
The Transforming City Regions (TCR) Master‘s 
programme at RWTH Aachen University (RWTH) 
offers an interdisciplinary, project-based approach 
to urban and regional planning. Designed to address 
the complexities of contemporary urbanisation, TCR 
bridges theory and practice through applied research 
and collaborative design. Thereby, TCR equips students 
not only to understand urban systems, but to actively 
shape their transformation. Following this rationale, 
within the EU-funded ASSET project, three interlinked 
courses and a Master’s thesis explored circularity 
through site visits, design studios and strategic analysis 
at different scales—from neighbourhoods to macro-
regions. The courses were closely linked to ongoing 
research, enriched by expert input, and offered different 
perspectives on the spatial implications of a circular 
economy and its practical implementation in space.

Taken together, the following project selection 
demonstrate that circularity must be approached across 
scales and over time. Planning at the neighbourhood 
level, as in Haven-Stad Amsterdam, benefits from early 
collaboration and sustained dialogue. At the regional 
level, integrated spatial analysis and stakeholder 
narratives are essential for shaping visions such as the 
Circular Eurodelta 2050+. The selection highlights the 
importance of enablers such as multi-functional hubs 
and flexible zoning, while also highlighting political, 
economic and governance challenges. Crucially, 
the works show that cross-border collaboration 
between academia, industry and government is key to 
overcoming fragmented systems and realising circular 
potential. 
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Integrated Project II: Evolution of functional urban areas 
‘Harbour City Amsterdam’: immersed students in Haven-
Stad, Amsterdam‘s flagship urban development. With input 
from local stakeholders and a dedicated site visit, students 
developed design concepts that incorporated circular design 
principles into one of Europe‘s largest urban regeneration sites. 
Applying the Spatial Strategy for Circular South-Holland, they 
proposed innovative mixed-use and circular neighbourhoods 
with multi-functional hubs and high-quality public spaces. 
Early stakeholder involvement and iterative feedback were key 
to shaping feasible, site-specific strategies that linked spatial 
design with systemic change.

Contributing students: Ana Paulina Cabello, Qian Chen, Elif 
Ertemiz, Juliana Garcia Valencia, Elies Horemans, Yuhan Liu, 
Jia Vogel, Jana Westerkamp
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of Amsterdam), Bart Bomas (BVR), Bas Horsting (City of 
Amsterdam), Christa Reicher (RWTH), Dagmar Keim (City of 
Amsterdam), Frenk Bekkers (PZH), Mariana F. Linhares (PZH), 
Pietro Fragapane (Environment.Brussels), Tanja Tsui (LEI)
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As climate pressures intensify and cities seek new models 
of resilience, Harbour Metabolism proposes a human-
centred, self-sufficient harbour city shaped by circular flows 
and technological integration. Building on Amsterdam‘s 
Integral Framework, the project uses the concept of urban 
metabolism to reconsider the intersection of materials, 
energy and social systems. The concept revolves around 
six strategic pillars: mining the city for reusable materials; 
fostering community engagement; enabling smart energy 
networks; supporting local innovation; and aligning policies 
across the Eurodelta region. These ideas are realised through 
green corridors, modular housing, community-driven hubs, 
and robust infrastructure for energy and material exchange. 
Every design element, from neighbourhood repair cafés 
to decentralised water systems, contributes to the broader 
vision of regenerative urbanism, where people, technology, 
and nature co-evolve. The project adopts a scenario-based 
approach, enabling stepwise implementation across scales, 
from individual buildings to regional corridors. The result is 
more than just a spatial proposal; it signals a cultural shift 
towards cities that consume and keep resources in a loop, 
and towards cities that grow and evolve in harmony with their 
environment. Harbour Metabolism demonstrates how spatial 
design, grounded in real-world systems and local agency, 
can activate circular practices that are socially inclusive and 
environmentally sound.

