connection are discussed in Section 4.1.1. Lastly, the existing case data that was
available on these case studies are reason for them to be included in this comparative case study.

This section first provides a description of the case studies that form the basis for this thesis. The issue the
project aims to address, the subsequent objectives of the project and the variety of stakeholders that are involved
are discussed for each case individually. The description of these cases are based on conversations with the
project leaders and the online webpages describing the cases. However, due to privacy restrictions, the source
material for these descriptions cannot be disclosed and is therefore referenced in anonymously.

5.1.1. FLOOD MANAGEMENT

The first case study included in this research is the TD project addressing the development of more adaptive
river interventions to deal with extreme climate events, such as floods, in the Limburg province of the
Netherlands. The case consists of one working group that is part of a larger, interdisciplinary initiative at the TU
Delft. The working group focusses on the Limburg area that was affected by extreme floods in the summer of
2021. The goal of the working group is to aid in the development of a sustainable and resilient delta in the Meuse
region of Limburg (Floods Project source 2). Specifically, the group focusses on research into flood risk
management, flood damage, climate adaptation, hydrological assessments and historical comparisons (Floods
Project source 2). This case is referred to as the Floods Project in the remainder of this thesis.

The primary objectives of the interdisciplinary initiative at the TU Delft are research, education and capacity
building, collaboration and partnerships, and innovation and knowledge transfer. The Floods project also aims to
contribute to these objectives by facilitating a collaborative and educational space for students and researchers in
which participants are encouraged to exchange knowledge, data and advice during their research process (Floods
Project source 1). Table 1 presents an overview of the stakeholders that are involved in the Floods Project. The
table describes which stakeholders are involved, what their involvement entails and the motivation for
participation in the project.

Table 1. Stakeholder description of the Floods Project, based on the project’s website and Limburg (2023).

Stakeholder Involvement Motivation

Researchers Participate voluntary in workshops aimed | Participating in the workshops helps
e.g. BSc and MSc at facilitating the exchange of data, advice = researchers tackle problems and find the
s;u.dents PhD and experiences. Do research into topics data they need for their research. Also, the
candi dat,es relevant to practice. workshops enable an open discussion of
researcher; doing problems researchers run into during their
an internship research and facilitates overcoming these
problems through discussion of advice
and experience with other participants.

Policy Have contact with the participants to Coming into contact with the researchers

practitioners provide practical insights and make data conducting the researchers provides

e.g. employees of nee('ie'd for research available to pra'ctltloners with new kpoyvledge on hpw
participants. their systems can be optimized and their

the municipalities

and regional water data can be analysed. Researchers provide
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authorities

Field coaches

e.g. non-academic
stakeholders with
experience in the
field of water
management,
flood management
or other delta
related industries

Coordinators

Organize workshops aimed at facilitating
the exchange of data, advice and
experiences. They lead the discussion
between participants and provide advice
from their experience.

Coordinate and organize the workshops
for participants and maintain contact with
practitioners. They schedule field visits
where participants and practitioners come
together and exchange knowledge.
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them with advice and do research that
practitioners use in practical applications.

Leading the discussions on problems
researchers face provides them with
insights into the research that is being
conducted in the working group. By
organizing the workshops, coaches gain
access to new knowledge being created
and are able to provide their expertise in
overcoming issues researchers face.

By coordinating the activities that make
up the Floods Project, the coordinators
ensure that collaboration between
researchers and practitioners is facilitated.
This is something they deem important

for academic research and practice.

5.1.2. COASTAL AGRICULTURE

The second case study included in this research is the TD project enabling collaboration for sustainable
agricultural management. The project focuses on coastal agricultural systems and brings together experts from
various fields to develop sustainable solutions for coastal regions in the northern coastal region of the
Netherlands. Specifically, the project addresses the issue of salination of freshwater used in agriculture, a
problem that is exacerbated by a changing climate. The project aims to develop technologies and co-create
knowledge to address this issue from multiple dimensions. The working groups that are part of the project focus
on the pre-treatment of water, subsurface water storage, polder water management, crop resilience to salination
and transition management of the adaptation to salination in agriculture. (Agriculture Project source 1) This case
is referred to as the Agriculture Project in the remainder of this thesis.

The primary objectives of the Agriculture project are aiding in the development of sustainable coastal
agriculture, integrated coastal zone management and facilitating knowledge transfer and collaboration
(Agriculture Project source 1). The first objective addresses the development of sustainable agricultural practices
specifically tailored to coastal regions. These practices will take into account the unique characteristics and
challenges of such environments, including salination, soil erosion, and a changing climate. Besides that, the
project seeks to promote an integrated approach to coastal zone management that considers both agricultural
activities and the preservation of coastal ecosystems. It aims to find synergies between agriculture and coastal
conservation, ensuring the long-term resilience and health of these vital coastal areas. Lastly, the project aims to
facilitate knowledge transfer and collaboration among researchers, policymakers, farmers, and other
stakeholders. By facilitating collaboration between academic and non-academic stakeholders, the project intends
to bridge the gap between scientific research and practical application, resulting in innovative and sustainable
solutions (Agriculture Project source 2). Table 2 presents an overview of the stakeholders that are involved in the
Agriculture Project. The table describes which stakeholders are involved, what their involvement entails and the
motivation for participation in the project.

Table 2. Stakeholder description of the Agriculture Project, based on the project’s website and Koopal (2023).

Stakeholder Involvement Motivation
Commercial Use the academic knowledge that is Using the created knowledge in practice
stakeholders created in practice. They provide facilities = provides them with practical, state-of-the-

art solutions that are affecting their
businesses. By participating in the project,
they are able to engage with agricultural
innovations and gain commercial benefits
from the implementation of the
technologies.

and resources to implement the created

¢-8. companies knowledge or technology.

active in the
agricultural
industry
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Non-governmental
organizations
(NGOs)

Policy
practitioners

e.g. employees of
the municipalities
and regional water
authorities

Practitioners

e.g. farmers and
other agricultural
practitioners

Researchers

e.g. professors,
PhD candidates
and students

Contribute experience in sustainable
agricultural practices. They ensure the
project aligns with environmental
protection goals and promote the long-
term sustainability of coastal areas.

Facilitate the interaction between
researchers and commercial stakeholders.
They provide the information on
regulations and offer their well-connected
network to the project.

Use the academic knowledge that is
created in practice. They provide insight
into the reality of coastal agriculture and
provide facilities and resources to
implement the created knowledge as
pilots or proof of concept tests.

Do academic research on the topics
placed central to the work packages. They
collaborate across disciplines to create
academic knowledge that is applicable in
practice.
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Contributing experience allows them to
contribute to the preservation of coastal
ecosystems and the well-being of coastal
communities. They are able to raise
awareness about environmental issues and
promote their organizational mission.

Facilitating the development of new
technologies ensures that commercial
stakeholders will be able to follow future
regulations and comply with climate
adaptation legislation. By enabling the
collaboration between researchers and
commercial stakeholders, the
development of innovative technologies
to mitigate salination issues is warranted.

Using the academic knowledge in practice
helps them improve their farming
practices, enhance productivity, and
address the specific challenges faced in
coastal areas. They gain knowledge and
can access new technologies which
increase the resilience of their business to
salination of fresh water.

Doing research to develop solutions to the
salination issues in agricultural coastal
areas advances the academic knowledge
on the topic and develops their academic
profession. By collaborating with
practice, they ensure the knowledge they
create in academic settings will be able to
make a real-world impact.

5.1.3.

ENERGY CITIZENSHIP

The third case included in this research is the TD project focussing on the coordination of initiatives for future
energy citizenship leaders. The project focuses on promoting citizen participation in the energy transition to
achieve a just and inclusive decarbonization pathway, underscoring the significance of fostering an informed and
engaged society to meld a sustainable energy future (Energy Project website source 1). Specifically, it aims to
share knowledge and practices that encourage a diverse range of citizens to contribute to decarbonization efforts.
The project involves studying real-life decarbonization initiatives to create a typology of energy citizenship for
various citizen communities. These insights are intended to be integrated into models to understand the impact of
energy citizenship on decarbonization pathways. This case is referred to as the Energy Project in the remainder
of this thesis (Energy Project source 1).

The primary objective of the Energy project is to define, contextualize, and incorporate energy citizenship into
decision-making processes. The project aims to achieve this by aggregating, operationalizing and disseminating
energy citizenship concepts and inspire a wide population to engage in the energy transition (Energy Project
source 2). The project also establishes an academy to share knowledge about energy citizenship, opportunities
for the energy transition, and strategies for collaborative decision making with citizens and NGOs. The academy
aims to mobilize actions for decarbonization, particularly among communities with limited participation in civic
processes (Energy Project source 3). Table 3 presents an overview of the stakeholders that are involved in the
Energy Project. The table describes which stakeholders are involved, what their involvement entails and the
motivation for participation in the project.
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Table 3. Stakeholder description of the Energy Project, based on the project’s website and Zegveld (2023).

Stakeholder

Consortium
partners

e.g. companies and
consultancies
active in the
energy sector or
other related
industries

Non-governmental
organizations
(NGOsgs)

Policy
practitioners

e.g. government
employees at local,
regional and
national levels

Researchers

e.g. professors and
PhD candidates

Involvement

Use the academic knowledge that is
created in practice. They provide
resources and practical expertise to
promote the scalability of energy
citizenship initiatives.

Represent the interests of citizens and
advocate for their needs in the Energy
Project. They promote inclusivity and
facilitate the participation of citizens in
the project.

Incorporate the concept of energy
citizenship into policy frameworks and
decision-making. They raise awareness
about the significance of inclusive
decarbonization.

Do research on the project’s objectives
and generate knowledge on inclusive
decarbonization. They create models that
contribute to evidence-based decision-
making.
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Motivation ‘

Using the academic knowledge in practice
enables commercial stakeholders to align
their practices with the goals of energy
citizenship and demonstrate their
commitment to environmental
responsibility. They are able to identify
innovative solutions that help them foster
a sustainable energy industry.

Representing the interests of citizens
ensures the promotion of social and
environmental justice. Their aim is to
empower citizens in the energy transition
and foster equality and a sustainable
transition.

Incorporating the concept of energy
citizenship into policy ensures that energy
policies align with societal needs. They
gain insight and evidence to support their
decision-making processes.

Doing research on the topics relevant to
energy citizenship advances the academic
knowledge on the topic and develops their
academic profession. By collaborating
with practice, they ensure the knowledge
they create in academic settings will be
able to make a real-world impact.
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6. EXISTING CASE DATA

This section provides an overview of the methods that were used to collect data in the previous studies. During
the data collection, the previous studies coordinated their methods to ensure the data that was collected would be
comparable in a follow-up study. This was done by aligning the theoretical frameworks that were used to
organize the concepts used in the studies. The theoretical framework was used as the foundation for semi-
structured interviews with project coordinators and work package leaders. First, the theoretical framework is
discussed, followed by the structure of the interviews.

6.1.1. THEORETICAL FRAMEWORK

To align the concepts of the previous studies, a theoretical framework was developed to organize the concepts of
TD projects relevant to the studies. The theoretical framework is aimed at describing a desired TD research
process and the concepts that are relevant to achieving this (Koopal, 2023). The theoretical framework that is
described in this study (Section 7.1) is based on the aligned framework of the previous studies. This section
provides an overview of the aligned framework that was used in the previous studies and provides context to the
method with which the existing case data was collected. A detailed description of the theoretical framework that
is used in this study is provided in Section 7.1.

The aligned framework of the previous studies describes the context and input to TD projects as initial
conditions (Section 7.1.3) and highlights TD project phases (Section 7.1.2). Besides that, the requirements for
successful collaboration are included in the framework (Section 7.1.4). These requirements are the same for all
cases match the requirements included in this study. To assess the success of the projects, three success criteria
are included in the framework (Section 7.1.7). Lastly, the results of the project are described as outputs,
outcomes and impacts (Section 7.1.6).

Consulting additional literature, the aligned framework from the previous studies has been adapted for this study.
The definitions of the components have been reviewed and further specified if necessary. Besides that, three
components have been added. First, a phase 0 has been added to the project phases through which a TD project
iterates (Section 7.1.2). Second, this study considers communication an additional requirement to the framework
(Section 7.1.4). Lastly, the theoretical framework includes activity mechanisms to describe the types of activities
performed during the project phases (Section 7.1.5). Figure 3 provides an overview of the theoretical framework
used in this study.

6.1.2. CASE STUDY INTERVIEWS

For each case, interviews with work package leaders and project coordinators were conducted aimed at
identifying challenges and successes in the project. The data collected in these interviews and the results of the
analysis have been made available as input for this thesis and are used in analysis. The following section
describes the method with which the existing case data was collected in the previous studies. All existing case
data is re-reviewed in this study and serves as input to the analysis. Section 7.2 describes the way in which the
existing case data has been re-analysed.

INTERVIEWEES

For the previous studies, a total of eighteen people were interviewed. The interviewees were selected based on
their involvement in the projects and were intended to represent both the academic and non-academic
stakeholders involved in the projects.

The study on the Floods Project conducted interviews with five people of which two were non-academic
stakeholders. The academic stakeholders were involved in coordinating roles and can be categorized as
coordinators. The academic stakeholders are from the Technology, Policy and Management, Civil Engineering
and Architecture faculties of the TU Delft. The non-academic stakeholders were involved as field coaches in the
Floods Project. Their professions are in the real estate sector and a member of the water authority. It should be
noted that the interviews with project coordinators and work package leaders for the Floods Project did not
solely focus on the stakeholders involved in the Limburg working group but also included coordinators from
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other working groups. Nevertheless, the results are deemed applicable to the focussed perspective of the
Limburg working group.

The study on the Agriculture Project conducted a total of six interviews with both academic and non-academic
stakeholders. The five academic stakeholders are from the Social Sciences (2), Water Engineering and Plant
Physiology disciplines. They are all involved in the project as researchers. The non-academic stakeholder that
was interviewed can be categorized as a policy maker as they are an employee of the local water authority.

The study on the Energy Project conducted a total of seven interviews with both academic and non-academic
stakeholders. They interviewed four academic stakeholders from three different work packages. The three non-
academic stakeholders that were interviewed were involved in two work packages. All stakeholders that were
interviewed had some leading role in the project.

INTERVIEW STRUCTURE

The interview questions of the previous studies were divided into three parts, initial conditions, requirements and
expected results. All parts consisted of open ended questions with the exception of Part 3 in which two 1-10
rating questions were included. The goal of the questions in Part 1 was to collect information on the challenges
and successes related to the initial conditions of the project. This part also included a general impression of
whether TD collaboration was a desired way of working in the project and an overview of the stakeholders that
are involved in the projects. Next, the interviewees were guided through the initial conditions (defined in Section
7.1.3) and asked to describe challenging and successful aspects related to these conditions. Part 2 of the
interview focussed on the requirements (defined in Section 7.1.4) in the same way as in Part 1. Lastly, Part 3
included a general impression of the results that are expected from the projects and the planning. Next, the
interviewee was asked to rate the effectiveness and efficiency of the project on a scale of 1-10. The interviewee
could choose to further elaborate on their rating or leave their answer at the rating. To conclude the Part 3 and
the interview, the interviewee could add any comments or remarks that had not been mentioned in the interview.

DATA ANALYSIS

To analyse the rich data collected from the interviews, the previous studies used content analysis to
systematically examine and interpret the transcripts collected from the interviews (Koopal, 2023). By doing this,
the data from the interviews was organized into quotes describing a specific topic. This quote was then
categorized and coded based on the concepts in the aligned framework. This way, the rich data collected from
the interviews could be used to identify and interpret perceived challenges and successes present in the case
studies.
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7. RESULTS

The methods as described in Section 4.2 have been conducted and used to collect data. This section presents the
results of the data that was collected. First, the Theoretical framework is discussed. Next, the re-analysis of the
existing case data is described and the perceived challenges and successes are summarized. Then, the interviews
with experts are described and the workshop design for the focus group discussions is explained. Lastly, the
results from the focus group discussions are presented.

7.1. THEORETICAL FRAMEWORK

TD research is a complex knowledge creation approach dependent on many different components and
interactions. Literature often tries to capture this complexity and simplify the components to be able to specify
which parts of the TD project are relevant to the study. This mostly results in a set of components being defined
and linked in a framework. These frameworks focus on different details of TD projects and describe their
components by different concepts. Concepts that are used are, for example, TD phases, TD criteria, focal areas
of TD research and TD research steps (Djenontin & Meadow, 2018; Knickel et al., 2019; Lang et al., 2012; Polk,
2015). This section aims to integrate these different concepts into one framework to structure the key
components of TD projects used in this study. By synthesizing a theoretical framework from existing TD
research literature, the definitions and concepts used throughout the study can be defined and aligned. First, the
method with which the theoretical framework was developed is described. Then, an explanation of the
framework itself is provided. Lastly, a visualisation of the framework is depicted.

7.1.1. LITERATURE SEARCH

For this study, the theoretical framework is based on the literature review conducted in the previous studies
analysing the three case studies. As described in Section 6.1.1, the previous studies used an aligned theoretical
framework to structure the interviews with project coordinators and work package leaders (Koopal, 2023;
Limburg, 2023; Zegveld, 2023). The review is enriched through forward snowballing and literature
recommended by the supervisors overseeing this thesis. The collected literature has been thoroughly reviewed
and a collection of concepts, definitions and relationships is identified. Using the identified concepts, the aligned
framework developed in the previous studies is adapted to the theoretical framework used in this study. Section
6.1.1 provides an overview of the adaptations that were made. The theoretical framework serves as the basis for
the analysis of the existing case data (Section 7.2.1) and provides a structure to the focus group discussion
(Section 7.4).

The framework that is proposed aims to describe the ‘ideal’ TD project and TD research (Klenk & Meehan,
2015; Lang et al., 2012). Though, no ‘ideal’ execution of TD research exists, a comparison of the processes
observed in the case studies can be compared to the framework’s description of the processes. The framework
also serves as a structure for the focus group discussion as described in Section 7.4. The development of this
framework is based on the theoretical frameworks synthesized in the previous studies as described in Section
6.1.1. This section provides an description of the framework and definitions that are used in this study. Appendix
C - Table 1 provides an overview of the varying definitions that were used in the previous studies alongside the
definitions used in this study.

7.1.2. TRANSDISCIPLINARY PROJECT PHASES

A research paper often referenced in literature describing TD research is the paper by Lang et al. (2012). They
provide an overview of the TD project’s process and its activities. Their conceptual model describes TD projects
in three phases in which scientific practice and societal practice collaborate to create knowledge. This
collaboration occurs in an ‘interface practice’ in which research questions are triggered by societally relevant
problems. The ideal-typical research process is an idealized representation of TD knowledge creation approaches
that addresses real-world problems through problem solution in societal practice and scientific innovation in
scientific practice (Lang et al., 2012).
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The first phase that is conceptualized by Lang et al. (2012), is collaborative problem framing and building a
collaborative research team (Phase A). During this phase, it is crucial that the real-world problem is reframed
into a boundary object that allows the results of research to be re-integrated into both societal practice and
scientific practice. The scoping that is done in this phase provides focus for the next phase. Phase B is described
as co-producing solution-oriented and transferable knowledge through collaborative research. During this phase,
the research is conducted with which the research objectives are reached and societally-relevant questions are
answered. In the implementation of research methods, the level of stakeholder involvement should be matched
with the type of research activity (Lang et al., 2012). Lastly, Phase C (re-)integrates and applies the co-created
knowledge. This phase focusses on the (re-)integration of the results into both societal and scientific practice.
This is enabled by the framing of the boundary object in Phase A (Lang et al., 2012).

Though the description of the phases can be interpreted as a linear sequence, in practice, the phases are often
performed iteratively (Lang et al., 2012). Moving between phases often is a result of the emergence of new
information or challenges requiring adjustments of the earlier phases. For example, during Phase B information
is uncovered that requires the redefinition of the boundary object to ensure (re-)integration of the results remains
achievable.

