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Student number 4850734 

 
Studio   
Name / Theme Metropolitan Ecologies of Places 
Main mentor Alexander Wandl Environmental Technology & 

Design 
Second mentor Birgit Hausleitner Urban Design 
Argumentation of choice 
of the studio 

My graduation trajectory will be a combination of design, planning 
and technology, which makes sense as it is part of the  studio 
Metropolitan Ecologies of Places (MEP), which is on the ‘intersection 
between the sections Environmental Technology & 
Design, Landscape Architecture and Spatial Planning and Strategy of 
the Department of Urbanism’(Year guide for MSC3/4 Urbanism Fall 
2023, 2023).  

In the realm of technology, my project is dealing with building 
technology, circularity and mitigating environmental issues related to 
the current agricultural and construction sector. In the realm of 
planning, the transition towards a fiber-based building sector and 
creating this whole new value chain requires governance and 
policies.  

Design comes into the process to translate the transition and the 
new value chain to a spatial desirable outcome, as well as a research 
tool.   

 

Graduation project  
Title of the graduation 
project 
 

Weaving Flax Fiber into the Territorial Fabric 
Sub title: A Spatial Design Exploration on the Potential Role of Flax in a 
Circular Biobased Building Sector 

Goal  
Location: The Netherlands 
The posed problem,  Our society is confronted with numerous 

multiscalar challenges today. Many of these 
challenges are related to stress that is put on 
Earth’s natural systems, caused by unsustainable 
human behavior over the past decades. The 
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construction and agricultural sectors have played 
and play a notable role in this, as they are both 
heavily reliant on conventional practices and 
materials, which are unsustainable. These 
multiscalar challenges encompass reducing CO2 
and nitrogen emissions, achieving a circular 
economy, higher biodiversity, improving soil and 
water quality, anticipating waterlogging and 
drought, the need to build 1 million houses before 
2030, potentially an extra 1 million before 2050, 
combined with the need to refurbish 7 million 
existing houses, while also creating spatial quality 
(Ministry of the Interior and Kingdom Relations et 
al., 2023).  
 
To meet the goals set out in the climate agreement 
and the Dutch National Circularity Programme, 
various sectors have to transition to more 
sustainable and circular practices. Research 
indicates that biobased building materials could 
very well replace conventional building materials 
and could also form an integral solution to the 
posed societal challenges (Ministry of the Interior 
and Kingdom Relations et al., 2023). One of the 
crops that shows great potential is flax, as it has 
various potential applications due to its technical 
properties, the climate and soil in the Netherlands 
are very well suited for growing high-quality fiber 
flax, and the Netherlands has a long-standing 
tradition of growing flax for the textile industry (van 
den Oever et al., 2023). However, the transition to 
a biobased and flax-based building sector is 
struggling to take off (Studio Marco Vermeulen, 
2020). A possible reason is the complex nature of 
implementing a full value chain for biobased 
building materials. It includes matching supply and 
demand and making it economically viable for 
stakeholders in the supply chain, as now biobased 
building materials are often still more expensive 
than traditional building materials (Ministry of the 
Interior and Kingdom Relations et al., 2023). In 
the case of flax, it requires expanding the existing 
value chain for the textile industry, to create a local 
circular flax value chain for the building industry, 
which requires space, expertise, and special 
machinery (van den Oever et al., 2023).  
 
Recently the ‘National Approach to Biobased 
Building’ was published (Ministry of the Interior 
and Kingdom Relations et al., 2023), and €200 

million was reserved to build up several biobased 
building value chains. Research needs to be done 



on how a flax-based value chain could be spatially 
facilitated to contribute to a biobased building 
sector to mitigate the environmental and social 
issues related to the current construction and 
agricultural sectors.  

 
research questions and  How could a flax based value chain be spatially 

facilitated to contribute to a biobased building 
sector to mitigate the environmental and social 
issues related to the current construction and 
agricultural sectors? 
 

1.  What are the potential applications of flax and 

what are the required processes to come to the 

products? 

2 .What are the spatial, environmental and socio-

economic dimensions of the flax industry with its 

relation to other industries and how has it 

developed over time? 

3. What are spatial principles, environmental and 

socio-economic requirements for a sustainable 

circular flax supply chain? 

4. How could a sustainable and circular flax 

supply chain be integrated in the territorial 

context of the Netherlands and how does it 

influence the built environment? 

 
5. How can alternative spatial futures  be 
assessed? 
 

design assignment in which these result.  A Spatial Design Exploration on the Potential Role 
of Flax in a Circular Fiber Based Building Sector 

 
To answer the research questions, the design outcomes include: 

- A Pattern language: A complete set of patterns and a pattern field with spatial solutions as well as 
socio-economic requirements and environmental/ecological requirements for a sustainable 
circular flax value chain. 