Harbour Metabolism
A Harbour City That is Harmonized with the Urban 
Metabolism by Focusing on Self-Sufficiency Within 
A Human-Centric Circular Framework

Students:
Qian Chen, 
Elif Ertemiz, 
Elies Horemans,
Yuhan Liu
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material fractions.
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Renovate, improve maintenance, 
upgrade, repair and adapt constructions.

EXTENSION OF CONSTRUCTION 
SERVICE LIFE

Sets of data describing defined 
characteristics of materials and 
components in building products.

MATERIAL PASSPORTS

Design construction products so they are 
easy to separate into components that 
can be reused, reassembled, 
reconfigured, recycled

DESIGN FOR DISASSEMBLY

REPAIR
Repair donated products and sell them for 
a fair price that is suited for the whole 
community.

FRAMEWORK
Has thought of recycle hubs, but did not 
take recovery in consideration.

FRAMEWORK
Is lacking a collaboration point of 
technologies and a collecting point of 
dysfunctional devices.

FRAMEWORK
Has thought of a material hub but has not 
taken a dismantle business in 
consideration to re-use these elements.

FRAMEWORK
Has taken the opportunity of mobility hubs 
to make the transportation efficient but has 
not taken the longer use/ repair of objects 
in mind. 

FRAMEWORK
Has not thought of banning certain harmful 
materials or set a different framework for the 
consummation of the circular community.  

CIRCULARITY IN METABOLISM DIAGRAMS

HARBOUR
METABOLISM

ENERGY

100% energy self-sufficient with 
fully renewable energy supply

SMART

implementation of management and 
monitoring strategies to ensure optimal 

treatment of resources for infinite life cycles

WASTE / RECYCLE
implement recycling programs, 

waste-to-energy technologies, prioritize 
reuse, repair, and material recovery

WATER

water self-sufficient for 
non-drinkable water purposes

MOBILITY
promote electric public transport, 

cycling and shared mobility services

SOCIAL
promote a close-knit community and develop 

shared technology which involved in site 
design, construction and maintenance

URBAN MINING

repurpoes materials from demolished 
buildings and promote modulariza-

tion of construction

ECOSYSTEM

regenerate beneficial impact on 
ecosystem where possible both 

during construction and life cycle
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Human scaled solutions as renewable energy 
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• ...
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Human scaled solutions as renewable energy 
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Multiple renewable energy sources are integrated 
with connection of relevant sectors
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As urban areas face mounting environmental and resource 
pressures, circular urbanism offers a compelling way forward 
by redefining how cities are planned, inhabited and sustained. 
Lighthouse Haven-Stad is a visionary project that aims to 
transform Amsterdam’s Coen- and Vlothaven districts into a 
regenerative, future-ready city quarter. The design translates 
the principles of the circular economy—reuse, regeneration 
and resource stewardship—into a tangible framework for one 
of Europe’s most complex port redevelopment sites. Inspired 
by the Spatial Strategy for Circular South-Holland and 
Amsterdam’s Integral Framework, the team has envisioned 
a network of ‚linking spaces‘: local hubs for material reuse, 
repair, and organic cycles. These spaces are connected 
by the Lighthouse Axis, a clean logistics and mobility spine 
that connects the district to the wider metropolitan area. 
The spatial plan incorporates vertical gardens in old silos, 
floating farms and shared public facilities, which together 
form a living ecosystem of circular activity. Implementation 
strategies include phased development, inclusive governance 
structures, and zoning aligned with circular performance. This 
project challenges the limits of conventional sustainability, 
demonstrating that spatial design can be a catalyst for 
systemic transformation. Lighthouse Haven-Stad proposes a 
circularity not as a technical solution, but as a creative and 
inclusive approach to reimagining how we can live and thrive 
in urban spaces.

