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The natural system is treated as a vast resource mine, leading to shortages of materials and
pollution. Architecture'srole in material flows and waste underscores our need to rethink our
relationship with nature. My passion for biology and natural processes drives me to explore
how buildings can emulate mushrooms, seamlessly integrating with and returning to nature.
This aligns with the Architectural Engineering Studio's themes, aiming to shift the narrative
from exploiting nature to symbiotic coexistence. | aim to make this mindset not only simple and
logical but also conventional, fitting within the studio's flexible, holistic approach.

Context: Technology: Use:
peri-urban interface, regenerative architecture, Self-building, material
housing vernacular, local building farm

materials



General Problem Statement

Context: Housing

The Netherlands faces a housingshortage of 900,000 new homes by 2040, initially necessitating
100,000 new constructions annually (Ministerie van Binnenlandse Zaken en Koninkrijksrelaties,
2022a). Urban densification is the primary strategy, with 60% of housing addressed in seven
regions, see figure 1a (Ministerie van Binnenlandse Zaken en Koninkrijksrelaties, 2022b).
However, city expansion or new settlements become inevitable due to eventual liveability
concerns of densification (UN-HABITAT, 2017). That first option seems to be the preferred
strategy, based on the ‘straatje erbij’ [an extra street] proposal by the ministry, who suggests
35 to 40 % of the housing plans will be built outside the existing built environment (De Jonge,
2022).
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Figure 1a (left): Plan capacity housing before 2030. Adopted from (Inventarisatie plancapaciteit
najaar 2021 Ministerie van Binnenlandse Zaken en Koninkrijksrelaties, 2022b, p. 9).

Figure 1b (right): Housing need for the seven most urbanised areas in the Netherlands. Adopted
from (Ministerie van Binnenlandse Zaken en Koninkrijksrelaties, 2021, fig. Woningbouwaantallen
tot 2040).



Context: Edge city

New constructions at the urban-rural interface (PUI) raise questions about architectural
integration (Avermaete & Schoonderbeek, 2010; McGregor et al., 2012). Bouwyer-Bower
(2012) defines the PUI as the conceptual understanding where rural and urban land uses co-
exist. The 'witte schimmel' [white fungi] phenomenon of the 1990s, criticized for its contrast
with rural identity, exemplifies this issue with the architectural border (Joustra, 1996;
Swieringa, 2022). An issue that still exists years later (Hulsman, 2011). With a quarter of the
densely planned land in the Netherlands being used for grazing livestock, an eventual city
expansion into these area’s is a plausible scenario (Raven-Ellison, 2019).

Figure 2: Voordorp, one of the neighbourhoods defined as ‘witte schimmel’ (Swieringa, 2022, fig.
De smetteloos witte nieuwbouw in 1993).

Technology: Regenerative Approach

The linear construction and agriculture sectors contribute to global emissions and material
depletion (Sand Wars, 2014). The building phase notably affects project sustainability (Kushnir,
2020). Land conversion for urbanisation and agriculture cause biodiversity loss (Rafferty, 2024).
High levels of ammonia and nitrogen oxides from agriculture, industries, and transportthreaten
ecosystems and human health (Ministerie van Algemene Zaken, 2023).

To address these issues, a shift beyond short-term thinking is imperative. Academics
advocate for a regenerative approach in the design industry (Armstrong, 2023; Du Plessis, 2012;
Hes & Du Plessis, 2014; Konietzko et al., 2023; Koreman, 2024; Littman, 2009; Lyle, 1994; Mang
& Reed, 2013). Sustainable modelsprioritize socio-technical systems and the triple bottom line,
while circular models focus on economic and material productivity (Geissdoerfer et al., 2017).
Following The Limits to growth in the 1970s, holistic views on land use and landscapes
continued to inspire works of landscape architects such as Design with nature by lan L. McHarg
(1969), a book on ecological design, and Regenerative Design for Sustainable Development by
John T Lyle (1994) on regenerative design. The regenerative approach aims to halt natural
system degeneration and foster coevolution with human system (Mang & Reed, 2013). Eric T.
Freyfogle’s The New Agrarianism (2001) underscores this approach within the agricultural field.
Recent studies emphasize the need to move beyond sustainability towards a regenerative
paradigm (Konietzko et al., 2023). A shift from a mechanistic to an ecological worldview (Du
Plessis, 2012; Mang & Reed, 2012).