- Strategy in structure map and systemic section: The patterns and suitability analysis can be 
translated into a strategy, visualized through a structure map and systemic section, showing exact 



locations of the different ‘stations’ of a circular flax value chain. In this map and section it should 
also be visualized  how the metabolism of the value chain interacts with its surroundings.  

- Key projects: To give an idea of how the stations interact with their surroundings and provide 
spatial quality, examplary projects for each station are visualized through axonometric drawings 
and a collage rendering. 
 

Process  
Method description   
 

 

 
  



Literature and general practical references 
 
 
Abou Jaoude, G., Mumm, O., & Carlow, V. M. (2022). An overview of scenario approaches: a guide for 
urban design and planning. Journal of Planning Literature, 37(3), 467-487.  
 
Baas, M. C. (1996). Vlas- en Linnenindustrie. In PIE Rapportenreeks (No. 28). Stichting Projectbureau Industrieel 
Erfgoed. Retrieved January 25, 2024, from https://www.industrieel-erfgoed.nl/publicaties/pie-rapporten  
 
Building Balance. (2023). Gewassendocument oktober 2023 [Dataset]. https://buildingbalance.eu/kennis/  
 
BOOM Landscape & De Natuurverdubbelaars. (2022, juli). Biobased (Ver-)Bouwen in Groot Haarzuilens.  
 
Brancheorganisatie Akkerbouw. (2005, April 15). Teelthandleiding vezelvlas - oogst. kennisakker.nl. Retrieved 
December 12, 2023, from https://kennisakker.nl/archief-publicaties/teelthandleiding-vezelvlas-oogst654 
 
Centraal Bureau voor de Statistiek. (2023, October 3). Akkerbouwgewassen; productie naar regio 1994-2023. 
Centraal Bureau Voor De Statistiek. https://www.cbs.nl/nl-nl/cijfers/detail/7100oogs  
 
Copper8, Metabolic, NIBE & Alba Concepts. (2023). Woningbouw binnen planetaire grenzen: materiaalvraag, 
CO₂-uitstoot & milieu-impact van de Nederlandse woningbouw. 20 april 2023 (p. 44).  

 
De Bont, C. J. A. M., Jager, J. H., & Janssens, S. R. M. (2008). Vlas en vezelhennep en herziening van het EU-beleid. 
LEI Wageningen UR. 
 
Fernando, A. L., Duarte, M. P., Vatsanidou, A., & Alexopoulou, E. (2015). Environmental aspects of fiber 
crops cultivation and use. Industrial Crops and Products, 68, 105-115. 
 
Flax Fibers. (n.d.). The Observatory of Economic Complexity. Retrieved December 16, 2023, from 
https://oec.world/en/profile/hs/flax-fibers 
 
Gomez-Campos, A., Vialle, C., Rouilly, A., Sablayrolles, C., & Hamelin, L. (2021). Flax fiber for technical 
textile: A life cycle inventory. Journal of Cleaner Production, 281, 125177. 
 
IEA (2019), Global Status Report for Buildings and Construction 2019, IEA, Paris 
https://www.iea.org/reports/global-status-report-for-buildings-and-construction-2019, License: CC BY 
4.0  
 
Jacobsson, E. (2018). Environmental Impact Analysis of Flax Fibre Cultivation for Composite Reinforcement. 
 
Leendertse, P., Lageschaar, L., & Hees, E. (2020). Bijdrage van vlas en hennep aan milieu-en 
klimaatdoelstellingen van het toekomstig EU-landbouwbeleid. 
 
McHarg, I. L., & American Museum of Natural History. (1969). Design with nature (pp. 7-17) New York: 
American Museum of Natural History. 
 
Ministry of Agriculture, Nature and Food Quality. (May, 2022). Programma 
Stikstofreductie en Natuurverbetering 2022-2035 
 
Ministry of Agriculture, Nature and Food Quality. (2023, January 5). The nitrogen strategy and the transformation 
of the rural areas. Nature and Biodiversity | Government.nl. Retrieved December 18, 2023, from 



https://www.government.nl/topics/nature-and-biodiversity/the-nitrogen-strategy-and-the-transformation-of-
the-rural-areas 
 
Ministry of Infrastructure and Water Management. (27 September,2023). National Circular Economy Programme 
2023-2030. 
 
Ministry of the Interior and Kingdom Relations, Ministry of Infrastructure and Water Management, Ministry 
of Agriculture, Nature and Food Quality, Ministry of Economic Affairs and Climate Policy. (8 november 2023). 
Nationale Aanpak Biobased Bouwen.  
 
Molina, M. & Toledo, M. (2018). Social Metabolism. In Routledge Handbook of Ecological Economics. 
https://doi.org/10.4324/9781315679747-14 
 
Ospina D. (2018). Beyond Design Thinking: The Systemic Design Thinking Framework. Retreived January 17, 
2024, from https://conductal.medium.com/beyond-design-thinking-the-systemic-design-thinking-
framework-8d4952271222 
 
Raad voor Cultuur & College van Rijksadviseurs. (2020). Verder met de Verklaring van Davos. In 
collegevanrijksadviseurs.nl. Retrieved January 17, 2024, from 
https://www.collegevanrijksadviseurs.nl/adviezen-publicaties/publicatie/2020/03/05/verder-met-de-verklaring-
van-davos  
 
Rijksoverheid. (2021). Omzien naar elkaar, vooruitkijken naar de toekomst, Coalitieakkoord 2021-2025. 
15 december 2021 (p. 10). 
 