During a research project, all three phases are (iteratively) performed. However, Horcea-Milcu et al. (2022)
determine that initiating a research project and reaching the start of a project also requires specific steps to be
performed. They argue that these steps can be conceptualized in a ‘Phase 0’ which exists before the research
project is started. During this phase, the case study is selected, the context of the case is being understood and
premises for coming together are fostered. As the framework constructed for this paper aims to integrate
frameworks and describe the concepts of TD knowledge creation beyond the scope of the project, the Phase 0 is
included alongside the three phases described by Lang et al. (2012) and is positioned before Phase A.
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Figure 3. The visualisation of the theoretical framework.
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7.1.3. INITIAL CONDITIONS

As described by Horcea-Milcu et al. (2022), TD projects are not limited to the project boundary. Activities
preceding the start of the project and the conditions of the environment also limit or enable TD projects within
the project boundaries. The activities that precede the start of the project are captured in Phase 0. However, the
context-related concepts that do not involve activities performed by stakeholders in Phase 0 are not captured by
the description of Horcea-Milcu et al. (2022). Djenontin & Meadow (2018) describe context concepts and co-
production inputs that affect the processes in TD projects. These concepts can be argued to form the external or
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input conditions to TD projects at the start of the project. Therefore, this paper describes these concepts together
as initial conditions of TD projects.

CONTEXT CONDITIONS

The framework presented by Djenontin et al. (2018) does include a description of the context in which TD
projects occur. They define the context as the environment of TD projects and factors beyond the control of the
involved stakeholders. First, institutional factors are an important concept in describing the environment of a
project. Management structures, funding regulations and academic institutions influence the way in which
activities can be performed in TD projects. Besides that, cultural differences play an important role in the
context of the project. Cultural norms can differ across organizations, institutions and countries and can affect
the perception of TD projects in terms of expectations, communication and work-ethics (Djenontin & Meadow,
2018; Karcher et al., 2021). Lastly, logistical factors are identified as any limiting resource that affects the
research process of TD projects, e.g. distance between actors, locations of research sites and time constraints.
Specifically, case-specific locations can enable or inhibit the contact between stakeholders and the ability to
conduct research (Djenontin & Meadow, 2018).

INPUT CONDITIONS

The environment in which the context of cases is described, is subject to slow changes. Specifically institutional
and cultural changes can be compared to the institutional environment which is described to change over periods
between ten and 1000 years (Williamson, 1998). These changes require significantly more time than the running
time of TD projects and are therefore be assumed to be fixed during the project. With this assumption, the
context of a project can be taken as an input that shapes TD projects. This relates to another concept relevant to
the start of TD projects that is described by Djenontin et al. (2018) as the co-production inputs.

EXPERTISE

The co-production inputs entail the resources that are available to the project, e.g. funds, time and expertise. The
first input is defined as the proficiency and expertise for knowledge production and entails the experiences
stakeholders have with facilitating and participating in collaboration and knowledge creation efforts (Brundiers
et al., 2021; Djenontin & Meadow, 2018). Crucially, this also includes the communication of research results to
society. Even though this activity is part of Phase C of TD projects, the experience and ability to properly
communicate results is at a certain level at the start of the project. Therefore, expertise forms an input to TD
projects. Other competencies that are present at the start of the project and are therefore input expertise are the
key competencies for sustainability (Brundiers et al., 2021). These competencies describe a Systems-thinking,
Futures-thinking, Values-thinking, Strategic-thinking, Collaborative competency and an Integrated problem-
solving competency as key competencies relevant to sustainability science. As climate adaptation projects,
especially when they implement a TD knowledge creation approach, closely relate to sustainability science,
these competencies are significant in TD projects (Brandt et al., 2013). Nevertheless, expertise is not something
that serves as a static input at the start of a project. Section 7.1.5 describes activities in which these competencies
can be developed.

EXISTING RELATIONSHIPS

Besides expertise, co-production inputs includes legitimacy and trust (Djenontin & Meadow, 2018). Trust is a
crucial component of successful collaboration and requires effort to build and maintain (McGreavy et al., 2022).
Building and fostering trusting relationships is especially important at the beginning of a project in the absence
of already existing relationships. The specific term of trust is replaced in the framework by existing relationships
as this effectively is the input that exists at the start of the project (Horcea-Milcu et al., 2022). Where trust
building is an important activity in the early stages of the project, the relationships that already exist and the
(dis)trust they bring about are present before the start of the project.

A similar argument holds for legitimacy and inclusivity. Legitimacy can be included as an input to the project as
it can also require more effort at the start of the project (Djenontin & Meadow, 2018). However, similarly to
trust building, creating legitimacy of the relationships, research and results is an activity that requires more effort
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in the early stages of the project and is therefore not included as a separate condition in the initial conditions.
Rather, the legitimacy that already exists at the start of a project is captured by the existing relationships. Lastly,
inclusivity of the project is included as input by Djenontin & Meadow (2018), but in their definition rather serves
as a requirement for the activities that are performed during the project. Therefore, inclusivity will be discussed
and defined in Section 7.1.4.

7.1.4. REQUIREMENTS

Knowledge that is created in TD projects is expected to be (re-)integrated in societal and scientific practice when
it is communicated as results. To comply with these expectations, requirements that TD projects should fulfil can
be described. These requirements serve as goals for the activities performed in the TD project or internal project
requirements. Achieving these goals ensures the (re-)integrative ability of the created knowledge. Requirements
can be used to support, manage and evaluate activities with TD projects. Polk (2015) describes such
requirements for TD knowledge production.

The first requirement is inclusion, meaning that stakeholders from both societal and scientific practice are
represented in and have power over the entire knowledge production process (Polk, 2015). This is the same
concept as the input of inclusivity described by Djenontin et al. (2018). However, as the concept requires
activities that are performed in the TD project to be inclusive (e.g. all stakeholders are equally included in and
entitled to the knowledge creation process), the concept is included as a requirement in the framework. The
second requirement is collaboration, which means the activities, way of working and roles that lead to in-depth
contributions to the knowledge creation from both societal and scientific practice (Polk, 2015). Besides that, the
requirement of integration requires activities in TD projects to assimilate, combine and synthesize both societal
and scientific perspectives, values, knowledge and expertise (Polk, 2015). The goal of this integration is to be
able to capture the complexity of the issue that is being addressed. Also, usability requires stakeholders to assess
and reflect upon whether the activities create knowledge that is socially robust (e.g. accessible and
understandable) and has a transformative capacity (e.g. applicable and relevant) (Polk, 2015). Lastly, reflexivity
requires for continuous scrutinization of and reflection on activities and their preceding or subsequent choices
from both societal and scientific perspectives.

The five requirements as described by Polk (2015) are intended to describe all facets of TD research. However,
different sources suggest that there are more requirements that the activities in TD research need to fulfil. For
example, Knickel et al. (2019) suggest a total of 44 criteria to assess the TD research process. In other literature,
two more requirements are often described as imperative in TD projects. These requirements are learning and
communication. Learning describes the extent to which involved stakeholders are able to and willing to learn
and develop certain competencies with, to and from other involved stakeholders and the process (Brundiers et
al., 2021; Hoffmann et al., 2017; Knickel et al., 2019; Siebenhiiner, 2018). Communication describes the
dissemination of results within and beyond the delineation of the project (DeLorme et al., 2016; Gaziulusoy et
al., 2016; Knickel et al., 2019). Together, these seven requirements enable the way in which activities should be
initiated, managed and performed. Besides that, the requirements serve as goals and quality requirements for the
results that are produced through the activities.

7.1.5. ACTIVITIES

Once the project has started, several activities are performed by the stakeholders involved. The ultimate goal of
these activities is to generate lasting impact for climate adaptation. However, as described in Section XX, the
evaluation of societal and scientific impact remains a challenge for TD projects (Brandt et al., 2013). This also
results in difficulties identifying the ways in which impact is generated (Schneider et al., 2019).

Lang et al. (2012) specifically call for the active design of stakeholder participation in TD projects. They propose
design principles consisting of activities or tasks that can be assigned to specific stakeholders participating in TD
projects. However, the activities they describe are narrowly defined in terms of what action should be performed
and which goal should be fulfilled. Schneider et al. (2019) posit that larger, more abstract impact generating
mechanisms can be identified in TD projects. These mechanisms describe activities that closely relate to the
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requirements described in Section 7.1.4. This is because the requirements can be used to support, manage and
evaluate activities with TD projects and are therefore directly related to the activities.

The first mechanism is promoting system, target and transformation knowledge for more informed and equitable
decision-making (Schneider et al., 2019). The knowledge that is created within the project is transferred to other
people where it triggers action. For this to happen, the knowledge that is created through the collaboration within
the project should be of proper quality and useful to practice. This means that the knowledge should fulfil the
requirements described in Section 7.1.4. The promotion of this knowledge is mostly focussed on stakeholders
that are involved in the project. This means that there is active knowledge exchange of the three types of
knowledge between stakeholders through close collaboration. Besides that, the promotion of knowledge beyond
the delineation of the project is also part of this activity. This involves the presentation and teaching of the
created knowledge to stakeholders that are not necessarily involved in the project (Schneider et al., 2019). This
mechanism is closely related to the requirement of communication in which the results that are created in the
project should be disseminated beyond the delineation of the project.

The second mechanism for impact generation is fostering social learning for collective action. This mechanism
aims to enhance the agency of stakeholders involved in the project and motivates initiatives for joint action. The
collaboration of stakeholders in TD projects and subsequent knowledge creation is a result of coordinated actions
and can actively be initiated (Lang et al., 2012; Schneider et al., 2019). This mechanism closely relates to the
requirements of inclusion, collaboration, integration, usability and learning, as is focusses on including the
relevant stakeholders in the collaboration and integrating their knowledge to create usable knowledge and learn
from their experiences.

The final mechanism is enhancing competences for reflective leadership. Specifically, by engaging in
collaboration with research providers and research users encourage learning, self-reflection and competence
building. The mechanism that is described by Schneider et al. (2019) only describes competencies for reflective
leadership. However, the input expertise for the TD project, described in Section 0, includes more competencies
than only those related to reflective leadership. This paper includes all the expertise that is part of the initial
conditions as competencies that are developed in this mechanism. This is because stakeholders develop a broader
set of competencies when engaging in the active learning that is part of TD projects (Brundiers et al., 2021). The
impact that can be generated in this mechanism is the improved expertise of stakeholders, which again serves as
an initial condition for any future TD project the stakeholders participate in. This mechanism is closely related to
the requirements of reflexivity and learning as it describes the way in which competencies can be developed
(learning) which includes reflection on the process.

Comparing the generic mechanisms for impact generation in sustainability transformations to the design
principles proposed by Lang et al. (2012), leads to the conclusion that the mechanisms are a higher level of
analysis encompassing more than the activities described in the design principles. Therefore, these impact
generating mechanisms are included in the framework.

7.1.6. PROJECT RESULTS

Finally, there are concepts that can be used to describe the results of TD projects. The results are produced by
stakeholders performing activities in a certain way. Like the activities, these results can be evaluated with the
requirements described in Section 7.1.4. By ensuring the results fulfil the requirements of TD research, the
quality of the created knowledge and its relevance to the real-world issue that is addressed by the project can be
assessed.

The results can be grouped in three categories based on the timeframe of the result. First, the short-term
management and communication of results are categorized as outputs. This specifically includes the
dissemination of the created knowledge and making it available to stakeholders. These stakeholders can be
involved in or outside the scope of the project (Djenontin & Meadow, 2018). The next timeframe of results are
the outcomes. These types of results are the ones with which the success of a project is often assessed. Outcomes
are often described by the objectives of the project and are the envisaged, immediate result that are aimed to be
produced by the project (Djenontin & Meadow, 2018; Schneider et al., 2019). The longest timeframe of results
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are the impacts that are generated by the project. These are the long-term changes that occur as a result of the
projects efforts. Measuring this impact on the societal plane of TD projects is highly complex and remains a
challenge (Hessels et al., 2018; Schneider et al., 2019).

7.1.7. SUCCESS CRITERIA

While the success of a TD project is often measured in the ability to achieve the projects objectives or attempted
to be assessed by measuring societal and scientific impacts, internal process evaluation is also relevant in
evaluating the success of TD projects (Karcher et al., 2021; Mann & Schéfer, 2018). Defining success criteria for
the evaluation of the success of the project’s process can be useful in this evaluation.

These criteria can be based on the perceptions stakeholders have of how successful the project’s process is, as
stakeholders have direct experiences with the process. Specifically, the level of satisfaction of the stakeholders
involved, the effectiveness and the efficiency in the project are ways in which the project’s success can be
captured. The satisfaction of stakeholders with the project is measured in a general level of happiness and
pleasure stakeholders gain from the project (Knickel et al., 2019). Besides that, effectiveness, i.e. the ability to
succeed and produce the intended results, can be used as a measure of success in TD projects. This criterion is
closely related to the general measurement of success, i.e. the ability to achieve the project’s objectives.
However, effectiveness not only measures the project’s objectives but also evaluates the project’s internal
deliverables and ability to reach deadlines (Knickel et al., 2019). Lastly, the efficiency, or ability to achieve the
results without wasting resources, is included in the framework as a success criterion. This criterion is influenced
by the individual perception of wasting resources as not every stakeholder will view the use of resources in the
same way (Hessels et al., 2018).

7.1.8. VISUALISING THE COMPONENTS OF TD RESEARCH

As described, many different components are relevant to TD research. This section has aimed to collect and
relate the key components that are present in TD projects. These components are grouped in the project phases,
initial conditions, requirements, activities, results and success criteria. In these groups, the initial conditions are
the external conditions that are set in the context of the project and cannot be influenced by the stakeholders. The
requirements are the internal project requirements that can be influenced by stakeholders by changing the way
they organise their activities. The activities are performed by stakeholders in certain project phases and produce
results that should be in compliance with the requirements of the project. The success of the project and its
results can be evaluated with the success criteria. As the project progresses, challenges and successes arise. The
activities, challenges and successes and success criteria are perceived by stakeholders that are involved in the
project. Figure 3 presents the components and their relationships in a framework that will be used for this study.
With this framework, the many components related to TD projects are defined and organized. The following
sections describe how this framework can be used to structure the experiences of stakeholders involved in TD
projects.
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7.2. ANALYSIS OF EXISTING CASE DATA

To ensure the existing data from the previous studies are analysed using the same definitions and coding scheme
as this study, the re-analysis of the coded interviews is required. The re-analysis included a re-categorisation of
the codes extracted from the interviews with work package leaders and project coordinators using the definitions
from the adapted framework described in Section 7.1. The re-analysis also includes a synthesizing step in which
the most important challenges and successes are summarized and used as input to the focus group discussions.
This section provides an overview of the existing data, describes the re-coding process and presents the results
that are used as input for the focus group discussions.

7.2.1. ANALYSIS OF EXISTING CASE DATA

The three case studies that have been selected have been analysed individually in three, separate, previous
studies. So, data from interviews with work package leaders and project coordinators exists and has been
previously analysed. When collecting the data for the previous studies, efforts were made to coordinate the
interview structures and analysis methods to ensure that results could be compared. This resulted in the
theoretical framework, interview questions and way of analysing the interview transcripts following a similar
enough structure for comparison. To accommodate for the contextual differences between cases, some liberties
were taken in the concepts that were included in the theoretical framework. Though, the fundamental structure of
the framework remained the same across studies.

RE-CODING OF THE EXISTING DATA

The interviews conducted in the previous studies were analysed through thematic coding of the interviews. This
means that the codes extracted from the interview transcripts were categorized based on the theoretical
framework used across the studies and new categories were created if codes did not fit the predetermined
framework. The codes were also labelled as challenging, successful or suggesting an improvement.

The theoretical framework used in the case studies has a similar structure to the theoretical framework used in
this study. However, some concept definitions have a different nuance and several components that were not
included in the previous studies have been added to the framework. This means that the previous analysis of the
interview transcripts will not entirely fit the framework and definitions used in this study. Therefore, the codes
extracted from the interview transcripts of the previous studies are re-coded using the framework and definitions
from this study. This way, the categorization of data matches the definitions presented in the focus group
discussions.

To re-analyse the interviews from the previous studies, the interviews were re-categorized where the theoretical
framework serves as a thematic categorization based on the key components of TD research. Within the key
component categories, sub-categories are created of thematic ‘families’. These sub-categories are generalizable
across the three cases and can be compared in analysis. The codes in the sub-categories are then further separated
in specific descriptions for challenges and successes that were perceived by the interviewees in each of the cases.
This further categorization is case-specific and not generalizable across cases. The label for challenge, success or
improvement is also used in this re-analysis. The re-coded and re-analysed interviews provide case-specific input
for the focus group discussions.

Through the re-coding of the interviews with work package leaders and project coordinators, an overview of the
perceived challenges and successes can be synthesized. It should be noted that this re-analysis focusses on the
challenges and successes, not the improvements that are suggested by the interviewees. By focussing on
challenges and successes and asking participants to suggest improvements, the improvements that are suggested
by participants during the focus group discussions can be compared with the previously collected data.
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7.3. RE-ANALYSIS OF EXISTING CASE DATA

To analyse the interviews using the definitions provided in the theoretical framework from this study, the
interview transcripts need to be re-reviewed. This section describes the process how the re-analysis of the
existing case data was done and what the results from this re-analysis produced.

7.3.1. CODING SCHEME

For the analysis in the previous studies, the transcripts that were generated from the interviews were coded
according to a coding scheme. This coding scheme was based on the theoretical framework including the
definitions for the initial conditions and requirements. As described in Section 6.1.1, the definitions of the
components was slightly different in the previous studies. Therefore the quotes that were extracted from the
interviews in the previous studies are re-categorized to match the definitions used in this study. The coding
scheme specifically focuses on the initial conditions and requirements as these were specifically discussed in the
interviews with TD experts (described in Section 7.4.1). Quotes that do not fit this scheme are labelled with
‘None’. Besides that, quotes are marked as a challenge, success or improvement.

To further categorise a quote, a category is created for quotes that describe a certain theme of challenges or
successes. These categories are general and can be compared across cases. Within these categories, the case-
specific description of the challenge or success is described. Quotes that were categorized under ‘None’ were
further categorized in four themes, context, insufficiently substantiated, not in framework and TD definitions.
These quotes were used by the researcher to generate a better understanding of the context of the projects and
how TD research was defined during the interviews and are discussed in Section XX.

Table 4 provides the number of quotes per interviewee from the previous study (P) and from the re-coded
analysis (C). It can be seen that the total number of quotes is higher for all cases, this is because some quotes
have been split to form new quotes. By doing this, the categories could be better applied to the quote. Appendix
D - Table 1 provides an overview of the overarching categories that are synthesized from the recoded quotes.
These categories are generalized across cases. This appendix also provides an overview of the case-specific
challenges and successes per category for each case that have been synthesized from the interviews.

Table 4. Overview of the interviewees and number of codes extracted from their interviews.

‘ Floods P C Agriculture P C Energy P C
A-TPM 72 82 AGRO1 37 44 WP1.AC 48 50
A-Civil 39 46 AGRO02 28 33 WP3.AC 35 38
A-Architecture 45 48 AGRO03 28 38 WP3.N-AC.1 26 27
NA-Gov: Real estate 33 41 AGRO04 28 31 WP3.N-AC.2 28 30
NA-Gov: Waterboard 36 42 AGRO5 31 39 WP6.AC.1 22 25
AGRO0O6 22 27 WP6.AC.2 25 27
WP7.N-AC 27 32
Total 226 | 259 174 | 212 211 229

7.3.2. PERCEIVED CHALLENGES AND SUCCESSES

Once all quotes are reviewed, categorized and described, the challenges and successes as perceived by the work
package leaders and project coordinators are summarized. To do this, the categories that are named most
frequently by interviewees, i.e. have the most quotes assigned to them, and are mentioned by the most people,
i.e. have the most interviewees mentioning them, are deemed the most important perceived challenges and
successes for each project, i.e. the main challenges and successes perceived in the project. The categories of
effectiveness, efficiency and satisfaction are not considered in this summary as they address success criteria and
do not directly relate to the perceived challenges and successes. The codes in this category are used by the
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research to gain a better understanding of the scores for effectiveness and efficiency that were given in the
previous studies and are discussed in Section XX.

To select the codes that are most important, a threshold for a minimum number of quotes and interviewees
mentioning the code is set. This threshold is set the at three quotes and two interviewees as these are the
medians” of these statistics. From the quotes that are remaining, perceived challenges and successes are
formulated. The summarized challenges and successes are presented to the participants of the workshop.

It should be noted that at the time of writing, the frequency of certain specific codes does not entirely match the
frequencies on which the summary was based. This is due to the inter-coder reliability check being performed
after the workshops took place. The challenge and success summaries needed to be generated before the
workshops took place and due to time constraints the codes could only be checked after the workshops were
conducted. Nevertheless, the codes that were deemed most important based on frequency remained the same.
Changes that were suggested focussed on defining more specific inclusion criteria for code categories and
sharpening the description of specific codes across cases. This did not significantly affect the code frequency
within cases and the frequency of the specific codes after revision still matched the perceived challenges and
successes in the summary. Though for transparency, this point is mentioned.

