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A Systemic Approach
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What to Expect

Intro to Circularity (Economy)

A Circular Built Environment

Circularity and Spatial Co-Design

Some mentimeter interaction:

voting code 3762 8640
https://www.menti.com/
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Results
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A Quick Recap of the Key Concepts of Circular Economy
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Towards – A Circular Economy

Renewables Flow management Stock management

Avoid / Minimise systemic leakage 
and negative externalities
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Adapted from Graphic: Twan Cortenraede based on Murray et al, 2017  

Circularity & the Two Value Chains

Reduce

Reuse

End-of-life stage

Recycle Recycle

End-of-life stage

Biosphere

Retaining value in the technical 
material chain- Starting from non-
renewable resources

Retaining value in the biological 
material chain- Starting from 
renewable resources
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From  a linear towards a Circular Economy

Reduce

Reuse Recycle Recycle

Biosphere

Retaining value in the technical material chain-
Starting from non-renewable resources

Retaining value in the biological material chain-
Starting from renewable resources

Replace non-renewable 
with renewable resources

End-of-life stage

End-of-life stage
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‘R’-ladder’ with 10 Strategies from Linear to Circular

Make a product redundant by abandoning its function or by 
providing the same function in a different way.

Make product use more intensive by using(sharing) the product with 
more people or by giving the product more functions.

Increase the efficiency of the machines in the production process or 
use fewer raw materials for the same product.

Reuse of discarded, functioning product in the same function by a 
different user.

Repair defective products so that the original function can be 
preserved.

Refurbish old products to bring them up to date.

Reuse functioning components of the products to make comparable 
products.

Reuse the product or components thereof in a new product with a 
different function.

Reuse the materials of the product for application in new products.

Incinerate the materials with energy recovery.
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THERE IS NOT ENOUGH WASTE FOR THE CE 
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FROM PRINCIPLES TO DESIGN
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FROM PRINCIPLES TO DESIGN
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QUESTIONS?
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How are we doing  in the CE transition?
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THE CIRCULARITY GAP – HIGH AMBITIONS NO PROGRESS
World -Only 8,7% of mined material per year are cycled in the global 
economy in 2021 and it reduced from 9% in 2019? 

https://www.circularity-gap.world/2023
Netherlands not reaching CE-Goals

https://www.pbl.nl/nieuws/2023/icer-2023-circulaire-doelen-liggen-nog-ver-
buiten-bereik
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What has CE to do with the Built Environment
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Key societal needs and extracted resources
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http://shiftingparadigms.nl/wp-content/uploads/2017/11/the-circularity-gap-report-2018.pdf
http://shiftingparadigms.nl/wp-content/uploads/2017/11/the-circularity-gap-report-2018.pdf
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Circularity as “solution” for multiple challenges?
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In times of uncertainty, we seek a future that people aspire to.
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Circular Built Environment – A draft 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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How Can the Built Environment Facilitate the Transition to Circularity?

Four integral starting points

Interdisciplinary 
(student) projects

“Unexpected” scarcities 

Critical (raw) materials

Knowledge

Collaboration

The physical built environment 

The flows in a city/region

The circular behaviour of citizens 

Economic activities to become 
circular 
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Physical Built and Unbuilt Environment

Buildings 

Mobility infrastructure 

Water infrastructure

Energy facilities

Public spaces

Shift towards Renewable/biobased materials

Regenerate water and soil systems
Design for material reduction
Design for emotional bonding and trust
Design for reliability and durability
Design for resilience and redundancy

Design for disassembly and re-assembly
Design for upgrades and modifications
Design for ease of maintenance and repair
Design for standardisation and compatibility

Design strategies
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TU Delft Student Project for Solar Decathlon Europe Competition

The top-up modules are the energy 
producers of the building. 

Photovoltaic envelope and roof. The square 
shaped building-integrated PV panels use a 
new technology so they can be produced in a 
wide colour range. 