Lighthouse Haven-Stad
Leading the Way to a Circular Urban Landscape 
and Resource Management in Coen- & Vlothaven

Students:
Ana Paulina Cabello,
Juliana Garcia Valencia,
Jia Vogel, 
Jana Westerkamp
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Leading the Way To A Circular Urban Landscape and Resource Management In Coen- & Vlothaven

Block Scale Linking Spaces Circular Events & Urban Living Adaptive Reuse of Silos

Building Heights Food & Organic Waste Hub Consumer Goods Hub IF Assessment

The Library of things (storage) 
5154m²
Repair Workshops 3500 m²
Second-hand store 3035 m²
Courtyards for fleamarkets and
events 2353 m²
Offices 2000 m²
Sorting and Processing 413 m²
24/7 Drop-off containers 10 m²
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Lighthouse Haven-Stad
Leading the Way To A Circular Urban Landscape and Resource Management In Coen- & Vlothaven

From Linear To Circular Economy Circularity In The Built Environment A Network Of Linking Spaces Arenas For Joint Action Circular Design Principles

Strategic ImplementationValue Chains & Scenarios
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Surface of buildings
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Renewable
energy system
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15.400 homes 10.267 jobs 11 schools

• Mixed use of land and buildings
• Mobility hub for transportation
• Good accessibility via pedestrian & 

bicycle network
• High connectivity via main 

distributor road and public 
transport

• Cross-water connections (passenger 
ferry)

• Availibility of wind turbine & 
electricity grid substations

• Availibility of neccessary elements 
for sustainable water management 
system

• Industrial and historical value

• Proximity to both harbor and inner city
• Port function & logistics across water 

and cruise shipping
• Functional green spaces allow for 

regeneration and seasonal gardens
• Integration of water landscape for 

greenery
• Adaptive reuse of old industrial 

buildings and silos for urban farming 
etc. 

• Incentive, place-making and signature 
projects for circularity

• potential symbiosis with industrial 
harbor

• Segmentation of district quater 
by the motorway

• Reliance on petrol based 
transport

• Lack of bicycle hub
• Scarcity of land 
• Anti-adaptability of many 

existing buildings (containers, 
concrete, poor quality, etc.)

• Industry is not fully moved by 2040
• Change in policy or housing 

regulations
• Industrially contaminated and 

polluted soils
• Effects of the climate crisis (water 

damage, heat stress, rising sea level)
• Fincancial compexity and high 

investment costs
• Acceptance and willingness of 

residents to embrace lifestyle 
changes regarding circularity
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Research Module in urban and regional transformation 
‚Eurodelta 2050+: Spatial strategies for a circular built 
environment’: broadened the scope by focusing on cross-
border strategies for a circular built environment in the Eurodelta. 
Through site visits to circular companies in Brussels and 
Amsterdam, stakeholder interviews and scenario development, 
students analysed material flows and governance frameworks. 
Their analytical and conceptual outputs articulated empirically 
based visions for a Circular Eurodelta, linking spatial planning 
with long-term sustainability goals.

Contributing students: Laura Caroline Barbosa e Silva, Justin 
Pauls

Tutors: Christa Reicher, Fabio Bayro Kaiser

Contributors: Alexander Wandl (TU Delft), Arjan Klok (City 
of Amsterdam), Bart Bomas (BVR), Bas Horsting (City of 
Amsterdam), Christa Reicher (RWTH), Dagmar Keim (City of 
Amsterdam), Frenk Bekkers (PZH), Mariana F. Linhares (PZH), 
Pietro Fragapane (Environment.Brussels), Tanja Tsui (LEI)

Research Module in urban and regional transformation 
‚Eurodelta 2050+: Spatial strategies for a circular built 
environment’