As focus group participants are asked to review the perceived challenges and choose challenges and successes
they feel most experienced with, the number of perceived challenges and successes that is presented to
participants needs to be considered. Therefore, the maximum number of items the human brain can process
needs to be taken into account. According to Miller (1994), the human brain can only process a total of seven
items against each other and compare a maximum of three items. The challenges and successes are presented as
separate lists and participants are asked to choose three from each list. Not all challenges or successes could be
summarized in a list of seven. However, this limit was exceeded twice to ensure that the distinct challenges and
successes could be presented to the focus group participants. Specifically, 8 challenges were presented in the
Agriculture Project’s focus group and 9 successes were presented in the Energy Project’s focus group.

A final step in summarizing the perceived challenges and successes of the projects is to ensure that the
descriptions are understandable for participants. The summarized challenges and successes are highlighted in the
following sections. For each project, some remarks are made about the nature of the challenges and successes
and the context of the projects they are identified in. Table 5, Table 6, and Table 7provide an overview of the
summarized challenges and successes that have been identified. Also, the components to which the underlying
codes relate are included in the tables. The full tables describing the specific codes from which the challenges
and successes have been synthesized is included in .

FLOODS PROJECT

As can be seen in Table 5, the challenges of the Floods Project are mostly related to initial conditions
(institutional, cultural, logistical, expertise and existing relationships). Looking at the challenges that are
described, this focus on initial conditions makes sense. Most challenges that are described can be directly related
to the context of the Floods Project, i.e. university institutions, academic and non-academic cultures and a lack of
existing relationships between university and practice, or the input that is provided to the project, i.e. expertise of
coaches and coordinators and lack of time. Besides that, the informal program structure is related to the
collaboration as it has an effect on the way in which collaboration activities are structured. This is also affected
by the existing relationships that contribute to the project’s organisation and the way in which the planning can
be unstructured. Lastly, interviewees highlighted the variety of disciplines as a challenge for the Floods Project
related to inclusiveness.

The successes identified in the Floods Project are more equally related to both initial conditions and
requirements. Though the informal program structure has been identified as a challenge, the informality also
facilitates flexibility, the ability to cater to the needs of the participants and attracts motivated participants. The

* A median is a value separating the higher 50% of datapoints from the lower 50% of a datasample.
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Floods project is also dependent on less flexible, formal funding that enables the initiatives that are organised by
the project. So, the informal project organisation does benefit from the more rigid institutions that are in place.
Besides that, though the goals of academic and non-academic stakeholders are not aligned, participants and
stakeholders from practice are learning from each other and integrate their knowledge. This is facilitated by the
existing network of the coaches and coordinators. Trust and relationship building are marked as important
aspects during these activities. Lastly, attention is paid to managing the variety that exists in the disciplines and
stakeholders involved in the project to overcome cultural barriers and foster an inclusive environment.

Table 5. Summarized challenges and successes for the Floods Project

Challenge Component

The program structure can be too informal Collaboration (2),
Existing relationships,
Logistical

The university structure is limiting the flexibility of the Floods Project Cultural (2), Institutional

Competencies required for the coaches and coordinators are missing definition Expertise (2)

The variety in discipline is lower than aimed for Inclusiveness (2)

There is too little time for organisational tasks Logistical

The academic goals are not aligned with practical needs Cultural (2), Existing
relationships

The voluntary participation structure attracts motivated participants Collaboration

The organisation is flexible and informal, addressing the particular needs of students | Collaboration (3),
Integration

Emphasis is placed on building trust and relationships among participants Existing relationships

There is good management of the variety of participants and involved stakeholders Cultural (2),
Inclusiveness, Expertise

The funding facilitates the organisation of the Floods Project Institutional

Participants are involved with and learn from stakeholders from practice and vice Existing relationships,

versa Integration, Learning

Reflection on the process occurs at different stages and levels of the Floods Project Reflexivity, Usability

AGRICULTURE

As shown in Table 6, the challenges of the Agriculture Project relate mostly to requirements for TD knowledge
production. The individuality of the work packages has been identified as a challenge for collaboration between
stakeholders. This can be exaggerated by the difficulty with using inclusive communication that is
understandable for all stakeholders involved. Also, the cultural differences of time management and goal setting
have been identified as a challenge. Lastly, the distance has been mentioned by several interviewees as a major
challenge in the project. This also leads into the challenge of collaborating in a remote environment as a result of
this distance.

The successes of the Agriculture Project are more related to the initial conditions in terms of understanding the
urgency of involving different disciplines and their methods in the project, the importance of funding and how it
creates structure and the crucial connections that are made by the water authorities that facilitate collaboration
between stakeholders that trust each other. This also feeds into the close collaboration that occurs within work
packages, though it still occurs independently as described in the challenge. Lastly, the usability of the
knowledge that is created in the project is an important aspect of the collaboration and is reflected on. However,
the knowledge has also been proven to be used by outside stakeholders as proof of concept experiments have
been built.
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Table 6. Summarized challenges and successes for the Agriculture Project

Challenge Component

Work packages mostly work individually Collaboration, Integration

Assigning roles in a remote working environment can be difficult Collaboration

Difficulty with using language that is understandable for all stakeholders Communication,
Inclusiveness

Academic stakeholders have different goals than stakeholders from practice Cultural, Usability

Expectations of timelines for academic stakeholders and stakeholders from practice Cultural
differ
Specific, program-wide rules and responsibilities have not been sufficiently divided Institutional

Learning is not a priority in the project Learning
Stakeholders are too far apart Logistical
Stakeholders understand the importance of involving different disciplines Cultural

The water authority facilitates connections and involvement of stakeholders that Existing relationships
already trust each other

Stakeholders already trust each other which increases the ease of collaboration Existing relationships
Funding requirements provide structure to the project's organisation Institutional
Stakeholders closely work together to facilitate integration Integration
Stakeholders are reflecting on whether the created knowledge is usable outside the Usability

project

Stakeholders and others outside the project are using the created knowledge Usability

ENERGY

Table 7 provides an overview of the challenges and successes identified in the Energy Project. Three challenges
relate to the cultural initial condition and highlights the differences between cultures and disciplines. This project
spans multiple continents and disciplines, the challenge of managing the different backgrounds is sensible.
Operating in this international field also brings about challenges in terms of rules and regulations as these types
of projects need to adhere to very strict funding requirements. In terms of stakeholders that are included in the
project, interviewees indicated that not all relevant stakeholders are equally represented in the project. On the
one hand, this is because they are not included in the consortium. On the other hand, some stakeholders that do
not place high priority on the project are less included in the decision-making process. Lastly, the reflection on
whether the created knowledge is relevant in the context of the project is posing a challenge in terms of usability.

Though the stakeholders that do not prioritise the project are less involved in the decision making process, the
stakeholders that do place priority on the Energy Project also show a strong commitment and investment of time
and effort. Besides that, the focus on adapting meetings to the needs of stakeholder and reflecting on the process
further enables collaboration and reflexivity. Though not all meetings can be held in-person, stakeholders do
acknowledge the benefits of doing so and confirm the trust that is built during these meetings. Interviewees also
described how they were able to learn to accommodate and work with the other stakeholders involved in the
project. They also applauded they ways in which perspectives and ways of working are shared and integrated.
Lastly, though interviewees recognised not all relevant stakeholders are involved in the project, they also
emphasised the effort and focus that is placed on involving as many stakeholders as possible.

Table 7. Summarized challenges and successes for the Energy Project

‘ Challenge Component
Different backgrounds and interests increase misaligned goals among stakeholders Cultural
Different disciplines do not understand each other Cultural

Differences in disciplines' way of working are ingrained in stakeholders and impede | Cultural
collaboration
Not all stakeholders that are relevant to the problem are included in the project Inclusiveness (2)
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Strict regulations limit the flexibility of the project Institutional

Not all stakeholders place sufficient priority on the project Logistical (2)

There is little reflection on whether the produced knowledge is relevant in practice Usability

Focus on the needs of stakeholders and adapting meeting settings to these needs Collaboration
Commitment to invest time and effort is high among stakeholders Collaboration
Getting to know each other in in-person meetings built trust Existing relationships

The proposal was broad enough to provide sufficient flexibility to adapt to changes in | Institutional
the progress of the project
Focus on including as many different types of stakeholders as possible Inclusiveness

Perspectives and ways of working are shared and integrated by exchanging why and | Integration, Cultural
how things are done

Stakeholders learn to better and more efficiently interact with each other Learning, Inclusiveness
Proper management of the planning keeps the project on schedule Logistical
Stakeholders take a step back to reflect on the process Reflexivity, Collaboration

‘NONE’ CODES

As the quotes that did not fit a category described in the theoretical framework do include information on the
perspectives of stakeholders involved in the projects, some results can be described based on these quotes. The
‘None’ codes specifically address the collaboration across disciplines and the TD definitions that are used in the
projects.

All interviewees acknowledged that TD projects are necessary to address the complexity of climate adaptation.
Collaborating across disciplines but especially with non-academic stakeholders was deemed as a crucial part of
addressing climate adaptation by the academic stakeholders that were interviewed. The non-academic
stakeholders mostly acknowledged that the collaboration with different stakeholders brought new perspectives
without explicitly describing the collaboration with academic stakeholders. One interviewee from the
Agriculture Project described “There is a different reality from the perspective of the stakeholders, which means
that the multidisciplinary approach means that you have to try different things in civil engineering. Because the
solutions you have come up with so far no longer fit in this context [of the problem]” — AGR06 — Agriculture
Project”.

Despite all stakeholders acknowledging the importance of TD projects and collaboration with different
stakeholders to address the complexity of climate adaptation, the definition of TD research remain a challenging
component of the project. Different stakeholders explained they understand TD collaboration as the
collaboration between academic and non-academic stakeholders. However, which criteria should be linked to the
concept remain unclear. As one interviewee from the Energy Project explained it “How do you actually
demonstrate that [whether TD collaboration is desired] because it's kind of fuzzy in the way that it's discussed in
the criteria. And in fact, there are no explicit criteria for transdisciplinarity even though everybody knows that
that's needed. So people are kind of grasping at, what could they mean? — WP1.AC — Energy Project.

* “Er is vanuit de stakeholders een andere werkelijkheid en daarmee leidt de multidisciplinaire aanpak ertoe dat
je civiel technisch andere dingen moet gaan proberen. Want de oplossingen die je tot nu toe hebt verzonnen,
passen niet meer in deze context.” — AGR06 — Agriculture Project
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7.4. FOCUS GROUP DESIGN

Section 7.1 describes the theoretical framework that is used to organise the components of TD projects and is
used to guide this study. The components in the framework are used to structure the focus group discussion that
forms the primary data collection of this study. However, as the framework contains many components and
cannot directly be used to collect the experiences from stakeholders involved in the case studies, it is necessary
to adapt the framework to be able to facilitate an exercise beyond the presentation of components and
definitions. The adaptation of the framework is done through interviews with TD experts that are related to the
three projects. This section describes how the interviews with TD experts are structured, how the experts have
been selected, what insights the interviews provided and how the framework was adapted into a focus group
protocol aimed at collecting the experiences of stakeholders involved in TD projects.

7.4.1. INTERVIEWS WITH TRANSDISCIPLINARY EXPERTS

The synthesis of the theoretical framework is based on the previous studies which only focussed on individual
interviews with work package leaders and project coordinators. However, the goal for this study is to conduct a
focus group discussion not only with work package leaders and project coordinators, but also with other
stakeholders that participate in the projects. Also, the goal is to compare the collected data across the three case
studies. Therefore it is necessary to adapt the framework to be able to facilitate a discussion beyond the
presentation of concepts and definitions.

To facilitate this, experts in TD research are consulted in an interview to discuss the understandability,
completeness and relevance of the theoretical framework that is synthesized from literature. The interview is
focussed on discussing the way in which the framework can structure the focus group discussion. Additional
discussions with researchers that have experience with conducting TD research also increase the reliability of the
framework as experts review the theory, definitions and relationships between concepts and provide feedback.

As the interviews function as an opportunity to collect feedback on the theoretical framework and adapt the
framework to be able to structure a discussion setting, the interviews are conducted informally and in a semi-
structured way. The discussion with the experts is guided by a list of questions designed to elicit a response on
all components of the framework while leaving room for the expert to emphasise concepts or components they
deem important. The interviews are recorded, transcribed and anonymously summarized. The summaries are
checked with the original interview transcript for correctness and quality of the content. The theoretical
framework is adapted in response to the feedback from experts. The final framework used in the focus group
discussions is described in Section 7.4.3. The theoretical framework that was presented to the experts and the
question list of interview questions that were asked to the experts are included in Appendix B - Figure 1.

SELECTION CRITERIA

To select experts that have experience with TD research, it is important to adhere to certain criteria to ensure that
the expert has the knowledge relevant to the study. As the feedback that is aimed to be collected is specifically
relevant to the focus group discussions that will be conducted with each case study, it is relevant for the experts
to have a basic understanding of the projects. This is also relevant for the privacy regulations as these state that
the names of the projects and involved stakeholders cannot be revealed. As all projects are considered to be TD,
there are inevitably stakeholders involved or present in the network of the involved stakeholders who have
experience with TD research. Therefore, the experts to review the theoretical framework are selected based on
recommendations from the project leaders. Specifically, one expert from each case study will be selected
resulting in a total of three experts that review the framework.

TRANSDISCIPLINARY EXPERTS

The TD experts selected for reviewing the theoretical framework, were selected from the network of the project
leaders. Each project leader recommended one expert to be interviewed. Based on these recommendations, three
TD experts were invited for an online interview. The project leader of the Energy Project happened to be a TD
expert themself (referred to as Expert E), the Agriculture project leader recommended a work package leader as
an expert in TD research (referred to as Expert A) and the Floods Project leader recommended an expert that is
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familiar with the project but not involved in the working group (referred to as Expert F). The experts that were
selected for the interviews were able to provide insight into the existing literature on TD research and their
perspective on how the focus group participants would understand the exercise.

7.4.2. SET-UP OF THE FOCUS GROUP DESIGN

The goal of the focus group discussion is to collect the experiences of stakeholders on perceived challenges and
successes that are present in their projects. To be able to collect these experiences, the theoretical framework
serves as a structure with which the stakeholders can describe their experiences. To facilitate this, the theoretical
framework is adapted to an exercise with which stakeholders can describe their experiences in a structured way.
To ensure the exercise is understandable for stakeholders, TD experts were asked to review the exercise.

FIRST ITERATION OF THE FOCUS GROUP DESIGN

The exercise that was shown to the TD experts is similar to the framework presented in Figure 3 and is included
in Appendix B - Figure 1. The goal of this exercise is to gain a deeper understanding of the perceived challenge
or success by dissecting it using the key components of TD research. This exercise includes a ‘dissecting area’
additional to the components listed in the theoretical framework. This area is meant for the challenge or success
the focus group participants place central to their exercise. They can write the challenge or success in the area
and connect the key components they feel are related to this challenge or success to the dissecting area. While
doing so, they can write down or vocally explain why this key component is related to the challenge according to
their experience. The exercise is done by groups of three to four participants to stimulate conversation in an
online setting.

FEEDBACK ON THE FOCUS GROUP DESIGN

During the interviews, experts were asked about the understandability of the exercise and the key components of
TD projects presented in the framework. Besides that, they were asked about the completeness of the framework
and the definitions of the components. Lastly, experts were asked whether they had any comments on other parts
of the exercise or the way in which the exercise would be conducted.

UNDERSTANDABILITY

When asked about the understandability of the exercise, the TD experts generally agreed that the
understandability of the exercise was a concern. The exercise appeared to present an overwhelming amount of
information, which could lead to confusion and difficulty for focus group participants to grasp the content.
Expert E specifically highlighted that the connections and layout of the exercise are not clear. Expert F also
raised concerns about the complexity and overwhelming nature of the exercise due to the high number of
components. They noted that the initial conditions and requirements are likely the most important elements but
that the researcher should be very clear in defining these components in the presentation. They also pointed out
that some participants can lose their attention when the concepts are not clear or do not seem important to them.
They also suggested that some components could be grouped together to further simplify the exercise and make
it more manageable for participants.

Expert A emphasized the importance of using common, human language instead of complicated literary terms.
As the theoretical framework the exercise was based on jargon or technical terminology, the use of these terms
could hinder participants' comprehension. Expert E also pointed out that the concepts of challenges and
successes are not interchangeable, indicating that the exercise should differentiate between these two aspects to
ensure accurate representation of participants' experiences. Additionally, Expert A acknowledged that
practitioners may have different understandings or perspectives on the outputs, outcomes, and impacts,
indicating potential ambiguity in these concepts between academia and practice. This suggests that
operationalizing concepts in a manner that is understandable and meaningful to all participants is emphasized as
crucial.
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COMPLETENESS

The feedback on the completeness of the exercise provided a nuance in the meaning of a ‘complete’ exercise and
when, or if, this can be achieved. Expert E mentioned that the framework may be complete, but it is challenging
to determine its completeness in different contexts. They explained that each context may require emphasis on
different components, and generalizing across contexts without redundancy or missing components is
impossible. This suggests that the exercise had a comprehensive structure, but its applicability and relevance in
various settings might vary. Therefore, participants may find it difficult to fully grasp the exercise's purpose and
how it relates to their specific circumstances.

On the other hand, Expert F complemented the comprehensiveness of the framework and expressed their
impression that is could be complete in certain contexts. Nevertheless, they pointed out that the framework lacks
a focus on safety and creating an environment where participants can be vulnerable. Although this aspect may
not be an explicit part of the framework itself, it is crucial for the focus group's success. Creating a safe and
supportive environment allows participants to openly share their thoughts, experiences, and concerns. This
suggests that the exercise needs to be complemented with instructions or guidelines on how to foster such an
environment during the focus group.

Lastly, Expert A expressed that the completeness of the exercise is subjective, implying that different individuals
may perceive it differently. They acknowledged that the framework would be complete enough to achieve the
goals of the exercise. Conditional to this, a comprehensive presentation and explanation of each component
would be necessary for participants to fully grasp the exercise’s aim. They also proposed that having a
discussion facilitated by someone knowledgeable about the exercise's components, who can collect diverse
responses and prevent a consensus, could yield better results. This suggests that expert guidance and facilitation
could enhance the effectiveness of the exercise. On the other hand, Expert E highlighted that the purpose of the
exercise is unclear and suggested to focus primarily on participants' experiences rather than explaining the
exercise's components. This implies that the exercise should be designed to prioritize participants' personal
insights and reflections.

OTHER ELEMENTS OF THE EXERCISE

Besides the understandability and completeness of the exercise for the focus group discussion, the experts
emphasised other considerations that were important to the success of the focus group. Expert F raised the point
that the analysis and sharing of experiences should go beyond a solely example-oriented approach and
incorporate a more generic perspective. This implies that the exercise should encourage participants to share
broader perspectives and insights, rather than solely relying on specific examples. By providing examples that
are not domain-specific, biased opinions can be mitigated and objective and diverse discussions can be
encouraged. Additionally, Expert E emphasized that reflection should be a dynamic process that extends beyond
frameworks and structures. This suggests that the exercise should encourage participants to engage in deeper
introspection and analysis, moving beyond the limitations of predefined frameworks.

7.4.3. FINALIZED FOCUS GROUP DESIGN

Taking the feedback from the TD experts into consideration, the focus group exercise was revised to the version
used in the data collection of this study. This section describes the focus group protocol that was included in the
focus group. The focus group protocol consists of a focus group setting, presentation, four exercises that are
completed by participants and a concluding, plenary reflection session. A description of the focus group
participants is provided with the results of the focus group discussion (Section 7.5.1). This section solely
provides an overview of the protocol that was set-up for the focus group discussion.

FocUS GROUP SETTING

The focus group is organized in an online setting to ensure that all participants are able to attend the focus group
and long travel times are prevented. The online meeting program of choice for the University is Microsoft Teams
which has a recording and transcription function built in. Additionally, a collaborative space is set-up for
participants so that they are able to write down additional comments and are guided through the exercise by
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visuals. The collaborative space of choice is a MIRO board, which is a digital whiteboard, a brainstorming tool
where participants can add post-its, create mind maps, load images and much more (MIRO, 2023). Both the
presentation and exercise are located on this board to prevent technical difficulties when switching between
presentation mediums. To ensure all participants are able to work with the MIRO board, a small, introductory
exercise is asked from them when first entering the collaborative space.