Besides the quantitative lack of housing Netherlands there is a shortage of qualitative diverse
and adaptable homes (Delft University of Technology, 2024). A promising part of the solution
could be self-building. A self-building revolution would lead to less inequality on the housing
market, diverse and customisable housing and more participation and sense of belonging
(Maarhuis, 2023). As a rule, the nature of this building method invites the development of
collective living projects or at least an active and concerned attitude of users, which is another
aiminthe current housingcrisis (Delft University of Technology, 2024). There is however a lack
of knowledge and understanding of the role that users can play in the building phase of their
home. Knowledge that, in the Netherlands too, was widespread and passed on through
generations of builders before the industrialisation of the building industry took over this
network. Costs, unclarity, lack of freedom of choice and not knowing the first steps of making
homes more sustainable are additional barriersfor the Dutch to live more sustainably (Koolen,
2022). These gaps call for updated knowledge on building processes for renewable local
materials, knowledge of vernacular craftmanship and practices that has faded to the
background in modern building industry.

In Netherlands self-building is no innovative practice. For centuries Dutch families built their
own farms from the materials found in the surrounding landscape. Especially in the Dutch
provinces Groningen and Drenthe these farms, called ‘hallenhuisboerderij’ [Low German
House], are still visible in one of the oldest cultural landscapes of Europe (Kleijn, 1984).
Although the north of the Netherlands has a lower population density and the 38.000 homes
that need to be built before 2040 are significantly lower compared to the provinces in the West
(see figure 1b), the two province capitals Groningen (Groningen) and Assen (Drenthe) are fast
growing. Primarily the focus for new construction lies on industrial terrains in Groningen, but
since these cities have a partnership on living, working, mobility and greenery, over time this
trend will likely extend to Assen (Regio Groningen-Assen et al., 2021). Currently building
projects are already facing pushback from nature organisations (Benak, 2023). Furthermore
laws on protected village views and a wish to conserve the agricultural landscape are hindering
self-build initiatives, see figure 3 (Guit, 2024; RTV Drenthe, 2023).

The cultural and natural landscape seem to limit the construction assignment ahead in
that sense, while the region claims to strive for a complementary relationship between rural
and urban areas. Additionally the region report states the landscape and ecological quality need
to grow with urban development (Regio Groningen-Assen et al., 2021).
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Figure 3: Collection of recent articles on self-build initiatives in Drenthe, adapted from (de
Lange, 2022; Guit, 2024; RTV Drenthe, 2023).

The combination of recent issues concerning housing development versus a call for the
conservation of diverse ecosystems, the discussion on the peri-urban and architectural edge
conditions, a presentincentive for self-buildingand a need for small households makes Drenthe
an excellent case study for further explorationof themes discussed in the problem statement.
Naturally, beingthe biggest city in Drenthe, Assen is chosen as a location for the research and
preliminary design. | was born and raised in Annen myself, a village half an hour drive from
Assen. This project seems to become a personal reflection on my own cultural heritage and has
already started to shift my perspective on the value of my rural roots.

Figure 5 brings down the problem statement to six main issues within the overarching area of
research of regenerative architecture. The knowledge then comes down to how self-build
architecture can regenerate agricultural land in the PUl in the Netherlands.



Figure 4: The Es village Io with Assen in the background. Adopted from (Haartsen & Brand,
2009, p. 57).

Problem Statement CONTEXT
1. Lack of housing Netherlands
2. Expansion of cities inevitable

3. Edge of city

4., Linear construction & agriculture
5. Regenerative approach needed
6. Self-building

Figure 5: Summary problem statement. Own work.



Overall Design Objective

Figure 6: Overall Design Objective. Own work.

This graduation project showcases how applying regenerative principles can enhance the
relationship between architecture and the ecosystem. It also rethinks peri-urban development.
Additionally, the project provides self-builders with tangible knowledge and tools for
regenerative construction. Finally, it explores regenerating agricultural land through holistic
production, highlighting architecture’s role in land regeneration. The design envisions a
network of self-builders integrated in the urban plan, with a central hub facilitating the
connection between parties and material flows (Figure 7 and 8).
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Figure 7: Self-build system design objectives. Own work.



Architect Walter Segal's work illustrates the potential of self-build systems, demonstrating that
even inexperienced individuals can successfully construct ambitious projects (McKean & Segal,
1989). he came to realise that he was not inventing a system but rather his design was a design
of assemblies (McKean & Segal, 1989).

Building Hub as a port Centre
outside of from land to connecting
the city the city self-builders

Figure 8: Centre as a catalyst for city expansion. Instead of extending from the city edge,
extending a new hub, the connecting factor. Own work.

