
COVER 1.1

HOME TO FORK 
facing the 

false sense of 
food security

yuhyun oh
5921813

1 Title
2 Sub-title

TU Delft
Architecture

P4
MAY 2025

AR3AD100
Advanced Housing Design

1

2



“Life can multiply until all the phosphorus 
has gone and then there is an inexorable halt 

which nothing can prevent...”
—Isaac Asimov, “Life’s Bottleneck”
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5 |introduction 1 (Cordell et al., 2009)

US Geological Survey data, data from the European Fertilizer Manufactur-
ers Association (2000), International Fertilizer Industry Association (2006).
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80% Agricultural Land 
for Feed & Grazing

7 |introduction
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1 (Ritchie & Roser, 2019)
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What strategies can effectively integrate
food production and preparation
within residential communities

to develop a sustainable food system?

9 |introduction
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3

1 Nutrition Science
2 Social Science

3 Environmental Science



10 |a false sense of food security Image | delft op zondag



Largest exporter of meat in EU by both value and weight (2020)
(85% produced or processed domestically)

Highest livestock density in Europe (2020)

3.6 BILLION kg
of meat exported 

(2020)

11 |a false sense of food security

1 (Centraal Bureau voor de Statistiek, 2021)
2 (Centraal Bureau voor de Statistiek, 2021)

3 (European Union, 2023)
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12 |a false sense of food security 1 (Volza, 2025)
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Highest Nitrogen emissions 
per hectare in Europe (2019)

13 |a false sense of food security

2

1

1 (TNO, 2024)
2 (Centraal Bureau voor de Statistiek, 2024a)



Nitrogen pollution can cause acid rain, soil deterioration,
groundwater pollution and biodiversity loss

Loss of approximately 80% 
of the Netherlands’
original biodiversity

14 |a false sense of food security

1

2

1 (Notenboom et al., 2006)
2 (Van Halm, 2022)



15 |a false sense of food security Image | Schuttenhelm
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16 |a false sense of food security Image | Zoological Museum Netherlands
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Insects pollinate 90% of 
wild plants & 75% of crops 

in the Netherlands

18 |a false sense of food security

1

1 (Pan et al., 2024)



Future of Food Security?

19 |a false sense of food security 1 (The Economist Group, 2022)
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20 |a false sense of food security
photo

(HortiLeads, 2019)



“...large farms – like many large-scale conventional 
businesses – tend to achieve profits without 

accounting for negative externalities caused by their 
agricultural practices.”

21 |a false sense of food security

photo
(Agritech Future, 2022)

1 (Miazzo & Minkjan, 2013, p. 53)
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“Netherlands Exports of meat and edible meat offal to China 
was US$482.47 Million during 2023, according to the United 

Nations COMTRADE database on international trade.”

22 |a false sense of food security

photo
(VPRO Tegenlicht, 2022)

1 (Trading Economics, 2025)
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“Of the assortment in the supermarket, more than 70 
percent consists of highly processed foods such as soft 

drinks, snacks and fast food. Only 16 percent of the 
products are fresh, unprocessed or lightly processed.”

1

23 |a false sense of food security

photo
(RTV Noord, 2020)

1 (Severs, 2017)



“In industrialized economies food losses primarily 
occur in the latter stages of the food chain: in 
supermarkets and restaurants, and at home.”

24 |a false sense of food security

photo
(VPRO Tegenlicht, 2022)

1 (Verhoeven, 2018, p. 138)
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Food System is responsible 
for 34% of Global GHGEs

25 |a false sense of food security 1 (European Commission, n.d.-a)
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“...we can conclude that consumers are not aware of the actual 
impact of food production, and in particular livestock production. 

Some consumers recognize that there is some impact involved in food 
production, while others believe there is no connection between food 

production and the environment at all.

2

26 |a false sense of food security
1 (Van Bussel et al., 2022)

2 (Van Bussel et al., 2022, p.7)
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65,000
farmers

6500
manufacturers
(semi-finished 
products, 
ingredients, and 
consumer 
products)

1550
suppliers
(end products)

5
purchasing
collectives

25
supermarket 
chains

4850
supermarkets

7,000,000
households

power

Food Supply Chain

27 |a false sense of food security

1

1 (Leenaers & Donkers, 2015, p. 41)



power

FARM TO FORK

Shortening the supply chain

Addressing the issues of waste, environmental 
impact, nutrition, and resource depletion by 

shortening the supply chain.