To address the concern for safety and vulnerability described by Expert F, an effort is made to create a focus
group setting that is comfortable and safe for all participants. The safe environment is accommodated by the
researcher by having a friendly demeanour and welcoming all participants to the meeting. Besides that, the
privacy and anonymity of the focus group and its results are discussed up front and emphasis is placed on the
openness of the focus group by explaining that there are no wrong opinions and all experiences are relevant to
the study. Lastly, during the exercises, the researcher also inquires about the progress, questions and struggles
participants may experience. By doing so, the researcher attempts to accommodate a comfortable experience for
all participants.

PRESENTATION

As described by the TD experts, it is important to clearly explain to participants what the goal of the focus group
is, use language that relates to their practices and clearly define the concepts that are used in the exercises. The
opening presentation provides an opportunity to address these concerns. The presentation includes a description
of the goals of the meeting, an overview of the planning, addresses the ethical consent and provides an
introduction to the concepts of TD collaboration, the previous studies and the goals of this study. After the
presentation, the link to the MIRO board is shared to invite participants to the first exercise.

During the presentation, the goal of the focus group is made clear upfront. The goal is explained as an aim to
“discuss and reflect on aspects that are challenging and so far successful in the project’s collaboration”. Also,
sharing experiences with and on the collaboration and gaining a deeper understanding of the considerations,
actions and decisions needed for addressing challenging aspects and enhancing successful aspects are addressed
as goals for the meeting. By emphasizing these goals, the participants better understand what they can expect
from the focus group. Additionally, the focus group planning is shared with the participants to further provide
understanding of the goals and progression of the focus group.

As an introduction, an explanation of transdisciplinary collaboration is given to the participants. As described in
Section 2.4, definitions of TD collaboration are diverse and diffuse in literature. Therefore, it is important to
specifically address what is meant by the concept during the focus group, this was also recommended by Expert
A and Expert F. The definition includes the collaboration between academics and stakeholders and aims to
produce knowledge relevant for practice.

Lastly, to address the concern raised by Expert E on the differentiation between challenges and successes to
ensure accurate representation of participants' experiences. To address this concern, challenges and successes are
explained to the focus group participants. A challenge is defined as ‘something that was so far challenging or
difficult in the collaboration’. A success is defined as ‘something that, so far, went well or was successful in the
collaboration’. The goal of addressing challenges and successes in the project is explained as ‘aiming to
overcome aspects that are/were challenging and amplify aspects that are/were so far successful to achieve the
objectives of the project’.

EXERCISE 1: INTRODUCTORY EXERCISE

Once participants are invited to the MIRO board via a collaborative link, they arrive at the introductory exercise.
This exercise is aimed at familiarizing participants with the controls of MIRO and helps them with navigating
the space. The first exercise asks participants to choose a role that best describes their involvement in the project.
To ensure anonymity, this role corresponds to a specific colour omitting the need for names or other identifiers
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How would you rate so far the below aspects of the collaboration?

Woze than

- 5- Almost 7-
satisfactory

Effectiveness or the ability to succeed and produce the intended results |1—Very Donrl 2-Poor ]w.:;‘:;::m I oty l°' Sntuhnaxyl I 8- Good lc- Vexy Good Im- Oununexngl

o A 3 . i 5 T BT 5 n
Efficiency or ability to achieve the results without wasting resources |1-Very pooxl 2-Poox ] Savery, | , | Dot l°' smmmxyl Bl I 8- Good Ie- Vexy Good Iw- Ouut-ncmll

Figure 4. Introductory exercise, choosing a role and rating the effectiveness and efficiency of the project.

being recorded on the MIRO board. The exercise asks them to take a ‘voting dot’™ in the colour corresponding to
their role and give a rating for the effectiveness and efficiency of the project so far. By asking participants to
define their role and move a small object around on the board, they familiarize themselves with the controls of
the program. The rating is based on a ten point scale and rates the experience of participants with the two success
criteria. Figure 4 provides an overview of the space on the MIRO board used for this exercise.

EXERCISE 2: PRIORITIZING THE PERCEIVED CHALLENGES AND SUCCESSES

Once the participants have voted on the effectiveness and efficiency of the project, they are asked to move on the
next exercise. During this exercise, the perceived challenges and successes synthesized from the previous studies
are presented to the participants. They are asked to first place a ‘voting dot” with the three challenges they feel
most related to or have the most experience with. Once this is completed, they are asked to repeat the exercise
with the successes. By asking them to move around on the board and use a similar voting system to the previous
exercise, the confidence of participants with using the MIRO board will increase. Also, by prioritizing the
challenges and successes, the participants begin their reflection on what challenges and successes are familiar to
them and start thinking about their experiences with the challenges and successes. Figure 5 provides an overview
of the exercise that was presented to participants.

Ongoing Challenges Voting So far successful Voting
[CHALLENGE] [SUCCESS)
[CHALLENGE] [SUCCESS)
[CHALLENGE] [SUCCESS)
[CHALLENGE] [SUCCESS)
[CHALLENGE) [SUCCESS)
[CHALLENGE) [SUCCESS)
[CHALLENGE)
. | [CHALLENGE)

Is anything missing?

Figure 5. Exercise 2: Prioritizing the perceived challenges and successes.
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improvements. The questions were presented in four quadrants surrounding the challenge or success that was
placed central to the exercise. Figure 5 provides an overview of the exercise that was presented to participants.

ADAPTED KEY COMPONENTS OF TD PROJECTS

In the interviews with TD experts, the concern of complicated terminology and the terminology not aligning with
the participant’s understanding was discussed. To address this concern, the terms used in the theoretical
framework were adapted to fit with more common, human language. The translation of the academic, theoretical
terms to common language was done based on personal opinion of the researcher. Though the new terms are
more compatible with lay language, they are not represented in peer-reviewed literature and are therefore
debatable. However, as the goal of the exercise has to be aligned with the perspectives of participants, the
priority was given to a more debatable representation of the components.

To provide focus group participants with the opportunity to read a more elaborate definition of the components,
the theoretical definitions of the components were provided next to the laymen terms. A close-up of the way in
which the components were presented to focus group participants is included in Figure 6.
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Figure 6. Exercise 3: Four questions to dissect a challenge.
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ANSWERING THE EXERCISE QUESTIONS

First, participants are divided into groups of two or three to ensure all participants have a chance to talk in the
online setting. Within these groups, participants choose a challenge they want to address in further discussion.
This is the challenge they place at the centre of their exercise. Next, participants are asked to answer questions
one through four. Question one asks “What is your experience with the challenge?". By answering this question,
participants reflect on their experience and perceptions of the challenge. Question two asks “What components
relate to the challenge?”. By answering this question, participants delve deeper into the context of the challenge
and relate it to other parts of the project that are relevant. As the theoretical terms are replaced by words that
relate more to participant’s language, they should be able to relate the components to their experience on a more
personal level. Question three asks “What should be changed or improved to address the challenge?”. By
answering this question, participants reflect on what they can improve to overcome the challenge and can use the
related components to formulate this improvement. To further structure the description of improvements, four
prompts are provided to inspire the participants in explaining the improvement. The prompts include components
to which the challenge can be related, i.e. external project conditions and internal project requirements/questions.
Additionally, the prompts include parts of the project on which the improvement could have an effect, i.e. way of
working and planning, and results. Lastly, Question four asks “How would this improvements affect your way of
working, planning and results?”. By answering this question, participants reflect on the effects the improvement
would have on their personal involvement in the project.

Participants are asked to discuss their answers with the others in their respective groups and write down a
summary of their discussion using the post-its in the colour corresponding to their role. They are given twenty
minutes to complete the exercise and are then asked to move on to exercise 4.

EXERCISE 4: DISSECTING A SUCCESS

The last exercise follows the same steps as exercise 3. However, this exercise places a success central to the
discussion instead of a challenge. Also, the questions are adapted to describe a success instead of a challenge.

CONCLUDING REFLECTION

Once the participants have written down their experiences and completed both exercises, they are asked to re-
join the plenary meeting. During this concluding plenary session, the participants are asked to reflect on the
insights they gained from doing the exercises. An insight is explained as something they did not know or realise
before the focus group and learned or realised during the focus group. Participants are also asked to reflect on the
things that were addressed in the focus group they already knew. Participants are given the opportunity to speak
up in the meeting or write their insights on the MIRO board. Additionally, participants are asked to share details
about the discussions they had in their groups to give the other participants an idea of what was discussed in
other groups. This is also facilitated by the opportunity to look around on the MIRO board during the reflection.
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7.5. FOCUS GROUP RESULTS

Focus groups have been conducted with the three case study projects. The focus group protocol is described in
Section 7.4.3. As described, the focus group consists of participants rating the efficiency and effectiveness of the
projects, the prioritization of perceived challenges and successes, the focus group discussion and a plenary
reflection session. This section first describes how the focus groups were organised including inviting
participants and who participated in the focus groups. After this, the results that were collected from these focus
groups are discussed. First, the rating and prioritization are discussed. Then, the results from the focus group
discussions are described for all cases. Lastly, the results from the plenary reflection session is discussed.

7.5.1. FOCUS GROUP ORGANISATION

The goal of the focus group discussions in this study is to collect experiences from participants on perceived
challenges and successes in the project. The purpose is to gain a deeper understanding of how the challenges and
successes can be addressed to reach the objectives of the project. The discussions are structured by a predefined
set of questions that will be discussed by participants. These questions are structured by the exercise that is based
on the theoretical framework (Section 7.1). Input to the discussion is provided by the challenges and successes
that are synthesized from the interviews from the previous studies (Section 7.4).

The focus group discussions are organised separately for each case, allowing for the presentation of case-specific
challenges and successes and data collection and analysis for each case. The participants of the focus group are
presented with the results, i.e. perceived challenges and successes, of the previous studies and have an
opportunity to respond within a group of stakeholders who are also involved in and most likely familiar with the
challenges and successes of the project. This approach is also in line with the privacy regulations as this prevents
stakeholders from knowing which case studies are participating in this study.

FOCUS GROUP PARTICIPANTS

Participants for each focus group are purposefully selected based on their involvement and expertise in the
respective case (Hennink, 2013). They include individuals who are directly involved in the case studies, e.g.
practitioners, stakeholders, or individuals directly affected by the implementation. The participants were invited
to the focus group via email. The information for sending the invitations was obtained though the project
coordinators. The invitation included a description of the study, what will be expected of the participants and a
proposal for three timeslots. More than one date and time is proposed to the participants to ensure as many
participants as possible can join the focus group. The invitations were sent four weeks before the proposed
timeslots to ensure participants would have time to join the focus group. Table 8 provides an overview of the
number of invites that was sent for each project.

It should be noted that not all stakeholders from the Agriculture Project were invited to the focus group. Based
on the advice from the project coordinator, only work packages 2, 3 and 6 were invited to the focus group. Work
packages 2 and 3 focus on the pre-treatment system for desalination of the fresh water supplies used in
agriculture. The project coordinator explained that these work packages made tangible progress which could be
evaluated during the focus group. They also explained that the challenges and successes identified in the existing
case data would be more relatable for stakeholders who had something tangible to discuss. Besides that, work
package 6 was invited as this work package focusses on the transition management of the agricultural sector and
the technology that is developed in the project. This work package focusses on the implementation of technology
and the communication among stakeholders. This is the work package that is also considering the TD
collaboration in the project and were thought to be interested in the focus group discussion. With these three
work packages, the number of invites that was sent was deemed sufficient.

In total, sixteen people participated in the focus group discussion. Of these people, six also participated in the
interviews of the previous studies leaving ten participants that have no previous experience with this study. Table
8 presents the number of participants participating in each focus group. The roles that are listed in the table are
ones participants chose themselves to describe their involvement in the projects. If more than one participant
chose a role, the number of participants selecting that specific role is indicated in brackets. The asterisks in
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brackets indicate the participants who also participated in the previous studies (of each role only one was
interviewed in the previous studies).

Table 8. Overview of the invites and participants of the case studies.

Floods Project Agriculture Project Energy Project ‘

Number of invites 23 23 35
Number of participants 4 5 6"
Number of teams 1 2 3
Roles of the participants | Coach [*] Coordinator [*] Work package leader (3)
Researcher Researcher [*] Consortium partner (2)
[*]
Student (2) PhD candidate Researcher [*]
Water authority Other

employee (2) [*]

The table indicates how many teams were discussing different challenges and successes. For the Agriculture and
Energy Project, the different discussions were conducted in breakout rooms so that participants could discuss
their experiences more easily. The discussions in the Floods Project did not occur in separate rooms as two of the
participants only realized they needed to discuss a different challenge to be able to relate to it once the discussion
has started. Specifically, the students realized they did not relate to the perceived challenge that was discussed
and eventually discussed a different challenge they felt more experienced with. The perceived success that was
discussed in the Floods Project was discussed among the four participants as all of them related to the perceived
success.

DATA COLLECTION

The data that is collected from the focus group discussions has three different forms. First, the focus group
discussions have been recorded and transcribed so that discussions between participants can be reviewed on a
detailed level. This data provides insight into the considerations and interactions that shape the opinions and
perceptions of the challenges and successes participants experience. Besides that, participants were encouraged
to write down their experiences and opinions. This written data provides insight into the summary participants
would make of their experiences and highlights the parts of their discussions they found most important. Lastly,
participants were asked to vote on which challenges and successes they felt most related to or felt should be most
important. This data provides insight into the prioritization participants would give to the challenges and
successes in their projects.

7.5.2. FOCUS GROUP DATA ANALYSIS

For this study, the description of the data analysis focusses on the data collected during the focus group
discussions as the re-analysis of existing case data has already been discussed in Section 7.2. The data that is
collected from the focus group discussion takes three forms, i.e. votes, writing and verbal discussions. All three
types of data are analysed to formulate an answer to the research question.

The rating that participants gave to the effectiveness and efficiency of their projects is compared to the ratings
that were collected during the previous studies. Additionally, the votes collected on the challenges and successes
participants feel most experienced with provides insight into the perceived challenges and successes that are
most important to participants. This provides an initial idea of the parts of the projects participants experience as
the most challenging or successful.

* Originally, seven participants joined the focus group discussion, however, one participant decided to withdraw
their input. The input provided by their conversation partner is still included in the results. The withdrawn
participant is referred to as having an ‘other’ role in the project.
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To ensure the votes can be compared across cases, they are standardized with the number of participants that
attended the focus group. As not all participants registered three votes when ranking the challenge or success, the
number of votes for a specific challenge or success is standardized by the total number of votes per challenge or
success, per case. For example, ten votes were registered for the challenges during the Floods Project focus
group. This means the number of votes registered for the first challenge is divided by ten to control for the
number of votes.

Besides that, the challenges and successes comprise multiple components as indicated in Table 5, Table 6, and
Table 7. As the participants voted for the challenges and successes they felt most experienced with, their
experience with the component that is related to that challenge or success is equally important. This means the
votes are not controlled for the number of times a component occurs in relation to a challenge.

The analysis of the discussion data is done thematically and involves the categorization of the discussions. The
participants were asked to discuss their answers to the questions and elaborate their answers in written text. As
the discussions are structured by the questions participants are asked to answer in the exercise, the transcripts
obtained from the discussions are already categorized. Therefore, systematic coding of the focus group
discussions is not required. Instead, the transcriptions are analysed based on the exercise questions and used to
substantiate and clarify the written text collected during the focus group.

7.6. EFFICIENCY AND EFFECTIVENESS COMPARISON

The introductory exercise on the MIRO board was the rating of the effectiveness and efficiency of the project’s
process so far. All participants attributed a numerical rating to these two success criteria as they seemed fit with
the performance of the process. The scores can be compared to the scores collected from the previous studies. As
some participants also participated in the previous studies, the presentation of the scores is indicated for the
previous studies, the focus group participants that were also interviewed and the focus group participants that did
not participate in the previous studies.
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Figure 7. Effectiveness scores given by participants for each project in current and previous study.

As only sixteen participants joined the focus groups, the statistical significance of the quantitative data is not
high. However, two trends can be observed in the rating of the effectiveness and efficiency of all the projects.
First, all participants who voted during the focus group thought the effectiveness and efficiency of their projects
was at least satisfactory. Second, compared to the previous studies, almost all projects had a higher average
effectiveness and efficiency. This means that since the previous studies, stakeholders thought the success criteria
of their projects have improved. The only exception to this observation is the Floods Project who have a lower
score on the efficiency of their projects. During the focus group discussion, no specific argument was given for a
lower score for efficiency. However, the researcher and coach both added a challenge related to capacity
problems of the project which had not been identified in the existing case data. This challenge could be related to
the decreased rating for efficiency in the Floods Project.
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Figure 9. Standardized votes per component for each project.

7.7. PRIORITIZED CHALLENGES AND SUCCESSES

The second exercise in the focus group is the prioritization of the perceived challenges and successes synthesized
from the previous studies. As described in Section 7.4.3, the participants were asked to vote on the three
challenges and three successes they felt most experienced with or related to. First, the results of the voting
session are discussed, followed by the comparison of challenge and success categories across cases using their
categories. Lastly, the missing challenges and successes suggested by the participants are discussed in relation to
the perceived challenges and successes that were not included in the summary. The total number of votes did not
always match three times the number of participants as not all participants registered three votes.

As can be seen in Figure 9, the cultural initial conditions and inclusiveness requirements received the most votes
when considering challenges. All three projects registered votes related to these key components and on average,
the number of votes attributed to these components is relatively high. In terms of successes, existing
relationships and integration are deemed important for all projects. The number of votes attributed to these
components can also be considered relatively high. In terms of project specific votes, culture and inclusiveness
are the most important components for the challenges related to the Floods Project. Collaboration is votes as one
of the most important contributors to successes for this project which the highest score in general. For the
Agriculture Project, culture is the most important component related to the project’s challenges. Existing
relationships and usability are voted to be the most important contributors to the successes of the project. Lastly,
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logistics are deemed the highest contributor to challenges for the Energy Project whereas successes are mostly
attributed to integration.

7.7.1. MISSING CHALLENGES AND SUCCESSES

Participants were also asked to add any challenges and successes they felt were missing from the presented list.
Overall, these challenges and successes can all be related to categories that are identified from the previous
studies but were not included in the summary as they were not mentioned in enough interviews or quotes. The
following table provides an overview of the challenges and successes that were mentioned in each focus group,
the participant who suggested the challenge or success and the category and component to which the suggestion
can be related.

As can be seen in Table 9, the capacity problems that are mentioned by two participants of the Floods Project
can be categorized under the category ‘lack of resources’. However, though the lack of time is identified as a
challenge in the previous studies, capacity problems are not highlighted by the interviewees. This challenge
would be placed in a separate specific code called ‘problems with allocating sufficient capacity’. Besides that,
the two cultural challenges mentioned by the coach in the Floods Project, are not specifically identified from the
interviews. However, they would be attributed to the specific code ‘Program ways of working not matching with
university structure’ which was included in the pre-defined list of challenges.

