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Showcase ‘P-Lab’: urban raw materials in a small-scale circular economy  

Arjan van Timmeren & Monica Conthe | TU Delft



My façade is your façade!?

Juan Azcarate & Tillmann Klein | TU Delft 



Circular building covenant in the making

Ellen van Bueren & Hans Wamelink | TU Delft



The added value of closing resource flows by communities at the neighbourhood scale

Els Leclercq & Mo Smit | TU Delft 



Circular area development: pioneering on a large scale

Ellen van Bueren & Karel Van den Berghe | TU Delft



Zooming in on and out of a circular region 

Alexander Wandl, Lei Qu & Verena Balz | TU Delft



Stories

2-9-2024
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Systemizing input to communicable knowledge



Circular Built Environment – A working definition

"The Circular Built Environment 

(CBE) is a system designed for 

narrowing, slowing and 

closing resource loops at 

different spatial-temporal 

levels by transitioning

cultural, environmental, 

economic & social values

towards a sustainable way of 

living (thus enabling society to 

live within the planetary 

boundaries)“.
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Circularity for Educators – (open for everybody)



Educators for Circularity



Creating a repository of circular examples across scales 

Circular Design Atlas



Lifelong learning

Massive Open Online Courses (MOOC’s) Online courses for professionals

Summer School 2023 Special training programmesSummer School 2022





Making the Circular Built Environment a Reality: A Call for Collaboration

Facilitating an inclusive and open dialogue for envisioning shared circular futures and co-creating values



Making the Circular Built Environment a Reality

Dissolving borders in the transition towards a circular built environment – Antwerp, December 2023



Making the Circular Built Environment a Reality

The often-overlooked role of space in the circular economy transition



Making the Circular Built Environment a Reality

People matter: exploring the social relevance of circularity





Circular Built Environment Hub
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TERRITORIALISING CIRCULARITY with contribution by…

https://repository.tudelft.nl/islandora/object/u

uid%3A745aee5b-75a3-42e7-a044-

01aa1f9cdcf5?collection=research

https://journals.open.tudelft.nl/abe/a

rticle/download/7282/5735

… and the many brilliant students who joined our regional and geo-design courses on circularity.
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How to consider the territory subject and not only as support.

30



How can contemporary urban planning and design consider the 

built environment's metabolism and promote a transition to a more 

circular way of living?
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Which flow?

What are the activities involved?

What are the relationships?

32



1) Identify Activities-Inputs-Outputs-Stocks

Source: Adapted from Geldermans, B., et al. (2017) 



Source: Adapted from Geldermans, B., et al. (2017) 

Flow Relations



Source: Geldermans, B., et al. (2017) 

3) Systemic Diagram of  Activities



Systemic Diagram of  Activities in relation to space

Source: Motti Marin 2016 https://issuu.com/toplimburg/docs/atlas_iabr_final_v3_13-04-2016.co



Energy system

Source: Motti Marin 2016 https://issuu.com/toplimburg/docs/atlas_iabr_final_v3_13-04-2016.co



People

Source: Motti Marin 2016 https://issuu.com/toplimburg/docs/atlas_iabr_final_v3_13-04-2016.co



Ok but how do we start?



Where in the region are the flows?

What is the quality and quantity of the materials?

Who are the actors and activities involved, and where are they 

located?

What are the potentials for synergies?
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The developed method, which links actors and activities on a specific geographical territory. Through 

this method, coined the “Activity-based Spatial Material Flow Analysis” (AS-MFA), 

specific activities relating to material flows and stocks in specific areas, the involved actors and their 

interrelations can be identified

41



Image by Oviya Elango , Icons from Lorenzo, OrinZuu, Delwar Hossain, Adrien Coquet, Patrick Trouve, Maurizio Fusillo, Patrick Morrison, Asham Ishaq, Fasobrun Jamil, Ismael Ruiz, 

Isaac Claramunt, Graphic Enginer, Nick Abrams, HideMaru, Lluisa Iborra, Federico Panzano, Wahyuntitle, Akash, Prashanth Rapolu from Noun project.