The proposed centre embodies the urban vision of regenerative city expansion and draws on
the designer's experience with self-build projects, culminatingin a design brief (appendix 2.) for
the hub’sinteraction with the surrounding landscape. In short, the graduation project aims to
emphasise the interrelatedness of ecosystems and the built environment and finally to make
the approach of regenerative architecture tangible for self-builders.



Overall Design Question
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How to design for self-build architecture in the peri-urban border condition
of the Dutch City Assen, as part of an alternative solution for city expansion,
by establishing a regenerative relationship of the building and the
landscape?

Reflection on the Relevance of the Design

This project aimsto inspire both individuals within and beyond the buildingindustry to embrace
regenerative principles. By demonstrating the societal benefits of reconnecting with nature, it
encourages practical application. The project introduces self-builders to an alternative,
potentially transformative choice for sustainable living amidst urban expansion and housing
challenges. The urban execution of a regenerative approach to housing might not seem as
tangible currently, but can have potentialin thelongrun. While not yet mainstream, interest in
regenerative approaches and sustainable community living is growing. Though rooted in the
context of Drenthe and the Netherlands, the design's focus on self-builders using regenerative
materials can spark broader industry reconsideration. This suggests a need for systemic
evolution alongside architectural change, where this design can contribute to catalysing a truly
sustainable future.

Thematic Research Objective

My technical interest lies with the possible appliances of renewable local materials. Especially
how we can simplify local craftmanship and adapt vernacular building practices to the modern
context. Also I'm interested in seeing how renewable building materials can integrate or even
improve the regeneration of land. Therefore | wantto understandthe relationship of materials
and the landscape of vernacular building practices in Drenthe and translate this to the modern
context. Secondly, | wantto learn from the material application of vernacular building practices
in Drenthe and explore applicability to modern context of self-building. Finally, | aim to
understand the scale and quantity of the production capacity of a local ecosystem.

10



Figure 9: Research Objective (own work).

The research investigates regenerative architecture as an alternative approach for linear
construction. It aims to partly solve future housing needs through self-buildingand establishing
a more nurturingand participatory connection between user and its environment. The research
will mainly give insight into how the regenerative approach in architecture and self-building
practices can amplify each other throughout the scales of a project. The research also translates
past practices to tangible knowledge concerning materials, connections and tools that set the
technical framework for the design.

Thematic Research Question
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How can we translate the relationship of vernacular architecture in Drenthe
with its landscape to applicable knowledge for regenerative self-huilding in
the modern context?
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What role did vernacular farms play in the social-economical context of Drenthe?

2. What was the relationship of the tectonics of vernacular farms in Drenthe and their
surrounding landscape?

3. What are the environmental implications of introducing production in the ecosystem to
meet the demand for regenerative building materials?

4. How can a regenerative relationship between landscape and the production of building
materials be quantified?

5. How can the opportunities and potential barriers of the vernacular architecture of farms

in Drenthe inspire modern self-building techniques?

The research aspect of this graduation project is mainly an example on how to learn from past
and apply this knowledge to propose modernised approach for a regenerative relationship of
buildings and the landscape. The research is relevant to self-builders, architects interested in
biobased and sustainable design, planning departments of municipalities and governments,
farmers and any concerned citizen interested in learning about sustainable efforts in the
building industry.

As the research is set in Drenthe this province will find this information the most
relevant. However, other regions with similar soil types and ecosystems can still benefit from
the information. Researchers looking at other biotopes can take a more general look and use
the applied methodology of the research as an example for their own research. As soon as
Dutch institutions are genuinely interested in adopting a similar approach to their city
expansion this study can be seen as a starting point. With this research being solely a master
thesis, a bigger scale research with more data collection is advised before implementation.

This master thesis transitions from theoretical exploration of city expansion through self-
buildingand human-nature relationships to practical architectural application. Starting with a
reflection of a vernacular example and concluding with lessons for application (figure 11), a
case study analyses the function and farmyard elements, tectonics and origin of building
materials of the hallenhuis on Asserstraat 78 in Norg, a representative farm in Drenthe (figure
10). Additionally, the ecosystems related to the farm and life cycle duration of the building
materials are mapped to understand the interrelation with the landscape. Secondly, the
implementation of growing regenerative building materialsin the modern context is evaluated
according toregenerative principles. Both vernacular materials from the case study and other
state of the art regenerative materials are assessed and their production capacity then
guantified in a theoretical ecosystem through material flow analysis. The needed land use and
grow time for standard building elements is then calculated. The research phase concludes with
a SWOT analysis on the applicability of technical results from the case study to modern self-
building practices.