Table 9. Missing challenges and successes suggested by focus group participants.
\ Project Missing challenges Participant Category Component \
Capacity problems at the practice

Floods 0 . Coach Lack of resources Logistical
organisations involved
Floods Stakeholder participation is limited due to Researcher Lack of resources Logistical
capacity problems
The way in which
Floods Virtual meetings are challenging Coach collaborat.wn E}CUYIFI?S Collaboration
are organized inhibiting
collaboration
Meeting time investment is not ..
Floods . Coach Lack of resources Logistical
flexible/structured
Concept of connecting education, research Different backgrounds
Floods and valorisation is complex for the Coach and methods inhibiting Cultural
organisation the process
. L . . Different backgrounds
Floods University is hierarchically organised Coach and methods inhibiting Cultural
rather than a network
the process
. Lack of time to follow up with water Different expectations
AT authority on e.g. current state of the project LR inhibiting the process Cntimel
Ener: Tlleliireetlcf Ilrllsai::llz]t;ll?e/}lllglltllt:rd i111n euct}sligi)sg > Consortium gt Ul izl elrlilans aite Inclusiveness
gy p P partner entitled to the process

actionable

Project Missing successes Participant Categor Component

Results from the groups were directly Results are relevant for

Lllom adopted by practice G stakeholders Uity
. Stakeholders show
Floods Large group of students involved and Coach commitment to the Collaboration
interested .
project
. . Different backgrounds
Floods Deeper understaqdlgg ?f Ly Student and methods benefit the = Cultural
talking to other disciplines
process
Floods Connection with students or researchers Student Existing connections Existing

who can help you with your own research facilitate collaboration relationships
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(without the Floods Project you would not
know what they were doing)
The skills of all the different players

(academics, companies, farmers, Different backgrounds
Agriculture authorities) are I think very well Coordinator and methods benefit the = Cultural
appreciated among each other. The reams process

realised each added benefit and toles

A success on our project is the willingness
to adapt some of our work to better fit

what is produced by other WEPs, not Assimilating and
Energy necessarily because the proposal was WP leader combining different Integration
broadly written but because there is effort perspectives
to integrate our work from some of the
partners

The successes that were missing from the pre-defined list are also categorised and listed in the table. The coach
of the Floods Project suggested the success where results from the project were directly adopted by practice is
categorised as ‘results are relevant for stakeholders’. The specific code that would be linked to this success is the
‘Stakeholders and others outside the project are using the created knowledge’ which was identified in the
Agriculture Project. Besides that, the success of gaining a deeper understanding of the application by talking to
other disciplines would be attributed to ‘Different disciplines bring interesting, new perspectives’ which was
identified in the Energy Project. The Agriculture Project suggested the success that all the skills of the different
stakeholders were very well appreciated. This success is related to different backgrounds and methods
benefitting the project and can be attributed to the specific code ‘Different ways of working exist but are
understood and respected by the different stakeholders involved’. Lastly, the work package leader of the Energy
Project explicitly highlight the integration in the does not only occur because the proposal was written containing
sufficient flexibility. This success can be related to the specific code of ‘Perspectives and ways of working are
shared and integrated by exchanging why and how things are done’ as this describes how adaptations to the ways
of working are made to facilitate integration in the Energy Project.

In the Agriculture Project and the Energy Project, two challenges and successes that were not added by
participants as missing in the pre-defined list were discussed. These challenges are added in grey to Table 9.
These challenges and successes can be related to specific codes, categories and components by linking it to a set
of specific codes that was not included in the summary. Using Appendix D - Table 1, the new challenges were
linked to the specific code, category and component listed in the table. The specific codes, categories and
components that were linked during analysis are indicated in grey.

7.8. FOCUS GROUP DISCUSSION CHALLENGES AND SUCCESSES

During the focus group, the participants were asked to discuss one challenge and one success in further detail
with a smaller group of participants. This section describes the results that were collected from these discussions.
First, the results from the challenges are described. These results are supported by the findings collected on the
MIRO board. The discussions are sorted by discussion topic and first describes the discussion around the
challenges followed by the improvements that were suggested. After this, the same structure is followed for the
description of the results from the successes.

Table 10 and Table 11 provide an overview of the challenges and successes that were discussed during the focus
group, which stakeholders discussed the challenge and to which categories and components the challenges and
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successes are related. As participants had the freedom to choose a challenge they felt most experienced with, two
groups decided to discuss a and success that was not in the pre-defined list.

7.8.1. CHALLENGES

The challenges that were selected by the participants were the challenges that received the most votes and are
presented in Table 10. As can be seen in the table, the challenges discussed during the focus groups focussed
mostly on initial conditions. Specifically, challenges related to culture, institutions, logistics and existing
relationships were discussed. Besides that, the requirements that were included in the challenges were
inclusiveness.

The key components that were selected by the participants mostly overlapped with the components identified
during the analysis of the existing case data. An exception to this overlap is the challenge related to the
inclusiveness of the Floods Project. Participants related this challenge to culture, collaboration, integration and
communication rather than to inclusiveness. This is mostly because they described which components related to
their desired situation instead of explaining which components they are currently missing in their experience
with the challenge.

Also, most participants related more key components to the challenge in their discussion compared to the
components selected in the analysis. Especially participants of the Floods Project selected more components than
identified during the analysis. They were also the only participants to select requirements together with one
group from the Energy Project.

INSTITUTIONAL CHALLENGES

In all projects, at least one challenge was related to institutional aspects. In the Floods Project, the challenge
related to the University structure and how it does not match with the flexibility that is required by the project
was discussed. According to the coach’s experience, the university funding structure focusses on the pillars
education, research and valorisation. They describe that this increases the difficulty for the Floods Project to
receive funding as the TD project operates across these pillars. They also highlight how the thesis projects
(which is part of the Floods Project’s focus) is regarded as a disciplinary project and the benefit of collaborating
across disciplines and supervisors is not sufficiently recognised. Nevertheless, the university does pay attention
to interdisciplinary work in specific courses and has funding available for these projects, but the leeway to cross
disciplines and faculties in thesis projects is experienced as limited.

In the Agriculture Project, the challenge related to institutions was not included in the pre-defined list. They
focussed on discussing the extent to which the filtration that is being developed by the Agriculture Project should
filter pesticides, nitrate and phosphates. One Water Board employee describes how they experience difficulties
with the permits that need to be granted for the filtration systems to be installed. They describe how the
regulations are strict and require all nitrate and phosphate to be removed. Yet, the water board employees both
agree that these chemicals are not necessarily harmful in the peat areas they operate in and are more an issue in
other regions. They express the frustration with the permit authorities who do not show flexibility in these types
of regulations. The coordinator (also involved as an academic stakeholder) corroborates these frustrations by
explaining how the technology currently in development focusses on and is successful in the filtration of
pesticides but not nitrate and phosphate. Due to these characteristics, the technology does not receive a permit
while it can provide relief to the freshwater shortages due to salination.

In the Energy Project, a work package leader and the ‘other’ participant discussed the challenge related to the
strict regulations limiting the flexibility of the project. The work package leader first explains how the
regulations make their data collection more difficult and how the protocols do not encourage investigating
emergent or unexpected results as all expected results need to be communicated beforehand in proposals.

The participants of the Energy Project discuss how the improvements for their institutional challenge most likely
transcend the scope of the project and acknowledge that this is a challenge experienced by many projects. They
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suggest that allowing for unexpected, emergent outputs would help overcome this challenge within the project,
but that the problem should be addressed at a systemic level (i.e. external project conditions/initial conditions).

This in line with the experiences of the other participants who mostly describe the challenges as something that
is external to the scope of the project. However, the participants of the Energy Project describe how they do not
feel they will be able to address the challenge within the timeline of the project whereas the Agriculture and
Floods Project participants describe how they could address the challenge within the project. In the Floods
Project describe how they could influence this challenge by creating legitimacy for TD collaboration in the
university by crediting authors equally in research outputs. They envision the improvements bringing about the
adoption of the TD ways of working across the university which strengthens the internal education and research
network of the university.

The participants of the Agriculture Project think that meeting with the stakeholders who enforce the strict
regulations to discuss the possibility of an exception for the drainage and filtration systems. They describe how
implementing this improvement would allow for academics to focus their research on technologies that are “in
the end really needed” instead of complying with regulations that do not necessarily achieve the goals. The
collaboration with the permitting authorities would need to be improved which would benefit the integration of
perspectives between the different stakeholders. However, as the permitting authority is not included in the
project, involving them in close collaboration can be more of a challenge.

The participants discussing these challenges realized that implementing the improvements would have an effect
on their way of working and the results they would be able to produce. The coach and researcher of the Floods
Project acknowledged that their way of working would be affected by the improvement as more legitimacy for
TD collaboration would enable a closer and easier collaboration across faculties, disciplines and research
supervisors. Besides that, the researcher anticipates “novel, problem-based TD research” is stimulated by
creating legitimacy for TD research within the university. In the Agriculture Project, the way of working is
expected to change for the water authority employees as they would need to start collaborating with permit
authorities to enable a more flexible interpretation of nitrate and phosphate regulations.

In these improvements, the participants describe how creating a sense of urgency for their efforts, e.g.
collaborating across disciplines and implementing desalination technologies, would help them overcome their
institutional challenge. Though challenges related to institutions were discussed across all projects and
improvements are suggested, there are no improvements identified in the existing case data that relate to external
institutions or how they can be addressed. Nevertheless, the improvement of creating more legitimacy for the
project has been identified and related to inclusiveness. Specifically, the improvement describes how more
legitimacy for the Floods Project would enable the participation of a more diverse set of stakeholders.

Another improvement that could have an effect on the sense of urgency for TD collaboration would be to
educate stakeholders on the benefits of collaborating with different stakeholders. This improvement is identified
in the Floods Project and categorized as an improvement in the culture of stakeholders rather than institutions.
However, as the participants of the Floods Project identified in their discussion, the culture of stakeholders can
affect the prioritization of certain institutional changes. Also, the participants of the Energy Project note that
regulations allowing for unexpected and emergent outputs would bring about a more reasonable understanding
of the messy nature of TD projects and would allow for practice to refine the theory that is being developed.
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Table 10. Challenges discussed in the focus group discussions.

Focus group

Project

Challenge Participants Specific code Category Component

Floods

Floods

Agriculture

Agriculture

Energy

Energy

Energy

Energy

The university structure is
limiting the flexibility of
the organisation of the
Floods Project

The variety in discipline is
lower than aimed for

Academic stakeholders
have different goals that
stakeholders from practice

How well and extensive
should the pre-treatment of
the drainage water be?
How do we reach the right
people/audience (e.g. when
disseminating material and
information or engaging
with stakeholders)?

Strict regulations limit the
flexibility of the project

Not all stakeholders place
sufficient priority on the
project

Not all stakeholders place
sufficient priority on the
project

Coach
Researcher

Student
Student

Researcher
PhD

Coordinator

Water Authority
Water Authority

Researcher
WP leader
Consortium
partner

WP leader
Other

WP leader
Other

WP leader
Consortium
partner

Coach
Researcher

Student
Student
Coach

Coordinator
Researcher
PhD

Water authority

Researcher

WP leader

WP leader
Consortium parl2tner
Consortium partner
Other

WP leader

WP leader
Consortium partner
Consortium partner
Other

components
Cultural
Institutional
Resources
Existing
relationships

Collaboration
Learning

Communication

Culture

Collaboration
Integration

Communication

Culture
Expertise

Existing
relationships
Logistical

Institutional
Existing
relationships
Logistical

Logistical

Existing
relationships
Expertise

Collaboration
Integration

The Floods Project's way of
working does not match University
culture

The Floods Project goals are not
matching with the university's
expectations

The project is limited by university
rules and regulations

Variety in stakeholders is less than
aimed for

Not all stakeholders are equally
included in the project's decision-
making

Academic stakeholders have
different goals than stakeholders
from practice

Strict regulations limit the
flexibility of the project

Working across continents and
time-zones is difficult

Not all stakeholders place sufficient
priority on the project

Working across continents and
time-zones is difficult

Not all stakeholders place sufficient
priority on the project

Different ways of
working inhibit the
process

Different goals inhibit
the process

Rules and regulations
limiting the process

Lack of stakeholder
differentiation

Not all stakeholders
are entitled to the
process

Different expectations
inhibiting the process

Rules and regulations
limiting the process

Distance between
stakeholders inhibits
the process

Lack of resources
Distance between
stakeholders inhibits

the process

Lack of resources

Cultural

Cultural

Institutional

Inclusiveness

Inclusiveness

Cultural

Institutional

Logistical

Logistical

Logistical

Logistical



Table 11. Successes discussed in the focus group discussions.

Project

Success

Participants

Votes

Focus group

Specific code
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Category

Component

components
Culture Personal networks provide access Existing connections Existing
. . Experti t h thi ialist facilitate coll ti lationshi
e gt s s el Coach Coach xpertise o coaches and other specialists acilitate collaboration | relationships
. Existing
with and learn from Researcher Researcher . . . . . o
Floods . relationships Participants are involved in and Assimilating and
stakeholders from practice | Student Student . . . .
. learn together with stakeholders combining different Integration
and vice versa Student Student - . .
Usability from practice perspectives
Reflexivity
Th? yvater authorlt.y Coordinator Cu.ltu.re Water authority facilitates ..
facilitates connections and Existing . . Existing trust .
. . Researcher Researcher . . connections and involvement of o Existing
Agriculture | involvement of relationships facilitates better . .
PhD PhD stakeholders that already trust each . relationships
stakeholders that already Water authorit other collaboration
trust each other Y Collaboration
Agriculture | The developed pre- Coordinator - Collaboration Stakeholders closely work together | Assimilating and Integration
treatment system is very Water Authority Integration to facilitate integration combining different
effective Water Authority Usability perspectives
Stakeholders and others outside the | Results are relevant Usability
project are using the created for stakeholders
knowledge
Emphasis is placed ilding . . . R
. Researcher F\pe{tlse _mpw mx‘l\ b KCT( o building Building and fostering | Existing
Meaningful engagement Existing trust and relationships among L C S Te
. WP leader S ; ) trust relationships
Energy with targeted stakeholders . - relationships stakeholders
. Consortium
and/or audiences
partner .
Inclusiveness
The proposal was broad
enoush to provide WP leader Proposal was broad enough to Proposal enables
£h 1o provice WP leader WP leader Institutional provide sufficient flexibility to changes in accordance o
Energy sufficient flexibility to . - . . Institutional
. Other Consortium partner Expertise adapt to changes in the progress of | with unexpected
adapt to changes in the -
Researcher the project progress
progress
WP leader
WP leader Existing
tting to kn h P 1 P1 lationshi . . o . .
€3 g fo know cac w eader w ead.er relationstups Getting to know each other in in- Building and fostering = Existing
Energy other in in-person Consortium Consortium partner erson meetings builds trust trust relationships
meetings built trust partner Consortium partner Collaboration P & P
Researcher Integration

Other
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LOGISTICAL CHALLENGES

Besides institutional challenges, participants of the Energy Project discussed challenges related to logistics.
Specifically, the challenge of stakeholders not placing sufficient priority on the project were discussed by two
groups. A work package leader and a consortium partner discussed how they experienced other stakeholders
prioritizing other projects and not being able to meet the deadlines of the Energy Project. The work package
leader describes that some stakeholders are also not interested in integrating their results but mainly work
towards a direction they deem important for their own goals. This inhibits the project’s ability to generalise
results across and outside the project. They describe how there are issues with trust due to stakeholders failing to
meet deadlines. Also, they describe a lack of clarification in the proposal of the projects for how priorities should
be placed on the project, how the collaboration is organized and how results should be integrated. Besides that, it
could be argued that culture could also play a role in this challenge as the differences in expectations and goals
in the Agriculture project stem from having different backgrounds.

The other group, consisting of another work package leader and the ‘other’ participant, decided to discuss
another challenge as they finished early. Similarly to the other group, the work package leader describes their
experience with the ‘projectification’ of many climate adaptation research work where some relevant results are
not used as they do not fit the scope of the specific project it was generated in. They explain that this way, good
research work gets left behind and is wasted between projects. They explain that they observe this not only in
SME projects but in academia as well.

The work package leader from the first group suggests that increasing the way in which criticisms are shared
among stakeholders involved in the project could serve as an improvement to address this challenge. The work
package leader highlights they feel as though no one is sharing constructive criticism or advice as stakeholders
place a focus on achieving their own goals and lack an urgency for integration and skill development within the
project. The consortium partner agrees with this improvement and suggests that more meetings across work
packages could also aid in strengthening the integration and sharing of critique and advice. They envision these
improvements would result in more on-time achievements of deadlines and more successful integration through
frequent and structured cross-work package meetings. The work package leader from the second group explains
that the solution to this problem is most likely longer term funding or funding that remains available after the
project is completed. They describe that this improvement would place stakeholder’s focus more on
disseminating results and would leave more time to build and explore the successes of the projects they
participate in.

Overall, the improvements from the participants focus on both the internal and external ways in which the
challenge can be addressed. By improving internal feedback and acquiring more external, long-term funding, the
stakeholders participating in the projects would be motivated to improve their involvement but also be more
incentivised by the resources that would be available. In the existing case data, the necessity to improve internal
feedback or increase long-term funding is not explicitly identified. However, improving the reflection on the
process has been identified in the existing case data of the Energy Project. This improvement is categorised
under reflexivity and describes how more reflexivity could be incorporated in the meetings of the Energy
Project. The other projects also address this improvement and acknowledge a need for more reflection on their
processes.

CULTURAL CHALLENGES

Challenges related to culture were discussed by participants from both the Agriculture and Energy Projects. The
researcher and PhD candidate from the Agriculture Project discussed the challenge of academic and non-
academic stakeholders having different goals. They both experience that the hypothetical optimum referenced in
academic literature often does not match with the best possible scenario implemented in practice. The researcher
gives an example of wells being placed optimally in a circle but in practice, this configuration takes up too much
space on the farmer’s land. They also describe how they experience the difference between the definition of a
successful project. The PhD describes that they are still working on the first research project while the water
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authority managing the projects has already moved on to another project as the findings in the first project were
positive. This also somewhat relates to the missing challenge that was suggested by the researcher as there is a
lack of time to follow up with the water authority on current states of the projects.

The Agriculture Project participants discussed their experience of non-academic stakeholders moving to new
projects once the results seem promising and attributed this to cultural differences between academic and non-
academic stakeholders. Where non-academic stakeholders need to move quickly, academic stakeholders tend to
dwell on projects to ensure their results are sound. Besides that, the researcher focussed on the experience of the
theoretical knowledge versus real-world boundary conditions that do not always match. They related this to
expertise as they argued this experience was mostly driven by differences in professional experience.

For the Energy Project, a researcher, work package leader and consortium partner discussed a challenge related
to culture. This challenge was not included in the pre-defined list and focussed on reaching the right audience to
disseminate results to. They discussed that in general, finding the right audience or research participants can be
challenging. However, they specifically experience this issue with disseminating the results from the Energy
project to the right audience. They mostly attribute this challenge to a lack of resources and a lack of trust from
the audiences that need to be reached. They describe how a lack of trust from audiences in researchers can be a
result from previous experiences or a lack of relationship building that is done on the researcher’s end. Though
the challenge was not explicitly identified in the previous study, the challenges of lack of resources does occur in
the Energy and Floods projects. Specifically, limited time is mentioned as a limiting resource.

The participants discussing challenges related to stakeholder’s culture described that they could be overcome by
improving the alignment among stakeholders. The Energy Project consortium partner explained that the
challenge could be overcome by training partners that are involved in the project so that “everyone is on the
same page as to what is needed/expected” (Consortium partner, Question 3). They describe how an awareness of
other’s experiences and skills can contribute to being able to reach the right audiences. The Agriculture Project
participants mostly described alignment in the way of working in the project. They envision that a more
transparent and centralized decision-making can serve as a solution to the cultural challenge they face in the
project. They explain that a centralized decision-making can aid in prioritizing and aligning goals of
stakeholders. However, as the goals are different, concessions need to be made on which goals are prioritized
and deliberation between academic and non-academic supervisors is needed to ensure usable results for both
parties. They note that only taking one perspective into account can lead to a solution that is even less optimal
than an alternative generated through consensus.

Though the challenge of stakeholder’s goals not being aligned has been identified as a challenge in the existing
case data, improvements to overcome the challenge have not been identified. Besides that, none of the
improvements related to other components describe a need to improve the alignment between stakeholders.

Besides aligning perspectives and goals, the Energy Project researcher describes the improvement in terms of
building a larger network and sending more people to events and conferences to reach the right audience. They
explain that the existing relationships should be improved to be able to make the necessary connections. The
work package leader adds that the flexibility of the approach and responsiveness of the engagement strategies
could aid in this improvement as well. Though the challenge of insufficient connections and diverse methods has
been identified in the existing case data, improvements regarding these challenges have not been identified.

OTHER CHALLENGES

The two students that participated in the Floods Project focus group were the only groups that discussed a
challenge related to inclusiveness. They focussed on the lower variety of disciplines than aimed for that is
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participating in the project’. They describe their experience with the challenge as having less links with other
disciplines and lacking insights from the different perspectives that other disciplines can bring to their own
research. The two students related the challenge to key components by describing their desired situation. One
student relates the challenge to expertise and collaboration as they describe they would like to engage with other
disciplines to learn from their ways of working. The other student related the challenge to culture, collaboration,
integration and communication as they would like to integrate and collaborate different perspectives. They think
the different personal backgrounds of other disciplines would provide these perspectives. Lastly, they describe
the communication of results and integrating generated data as something they would like to experience in the
Floods project.

