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From Knowledge to Action
A transdisciplinary approach to bridge research and practice  

Transdisciplinarity in practice
Transition to Transdisciplinary Science 2024
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The Gluon researcher – integration specialist
Framework for transforming knowledge into action
What does a transdisciplinary way of working look like?
The added value of knowledge integration

Key items
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Established academic knowledge 
production creates

deep but ‘siloed’ expertise. As a side-
effect, this produces solution and/or 
problem-bias for complex societal 

challenges
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Key principles of the experiment

• Leadership (integration specialist), effective division
of tasks in groups

• Diversification of academic products
• Collective validation (in the collaborative procedure), 

transformative learning
• 'Conscious integration’, tailor-made approach 
• Accelerated collaborative learning

Departs from design- and engineering thinking at TU Delft,
complemented with expertise from the ITD-field (mostly social sciences)

The Gluon Approach
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Managing the integration deficit
Maasterras, Dordrecht
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Maasterras as a future-proof shelter area

How to address the 
complexity of the Maasterras 
to help inform its future 
development as self-sufficient 
shelter area?



Action-oriented knowledge integration
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1. New insights for 
Maasterras masterplan

Transdisciplinary 
Knowledge Integration 

Framework

Action-oriented
insights for spatial 

development 

Resilient Delta Initiative 

2. Program Requirements 
(Programma van Eisen)

Outcomes Outputs/Contributions

3. Methodology for action-
oriented knowledge 

integration
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Knowledge Integration
Process and impact
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Ambitions:

- Foster a productive dialogue between a wide 
range of disciplinary expertise

- Translate expertise into action-oriented 
knowledge

- Stimulate an iterative production of knowledge 
between city, experts and designers

- Generate innovative and integrated requirements 
for the development of the Maasterras

- Bridge new interdisciplinary perspectives to 
concrete spatial design and actions 

Knowledge Integration Methodology 
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Alex Stefanov (Intelligent Electric Power Grids - TUD), Audrey Esteban (Urban Development 
Management & Social Cohesion - TUD), Arjan van Timmeren (Environmental Technology and 
Design - TUD), Bas Kolen ( Safety & Security Science - HKV), Chuma Mbambo (Environmental 
behaviour and Design - TUD), Doris van Halem (Drinking Water Quality and Purification - 
TUD), Fransje Hooijmeijer (Delta Urbanism - TUD), Giuliano Mingardo (Urban Transport - EUR), 
Irene Luque Martin (Urban Design - TUD), Jelle Burger (Urban Innovation - TUD), Joep Storms 
(Sedimentary Geology - TUD), Johnathan Subendran (Urban Design - TUD), Jules van Lier 
(Wastewater Treatment/Environmental Engineering - TUD), Maaike Snelder (Transport & 
Planning - TUD), Mar Palmero Parada (Water Management & Sanitary Engineering - TUD), 
Merten Nefs (Spatial Analysis and Planning - EUR), Nikki Brand (Resilient Delta Methodology - 
TUD), Pavol Bauer (DC Systems, Energy Conversion and Storage - TUD), Peter Pelensky 
(Intelligent Electric Power Grids - TUD),  Qian Ke (Urban Sustainability and Climate Change 
Resilience - IHS), Serge Hoogendoorn (Multi modal traffic management & active 
transportation - TUD), Taneha Kuzniecow Bacchin (Delta Urbanism & Urban Design - TUD), 
Ted Veldkamp (Climate and Water - HGR), Tina Comes (Designing Resilience - TUD), Yirang 
Lim (Governance and Resilient Infrastructure - TUD), Zac Taylor (Urban Climate Finance & 
Governance – TUD

Knowledge Integration Methodology 
Addressing complexity by bringing together a diverse range of disciplinary expertise
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Generation Digestion Iteration Validation

Stimulating new 
perspectives and 
ideas collectively

Capturing diverse 
knowledge forms 

via integrated 
perspectives

Collectively reflect 
and build upon 

integration

Corroborate 
integration with 
expertise, and 

change course if 
needed

Knowledge Integration Methodology 
How to transform expertise into action-oriented knowledge that can inform spatial development?
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Knowledge 
Atelier 1

Design 
Atelier 1

Knowledge 
Atelier 2

Knowledge 
Atelier 3

Combined 
Knowledge & 

Design
Atelier 4

Design 
Atelier 2

Design 
Atelier 3

Resilient Delta

Knowledge
Integration
RDi

Mecanoo

Generation Iteration ValidationDigestion

Knowledge Integration Methodology 
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Knowledge 
Atelier 1