Winter Semester 2024/2025
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In an era of shifting resource dynamics and fragmented logistics, 
the Eurodelta region is emerging as a testing ground for rethinking 
how infrastructure can promote circularity. Eurodelta Corridors 
explores how timber and textiles—two versatile yet frequently 
overlooked materials—can be incorporated into construction 
practices via spatially coordinated corridors. These corridors 
range from waterways and rail lines to last-mile urban logistics, 
connecting production, reuse and innovation hubs across borders. 
Drawing on spatial data analysis, expert interviews and fieldwork, 
the project proposes a system comprising material banks, 
circular depots and shared processing centres located along 
the North Sea–Rhine–Mediterranean corridor. Timber provides 
carbon storage and renewable structures, while recycled textiles 
offer insulation and reduce waste, together forming the material 
backbone of a vision for low-carbon construction. However, 
logistics are important: the project found that co-locating reuse 
and processing sites with ports and multimodal hubs was essential 
in lowering transport emissions and increasing effectiveness. The 
project also highlights the need for governance support, including 
digital traceability tools and cross-border incentives. The result 
is a pragmatic yet inspiring vision of the Eurodelta—not just 
as a channel for goods, but as an active circulatory system for 
sustainable living. This vision calls for a rethink of infrastructure, 
viewing it not as a backdrop, but as the scaffolding of tomorrow’s 
circular cities.

Access full documents of the project:

Eurodelta Corridors: Circular 
Strategies for Resilient Living
Textiles and Timber

Student:
Laura Caroline Barbosa e Silva



Looking beyond materials to systems, Eurodelta Spatial 
Synergies envisions a future where water and timber shape 
the identity and sustainability of a deeply connected region. 
This project explores how these two natural resources—
often siloed in planning—can work together to form spatial 
networks that regenerate both ecosystems and communities. 
Through SWOT analysis, literature review, and spatial 
scenario development, the proposal maps out four interlinked 
typologies: water laboratories, timber hubs, floating wood-
based neighbourhoods, and urban forests. These nodes form 
a wider framework of ‘circular laboratories’, where innovation, 
education, and material recovery converge. From inland ports 
for timber transport to greywater systems powering local 
energy loops, the strategy combines practical infrastructure 
with place-based culture. Reforestation of key areas, green 
corridors along waterways, and nature-based flood defences 
add ecological depth to this system. Importantly, the project 
doesn’t treat the Eurodelta as a single system, but as a mosaic 
of living landscapes—each with its own rhythm of flows, 
practices, and partnerships. In doing so, Eurodelta Spatial 
Synergies offers a compelling vision: that circularity is not only 
about efficiency, but about balance—between human needs 
and natural cycles, between infrastructure and imagination.

Eurodelta Spatial Synergies
Water and Timber as Key Resources in Circular 
Synergy Systems

Student:
Justin Pauls
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Master thesis‚ Crossing borders, closing 
loops‘: advanced the regional dimension 
of circularity by exploring how cross-border 
cooperation can drive systemic change in the 
Eurodelta. Through spatial analysis, stakeholder 
mapping and semi-structured expert interviews, 
it proposed frameworks for shared infrastructure, 
policy alignment and circular supply chains. The 
research highlighted that closing loops at scale 
requires not only technical solutions, but also 
governance innovations and coordinated planning.

Elective course‚ Circular urban landscapes‘: 
paired with RWTH’s Urban Design Colloquium, 
explored how circularity is reshaping urban form 
and policy. Using case studies from Germany, 
Belgium, the Netherlands and Denmark, among 
others, students explored themes such as urban 
mining, adaptive reuse and behavioural change. 
Public dialogues with
experts informed critical essays and visual 
narratives, highlighting the spatial, cultural and 
policy dimensions of the circular transition.

Contributing students: Cemre Bingöl, Hanna, 
Broß, Jordan Lewa, Lilian Mehlem, Carolin Schwabe,  
Nitisha Sai Kiran Srikurmam, Valentina Vavalà

Tutors: Christa Reicher, Fabio Bayro Kaiser, Lara 
Wittfeld

Contributors: Alexander Wandl (TU Delft), Arjan 
Klok (City of Amsterdam), Bart Bomas (BVR), Bas 
Horsting (City of Amsterdam), Christa Reicher 
(RWTH), Dagmar Keim (City of Amsterdam), Frenk 
Bekkers (PZH), Mariana F. Linhares (PZH), Pietro 
Fragapane (Environment.Brussels), Tanja Tsui (LEI)