Rood, T., & Evenhuis, E. (2023). Ruimte voor Circulaire Economie. Planbureau Leefomgeving.  
 
Rooij, R. and M. van Dorst (2020). A Pattern Language Approach to Learning in Planning, in Urban 
Planning (ISSN: 2183-7635), vol 5, 1. 
 
Salingaros, N.A.  (2008). The structure of pattern languages. Architectural Research Quarterly, 4, pp 
149162 doi:10.1017/S1359135500002591  
 
The Circular Built Environment Hub. (n.d.). Scale matters. TU Delft. Retrieved January 23, 2024, from 
https://www.tudelft.nl/bk/onderzoek/onderzoeksthemas/circular-built-environment/scale-matters 
 
The Ellen MacArthur Foundation.(2013). Towards the circular economy. Journal of Industrial Ecology, 
2(1), 23-44. 
 
Velzing, E., Van Der Meijden, A., Vreeswijk, K., & Vrijhoef, R. (2021). Circulaire Ketens. Building Future 
Cities - Hogeschool Utrecht. 
 
Vreeke, S., Zwanepol, S., Borm, G. E. L., Hotsma, P. H., & Martinet, L. (1991). Teelt van vezelvlas (No. 
34). PAGV. 
 
 
 
 
 
 



Reflection 
What is the relation between your graduation (project) topic, the studio topic (if 
applicable), your master track (A,U,BT,LA,MBE), and your master programme (MSc 
AUBS)?  

My graduation topic, "Weaving Flax Fiber into the Territorial Fabric: A Spatial Design Exploration on 
the Potential Role of Flax in a Circular Biobased Building Sector," has a clear link with both the studio 
topic and the broader framework of my master's program. Within the studio "Metropolitan Ecologies 
of Places (MEP)," the focus lies at the intersection of Environmental Technology & Design, Landscape 
Architecture, and Spatial Planning and Strategy, which aligns very well with my exploration of the 
sustainable integration of flax within the built environment. The relation to the studio is further 
explained in the argumentation of studio choice.  

As the project is a part of the Urbanism track, I approach my research through a combination of 
urban design, landscape architecture, spatial planning, and engineering. Aligning with the goals of the 
Urbanism Track, I integrate social, cultural, economic and political perspectives with the natural and 
man-made conditions of the site, by exploring how a flax based value chain could be spatially 
facilitated to contribute to a biobased building sector to mitigate the environmental and social issues 
related to the current construction and agricultural sectors.  

 
The overall master's program, MSc Architecture, Urbanism and Building Sciences, serves as the 
foundation of my project. My project has a very interdisciplinary nature, addressing contemporary 
challenges in architecture, building sciences, and urban planning, by integrating flax based materials 
into the built environment. By situating my research within this master's program, and working in a 
multi-disciplinary way,  I aim to contribute to creating integrated solutions for a more sustainable 
built environment. 

1. What is the relevance of your graduation work in the larger social, professional 
and scientific framework.  

My graduation topic, "Weaving Flax Fiber into the Territorial Fabric: A Spatial Design Exploration on 
the Potential Role of Flax in a Circular Biobased Building Sector," holds significant relevance for the 
larger social, professional and scientific framework.  
The reliance on conventional materials and practices in the construction and agricultural sector has 
negatively impacted the environment and Dutch society. Because, issues associated with these 
dependencies include the nitrogen and carbon dioxide crisis, degrading soil & water quality, loss of 
biodiversity, the need to become less reliant on depleting fossil fuels, the need to build 1 million 
houses before 2030, potentially an extra 1 million before 2050, combined with the need to refurbish 
7 million existing houses (Studio Marco Vermeulen, 2022). We cannot keep building the way we do 
now. The transition to a circular biobased building sector holds the potential to mitigate these 
environmental and societal challenges related to the current construction and agricultural practices. 
Moreover, the research aligns with global initiatives and commitments toward sustainable 
development, as outlined in agendas like the United Nations Sustainable Development Goals. 

Recently the ‘National Approach to Biobased Building’ was published (Ministry of the Interior and 
Kingdom Relations et al., 2023), and €200 million was reserved to build up several biobased building 
value chains before 2030. My work explores spatial strategies for establishing a flax-based value chain. 
My research integrates socio-ecological metabolism principles and utilizes systemic design and pattern 
language methods to come to a strategy to spatially facilitate a circular flax based value chain. With this 
research I contribute to the body of knowledge in the professional and scientific field.  



 