Activity based Spatial Material Flow Analysis Method 

1) Locate economic activities => Actors



Image by Oviya Elango , Icons from Lorenzo, OrinZuu, Delwar Hossain, Adrien Coquet, Patrick Trouve, Maurizio Fusillo, Patrick Morrison, Asham Ishaq, Fasobrun Jamil, Ismael Ruiz, 

Isaac Claramunt, Graphic Enginer, Nick Abrams, HideMaru, Lluisa Iborra, Federico Panzano, Wahyuntitle, Akash, Prashanth Rapolu from Noun project.

Activity based Spatial Material Flow Analysis Method 

1) Locate economic activities => Actors

2) Identify flows between Actors



Image by Oviya Elango , Icons from Lorenzo, OrinZuu, Delwar Hossain, Adrien Coquet, Patrick Trouve, Maurizio Fusillo, Patrick Morrison, Asham Ishaq, Fasobrun Jamil, Ismael Ruiz, 

Isaac Claramunt, Graphic Enginer, Nick Abrams, HideMaru, Lluisa Iborra, Federico Panzano, Wahyuntitle, Akash, Prashanth Rapolu from Noun project.

Activity based Spatial Material Flow Analysis Method 

1) Locate economic activities => Actors

2) Identify flows between Actors1) Locate economic activities => Actors

2) Identify flows between Actors

3) Add Material (properties) to the Flows



Image by Oviya Elango , Icons from Lorenzo, OrinZuu, Delwar Hossain, Adrien Coquet, Patrick Trouve, Maurizio Fusillo, Patrick Morrison, Asham Ishaq, Fasobrun Jamil, Ismael Ruiz, 

Isaac Claramunt, Graphic Enginer, Nick Abrams, HideMaru, Lluisa Iborra, Federico Panzano, Wahyuntitle, Akash, Prashanth Rapolu from Noun project.

Activity based Spatial Material Flow Analysis Method 

1) Locate economic activities => Actors

2) Identify flows between Actors

3) Add Material (properties) to the Flows

4) Display detailed accurate informations



Organic waste and residual waste separated from households 

Activity-Based-Spatial Material Flow Analysis

The Amsterdam Metropolitan Area (NL)

Construction and 
Demolition Waste

Hamburg: Altona District (Germany)

REPAiR - REsource Management in Peri-urban Areas
Grant Agreement No.: 688920



Activity-Based-Spatial Material Flow Analysis

The Metropolitan Area of Naples (Italy)

Vegetable Fruit and 
Garden Waste

Warsaw

Łódź

Source Separated
Organic Waste

Łódź Metropolitan Area (Poland)

Naples

REPAiR - REsource Management in Peri-urban Areas
Grant Agreement No.: 688920



Activity-Based-Spatial Material Flow Analysis

Ghent and Destelbergen (Belgium)

Separately collected organic waste from households at Actor level for 
the region Flanders

The Pécs Agglomeration (Hungary)

Organic/Food waste from Restaurants, at Actor level

REPAiR - REsource Management in Peri-urban Areas
Grant Agreement No.: 688920



The scale of the Circularity is a matter of values, policies, infrastructure and spatial organisation!  
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AS-MFA method discloses how to integrate a metabolic  approach based on data-driven information in 

urban territories

However, a territorial lens calls for a close reading of the urban context, going beyond the more 

traditional limits imposed by a data-driven analysis.

The territorial lens requires an interpretation, a selection, or a combination of different spatial features.
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Mapping the construction and demolition waste movement: the Amsterdam Metropolitan Area



Waste flows movement

Source: Furlan 2021 Territorialising Circularity



Waste flows movement

Source: Furlan 2021 Territorialising Circularity



Identify waste stock and flows in the built environments

Source: Furlan 2021 Territorialising Circularity



Identify resource scheds



First Conclusion

Flow movements exceed the city's administrative boundaries.