Master Thesis + Urban Design Colloquium + Elective 
Course

Summer Semester 2024
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RWTH Aachen University

©Fabio Bayro Kaiser

Aachen

Zirkuläre StadtLandschaft
Lernen von …Dänemark, Niederlande, Belgien,…

STÄDTEBAULICHESKOLLOQUIUM Winter 2024/25

05.11.2024 I 18:00 Uhr I Aachen, Reiff-Museum
RAUMWENDE - vom linearen zum zirkulären Planen

10.12.2024 I 18:00 Uhr I Aachen, Reiff-Museum
KLIMASCHUTZ - vom Mehrwert der Zirkularität

14.01.2025 I 18:00 Uhr I Aachen, Reiff-Museum
KREISLAUFWIRTSCHAFT - eine Übersetzung in den Raum



The Eurodelta region, spanning the Netherlands, Belgium, 
and Germany, hosts over 45 million people and faces critical 
sustainability challenges. Despite its economic vitality, fragmented 
governance creates a patchwork of approaches to sustainability 
that undermines collective progress. This research explores how 
to transform the Eurodelta into an integrated circular megaregion 
through innovative stakeholder arenas.

Key challenges include fragmented governance with inconsistent 
policies across borders, and inefficient material flows where 
construction waste and other resources are underutilized. The 
research identifies three strategic arenas for transformation: Urban-
Industrial Clusters focusing on circular construction principles, Port-
Industrial Clusters leveraging logistics infrastructure for material 
exchanges, and Wine-Agri-Industrial Clusters demonstrating 
small-scale circular innovations.

The vision proposes development phases from 2025-2052, 
including kickstarting pilot projects, connecting initiatives, building 
circular infrastructure, and establishing a fully functional circular 
ecosystem. Practical implementation tools include specialized 
toolkits for urban innovation, industrial symbiosis, agri-vini 
circularity, and energy integration.
Success depends on cross-border stakeholder collaboration, 
policy harmonization, spatial integration, and knowledge networks. 
By connecting large-scale industrial operations with smaller bio-
based enterprises through well-designed stakeholder arenas, the 
Eurodelta can pioneer new models of cross-border collaboration 
for circularity, transforming resource challenges into opportunities 
for sustainable prosperity.

Crossing Borders, Closing Loops: 
Designing Cross-Border Stakeholder 
Arenas for a Circular Built Environment 
in the Eurodelta Region

Students:Nitisha Sai Kiran Srikurmam

Tutors: Christa Reicher, Jorge Peña Díaz

Access full documents of the project:



The Eurodelta 
region has a very strong potential to become an incubator of good 

practices to be further spread in the future. Considering the suggested 
factors (Communication, Redundancy, Temporaneity) as some, among the key ones 

to reach a successfully circular built environment, we can state as follows:

• The Eurodelta region needs a practical communication system among states as well as inside each of 
them to connect di�erent actors implyied in di�erent phases of the “rhizome” of circularity in the built 

environment, for the purpose of a more implemented use of the available resources
• The challenges that such a spread region needs to face, are multiple and heterogeneous. Considering strategies like 

redundancy in the resources and facilities available can play a key role and help the resilience of the whole system
• “Forever” is not what we always need, many creative minds working toghether can better imagine how to use space in time, and 

implement “forgotten realities” to create places of life with di�erent amout of resources and time.

For a rhizomatic Eurodelta
moltiplicit� st�ategies for circularit� in the urban landscape

Redundancy

Temporaneit�

Potential of the Eurodelta region

Epilogue

Thinking about implementig communication? Here are some perfect matches which could be target groups!

Wherever you are,
   
   strenghten the net where needed!