The wooden facade assembly of the top-up 
features a bio-based insulation that is 
produced from paper pulp, achieving a light-
weight and carbon neutral facade that 
reaches passive house standards.
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TU Delft Student Project for Solar Decathlon Europe Competition
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TU Delft Student Project for Solar Decathlon Europe Competition
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BIO BASE CONSTRUCTION MATERIALS – GEOPOLTICS
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CLIMATE CHANGE – BIO BASE CONSTRUCTION 
MATERIALS – GEOPOLTICS
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TIMBER AND OTHER 
FOREST PRODUCTS

CURRENT TRADE AND 
PRICE VOLATILITY
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Without Sustainable Forestry and Agriculture, there are no 
Sustainable Biobased Materials.
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Flows: production, transport, storage and use 

Water

Food

Data and information

Energy (electricity, fuels, heat) 

Traffic (people and goods, animals) 

Waste

New forms of mining

design for reduced energy, water and material 
consumption 

transition to sustainable energy production

Design for synergies (electricity, heat, cold, 
materials) between different functions

Cascade flows beyond industrial symbiosis

Regenerate water and soil systems to be part of 
cascading systems.

Urban and regional design promoting walking, 
cycling and public transport;

Design strategies
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+3m See Level Rise
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+3m See Level Rise

Raising water student projects: M.Mulder, E. Stecher, M.L. 
Tarozzo Kawasaki, R.te Velde, J. Wu

Mentors: B. Hausleitner, M. Dabrovski
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+3m See Level Rise

Raising water student projects: M.Mulder, E. Stecher, M.L. 
Tarozzo Kawasaki, R.te Velde, J. Wu
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Transition to Circularity => Systemic Changes <=> Different Built Environment

Raising water student projects: M.Mulder, E. Stecher, M.L. 
Tarozzo Kawasaki, R.te Velde, J. Wu

Mentors: B. Hausleitner, M. Dabrovski
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Critical raw materials are often closer than we think



Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub

WHERE WILL RENEWABLE ENERGY BE PLACED? 
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ENERGY TRANSITION – CRITICAL RAW MATERIALS
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CLIMATE CHANGE - ENERGY TRANSITION – MATERIAL 
SCARCITY
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CLIMATE CHANGE - ENERGY TRANSITION – MATERIAL 
SCARCITY 
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QUESTIONS?
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Supporting citizens' circular behaviour

Design for material reduction
Design for emotional bonding and trust
Design for reliability and durability

Provide infrastructure for sharing: tools, equipment, vehicles, 
spaces, and flows.

Facilitate a collaborative production and consumption and 
sharing economy.

Provide space for reuse and knowledge sharing.

Supporting regenerative practices

urban design, promoting walking and cycling;
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Relating Values, Flows, People, Spaces - Livability
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I’M Binck
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Schoon Ship
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Schoon Ship



Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub •
ht

tp
s:

//
ci

ti
es

of
m

ak
in

g.
co

m
/

Facilitating circular businesses

Space for transport

Scope for re-shoring of production

Space for storage

Space for the production of bio-
based materials

Space for renewable energy

Facilitate space negotiation
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Een patroontaal als ontwerp instrument
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50 patronen voor co-creatie
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https://books.bk.tudelft.nl/press/catalog/book/ISBN_9789463662475
https://data.4tu.nl/articles/dataset/Cities_of_Making_pattern_language_cards_testing_set/12721397
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Towards a Sustainable and Livable Desakota:
Designing for sustainable industry transition in the peri-urban territory of the Greater Bay Area
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Starting from linear Industry and degenerated landscape …
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Using Industrial Symbioses and the introduction of bio-based industries as a starter for

So
ur

ce
: G

ra
du

at
io

n
Pr

oj
ec

t: 
Sh

iru
 L

iu



Alexander Wandl - a.wandl@tudelft.nl The Circular Built Environment Hub

Integrated, systemic but context specific regional design
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A Circular Built Environment relies on Co-Creation

http://h2020repair.eu/virtual-
exhibition/
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Three Videos to Guide the How

https://online-learning.tudelft.nl/courses/spatial-circularity-strategies-for-
sustainable-regional-development/
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Circular Economy (CE)

What are your association with CE, now?

Some mentimeter interaction:

voting code 3762 8640
https://www.menti.com/zxh8oxzwt3
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QUESTIONS?
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Circular Built Environment Hub

THE CIRCULAR BUILT ENVIRONMENT HUB
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Research projects portfolio
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Stories
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https://www.tudelft.nl/bk/studeren/summerschools/summer-
school-on-circularity-in-the-built-environment
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The Circularity of the Built Environment: 
A systemic perspective
@Tools for Post-Conflict Urban Recovery - 2023

Alexander Wandl
Associate Professor Environmental Technology and Design
Dep. Urbanism, Delft University of Technology
a.wandl@tudelft.nl

Thank you
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