In the design phase, the SWOT findings inform detail and connection prototyping for self-
builders, while the self-build network design evolves and influences the urban and landscape

design for the education centre. The lifecycle of the building is explored through
conceptualisingthe ownership and stakeholderinvolvementand accompaniedsite analysis and

field work.
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Figure 10: Collage of Asserstraat 78 (left), the distribution of the typologies (middle) and the
archaeological origin (topright). Adopted from (Huijts, 1992; Jans et al., 1980; Kleijn, 1984).
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RESEARCH METHODOLOGY
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The outcomes from the research methodology, see figure 11, are finally bundled in a set of
three deliverables: a research paper, a handbook and the design brief (figure 12). The paper
functions as the academic backbone for the handbook. It introduces a literature review on
regenerative architecture and briefly discusses the results from the different methods. The
handbookis written as an example on how to translate the interaction of vernacular farms to
regenerative self-build practices. For a more detailed description, see appendix 1. The design
brief continuously developsasthe program is dependent not only on the research results, but
also on the self-build system design. The draft of the design brief will then take its final form
right before the preliminary design when a concept of the system design has been made.

The handbook is a bundle of all the conclusions from the thematic research. This product can
then be taken as a guideline for the design process. Figure 12 shows some of the most
importantinsightscomingas arrows from the handbook into parts of the design phase. This is
where the knowledge from the thematic research feeds the design. This information ranges
from design principles to qualitative data in drawings, maps and diagrams to the quantitative
datathatresulted fromthe calculation model. The visual formats of research products, such as
a section of the ecosystem, can be adopted into the design proposal as a template. In this way,
the design proposal can not only be informed by, but also build on the narrative of the research
phase.
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Title: Handbook for Regenerative Self-building: from vernacular farm to modern self-building
Descriptive title: An example on ....

Literature review: Regenerative architecture

e Summary of literature review on regenerative architecture, urbanism and landscape
design

1) Research the past: local conditions and relationship of buildings with the landscape

e Collection of analytic drawings of the tectonics and building techniques of the case study
analysis

e Maps and section drawing(s) of the vernacular farm’s biotope analysis in Drenthe

e Combined map or drawing as an overview of the interrelation between the vernacular
farm and the landscape

2) Evaluate: what is feasible in the present and future?

e Implications and limits to the use of regenerative materials for self-building in Drenthe
e Vision biotope selection and description in text and maps (lifecycle duration)

3) Quantify: regenerative production capacity

e Maps and sections of vision biotope (material flows)

e Example calculation based on production capacity chosen biotope Drenthe

e Matrix of amount of materials per architectural element

e Map needed land use and time for growing housing and centre in maps and drawings

4) Apply: knowledge of vernacular practice to modern context

e Description Dutch context self-building

e Comparison matrix of selected tectonics and building techniques of the case study to
self-building techniques in sketches

e Recommendations on translation vernacular practice to modern self-building in text and
drawings (tools, details, process)

5) Connect: self-build network design

e Proposal for network of self-builders
e Proposal regenerative material production system



The booklet will be complemented with results from the prototyping and building phase
mapping in the design phase

Research Paper

e Collection of principles of regenerative architecture and guidelines

e Case study analysis results (handbook as appendix)

e Evaluation results ((handbook as appendix)

e Calculation results (handbook as appendix)

e Comparison Dutch Self-building and VA results (handbook as appendix)

e Recommendations translation VA to modern self-building (handbook as appendix)

Self-build architecture demands participation of its users throughout the stages of ideation, to
designing, to building. Where self-builders partly take on the role of the architect, the task of an
architect is not to design a complete house. An architect can solely help to sketch out the
system as such that the wishes of users are translated into the desired physical result by their
own hands.

During my own self-build experience through Workaway (volunteering website) in the
south of France and north of Spain, | experienced knowledge on self-building is spread is by a
rotating system where aspiringself-builders help each other to gain experience. This knowledge
is spread through word although there are organisations to tie them together.
This binding factor might be the most important characteristic of self-build projects. Helping
other projects is part of developing your own toolset as a self-builder. The centre can have a
function for both construction and agriculture. It rethinks the farm, not just for food but also for
building materials.
Role centrum:

e Test if the self-build system works. e Practice skills (workshop)
The centre will be built by self- e Share knowledge (education)
builders e Testing and development (research)
e Showcase self-builders techniques, e Material hub (supplier)
details, materials e Catalyst for self-built projects and
e Showcase relation landscape and connecting factor (stakeholder city

building expansion), figure
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