Temporary uses make you dream, but you need a hint on 
how to justify them? Here are some successful examples:

NGOs neighbourhood commettee

private company public societ� for urban planning

private company private owner of the site

NGOs public actor for sustainable development

• anticipation of a f�t�re development
• new use for vacant buildings
• “use update” in no loger used buildings
• spaces “in-bet�een” ver� specialistic areas 

(indust�ial, infrast��ct�res...)
• ...

urban uses social initiatives upcycling

housing

shared housing

outdoor activities for all ages

repair cafès

creative workshops

material collection

logistic

urban far�ing

integ�ation activities

life long lear�ing

open access education

The more stakeholders and different actors are 
involved, the more opportunities there are for a 
system to be successful and resilient.
What is needed is a supportive and functional 
communication system. This can be achieved 
through different paths, from the use of a shared 
digital database, to the construction of long term 
partnership, to improve collaboration and trust.

In the realization of these temporary hubs, events, 
aggregation spaces, it’s very common to see the 
collaboration between a local governative autority 
and ONGs or other forms of associations. This 
attitude to urban planning and pianification, while 
resonating with circular economy, strenghten the 
urban rhizome, by relying on heterogeneous 
assemblies of citizens and promoting diffuse 
agency.

Implementing circularity can be a key strategy in 
medium\long term crises prevention, if we 
embrace the advantages of redundancy in the 
context of circularity.
Rhizomatic network means creating the basis of a 
dense and flexible network of people and 
resources, which can deal with local disruption by 
always relying on other paths of the net. 

Communication

The linear system is bringing us to collapse.

A linear system is like a tree. It is strongly 
hierarchical.

The alternative is a rhizomatic order.

Opposing fungi’s network organization to the 
linearity of the tree.

A complex network still does not define a 
“rhizome”.

A network can have fixed “power” levels in it.

high

medium

low

A rhizome is like a rolling network.

A tridimentional interconnetcted system with 
changing power levels between its elements, 
featuring diffuse agency and horizontality in 

the power structure.
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As ecological pressures intensify and urban systems 
struggle under outdated linear models, RWTH’s 
Urban Design Colloquium had a timely focus. It 
examined how adopting a circular approach could 
transform the spatial, cultural and operational 
foundations of our cities. With three guiding themes—
the spatial turnaround, climate action and the 
circular economy—the colloquium examined how 
land use, material flows and planning processes 
could be reoriented towards long-term regeneration. 
The concept of spatial turnaround questioned 
how infrastructure and governance could evolve 
to support new circular functions. Climate action 
redefined urban space as not only a site of mitigation, 
but also an active agent of ecological repair. The 
circular economy shifted the focus from resource 
extraction to material stewardship, asking how 
urban systems could behave more like ecosystems: 
being interdependent, adaptive and resilient.

These themes were brought to life through a series 
of student projects that translated theory into 
tangible proposals for circular urban futures. Some 
projects explored the potential of construction hubs 
as multifunctional anchors, bridging material cycles, 
logistics and community engagement at regional 
and local levels. Others advanced modularity and 
standardisation as tools to unlock adaptability, 
making buildings easier to assemble, disassemble 

and repurpose over time. A systems approach 
informed proposals for digital material databases, 
planning interfaces and logistics networks, creating 
the operational backbone for circular economies. 
Social and temporal strategies added another 
layer, highlighting temporary reuse, participatory 
processes, and urban repair cultures as essential 
drivers of resilience. Overall, circularity was redefined 
as a networked approach to design, governance, 
and daily life, rather than a single intervention.

Circular urban landscapes require more than 
just technical solutions; they also need cultural 
imagination, collaborative frameworks and the 
courage to experiment. This body of work presents 
a powerful vision of cities as living systems that 
are efficient and generous in their regeneration, 
redistribution and adaptation. Circularity becomes 
a civic project, connecting stakeholders through 
shared responsibility, localised action and meaningful 
participation. Rather than merely closing loops, these 
projects demonstrate how circularity can become a 
spatial practice of care, creating places that are resilient 
in times of disruption and open to transformation 
while remaining rooted in place. They offer a collective 
invitation to imagine and build sustainable cities 
that are more connected, inclusive and vibrant.