The visual analysis of flows origin, destination and material stock 

displays alternative synergies at a different spatial level.

The definition of resource sheds helps to identify the 

operational scales in which to develop circular strategies.
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Location Choices of Material Hubs, based on Material 

Density and CO2 Emissions

Spatial parameters for circular hubs: criteria for future facility locations for a circular built environment in the Netherlands
Tanya Tsui, Cecilia Furlan, Alexander Wandl, Arjan van Timmeren; Published in Circular Economy and Sustainability (2023). https://doi.org/10.1007/s43615-023-00285-y
Spatial optimization of circular timber hubs, Tanya Tsui, Fabio Duarte, Titus Venverloo, Tom Benson Preprint available at https://assets.researchsquare.com/files/rs-3013682/v1_covered_8c6bcd55-52ea-
4be3-b28c-4c243fcbb818.pdf?c=1686725490

https://doi.org/10.1007/s43615-023-00285-y


Dealing with Geopolitical Changes

International Flows –Ports - (hinter)Land
SPatial Economic TRAansition



Interactive Online Tool
Relating global trade flows with the port hinterlands



Access denied to CRMs



Sometimes material flows are too complex; they move too far or too little, 

or even underground to be represented on a map. Representing in sections 

might help to identify material movement and synergies
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Image by Oviya Elango. Icons from Lorenzo, Orin Zuu, Delwar Hossain, Adrien Coquet, Patrick Trouve, Maurizio Fusillo, Patrick Morrison, Asham Ishaq, Fasobrun Jamil, Ismael Ruiz, 

Isaac Claramunt, Graphic Enginer, Nick Abrams, HideMaru, Lluisa Iborra, Federico Panzano, Wahyuntitle, Akash, Prashanth Rapolu from Noun project.

Systemic Section from Analysis



Adding the Concrete Chain

Image by Oviya Elango. Icons from Lorenzo, Orin Zuu, Delwar Hossain, Adrien Coquet, Patrick Trouve, Maurizio Fusillo, Patrick Morrison, Asham Ishaq, Fasobrun Jamil, Ismael Ruiz, Isaac Claramunt, 

Graphic Enginer, Nick Abrams, HideMaru, Lluisa Iborra, Federico Panzano, Wahyuntitle, Akash, Prashanth Rapolu, Designs by MB, Nareerat Jaikaew, Gilber bages from Noun project.



Finding Space to Grow Trees

Image by Oviya Elango. Icons from Lorenzo, Orin Zuu, Delwar Hossain, Adrien Coquet, Patrick Trouve, Maurizio Fusillo, Patrick Morrison, Asham Ishaq, Fasobrun Jamil, Ismael Ruiz, Isaac Claramunt, 

Graphic Enginer, Nick Abrams, HideMaru, Lluisa Iborra, Federico Panzano, Wahyuntitle, Akash, Prashanth Rapolu, Designs by MB, Nareerat Jaikaew, Gilber bages from Noun project.



Establishing a CLT Production Chain

Image by Oviya Elango. Icons from Lorenzo, Orin Zuu, Delwar Hossain, Adrien Coquet, Patrick Trouve, Maurizio Fusillo, Patrick Morrison, Asham Ishaq, Fasobrun Jamil, Ismael Ruiz, Isaac Claramunt, 

Graphic Enginer, Nick Abrams, HideMaru, Lluisa Iborra, Federico Panzano, Wahyuntitle, Akash, Prashanth Rapolu, Designs by MB, Nareerat Jaikaew, Gilber bages from Noun project.



Cascading Flows

Image by Oviya Elango. Icons from Lorenzo, Orin Zuu, Delwar Hossain, Adrien Coquet, Patrick Trouve, Maurizio Fusillo, Patrick Morrison, Asham Ishaq, Fasobrun Jamil, Ismael Ruiz, Isaac Claramunt, 

Graphic Enginer, Nick Abrams, HideMaru, Lluisa Iborra, Federico Panzano, Wahyuntitle, Akash, Prashanth Rapolu, Designs by MB, Nareerat Jaikaew, Gilber bages from Noun project.