The students realised that the changes that would be required for these desired situations to become reality, the
way of working and planning would have to change. Specifically, bringing together more disciplines with a
larger variety in backgrounds would require changes in the way collaboration is organised. They did not feel in
the position to provide ideas on how these improvements should be achieved is something. Though, if the
attraction of a larger variety of disciplines would be successful, they envision the interaction could be facilitated
by an online discussion board where questions and results can be posted.

The improvement of stakeholder differentiation has been identified in the existing case data of the Floods
Project. Specifically, creating more legitimacy for the project is expected to improve the ability to attract a more
diverse group of stakeholders. Besides that, attracting more international stakeholders to increase the diversity of
the group has been identified as an improvement.

7.8.2. SUCCESSES

The successes that were selected by the participants were the successes that received the most votes and are
presented in TABLE X. As can be seen in the table, the successes discussed during the focus groups focussed
mostly on existing relationships with at least one success related to this component for each project. Besides that,
most successes that were discussed related to requirements. The requirements that were included are integration,
inclusiveness and usability. Lastly, one success related to institutions.

The key components that were selected by the participants mostly overlapped with the components identified
during the analysis of the existing case data. An exception to this overlap is the success related to the
involvement of stakeholders from practice in the Floods Project. Participants related this success to existing
relationships which matched with the analysis. However, participants chose to also relate the success to culture
rather than to integration. This is mostly because they described which components they thought were brought to
the Floods Project by the stakeholders rather than the possibility for integration with which the success was
initially identified.

Also, most participants related more key components to the challenge in their discussion compared to the
components selected in the analysis. Yet, the number of components that were linked to successes were
significantly less than the number of components linked to each challenge. This could be related to the increased
difficulty participants indicated they experienced when answering the questions for successes compared to the
challenges.

EXISTING RELATIONSHIPS SUCCESSES

In all projects, one success that was discussed by participants was related to the existing relationships in the
project. The success that was discussed in the Floods Project’s focus group was focussed on how the participants
are involved with and learn from stakeholders from practice and vice versa. All four participants participated in

% 1t should be noted that the students initially participated in the challenge about university structure but found
they could not contribute sufficient experience to this challenge. Therefore, the discussion on this challenge is
somewhat limited due to a shorter time for discussion.
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this discussion. The coach described how the collaboration with outside stakeholders was very effective. The
students agreed with this and explained they experienced that stakeholders from practice have more experience
with and can provide insights into the relevant data and state-of-the-art research. One student mentioned that
they learned from the practical application of the data. The researcher related this success to the culture of the
stakeholders involved as they were able to learn from the different perspectives. The coach also related the
success to culture but added that the existing connections in their network also contribute to the success. This
effect of the existing network was also identified in the previous study. The students related the success to
learning from the expertise of stakeholders from practice. Besides that, one student also related usability and
reflexivity to this success as they learn how the data is usable and reflected on in practice.

The researcher and PhD candidate from the Agriculture Project discussed the success related to the existing
relationships of the water authority and how these facilitate connection between and involvement of stakeholders
that already trust each other. The PhD explained that they experienced easy access to specific research locations
due to the connection the water authority provided to them. They experienced that stakeholders easily exchange
ideas and communicated a lot about the project’s progress. They add that the connections are also not limited to
agricultural topics but span the entire network of the water authority. The researcher added they experienced the
trust that already exists through the speed with which ideas are implemented. They experienced a learning by
doing approach and explain that a polit plant has been built very quickly so that data could started to be
collected. The researcher relates this to the way in which the collaboration occurs and explains that what is
necessary gets facilitated. However, they note that outside this facilitation there remains little time for other
collaboration efforts between the work packages. Besides that, the participants agree that the success is most
likely related to the culture of the water authority and how they approach collaborations. They note that the
existing trust and relationships impose a willingness to collaborate.

In the Energy Project focus group, one work package leader, consortium partner and researcher discussed the
meaningful engagement with stakeholders!'?. The consortium partner described that when partners are aligned to
the same approach, miscommunication is far less common than when the alignment is not successful. The work
package leader adds to this that the development of trust typically leads to more fruitful engagement. The
researcher continues that meaningful engagement often requires a mutual understanding and acknowledgement
of mistakes and benefits among stakeholders. The participants relate this success to expertise, building and
fostering trust and an open mindset and willingness to learn. The latter two can be related to existing
relationships and inclusiveness and are identified as successes in both the Energy Project itself (inclusiveness)
and the Agriculture Project (existing relationships).

Lastly, another work package leader and a consortium partner from the Energy Project discussed the success of
building trust and getting to know one another during in-person meetings. The work package leader describes
their experience comparing the current way of working to the start of the project which was during COVID-19
times. They explain that they feel the project has become significantly more efficient, especially due to the in-
person meetings that have occurred since the start of the project. They explain that during these meetings goals
could be aligned and adaptations could be made to accommodate the conditions and needs of the project in a
dynamic way. The consortium partner relates the success to the integration and collaboration of the project. They
explain that being present, in-person helps create openness for new perspectives and allows for more relationship
building compared to an online environment. The work package leader adds that in-person collaboration also
brought forth new ideas and insights more naturally. The participants acknowledged that it is complex to
attribute a success to one specific element of the collaboration but admitted that the importance of building and
fostering trust was a crucial aspect of in-person meetings.

10 The participants in this discussion interpreted the success as something that was desired in the project and not
necessarily something they think is going well in the project. The description of the success follows the same
structure as previous ones, though the remarks are more nuanced and less project specific.
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The improvements that are suggested to grow the success are mainly related to the initial conditions and ways of
working. Most participants suggested increasing the empbhasis that is placed on strengthening the intensity of the
collaborations that are already taking place. For example, the researcher from the Agriculture Project suggests
that to grow the success, more time should be invested in exchanging with others beyond only the necessary
interactions. They add that this could be facilitated by more official meeting moments as those will receive
priority. A similar point is brought up by a consortium partner from the Energy project. They suggest to continue
the in-person meetings and describes how this could also contribute to more on-time delivery of milestones. This
directly relates to the challenge of lacking priority on the project which they discussed as a challenge. The work
package leader in this group concludes with the remark that the in-person meetings also contribute to improved
communication between partners. This relationship with communication was also identified by the other Energy
Project group. The parts they mentioned contributing to growing this success were the organisational structure,
internal communication and gaining hands-on experience with the matter. They explain that when these
improvements are present in the project, a team spirit and trust and a relationship within the project and with
outside stakeholders can be created.

Besides that, the Floods Project students suggested that the connections between the project and stakeholders
could be even stronger by reaching out more to stakeholders from practice and asking them questions. They
explain that creating connections with stakeholders outside the project could grow the success of collaborating
and learning from stakeholders outside the project. The coach adds to this that the results could be
communicated even further outside the project and to more people. One student added that doing this would also
improve their results as stakeholders would be able to provide more useful information about the area of interest
and practice.

The improvements that are suggested by the participants have not been explicitly identified in the existing case
data. However, improvements in increasing the activities focussed on trust building at the start of the project
have been identified. Nevertheless, making improvements at the start of the project are only relevant for new
projects that are starting up. For example, ensuring that all stakeholders have met and know each other is
something that would build trust but is no longer feasible in the current phase of the project. If stakeholders have
not yet met in the project, building trust between them would be more difficult at this stage as many goals and
perceptions have already been materialized for these stakeholders.

OTHER SUCCESSES

Besides successes related to existing relationships, two more successes were discussed. These successes relate to
institutions in the Energy Project and the integration and usability of the Agriculture Project. A work package
leader and the ‘other’ participant discussed the institutional success which focussed on the proposal of the
project and how it provided sufficient flexibility to anticipate unexpected results. The work package leader
specifically mentions that the funding body for the Energy Project provides considerable flexibility to deal with
these types of changes compared to other funding bodies. They describe their experience in other projects and
acknowledge the principle that it is important to find a balance between a clear plan and having flexibility to
adapt to unanticipated and emerging results. This success can be seen as contradicting to the rules and
regulations limiting the flexibility of the project. This institutional challenge was also discussed by this group of
participants. The work package leader acknowledges this contradiction in their notion that a balance between a
fixed plan and flexibility needs to be found when setting up a project. This means that too much flexibility would
lead to a challenge in the lack of direction, aligned goals and coordination which have all been identified in the
other projects. They related the institutional and expertise key components to this success. They explained that
the regulations allow for the flexibility but also the structure that is necessary in projects. Additionally, the
expertise of stakeholders for writing good, sufficiently structured as well as flexible proposals is something that
is required to create the balance between fixed and flexible project plans.

A way to grow the success suggested by the work package leader and ‘other’ participant is to redesign the
deliverable formats to be more impactful. The work package leader explains that the deadlines for deliverables

and the way deliverables are described is often strict and specific leaving little room for flexibility. No
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improvements related to deliverables have been identified in the existing case data. However, as this data was
collected in early stages of the project, improvements in deliverables could be unrecognised as not many
deliverables have been generated yet.

Besides an institutional success, the two water authority employees and the coordinator of the Agriculture
Project discussed how the pre-treatment and filter system has been implemented and proven very effective in
filtering pathogens out of the water. The coordinator explains that they feel the successful implementation of the
filtering system is a direct result from the streamlined collaboration that occurred between the farmers, water
authorities, companies and academic stakeholders. They explain that each stakeholder has an expertise that is
relevant to the implementation of the technology (e.g. university creates the theoretical knowledge, farmers
provide the necessary resources and the water authority provides the connections for successful implementation).
It can be argued that this success is closely linked to the successes of stakeholders working closely together to
facilitate integration (integration) and stakeholders and others outside the project using the created knowledge
(usability).

The improvements that are suggested to grow the success are that there should be more room to continue the
pilots that are implemented long term. The water authority explains that currently the pilots that are implemented
work well but projects often reinvent the wheel as there are new projects initiated in quick succession and close
together yielding similar results. Ensuring that the projects run in phase ensures a more efficient development of
the technology. This improvement would require longer term funding but the coordinator explains that this
approach most likely benefits society more on the long term.

7.8.3. INSIGHTS FOR PARTICIPANTS

To conclude the focus group, the participants were asked to reflect on the focus group and the insights they
gained from doing the exercises. This section describes these insights and how the participants reflected on their
project’s process.

A work package leader from the Energy Project explains that “it's not just about challenges on delivering the
project, but challenges on delivering the project from a transdisciplinary perspective”. They highlight that the
traditional idea of what a project is does not necessarily match with the activities that are related to TD research.
They acknowledge that the focus group exercises helped emphasise the differences between traditional projects
and the more “messy nature” of TD projects. Similarly, the researcher participating in the Agriculture Project
mentioned that they gained a better understanding of the challenges and successes through this exercise and
realized that this is important to have. They highlight the value of reflecting on these aspects, which they may
not have done regularly otherwise. The coach from the Floods Project noted a similar point and added that they
think other initiatives can learn from how these types of collaborations can be structured and reflected on.

The coordinator of the Agriculture Project highlighted the need for discussions to address the extent of water
treatment and the different opinions among water boards and lawmakers. Though this is a case specific remark,
the need for more discussion and communication was also mentioned by a work package leader from the Energy
Project. They explain that the discussion of experiences among stakeholders prompts internal conversations and
clarifies the focus on TD aspects of the project.

A consortium partner from the Energy Project expressed they found it insightful to discuss challenges in the
project in the way the focus group was structured. They also explained they found it difficult to perform the
analysis of a challenge for successes, specifically mentioning the difficulty of identifying how to sustain a certain
success beyond continuing the current practices.

Lastly, a student from the Floods Project acknowledged that the focus group brought attention to the inherent
complexities in the project they had a gut feeling about. They appreciate the opportunity to combine various
elements in their research, recognizing the potential for valuable outcomes when different ideas and disciplines
are brought together. Both students recognized the value of having pre-written notes that encompassed
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previously encountered or researched concepts. They explain that this method stimulated their thinking process
and enabled them to consider past experiences and their implications more thoroughly. The researcher from the
Floods Project mentions the recurrence of similar issues faced by both students and researchers which they
recognized and emphasized the need for increased stakeholder involvement, interdisciplinary collaboration, and
knowledge exchange.
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DISCUSSION

The goal of the study is to identify how TD projects for climate adaptation can better address the challenges and
successes they experience in their projects. The previous section presented the results that were collected during
this study. This section discusses these results and provides a comprehensive analysis and interpretation of these
results. First, the main findings are presented. As the focus group including the focus group discussions served as
the primary data collection, the discussion is structured by the main findings of these discussions. The findings
are followed by the implications that can be made. Then, limitations of the study and further research are
discussed.

7.9. MAIN FINDINGS

During this research, several results were collected and described in the previous sections. This section aims to
present the main findings from these results. To structure this section, the findings are organised by theme and
types of results, e.g. the theoretical framework, the expert interviews, the re-analysis of existing case data and the
focus group discussions.

7.9.1. TRANSDISCIPLINARY DEFINITIONS

In both the literature and the existing case data, the concept of TD research is described as insufficiently defined.

The first knowledge gap of insufficiently defined definitions describing TD projects was identified in the
literature review of this study. To fill this knowledge gap, a theoretical framework was developed defining the
concepts relevant to TD project and relating them in a framework. In the existing case data, the challenge of
diffuse concepts was also identified. However, the challenge did not only describe the diffuse definitions of
concepts describing TD projects in general, but specifically identified the differences of definitions between
stakeholders as a challenge.

In the ‘None’ codes, the challenge of ‘fuzzy’ concepts related to TD projects was referenced. Also, during the
focus group discussions, the differences in what participants identified as a success or achieved goal were
identified as challenges that should be addressed in the projects. The differing priorities of stakeholders involved
in the Energy Project were explicitly referenced as a challenge. Differences in definitions, methods and goals
also seemed to amplify the challenges that were faced in the projects. Therefore, it was important for
stakeholders to improve the agreements on definitions of concepts, goals and successful collaboration.

During the reflective sessions, participants from all case studies mentioned that the pre-defined list of initial
conditions and requirements was experienced as a useful tool in their discussion. They explained that the
definitions were clear and supported their discussion. This is in line with the adaptations that were made as a
result of the suggestions provided by TD experts. They pointed out that the concepts explained in the theoretical
framework were too theoretically oriented for a discussion among participants who do not necessarily have
experience with facilitating TD collaboration. Simplifying the terms that were used but providing additional,
theoretical definitions to participants provided sufficient support for participants to structure their discussions.

7.9.2. PRIORITIZED CHALLENGES AND SUCCESSES

Considering the votes that were placed on the challenges and successes of the projects, two patterns in the
components to which the challenges and successes are related can be observed. First, all three projects prioritized
challenges that were related to culture and inclusiveness. Taking the amount of quotes related to cultural
challenges identified in the previous studies into account, the prioritization of cultural challenges is no surprise.
18% of quotes related to challenges that were analysed were categorized as related to culture making it the
largest component followed by logistical with 14% of the challenge quotes. The categories that the component is
comprised of describe backgrounds and expectations as the challenges that are faced by stakeholders in all three
projects.

64



(; MSc thesis | Janne Groot
TUDelft

Besides that, inclusiveness is marked as a component that is related to challenges in all three projects. This can
be associated with the challenge of not involving all relevant stakeholders in the project. This challenge was
included in the pre-defined lists of the Floods and Energy projects and was in both projects the challenge that
received the most votes. For the Agriculture Project, the challenge that is related to inclusiveness is the difficulty
with using language that all stakeholders understand which received only two votes.

On the other hand, the components that are related to the successes for all three projects are existing relationships
and integration. Especially the existing relationships can be identified as something that was experienced as very
successful in the projects. Besides the codes that are related to this component, the participants in all focus group
discussions mentioned trust and relationships as a factor that was very successful in their project. Though they
acknowledged in the Energy case that there were some challenges with trust as well, most participants related the
existing relationships to success. This could be because relationships are a more explicit experience that can be
recalled by participants or because the building and fostering of trust comes easier to these types of collaboration
projects.

Besides that, a striking component related to success is the collaboration in the Floods Project with the highest
score in all the challenges and successes. This is remarkable but not unexpected as 25% of the Floods Project
quotes related to success were attributed to collaboration. Besides that. more than one success included in the
summary was related to collaboration and each success that did received a high number of votes. This successful
experience of collaboration could be related to the way in which the Floods Project organises their activities.
Opposed to the Agriculture and Energy Projects which have the goal of producing certain knowledge through
collaboration of a fixed consortium of stakeholders, the Floods Project operates in a more informal manner
focussing on facilitating collaboration between academic and non-academic stakeholders. Therefore, the focus
on how activities are organized could be more pronounced in the Floods Project. Specifically, a stronger focus
on what the benefits of participating are could have a stronger emphasis as the set of stakeholders that are
involved need to be motivated to participate. This could be something that could be implemented in the other
projects as well to increase the success of the collaboration.

7.9.3. SIMILAR CHALLENGES AND SUCCESSES ACROSS CASES

Considering the categories and specific codes that were synthesized from the previous project, an observation
that can be made is that many of the challenges and successes that are faced in one case study are also faced in
the other case studies. Though the context of the challenges and successes are different, the a particular pattern
can be observed that is similar across contexts.

For example, in the Floods Project discussed the challenge of the mismatch between the university structure and
the required flexibility for TD collaboration in the project. They emphasized how the university's funding
structure posed challenges for the legitimacy of the Floods Project. This is because the recognition and support
for collaboration across disciplines or faculties is lacking, especially in the research projects that are done at the
university. This can be because the benefits and learning objectives related to TD collaboration lack sufficient
definition. This then contributes to a lack of institutional legitimacy as the university is unable to specifically
define the impacts that are generated and the competencies that are developed by students and researchers.

This is a challenge that is specific to the context of the Floods Project. However, the both the Agriculture and
Energy Project face challenges related to institutions. Specifically the Energy Project also described how the
flexibility of the project is limited by funding structures and regulations determining the structure of the project.
They describe how they are not sufficiently able to engage with the emergent results that are generated by the
project. Because of this, data and insights are left behind as the project needs to move forward to meet its
deadlines. This lack of flexibility is, like for the Floods Project, related to a lack of flexibility in the institutional
environment of the projects.

On the contrary, some projects also experienced a success which was perceived as a challenge in another project.
For example, in the Energy Project, the challenge of reaching the right audience to disseminate project results
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was discussed. This challenge was attributed, in part, to a lack of trust and resources. In the Agriculture Project,
the dissemination of results beyond the delineation of the project was experienced as successful. They identified
easy access to research locations, trust-building, and rapid implementation of ideas as key factors contributing to
this success. This challenge was not specifically discussed by participants. However, in both discussions, the
successful implementation and ability to reach practitioners that are willing to implement the developed
technology were emphasized. They attributed these successful aspects to collaboration, culture, existing
relationships, integration and usability. It is noteworthy that the existing relationships are referenced in all
discussions. This leads to the conclusion that either the presence or lack of existing relationships provokes the
experience of challenging or successful communication of results.

Though only a limited number of challenges and successes was discussed during the focus group discussions, the
similarities between the experiences of stakeholders across cases is uncanny. Also, consulting the specific codes
in the code categories reveals that many projects share specific codes. When considering the quotes that are
related to these specific codes, the same similarities as revealed in the examples discussed here can be observed.
Therefore, it could be argued that, on a certain level of abstraction, challenges and successes are similar across
cases regardless of the organizational structure of the project or the issue that is addressed as both differ vastly
between the case studies.

To address the challenges that are identified in all three cases, a more systematic approach is necessary. This
means that changes at an institutional level, i.e. the university, funding bodies and government organisations, are
required. An issue that is identified in specifically the Floods Project is that the people influencing the university
regulations are not yet sufficiently aware of the restrictions the regulations pose to TD projects. This observation
can also be made at funding bodies and government organisations as they are not yet able to implement
regulations facilitating emergent results or allowing exceptions in government regulations.

7.9.4. DIFFERENCES BETWEEN PARTICIPANTS

An observation that was made during the review of the focus group discussions regards the limited way in which
participants discussed concepts outside of their personal background. This means that participants limited their
comments in the discussion to their own experience and only interacted with comments from other participants if
it directly related to their experience. During these discussions, a divide could be made between the stakeholders
who related to the comments that were being made and the stakeholders who did not. The latter group was often
drowned out by the first group.

Specifically the discussions of the Agriculture Project and the Floods Project showed this. In the Agriculture
Project’s focus group, this observation was made in the discussion between the two Water Authority employees
and the coordinator. One Water Authority employee mostly leads the discussion and expresses their experiences
with the regulations and permits that are needed for the implementation of certain pilots. Often, the other Water
Authority employees agreed with the comments that are made and adds their similar experiences. The
coordinator, who has an academic background, at several instances attempts to relate the comments to their
experiences in the academic world. However, the coordinator’s perspective is not explicitly acknowledged by the
Water Authority employees and is not incorporated in their experience as an additional perspective.

