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Abstract: We face enormous challenges, e.g., to transition to sustainable energy, to promote
conviviality, to combat economic inequalities. These are wicked problems, which need to be
addressed via transdisciplinary approaches. The problem is that we tend to underestimate the
difficulties of transdisciplinary innovation. As if putting different people in a project will do the trick.
We interviewed people who work in transdisciplinary projects to learn about how they need to work
not their project’s content, but also on their project's context and team. We explore that added
value of using systems thinking to better organize and manage transdisciplinary innovation projects.

Problem
We face enormous societal challenges: the need to transition to sustainable energy, production and
consumption, the need to promote conviviality and civility in politically and culturally polarized
societies, the need to combat economic inequalities and injustices. These are all wicked problems,
which need to be addressed via transdisciplinary approaches (Brown et al., 2010). The problem is,
however, that transdisciplinary innovation, whilst direly needed to address these challenges, we tend
to underestimate the difficulties of organizing and managing transdisciplinary innovation. As if
putting different people in a project does the trick and needs no extra efforts. Maybe we lack an
appropriate understanding of effective ways to organize transdisciplinary innovation projects.
Current understanding
There is some knowledge available on transdisciplinary research (Brandt et al., 2013; Bernstein, 2015;
Wickson et al., 2006; Hirsch Hadorn et al., 2008; Bergmann et al., 2012; Nicolescu & Ertas, 2013).
Rather less knowledge, however, is available on transdisciplinary innovation, which deals with
creating and implementing new systems, products or services. McPhee et al. (2018) define
transdisciplinary innovation as follows: ‘A transdisciplinary approach to innovation differs from
multidisciplinary and interdisciplinary approaches in that it is not just about working towards a
shared goal or having disciplines interact with and enrich each other. Instead, transdisciplinary
innovation is about placing these interactions in an integrated system with a social purpose, resulting
in a continuously evolving and adapting practice’. To this definition, we can add the need for an
iterative approach (Dorst, 2018; Steen, 2013a), which is typically needed to address wicked
problems: to iteratively better understand the problem (problem-setting), and to iteratively develop
better solutions (solution-finding). We thus have three key elements of transdisciplinary innovation:
a) It starts with engagement with societal problems and aims to contribute to helping solve these
b) It involves people with diverse disciplines, and goes beyond multi- and inter-disciplinary work
c) And it involves organizing iterative process, notably of problem-setting and solution-finding
Research question
Our goal is to clarify how transdisciplinary innovation projects can be managed successfully. The
management of transdisciplinary innovation project is a relatively new topic and justifies an
exploratory research approach and a descriptive research question.
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We propose that people in transdisciplinary projects will need to work not only on the level of
content, understanding the problem and creating solutions—but also on the level of the project’s
(macro) context and relevant stakeholders, e.g., creating and maintaining relationships, and on the
level of (micro) processes and dynamics, e.g., facilitating fruitful interactions between the people
involved. Our research question is then: How do project managers perceive, experience and deal with
the need to work not only on the level of content, but also on the level of context and process?
Research design
We conducted a series of interviews with people of four transdisciplinary projects (online, due to
Covid-19 measures; March 2021); each involved two interviewers and two or three interviewees,
lasted one hour, and notes were made. Here are some basics of the four projects involved:








Unlock Amsterdam: This project aimed to address some of the problems that the cultural sector
is facing during the Covid-19 pandemic. More specifically, the project’s goal was to support three
types of actors in the cultural sector to prepare to ‘unlock’ their activities and venues. The
consortium consisted of the Ministry of Economic Affairs (funding), City of Amsterdam, Safety
Region Amsterdam-Amstelland, TNO and three culture organizations.
Workplace Wellbeing: This project involves a partnership between Deloitte, TNO and Zilveren
Kruis (health care insurance). They collaborate to address a societal problem, namely that 1.2
million people (NL) suffer from chronical stress and burn-out related symptoms. The goal of their
collaboration is to understand this complex problem, and to develop and implement innovative
and data-driven (evidence based) methods to promote workers’ wellbeing.
Partnership Overweight: This project is conducted by Overweight Nederland (PON), an umbrella
organization of 16 (para)medical professional organizations, patient organizations, academic and
public health organizations and health care insurance companies. It uses a systems approach to
understand overweight, and a network approach to connect the health care and social domains
on the local level, in order to support medical professionals to prevent overweight.
Multi-problem Families: This project addresses the problems of families or households which
struggle with a combination of socio-economic, psychosocial and financial problems (often over a
long stretch of time, sometimes over generations), which may coincide with criminal behaviour.
This project aims to develop an integral theory for policy makers; a theory that combines living
conditions, education, health, safety, employment and participation, and finance.