Comparing Status Quo with one Potential Future

Image by Oviya Elango , Icons from Lorenzo, Orin Zuu, Delwar Hossain, Adrien Coquet, Patrick Trouve, Maurizio Fusillo, Patrick Morrison, Asham Ishaq, Fasobrun Jamil, Ismael Ruiz, Isaac Claramunt, 

Graphic Enginer, Nick Abrams, HideMaru, Lluisa Iborra, Federico Panzano, Wahyuntitle, Akash, Prashanth Rapolu, Designs by MB, Nareerat Jaikaew, Gilber bages from Noun project.



How can territorial flow understanding support a circular design project?

68



Equipe Studio Paola Viganó, STUDIO21 (2021)

Charleroi 
(BE)







5  Required Elements from the competition

1/ il Campus ;

2/ the residential area;

3/ the urban Port;

4/ the industrial ruin:

5/the park. 
Equipe Studio Paola Viganó, STUDIO21 (2021)



Equipe Studio Paola Viganó, STUDIO21 (2021)

Ruderal vegetation as structural and 

productive  elment

Mobility, soft mobility  and connection 

with public transport Ciruclar Energy production

Circular  water strategies  

Water strategies  to reclaim land pollution 

Reusing  waste

The ambition and the idea:  design and develop a circular metabolic project

Merten S.; Stas M.; and Vanbrabant B.; Furlan C. (2019) Europan 15; Forging the Fallow



Landscape as a structural element 

Equipe Studio Paola Viganó, STUDIO21 (2021)



Equipe Studio Paola Viganó, STUDIO21 (2021)



Three strategies

Merten S.; Stas M.; and Vanbrabant B.; Furlan C. (2019) Europan 15; Forging the Fallow



Equipe Studio Paola Viganó, STUDIO21 (2021)

Challenge 1: Soil pollution



Equipe Studio Paola Viganó, STUDIO21 (2021)

Challenge 1: Soil pollution

Urban Strategies to Integrate 
Reclamation Processes in the design of  the area



Challenge 1: Soil pollution

Urban Strategies to Integrate 
Reclamation Processes in the design of  the area
The site as cleaning machine

Equipe Studio Paola Viganó, STUDIO21 (2021)



Challenge 1: Soil pollution

Urban Strategies to Integrate 
Reclamation Processes in the design of  the area



Challenge 2: Energy efficiency



Challenge 2 : Energy efficiency 
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View from the masterplan: the campus

Equipe Studio Paola Viganó, STUDIO21 (2021)



View from the masterplan: the port

Equipe Studio Paola Viganó, STUDIO21 (2021)



View from the masterplan: 
the integration of the industrial ruins

Equipe Studio Paola Viganó, STUDIO21 (2021)



Extractivism to Circularism (2024) An exploration of the spatial implications of the Critical Raw Materials Act in the Netherlands



Extractivism to Circularism (2024) An exploration of the spatial implications of the Critical Raw Materials Act in the Netherlands
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Extractivism to Circularism (2024) An exploration of the spatial implications of the Critical Raw Materials Act in the Netherlands



Extractivism to Circularism (2024) An exploration of the spatial implications of the Critical Raw Materials Act in the Netherlands



Extractivism to Circularism (2024) An exploration of the spatial implications of the Critical Raw Materials Act in the Netherlands



Including a circular approach in the design is still an open question.

The examples show how different dimensions and possibilities to design 

(with) circularity could be integrated into the urban space through scales

The project becomes an instrument for negotiating and doing research. 
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https://online-learning.tudelft.nl/courses/spatial-circularity-strategies-for-

sustainable-regional-development/

Starts: Sep 18, 2024

https://online-learning.tudelft.nl/courses/circular-building-products-

for-a-sustainable-built-environment/

https://online-learning.tudelft.nl/courses/spatial-circularity-strategies-for-sustainable-regional-development/
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