Though the discussion is providing insight into the experiences of the Water Authority employees, the
coordinator’s perspective is not integrated in the discussion. Mostly, the two different stakeholders wait for their
turn to provide an explanation for their experience and do not interact with the comments made by the other
participants. Especially the coordinator was often overruled in the discussion despite attempts to interfere and
share their experiences. This could be because the coordinator realized that their role is to acknowledge and
bring together the different stakeholders and was interested in the perspective of the Water Authority employees
without feeling the need to address their own perspective. Nevertheless, the Water Authority employees did not
show interest in the academic perspective on the challenges they were facing.
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This observation was also made in the Floods Project’s focus group. During this discussion, the coach and
researcher commented on the challenge relating to the inflexible university regulations limiting the project
whereas the students did not feel they could contribute their experience to the discussion. It should be noted that
in the Floods Project’s focus group, participants did not explicitly discuss the challenge but mostly focussed on
writing down their individual perspectives and experiences. Though conversation was encouraged by the
researcher and a question was initiated by a student, a lively discussion about the topics did not occur. This
exaggerates the lack of interaction between the participants and could be the reason for the students not feeling
as though they could contribute.

On the other hand, the experiences of the coach and researcher involved intimate knowledge of how the
university functions. This was knowledge the students did not have and could not relate to their experience.
However, even though the challenge relates to the coordination of the Floods Project, only the coach is actively
involved in this process. The researcher also contributed their experience with inflexible university regulations
and related them to the project. The lack of interaction between the participants with and without specific
experience could suggest a lack of integration of these types of knowledge within the project. This type of
knowledge (related to the university structure) is not included in the objectives of the Floods Project. However,
the awareness of regulations limiting the flexibility of the project can be relevant for understanding the
importance of TD collaboration and the need to change the institutional structure to enable this.

Overall, in both discussions, a divide between the stakeholders with and without a certain experience can be
observed. The interaction between the two groups is limited and knowledge is not necessarily integrated across
these groups. Rather, the knowledge that is shared is related to the perspective of one group and the relatability
for other stakeholders is not necessarily taken into account. This lack of integration can be a result of the roles
stakeholders feel they need to fulfil, e.g. a coordinator who prioritizes the experiences of the other stakeholders
or a student who should focus on their study domain rather than the university structure.

Otherwise, the lack of acknowledgement for other perspectives can be a result of the feeling stakeholders’
problems are not being addressed. By dominating the discussion, they could feel they are doing something to
address their problem but in the process disregard the experiences of others. In both discussions, the dominating
stakeholders (e.g. Water Authority employees and the coach and researcher) explain they experience challenges
and feel as though they are not yet sufficiently addressed.

By educating all involved stakeholders on what the processes of TD projects can bring them, they could gain
more insight into the perspective of other stakeholders who can help them develop solutions to their issues. This
includes providing clear goals and reflecting on whether goals are achieved in accordance with stakeholder’s
expectations. In the Energy Project, sharing criticism among stakeholders was one improvement that was
emphasised. Focussing on the learning and development of stakeholders’ personal goals is aided by providing
constructive feedback and reflection. Educating stakeholders on why and how criticism and reflection are crucial
parts of collaboration could address this issue.

7.9.5. REFLECTION ON CHALLENGES VERSUS SUCCESSES

Besides similarities in discussion, different participants across case studies expressed a greater difficulty
describing their experiences with successes and envisioning improvements compared to challenges. They
explained that envisioning an improvement for challenges came easier that envisioning a greater success. Also,
some discussions did not focus on a success in the project they had experience with but rather explained a
challenge and how they would envision an ideal situation. Though this is also an interesting discussion, the
conclusion that reflecting on successes in the project requires more structure and guidance than criticizing the
challenges. This reflection in the project and emphasis on what is going well should receive more attention.
More explicit discussion of the successes of a project would also contribute to a better understanding of the
benefits of TD research compared to only focussing on things that are not going well.
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7.9.6. PARTICIPANTS SUGGESTED NEW IMPROVEMENTS

As described in the results of the focus group discussions, most of the improvements that were suggested by
participants were not identified in the existing case data. Only one improvement that was suggested in the Floods
Project was also identified in the existing case data. Nevertheless, the improvements that were suggested by
participants could be related to other challenges or improvements suggested in other projects. This means that
during the interviews, the project coordinators and work package leaders acknowledged the challenges and
successes that were present in the projects and suggested improvements. However, the improvements that were
suggested by the participants during the focus groups either did not consider difficulties with implementing
certain improvements (e.g. the suggested improvements could be identified in the challenges) or suggested
entirely new perspectives for improving the project (e.g. the suggested improvements were not identified in the
existing case data).

The mismatch between improvements identified in the existing case data and suggested in the focus groups
could be caused by the differences in timing of the projects. During the interviews with project coordinators and
work package leaders, the projects were in their early stages. During the focus group, more time has progressed
and more goals have been achieved. Therefore, participants could be able to point out other types of
improvements compared to the earlier stages. On the other hand, participants only discussed a limited number of
challenges and successes and therefore only suggested improvements for these challenges and successes,
whereas the existing case data includes improvements related to a range of challenges and successes. Therefore,
it is likely that the improvements identified in the existing case data are more scattered across challenges and
successes and do not match with the more focussed improvements suggested during the focus groups.

7.10. LIMITATIONS

Despite the valuable insights gained from this study, there are several limitations that should be acknowledged.

7.10.1. GENERALIZABILITY

The study focused on a limited number of case studies, which may limit the generalizability of the findings. The
specific contexts and characteristics of these case studies may not fully capture the diversity and complexity of
all TD projects in climate adaptation. Specifically, the perceived challenges and successes of the case studies
included in this research do not reflect the broad spectrum of challenges and successes that may arise in TD
projects focussed on climate adaptation. Additionally, the sample size of the focus group participants is limited.
Of the 81 invites that were sent, only 15 participants provided input to the focus group discussion (< 20%) which
is arguably a too small sample size to confidently draw generalizable conclusions. Nevertheless, the conclusions
that can be drawn are based on rich data that at minimum provides insight into the perceptions of challenges and
successes in the three case studies.

Additionally, the study primarily focused on the organizational and implementation aspects of TD projects.
Though a comparison between previous studies and the current study were made, it did not extensively explore
the long-term impacts and sustainability of these projects. This is especially important regarding the long
running times by which TD projects are characterized

For these reasons, the findings synthesized from the results collected from these case studies may not be
representative of and applicable to other TD projects. In future research, the generalizability of the results will
inevitably remain a challenge for case study research designs. However, collecting results from a larger group of
focus group participants and a larger set of case studies could increase the generalizability of the results to other
projects.

Lastly, the focus group design that is presented in Section 7.4.3 formed the structure with which data was
collected across case studies. Effectively, the same focus group setting was presented to the participants of all
three case studies to ensure the comparability and generalizability of the results within the three case studies.
Though minor differences inevitably existed between the three focus groups (e.g. the Floods Project did not have
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breakout rooms for discussion, the researcher’s wording in the explanation of the assignment varied based on
questions from participants and the dynamics between participants varied across discussion groups) the overall
structure of the focus group was the same across cases. This enables the data that was collected to be comparable
across the case studies and the findings to be generalizable within the thesis. The same notion holds for the
existing case data that was used as input for the focus group as explained in Section 7.3.

Future studies could use this focus group design to collect data from other case studies to identify and evaluate
the perceived challenges and successes present in the project. By using the focus group design and collecting
data in a similar way, the results from future studies could be compared. If similar findings are synthesized from
the results, these findings can be generalized across the cases that are analysed. Future research could also delve
into the long-term effects and evaluate the scalability and transferability of successful TD approaches through
the structures that are developed in this study.

7.10.2. LIMITATIONS OF THE FOCUS GROUP DISCUSSIONS

In general, the focus group discussions facilitated interaction between different stakeholders. They discussed
their experiences and related them to the structure provided by the focus group design. Though an effort was
made to ensure all three focus group discussions were as similar as possible, some differences occurred. First,
during the Floods Project’s focus group discussion, the students that participated in the focus group realized they
did not have sufficient experience with the challenge that was selected for discussion after the exercise started.
Because of this, the session did not have breakout rooms and the Students discussing another challenge
completed the assignment in the same meeting as the coach and researcher. Also, all participants contributed the
discussion of the success in the floods project in the same meeting. This contributed to a lack of interaction
between focus group participants in the Floods Project. The responses that are recorded for this case study
mostly rely on the written answers to the questions that were posted on the MIRO board.

Besides that, participants in the Energy Project had difficulty finding the right MIRO board sections, the
different components on the board and were not necessarily sure on how to use them. As the focus group
participants were divided into three breakout rooms, the researcher was unable to provide timely and adequate
assistance to prevent participants from wasting time. Nevertheless, the focus group participants asked questions
and were able to eventually manage to contribute to the MIRO board. Besides that, the discussion that was had
by the participants was fruitful and insightful.

7.10.3. BIASES IN THE DATA

The data collection primarily relied on focus group discussions, and expert interviews. While these methods
provided rich qualitative data, they are subject to inherent biases and limitations. As the TD experts were
selected from and related to the case studies, bias in their perspectives could have influenced the results.
Nevertheless, they were able to provide useful insights into the context in which the stakeholders would apply
the concepts proposed in the theoretical framework. Besides that, the participants' perspectives and experiences
may not fully represent the entire spectrum of stakeholders involved in TD projects. Especially as the number of
participants that participated in the focus groups was lower than expected, this limited representativeness of the
sample group could be amplified. Therefore, caution should be exercised when generalizing the findings to other
contexts. Additionally, this study mainly relied on self-reported data from participants, which may be subject to
social desirability bias or inaccuracies in recall.

Despite these limitations, this study provides valuable insights and sets the stage for further research to address
the complexities and challenges of TD research in climate adaptation.
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8. CONCLUSION

In conclusion, this study aimed to address the knowledge gaps in the three TD projects for climate adaptation by
investigating how these projects can better address their perceived challenges and successes. By examining three
distinct TD projects and engaging with stakeholders through the re-analysis of case data, expert interviews, and
focus group discussions, several key findings emerged, shedding light on knowledge gaps and potential avenues
for improvement in TD research. The study identified three main knowledge gaps: a lack of specific definitions
for TD research, limited understanding of the benefits and risks of TD research, and a need for assessment
criteria to reflect on the subjective aspects of the TD project’s process.

The main findings of this research shed light on various aspects of TD projects for climate adaptation. Notably,
the challenge of insufficiently defined concepts within TD projects was identified both in the literature and
among stakeholders. To address this, a theoretical framework was developed, providing clarity on the key
components relevant to TD projects. Moreover, the importance of harmonizing stakeholder perspectives on key
definitions and objectives emerged as a critical factor for successful collaboration.

The prioritized challenges and successes across the case studies revealed commonalities, such as the significance
of cultural considerations, inclusiveness, and existing relationships. These patterns suggest that certain
challenges and successes may transcend the context and nature of the projects, reinforcing the need for strategies
to address challenges on a systemic level. Furthermore, the divide between stakeholders with different
backgrounds highlighted the importance of integrating diverse perspectives and knowledge within TD projects,
fostering a more holistic understanding of the perceived challenges and successes.

Returning to the research questions that guided this study, the findings provide insightful responses.

The developed theoretical framework identified and clarified essential components of TD projects, providing a
structure that aids stakeholders in addressing challenges and amplifying successes. This provides answer to
which key components are relevant to TD projects. By emphasizing the role of definitions, goals, and successful
collaboration, the framework promotes a shared understanding among stakeholders and fosters effective TD
collaboration.

The analysis of the main challenges and successes demonstrated that cultural considerations, inclusiveness, and
existing relationships are pivotal components influencing the outcomes of TD projects. The similarities across
the cases underscored the need for systematic approaches to address these challenges and leverage these
successes in TD collaborations.

The reflection on improvements provided by stakeholders highlighted a strong focus on addressing challenges
through collaboration, clearer communication, and trust-building. The difficulty in envisioning greater successes
indicated a potential area for growth in TD project discussions. Challenges related to institutional structures,
funding constraints, and collaboration were observed in multiple projects, emphasizing the need for greater
flexibility and support for TD approaches. Similarly, successful outcomes were often associated with existing
relationships, trust-building, and collaboration.

The study also highlighted the importance of structured reflection and the sharing of critique and advice in TD
projects. Participants recognized the value of regular evaluation, but often overlooked the benefits of continuous
reflection in project structures. By providing a framework for discussion and explicitly addressing successes,
stakeholders were able to gain a deeper understanding of the benefits of TD research and envision improvements
for their projects. Furthermore, promoting structured reflection and prioritizing learning objectives can foster a
culture of continuous improvement and skill development among stakeholders. By promoting structured
reflection on successes, stakeholders could enhance the understanding of positive outcomes and benefits.

While this study offers valuable insights, its generalizability is limited by the scope of the examined case studies
and the relatively small sample size of focus group participants. Future research endeavours should seek to
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broaden the sample size and encompass a wider range of case studies to enhance the applicability of findings.
Additionally, exploring the long-term impacts and sustainability of TD collaborations could provide deeper
insights into the effectiveness and lasting benefits of these projects.

In conclusion, this research contributes to the understanding of how TD climate adaptation projects can
effectively address challenges and harness successes. By developing a theoretical framework, uncovering shared
challenges and successes, and emphasizing the importance of integrating diverse perspectives, this study offers a
roadmap for stakeholders to navigate the complexities of TD collaborations. The insights gained here pave the
way for more informed, impactful, and sustainable TD projects in the realm of climate adaptation.
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This appendix contains the questions and summaries of the interviews with TD experts. Also, the framework

they were shown is included in this appendix.

THE FRAMEWORK

10.1.

Phase 0
Case study, context
and agreements
definition

Phase A
Problem framing and
team building

Project timeline

Phase B
Co-creation of
solution oriented
transferable
knowledge

Phase C
Re- integration and
application of co-
created knowledge

Y
%

Knowledge
promotion

Activity mechanisms

Competence

Social learning i

Satisfaction

Success criteria

Effectiveness

Efficiency

Requirements

Inclusion Collaboration Integration Usability

Reflexivity

Learning

Communication

Initial conditions

Institutional

Cultural

Logistical

Expertise

Existing relationships

Dissecting area

Perceptions

Appendix B - Figure 1. The Theoretical framework adapted to an exercise (first iteration).
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10.2. INTERVIEW INFORMATION

Goals of the interview:
e  Verify the framework
e Ensure it is understandable for workshop participants
e ‘Teaching’ participants about TD

Interview questions:

e Do you think the framework will be sufficiently clear and understandable for participants?
o Does the placement of the concepts make sense?
o Taking into consideration that participants will enjoy a presentation of the concepts and the

framework, is the amount of information too overwhelming to comprehend?

e  Are the definitions of the concepts correct?
o Is anything missing?
o Do you have any suggestions for other literature that I could consult?

10.2.1. THE SETUP OF THE WORKSHOP

00:00 - 00:10 arrival of participants + delay buffer (0-10 min)

00:10 - 00:20 welcome + introduce meeting objectives (5-10 min)

00:20 - 00:40 discuss challenges and successes (c&s) from previous study (10 min)

00:40 - 00:50 add missing c&s + share experiences with c&s (15 min)

00:50 - 01:05 explanation of theoretical framework + exercise (15-20 min)

01:05 - 01:35 in groups do the framework exercise (30 min)

01:35 - 01:50 discussion of results + reflection on the relevance of the framework (10-15 min)

01:50 - 02:00 plenary closing (5-10 min)

10.2.2. HOW THE FRAMEWORK CAN BE USED (WORKSHOP EXERCISE)

By following the steps, participants should be able to gain more insight into the challenges and successes they
face in their TD projects. By dissecting a challenge or success in requirements and initial conditions, more
informed decisions can be made in overcoming challenges and amplifying successes.

The exercise will be conducted using a MIRO board. On this board, the definitions of each concept will be
visible when zooming in on the concept (e.g. small text). This way, participants will be able to revisit the
definitions during the exercise. Besides that, the following steps will be provided on the MIRO board. All initial
conditions and requirements will be boxes that can be dragged and dropped. Writing will be recorded on post-its
by participants.

1. Describe the challenges or success that will be dissected
Identify where in the project’s timeline this challenge occurs
3. Drag the requirements that are relevant to the dissecting area
I Write down how these requirements relate to the challenge or success being dissected
4. Drag the initial conditions that are relevant to the dissecting area
I Write down how these requirements relate to the challenge or success being dissected
5. Discuss how the initial conditions and requirements can be used to overcome the challenge or amplify
the success
I Write down the strategy that can you discussed
6. Discuss how the perceptions of the challenge or success differ among participants
I Write down the differences in perceptions
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11. APPENDIX C — RESULTS FROM RE-ANALYSIS EXISTING CASE DATA

MSc thesis | Janne Groot

This appendix provides an overview of the different definitions that were used by the previous study and places them next to the concepts that are used in this study.

11.1.

DEFINITIONS USED ACROSS STUDIES

This section provides an overview of the definitions that are used across the three case studies and this MSc thesis. The definitions from this MSc thesis are elaborated on and referenced in Section

7.2.

Appendix C - Table 1. Cross-comparison of definitions used in case studies and MSc thesis.

Concept Flood Agriculture Energy MSc thesis

TD definition research that integrates across academic characterised by collaborative partnerships “a partnership that crosses boundaries among “a reflexive, integrative, method-driven
disciplines and with non-academic that bridge the gap between various fields of fields of research and modes of inquiry and scientific principle aiming at the solution or
stakeholders to address societal challenges research and modes of inquiry, as well as between academic and non-academic actors” transition of societal problems by
(DeLorme et al., 2016) academic and non-academic actors (DeLorme | (DeLorme et al., 2016). differentiating and integrating knowledge

et al., 2016). from various scientific and societal bodies of
knowledge” (Lang et al., 2012, pp. 2-3) in
which “the problem definition starts from the
sustainability deficit expressed by local
actors” (Hakkarainen et al., 2022, p. 2).

Institutional entails the management structure of the actors | Management structure of the actors involved aspects management structure, funding Management structures, funding regulations
involved. This includes important aspects such mechanism and level of support for and academic institutions that influence the
as the funding mechanisms used throughout collaborative research way in which activities can be performed
the collaboration, the formal rules that make
the collaboration possible (or not) and, the
level of support for transdisciplinary
collaboration.

Cultural based on the accepted standards or the way of | Accepted standards or way of working of the refers to the accepted standards of the actors Differences in cultural norms of organisations
working within the collaboration. These actors involved to prioritise resources and involved to prioritize resources and time. that affect expectations, communication and
standards are decisive for how resources and time in collaborative and innovative activities work-ethics
time are prioritized within the collaboration.

Logistical the logistics of a collaboration can be defined | Distance between the actors involved, time describes the distance between the actors Any limiting resources that are involved in the

as what the limiting resources in the
collaboration are. Examples are the distance
between the actors involved, time and
planning.

constraints and any other limiting resources

involved, time constraints and any other
limitation of resources

research process
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Expertise

Existing
relationships

Inclusiveness

Collaboration

Usability

Integration

Reflexivity

Learning

the skills and experiences of the actors
involved are key in this initial condition. This
factor is also important for the support of the
successful design and implementation of the
collaborative research.

the part of the collaboration in which previous
experiences with working with the actors
involved, trust and any other prejudices
towards each other come into play

the entire knowledge production process is
open to many stakeholder groups from both
research and practice.

contributions from research and practice are
produced as a result of the methodology used
for participation in the collaboration, and the
quality of said participation

gained knowledge is reflected on, and
assessed in terms of effectiveness,
accessibility and relevance.

different knowledge types (practice and
scientific) are combined in a certain integrated
manner

a moment to reflect and assess the choices
made individually as well as collaboratively,
and to discuss the total experience of the
collaboration.

way and extent in which desired competencies
for integrated problem-solving, interpersonal
relations, strategy, value, futures and systems
thinking are considered throughout the process
and results (Suskevics et al, 2018).