During these interviews, we applied a systems perspective on the projects that our interviewees
talked about. This perspective lead to an additional research question: How can we apply a systems
perspective on these three levels (project context/problem-setting; project outcomes/solution-finding;
project team/dynamics), and what could be the added value of that for innovation management?
Findings
We started our exploration by looking at Systems Theory (Meadows, 2008; Agazarian, 2006;
Agazarian et al., 2020; also Senge 1990; Argyris 1999), which, according to Hirsch Hadorn et al. (2008:
23), is a key underlying theory to transdisciplinary work. Systems thinking helps us to appreciate that
any system is both embedded in larger systems and consists of smaller systems. Below, we will focus
on the organization of transdisciplinary projects (unit of analysis), which we understand as embedded
in larger systems, such as society at large or the organization that hosts the project, and as consisting
of smaller systems, such as the interactions between the project’s team members.
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If we combine this systems perspective with the characteristics of transdisciplinary innovation, we
can articulate the following working hypothesis: People who work in transdisciplinary innovation
projects will need to work not only on the level of content, but also on the level of society and
organization, e.g., to involve societal actors and stakeholders, to negotiate their diverse interests,
and to manage their expectations, and also on the level of project team and their interactions, e.g., to
nurture curiosity and creativity (Steen, 2013b)—see Figure 1.

Figure 1. People in a transdisciplinary innovation project need to work not only on content,
but also on the project’s context and process/team (inspired by Mark Bouman, a collaborator)

This work—on the wider project context and on smaller project team—comes on top of the work on
the level of content: to better understand the problem at hand and to develop potential solutions; a
task that is already rather daunting, given, e.g., the challenges mentioned in the introduction.
We found that the people from the transdisciplinary innovation projects whom we interviewed did
pay attention not only to their task on the level of content (develop a solution), but also to the wider
context (larger system, in which their project is embedded) and to dynamics within their project
team (smaller systems, embedded in their project). This may sound somewhat unsurprisingly
because that is what we expected and also what you might expect of innovation project managers.
It is, however, noteworthy that they used systems thinking explicitly to understand the problems
their projects engage with. They used dynamic modelling to analyse the problem they aim to help
solve, and possible solutions or interventions and their effects. See Figure 2, which shows a model for
understanding and promoting wellbeing in the workplace (left), and for understanding multi-problem
families and potential interventions to ameliorate their circumstances (right).

Figure 2. Dynamic modelling of both the problem the project aims to solve
and solutions that the project can help to develop to address these problems.
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Furthermore, we would like to suggest that successful management will require specific methods or
tools on each of these three levels.
Moreover, we explored whether systems thinking can be applied to what needs to be done in
transdisciplinary innovation. More specifically, we used Meadows’ (2008: 11) definition of a system,
that they consist of ‘elements, interconnections, and a function or purpose’, to understand what
needs to be done on the three levels introduced above: context, content, and team—see Figure 3.