Design 
Atelier 1

Knowledge 
Atelier 2

Knowledge 
Atelier 3

Combined 
Knowledge & 

Design
Atelier 4

Design 
Atelier 2

Design 
Atelier 3

Resilient Delta

Knowledge
Integration
RDi and Mecanoo

Mecanoo

Generation Iteration ValidationDigestion

Knowledge Integration Methodology 



14

• Collection of over fifteen disciplinary 
perspectives

• Interactive dialogue between experts and 
participants through sandpits

• Key outcomes: Innovative ideas on spatial 
development, governance and resilience, 
natural systems and finance

Generation Iteration ValidationDigestion

Knowledge Integration Methodology 
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Knowledge 
Atelier 1

Design 
Atelier 1

Knowledge 
Atelier 2

Knowledge 
Atelier 3

Combined 
Knowledge & 

Design
Atelier 4

Design 
Atelier 2

Design 
Atelier 3

Resilient Delta

Knowledge
Integration
RDi and Mecanoo

Mecanoo

Generation Iteration ValidationDigestion

Knowledge Integration Methodology 
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• Combining various knowledge 
forms into integrated and 
holistic perspectives

• Capture insights for next round 
of workshops 

• Key outcomes: Identification of 
strategic principles for spatial 
development

Generation ValidationDigestion Iteration

Knowledge Integration Methodology 



17

Knowledge 
Atelier 1

Design 
Atelier 1

Knowledge 
Atelier 2

Knowledge 
Atelier 3

Combined 
Knowledge & 

Design
Atelier 4

Design 
Atelier 2

Design 
Atelier 3

Resilient Delta

Knowledge
Integration
RDi and Mecanoo

Mecanoo

Generation Iteration ValidationDigestion

Knowledge Integration Methodology 
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Generation Iteration ValidationDigestion

• Validation of spatial 
concepts and ideas with 
designers

• Spatial exploration of 
integrated perspectives

• Validation of program and 
spatial requirements with 
technical experts 

• Key outcomes: Validated 
concepts and perspectives 
for the program of 
requirements and design

Expert Interviews

Knowledge Integration Methodology 
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Generation Digestion Iteration Validation

Knowledge Integration Methodology 

Accelerated learning
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Impact
Added value and outcomes
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1. New insights for 
Maasterras masterplan

Interdisciplinary 
Knowledge Integration 

Framework

Action-oriented
insights for spatial 

development 

Resilient Delta Initiative 

2. Program Requirements 
(Programma van Eisen)

Outcomes Outputs/Contributions

3. Methodology for action-
oriented knowledge 

integration

Knowledge Integration Methodology 



22

Impact

New insights for the 
Maasterras masterplan 
design 

• What spatial interventions 
are required

• Integrating shelter function 
in overall urban design 

• Combining day-to-day with 
shelter functions

• ‘Building in’ measures that 
adapt to uncertainty



Integrated and Innovative Program Requirements (Programma van Eisen) for a safe, 
self-sufficient, and climate-adaptive Maasterras – bridging research and 
practice/policy, transforming knowledge into concrete actions

6 
Integrated strategies

Impact

19
Program Requirements



Fostering buy-in and incentivizing innovation – workshops and integration 
process helped to make the ‘Maasterras as a shelter’, an attractive development 
ambition  

Impact



Integrated Action Framework – methodology for knowledge integration, to connect 
research and practice, and operationalizing interdisciplinarity in a real cases. 

Impact



Key takeaways

Complex area development demands an integration of different/diverse forms of 
knowledge to adequately address the multi-dimensional challenges and uncertainty 
posed by climate change.

Continuous experimentation of integrating different expertise and sectors in an 
transdisciplinary way could enable accelerated and transformative learning.

The results and insights from using such an approach can help build buy-in and 
incentivize stakeholders to consider developing in unembanked and other overlooked 
areas.

The success of such an approach relies on recognizing the importance of holistic, 
system-based, and integrated thinking. 

Combining a diverse range of knowledge requires several rounds of digestion and 
iteration. Medium to long-term commitment is important. 

It begins with transdisciplinarity but doesn’t end there – feeding back into silos or 
status quo helps enable change that is grounded in reality
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From Knowledge to Action
An transdisciplinary approach to bridge research and practice  

Johnathan Subendran
j.subendran@tudelft.nl

Resilient Delta Initiative / 
Dept. of Urbanism TU Delft

mailto:j.subendran@tudelft.nl
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