Skill and experience of the actors involved to
support the successful design and
implementation of the collaborative research

Previous experiences working with the actors
involved, trust and any other prejudices
towards each other

Representation and power on the collaboration
of relevant disciplines, (non) academic,
societal actors and any other under-
represented groups

Way of managing and working together in the
collaboration to achieve the intended results

What makes the available and co-created
knowledge more applicable for the researchers
and non-academic actors involved

The way and extent to which multiple actors
bring together their knowledge in the process
and outputs

Moments and ways in which the individual
and group assessment and reflection on the
experience and satisfaction is considered in
the process and its results

Way and extent in which desired
competencies for integrated problem-solving,
interpersonal relations, strategic, value, futures
and systems thinking are considered
throughout the process and results

includes the skill and experience of the actors
involved to support the successful design and
implementation of the collaborative research

describes the previous experiences working
with the actors involved, trust and any other
prejudices towards each other

refers to the representation and power on the
collaboration of relevant disciplines such as
(non)-academic, societal and other
underrepresented groups.

is described as the way of managing and
working together the collaboration to achieve
the intended results, this refers to the degree
and quality of participation in the group
process

describes what makes the available and co-
created knowledge accessible, sharable,
understandable, timely, and more applicable
for the researchers and non-academic actors
involved

refers to the way and extent to which multiple
actors bring together their knowledge in the
process and outputs.

the “Moments and ways in which the
individual and group assessment and
reflection on the experience and satisfaction is
considered in the process and its results”

refers to the learning objectives of different
key competencies.

the key competencies consist of: the way and
extent to which desired competencies for
integrated problem-solving, interpersonal
relations, strategic, values, futures and systems
thinking are considered throughout the process

MSc thesis | Janne Groot

The (disciplinary) experiences stakeholders
have with facilitating and/or participating in
collaboration and knowledge creation efforts

The relationships, prejudices and (dis)trust
that already exist before the start of the project

The representation of stakeholders from both
societal and scientific practice in and their
power over the knowledge production process

The activities, way of working and roles that
lead to in-depth contributions to the
knowledge creation from both societal and
scientific practice

The assessment and reflection upon whether
the activities create knowledge that is socially
robust (e.g. accessible and understandable)
and has a transformative capacity (e.g.
applicable and relevant)

The assimilation, combination and
synthesisation of both societal and scientific
perspectives, values, knowledge and expertise

The continuous scrutinization of and reflection
on activities and their preceding or subsequent
choices from both societal and scientific
perspectives

The extent to which participants are (willing
to) learn(ing) and develop certain
competencies within and from other
participants in the project
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and results

Communication Dissemination of results beyond the
delineation of the project

Political concerns the extent of taking legitimacy,

processes taken national or regional political processes during

into account the project process into account.
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Appendix D - Table 1. Frequency table of general and specific categories of the perceived challenges and successes.
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Challenges A E |F |T Row Labels T
Collaboration (Req) 200 7| 8| 35| Collaboration (Req) 6| 18] 26| 50
Difficulty engaginging stakeholders in long-term commitment 21 3 5 | Activities contributing to better collaboration 5 7 8| 20
Stakeholders' commitment is volatile 3 3 | Activelty facilitating collaboration between stakeholders 4 4
Stakeholders lose interest and are less commited once the activities have progressed
for some time 2 2 | Assinging tasks and responsibilities to stakeholders with relevant expertise 2 2
Elements inhibiting collaboration 6| 5| 1| 12]Close collaboration between coordinators 1 1 1 3
Difficulty assigning tasks 1 1 | Fulfilling agreements that are made about collaboration 1 1
Lack of communication 3 3 | Implementing new ideas and improvements bottom-up 2 2
Lack of guidance from coordinator 21 2] 1 5 | Regular meetings within workpackages 1 1
Online meetings bring forth a less relaxed collaboration 1 1 | Transparent communication 1 4 5
Project goals are unclear or misaligned 1 1 | Visiting other stakeholders on-site 1 1 2
Stakeholders dictate the way of working to their experience 1 1 | Commitment to the collaboration 1 6 1 8
Informal project structure 4 4 | Commitment to invest time and effort is high among stakeholders 4 4
End of the program is lacking structure 1 1 | In-person meetings contribute to higher stakeholder commitment 2 2
Providing interesting and tangiable meeting content encourages stakeholders to join
Meetings and overall planning is structured informally 3 3 | meetings 1 1 2
Lack of collaboration across work packages 14 14 | Organisation and settings contributing to better collaboration 50 17| 22
PhD candidates are starting up and work mostly individually 4 4 | A voluntary program attracts motivated stakeholders 1 6 7
Stakeholders have a difficulty asking questions across work packages 1 1 | In-person meetings produce results that are not possible in an online setting 1 1
There are insufficient meetings with all the work packages 3 3 | Learning-by-doing is applied and activities are adapted to the lessons learned 1 1 2
Work packages work mostly individually 6 6 | Online communication facilitating accessible interactions 4 4
Progress and questions are shared during meetings 1 1
Small teams enable more conversation between stakeholders 1 1
Stakeholders are challenged to be engaged during meetings 1 1
The network and expertise of coaches fit with the needs of the stakeholders 2 2
The project team is balanced in terms of academics and stakeholders 1 1
The project's organization is flexible and informal 2 2
Communication (Req) 4 4 | Communication (Req) 2 3 5
Difficulty with communication of results beyond the delineation of the project 4 4 | Successful dissemination of results beyond the delineation of the project 2 3 5
Difficulty with presenting results in a way that is understandable for all Implementing the technology facilitates the information reaching the stakeholders
stakeholders 1 1 | that are interested in the technology 1 1
Publishing the results of the Floods Project in a tangiable format reaches parties
Difficulty with using language that is understandable for all stakeholders 3 3 | that are interested in the created knowledge 3 3
Results are actively communicated to interested parties outside the project 1 1
Cultural (Ini cond) 20| 12| 19| 51 | Cultural (Ini cond) 4 8 8| 20
Different backgrounds affect engagement of stakeholders 2] 1 3 | Different backgrounds and methods benefit the process 1 5 3 9
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Different backgrounds result in varying engagement 21 1 3 | Academics were pleasantly surprised by the speed of practical implementation 1

Different backgrounds and methods inhibit the collaboration 8| 8| 8| 24| Different backgrounds bring new perspectives 6
Different ways of working exist and are understood and respected by the different

Differences in backgrounds are ingrained and impede collaboration 1| 3] 4 8 | stakeholders involved 2

Different stakeholders do not understand each other 71 5] 1 13 | Specific expectations benefit the process 9

Stakeholders deem certain knowledge types superior to others 3 3 | Open mindsets facilitate integration 4
Stakeholders know what to expect from different mentalities at different

Different expectations inhibit the process 1] 1 2 | organizations 1

Expectations of a discipline do not match with what the discipline does 1 1 | Stakeholders understand the importance of involving different disciplines 4

Political contexts influence the expectations stakeholders have of the project 1 1 | Specific ways of working benefit the process 2

Different goals inhibit the process 11 3| 14| Stakeholders were used to working in similar ways 2

Academic stakeholders have different goals than stakeholders from practice 11 11

The Floods Project goals are not matching with the university's expectations 3 3

Different ways of working inhibit the process 1| 7 8

Different ways of working are not compatible in collaboration 1] 2 3

The Floods Project's way of working does not match University culture 5 5

Effectiveness (Succ criteria) 2| 1] 1 4 | Effectiveness (Succ criteria) 13

Effectivenes is almost sufficient 1 1 | Focus on effectiveness rather than efficiency 1
The purposefulness described by effectiveness is a better measurement that

Stakeholders are not yet content with the effectiveness of the project 1 1 | efficiency 1

Goals are not being achieved 2 1 3 | Goals are being achieved 12

Collaboration project wide is not yet effective 1 1 | Stakeholders are content with the effectiveness of the project 4
Stakeholders are content with the effectiveness of the project but realise it is early

Meetings and deliverables are not being fulfilled as planned 1] 1 2 | in the process 5
Stakeholders are content with the effectiveness of the project even though not all
deadlines have been met 2
The practical application in the project increased effectiveness 1

Efficiency (Succ criteria) 4| 2 6 | Efficiency (Succ criteria) 12

No efficient use of resources 4| 2 6 | Efficient use of resources 7

Resources are wasted on doing double work 2 2 | Resources are not being wasted 1

The project lost momentum 1 1 | Stakeholders are content with the efficiency of the project 1
Stakeholders are content with the efficiency of the project but realize a lack of

Time is being wasted 3 3 | transdisciplinary activities 1
Stakeholders are content with the efficiency of the project, though improvements
can be made 1
Stakeholders are working hard and efficient on the project's deliverables 1
The balance between meetings and making progress is efficient 1
Time is managed efficiently 1
Elements contributing to efficiency 5
Focussing on the added value 1
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Having limited resources 1 1 2
Online meetings 1 1
Transparent communication 1 1
Existing relationships (Ini cond) 9 10| 22 | Existing relationships (Ini cond) 10| 13| 30
Difficulty creating connections 6 7 | Building and fostering trust 3 5 8
Current network is not providing sufficient connection 4 4 | Emphasis is placed on building trust and relationships among stakeholders 3 3
Focus on educating stakeholders on how to build and foster trust in their
Joining the project is difficult is a stakeholder is not connected already 1 | collaborations 1 1
Not all stakeholders are able to provide new connections 1 1 | Getting to know each other in in-person meetings builds trust 3 1 4
The Floods Project is too unkown to effectively recruit stakeholders 1 1 | Existing connections facilitate collaboration 6| 10
Existing relationships create preference between stakeholders 4 4 | Connections between stakeholders provide input for future projects 1 1
Stakeholders prefer to collaborate with who they already know 1 1 | Personal networks provide access to coaches and other specialists 4 4
The connections of the Water Authority are confusing to other stakeholders
involved 3 3 | Stakeholders have a strong interaction outside the project 1 1
The Water Authority facilitates connections and involvement of stakeholders that
Lack of building and fostering trust 4 3 7 | already trust each other 4
Building trust and relationships takes time and effort 1 2 3 | Existing trust 1 1
Difficulty building a personal connection and relationship across work packages 2 2 | Previously existing trust facilitated a better collaboration 1 1
Lack of existing connections makes building trust difficult 1 1 | Existing trust facilitates better collaboration 4 2 9
Relationships between stakeholders are not actively maintained 1 1 | Stakeholders already trust each other which increases the ease of collaboration 4 7
Lack of existing trust 1 1 4 | There is trust between stakeholders 2 2
Many stakeholders did not yet know each other 1 3 | Preventing distrust 2 2
Stakeholders do not agree with or trust each other 1 1 | There is a focus on maintaining credibility by meeting deadlines 2 2
Expertise (Ini cond) 1 8| 12| Expertise (Ini cond) 3 7] 15
Lack of experience with facilitating and participating in collaboration 7 9 | Experience with facilitating and participating in collaboration is present 1 1
Coach competencies are lacking definition 2 2 | Expertise in facilitating collaboration is present 1 1
Coaches do not have sufficient expertise in facilitating collaboration 2 2 | Expertise in facilitating and participating in collaboration is present 1 4 5
Stakeholders are not trained how to collaborate across disciplines 3 5 | Expertise in facilitating collaboration is present 1 3 4
Missing expertise 1 1 3 | Lacking expertise is brought in from outside the project 1 1
Not all relevant expertise is covered by the project's stakeholders 1 1 | Expertise in facilitating and participating in collaboration is required 1 2 4
Some stakeholders possess insufficient skills to contribute effectively to the project 1 2 | Expertise in facilitating collaboration is necessary 1
Expertise in facilitating collaboration requires accomodating different cultures and
backgrounds 1 2 3
Expertise is dynamic 1
Expertise required in TD projects depends on the activities and is dynamic
throughout the process 1
Expertise is sufficiently present 1 4
All necessary expertise is present in the project 3
Work package leaders bring expertise in their field 1 1
Inclusiveness (Req) 8 12 | 28 | Inclusiveness (Req) 15 5| 23
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Lack of stakeholder differentiation 3| 7| 7] 17| Allstakeholders are promoted to be entitled to the process 4 2 9
Not all relevant stakeholders are included in the project 3] 3] 1 7 | Focus on equal entitlement to the entire project process and decisions 1 1
Underrepresented groups are not sufficiently represented in the stakeholders that
are involved 3 3 | Focus on the needs of stakeholders and adapting activities to these needs 3 1 5
Variety in stakeholders is less than aimed for 1| 6 7 | The aim is to involve many stakeholders in the decision-making of the project 1 3
Not all stakeholders are entitled to the process 5| 1] 5| 11]|Focus on including different stakeholders 5 3 8
Farmers are not involved in the project's decision-making 2 2 | Focus on including as many different types of stakeholders as possible 4 3 7
Not all stakeholders are equally included in the project's decision-making 2 3 5 | Focus on including different types of stakeholders early in the process 1 1
Some stakeholders overpower others 1 1 2 | Having an open mindset 6 6
Stakeholders that are less committed are less entitled to the project's decision-
making 1] 1 2 | Stakeholders are accepting and respectful to new stakeholders joining 1 1
Stakeholders are aware of others' perspectives 1 1
Stakeholders are willing to listen to each other 4 4
Institutional (Ini cond) 13| 11| 14| 38| Institutional (Ini cond) 9 5| 23
Funding body requirements inhibiting the process 3 3 | Funding structures benefit the project 1 5| 13
Funding body requires goals that do not seem feasible to stakeholders 1 1 | Funding body and university regulations facilitate collaboration 2
Funding body requires work packages to be connected which is not necessarily
relevant 2 2 | Funding body requirements provide structure to the project's organization 3
Lack of external rules and regulations 4 4 | Funding body requires projects to incorporate transdisciplinarity 1 2
Regulations at national levels are insufficient 2 2 | Funding enables the organization of the Floods Project 5 5
Regulations differ across countries 1 1 | Funding structures provide stability to the project 1
There are no specific rules for what good TD implementation is 1 1 | Proposal enables changes in accordance with unexpected progress 6 6
Proposal was broad enough to provide sufficient flexibility to adapt to changes in
Lack of internal rules and regulations 9 2 11 | the progress of the project 6 6
Consortium wide rules and regulations are lacking 1 1 | Rules and regulations are agreed upon 2 3
Insufficient agreements on data sharing within the project 3 3 | The internal project structure is limited but sufficiently defined 1 1
Specific, program wide rules and responsibilities are not sufficiently formalized 5 2 7 | The internal project structure is sufficiently defined 1 1
Rules and regulations limiting the process 1| 7] 12| 20| Workpackage rules and regulations are agreed upon 1
Complying with regulations takes a lot of effort 2 2 | Rules and regulations benefit the process 1
Rules and regulations do not legitimise the project 1 1 | The project is allowed flexibility by university rules and regulations 1
Rules and regulations in practice limit the flexibility of the project 1 1
Strict regulations limit the flexibility of the project 5 5
The Floods Project is limited by the university rules and regulations 1 1
The project is limited by university rules and regulations 8 8
The project is organized informally 2 2
Integration (Req) 4| 9| 2| 15| Integration (Req) 4 5| 15
Difficulty integrating perspectives 2| 6 8 | Different perspectives are assimilated and combined 3 5 8
Stakeholders exchange rather than integrate their results 1 1 | Exchange of results is facilitated and happens informally 2 2
Stakeholders have difficulty integrating expertise across disciplines 3 3 | Perspectives are shared and integrated by exchanging why and how things are done 3 1 4
Workpackages are related but work mostly individually 1| 3 4 | Stakeholders are involved in and engaged with stakeholders from practice 1 1
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Difficulty integrating results 2| 3] 2 7 | Stakeholders integrate their terminology to create a common language 1

Results are too case-specific to combine across cases 2 2 | Elements contributing to integration 6 1 7

Stakeholders exchange rather than integrate their results 2| 1| 2 5 | A shared vision facilitates integration between stakeholders 2 2
Data sharing infrastructures facilitate integration 1 1
Integration is achieved through synergy between all stakeholders 2 1 3
Stakeholders closely work together to facilitate integration 1 1

Learning (Req) 4 1 5 | Learning (Req) 8 11

Lack of focus on learning 4 1 5 | Different backgrounds and methods benefit learning 3 4

Expertise is not assessed based on what the stakeholder could learn from the

collaboration 1 1 | Stakeholders learn from the different regulations across countries 1 1

Learning and teaching are not formalized in the project activities 3 3 | Stakeholders learn new things from the perspectives of other stakeholders 2 3

Learning is not set as a goal in the project 1 1 | Learning is promoted in the project 2 2
Emphasis is placed on facilitating learning 1 1
Stakeholders learn new things from the knowledge that is created 1 1
Stakeholders learn from each other 3 5
Learning between stakeholders is actively facilitated 2
Stakeholders learn to better and more efficiently interact with each other 3 3

Logistical (Ini cond) 11| 11| 15| 37| Logistical (Ini cond) 3 5 10

Difficulty planning 5 5 | Distance between stakeholders is not an issue 3 3
Distance between stakeholders is expected and does not pose a problem for

Planning of stakeholders is difficult to align 5 5 | stakeholders 3 3

Distance between stakeholders inthibits the process 70 5] 1 13 | Planning is on schedule 4 4

Stakeholders are too far apart 6 1 7 | Proper management of the planning keeps the project on schedule 3 3

Travel times are not equally distributed 1 1 | The timeline is properly designed and feasible 1 1

Working across continents and time-zones is difficult 5 5 | Resources are available 1 3

Lack of resources 2| 6] 2 10 | Stakeholders made time and resources available 1 1

Compromise has to be made due to limited resources 1] 1] 1 3 | The location of the Floods Project is good 2

Internet connections were insufficient for online meetings 1 1

Not all positions have been filled 1 1

Not all stakeholders place sufficient priority on the project 3 3

Research site was not sufficiently accessible for stakeholders 1 1

The Floods Project does not have sufficient legitimacy to receive more resources 1 1

Lack of time 2 7 9

Coordinators have too little time for organization 2 2

Stakeholders have too little time to prioritize project activities 2 5 7

Reflexivity (Req) 2 1 3 | Reflexivity (Req) 4 9 21

Imbalance in providing and receiving feedback 1 1 | Decisions and activities are continuously scrutinized 1 1 2

Difficulty finding a balance in providing and receiving advice 1 1 | Progress and expectations are continuously scrutinized and adapted 1 1 2

Lack of explicit reflection by stakeholders 2 2 | Feedback is collected 3 1 10

Stakeholders focus on reflecting on results rather than the process 2 2 | Stakeholders are continuously provided with opportunities to give feedback 2 1 9
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Stakeholders were asked regularly to provide feedback on texts written for the
proposal

Reflexivity is essential in TD projects

Reflexivity is one of the cornerstones of TD

Stakeholders implement the reflections on the process

Reflections are used to improve the organization of the Floods Project

Stakeholders are open to reflection and improving their process

Stakeholders reflect on the process

Feedback between workpackages is encouraged and provided

Reflection on the process is encouraged among stakeholders

Writing weekly updates encourages reflexivity

Satisfaction (Succ criteria)

Satisfaction (Succ criteria)

Stakeholders are satisfied with how the project is going

| | | Q0 | = [y | =

Stakeholders are mostly satisfied with how the process is going

Stakeholders are satisfied with the achieved goals
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Stakeholders are satisfied with the achieved goals but realise a lack of
transdisciplinary activities

—_

Stakeholders are satisfied with the achieved goals but realise more needs to be done

Usability (Req)

B |

14

Usability (Req)

A|—

Lack of practical relevance of results

Activities are relevant for as many stakeholders as possible

Academic goals are not aligning with practical needs

Focussing on ensuring that the discussed case studies are relevant for as many
stakeholders as possible

Difficulty reflecting on whether the produced knowledge is relevant in practice

Different backgrounds benefit the usability

Uncertainty whether created results will be practically relevant

Focus on ensuring that the results are relevant for as many different stakeholders as
possible

Breaking down academic knowledge into practically applicable knowledge takes
time and effort

Results are relevant for stakeholders

Not all results can be generalized

Ensuring a generalizability of the results increases the usability in different contexts

Uncertainty whether the developed technology will be available for users in time

Stakeholders and others outside the project are interested in the created knowledge

Unclear when the impact of the project results in a proven success

— = O | =

Stakeholders and others outside the project are using the created knowledge

The Water Authority translates the scientific knowledge to practical knowledge

Stakeholders reflect on the usability

| — = [ —

A== (=

Stakeholders reflect on whether the knowledge that is created is relevant to
stakeholders from practice

[\S}

Grand Total

107

75

92

274

Grand Total

108

101

270
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