Figure 3. Systems thinking can be applied on different levels; on the level of society,
on the level of the project’s outputs, and on the level of the project’s team







Context: Society can be viewed through a systems perspective, which is necessary for wicked
problems. The function of society is understood as creating a context in which people can live
together and flourish. Society is understood to consist of elements; notably elements that are
relevant for the current project, e.g., certain policies, legislation, institutes. These elements can
be understood in terms of interactions that either support or stifle the project, and in terms of
engagement, collaboration, finance, which the project will need to utilize or put in place.
Content: The project’s function is to bring about some positive impact in society; e.g., to create
and orchestrate an innovation eco-system to design and develop solutions, or to design and
develop solutions through systems engineering. The project consists of elements like: consortium
partners (eco-system) or phases of a project (process)—which are needed to design, try-out,
scale-up and deploy solutions. The project’s basic interactions can be understood as happening
between partners (eco-system) or between the project’s subsequent phases (process).
Team: We can look at what happens within the project team through a systems view. The team’s
function of collaborate within restrictions of project management, notably in terms of time x
budget x quality. The team’s critical elements are people; for transdisciplinary innovation, these
people have different disciplinary backgrounds, different basic assumptions and ways of looking
at the world, and different methods and ways of working. The team’s interactions refer to their
(more or less successful) efforts to communicate and collaborate—in all sorts of meetings.

Overall, we propose that a systems view can help to see how these levels hang together and what
needs to be done to make them connect better. For example, to organize project team meetings
(team) in ways that help to involve stakeholders (context), which are crucial for developing, tryingout and scaling-up solutions (content), so they can have a positive impact (context). This is like a
fractal pattern, where similar shapes occur at different levels of zooming-in and out—see Figure 4.

4

Figure 4: Similar shapes occur at different levels of zooming-in and out
(https://theconversation.com/explainer-what-are-fractals-10865)

Using this systems view, we were able to understand several of the issues that the people in the
transdisciplinary innovation projects talked about in terms of these different levels:








On the level of context, the projects needs to be managed in ways that steer it towards helping
to solve some societal problem. There can be tension between zooming-in and zooming-out:
Focus-in on particular clients/cases enables project team members to deliver practical results.
However, this leaves less room for engaging with the bigger (complex) picture or larger (complex)
questions. (Case: Unlock Amsterdam)
On the level of content, connections need to be made between that problem and solutions the
project can deliver. There can be tensions between different levels that need attention: develop
knowledge and tools on national level; involve actors on local level of municipalities; experiments
pilots that aim to have practical impact, e.g., prevent people from becoming overweight. (Case:
Partnership Overweight)
On the level of team, there are all sorts of motivations and impulses of the people involved that
will need to be directed. There can be tensions between conceptual and explorative motivations
and impulses on the one hand, and practical and results-oriented motivations and impulses on
the other hand. This is also known as the tension between exploration and exploitation. (Case:
Workplace Wellbeing)
Moreover, these different levels will need to brought together in a practical sense. Systems
Thinking can help to view the problem holistically, bring together partners, organize an iterative
process … but where to start solving the problem? This can be understood as a tension between
zooming-out (to see all levels) and zooming-in (the need to be practical and specific). (Case:
Multi-problem Families)

Contribution
We proposed that transdisciplinary innovation projects require work not only on the level of content,
but also on the level of context and team. This was confirmed by our interviews; the project
managers we spoke did pay attention to all three levels. Moreover, they often used a systems
approach (dynamic modelling) to understand the problem (context) and to create solutions (content,
output). On the level of team, however, they did not explicitly use systems thinking.
We plan to further explore and study a systems perspective on the facilitating teamwork, fruitful
communication and interactions between people involved in transdisciplinary innovation.
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We applied a systems perspective to better understand what needs to be done in transdisciplinary
innovation projects. This is possibly innovative and a reversal of more common approach of using
multiple disciplines to address complex problems, which are often understood via systems thinking.
Practical implications
Please note that our current work has been rather conceptual: we focused on developing and tryingout a systems view on transdisciplinary innovation projects. We do realize that this view will need to
be made more practical. In our interviews, we learned about tensions, for example. We expect that
we can help to better deal with these tensions by using a systems view, notably on the level of team
and process. We plan to further investigate this and to draw from the work of Agazarian et al. (2020).
Feedback
We welcome suggestions to further our research. We are particularly interested in further exploring
and developing a systems view on the level of team and process, both conceptually and practically.
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