28 |a false sense of food security

1

1 (European Commission, n.d.-bW)



power

SITOPIA

Home to Fork

Sitopia (Greek sitos, food + topos, place). 
Term coined by Carolyn Steel—architect, lecturer, author. 
Providing consumers with the power of food autonomy.

29 |a false sense of food security

1

1 (Miazzo & Minkjan, 2013)



30 |rise and ruin of intentional communities Image | Patty Paulsen of Sunburst Sanctuary



monasteries

communes

ecovillages

sitopic communities

intentional communities

31 |rise and ruin of intentional communities



90% of intentional communities fail

—Diana Leafe Christian, “Creating a Life Togther”

32 |rise and ruin of intentional communities 1 (Christian, 2003) 

1



Bonton Farms 
(Dallas, Texas, USA)

link food production 
to local economies. 
 

33 |rise and ruin of intentional communities Image | (Kershaw’s Challenge, 2023)



Occidental Arts & Ecology Center 
(Sonoma County, California, USA)

offer educational 
opportunities.  

34 |rise and ruin of intentional communities Image | (Kirsten Dirksen, 2022)



Earthaven Ecovillage 
(Western North Carolina, USA)

communal areas 
allow for varying 
affordability. isolation 
may result in 
disjointed community.  

35 |rise and ruin of intentional communities Image | (Kirsten Dirksen, 2025)



Windsong Cohousing 
(Langley, British Columbia, Canada)

inner community 
space encourages 
social interaction. 
rigid ownership model 
results in declining 
population.

36 |rise and ruin of intentional communities Image | (Canadian Cohousing Network, n.d.)



Kailash Ecovillage 

(Portland, Oregon, USA)

implement circular 
systems. affordable 
rental model in 
exchange for 
participation.

37 |rise and ruin of intentional communities Image | (Kirsten Dirksen, 2021)



food as a 
social glue

38 |rise and ruin of intentional communities Image | (Northshireliving, 2019)



Image | (Bae, 2021)

food as a 
social glue

39 |rise and ruin of intentional communities



40 |location, location, location Image | (Midden-Delfland.net, 2025)



DUIFPOLDER

41 |location, location, location

1 2

1 ZUS proposal
2 Midden-Delfland proposal (Anna Lugard) 



Reasons for Site Selection
1. Designated as “high value” area
2. Core location of Midden-Delfland
3. Major bird habitat
4. Rural setting
5. Intersection of community

Masterplan Design Decisions
1. Design around existing residents
2. Nuanced borders based on natural markers
3. Flooding based on soil depression
4. Wildlife habitat protection
5. Contributes to social cohesion of region
6. Addresses economic activity to replace livestock  

42 |location, location, location

1 2 3

1 Duifpolder proposal (Anna Lugard)
2 Group masterplan (YuHyun Oh)

3 (Google, 2024)



43 |location, location, location
Map

((Ahn, 2025)

≈71,000m2

Residential Site

≈150,000m2

Agricultural Site



44 |who are these sitopians?

The Wedding Dance (oil-on-panel, 1566)
Pieter Bruegel the Elder

(Wikipedia contributors, 2017)

Tom, 38
Bachelor
Impulsive Individualist (13%)

#Daydrinker
#Kapsalon-enthusiast
#Feijenoorder # Het Legioen



10 (AdminStat, n.d.)

Municipalites & Population

1. Midden-Delfland (19,414)

2. Delft (103,581)

3. Rijswijk (55,220)

4. Den Haag (548,320)

5. Westland (111,382)

6. Maassluis (33,567)

7. Vlaardingen (73,924)

8. Schiedam (79,279)

9. Rotterdam (651,631)

45 |who are these sitopians?
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“Relocations are often related to events in a person’s life that 
cause a change in their housing needs... Because many of 

these life events occur between the ages of 18 and 35, people 
in this age group move more often than average.”

46 |who are these sitopians?

1 1 1

1 1 2

3

1 (AdminStat, n.d.)
2 (City Population, 2025)

3 (Centraal Bureau voor de Statistiek, 2024b)



47 |who are these sitopians?
(Motivaction, 2024)

(Leenaers & Donkers, 2015, p. 47)



100HOUSEHOLD 59
Sex: Female
Age: 29
Born: Netherlands
Citizenship: Netherlands
Civil Status: Bachelorette
Mentality: Cosmopolitan

48 |who are these sitopians?
100 households

(YuHyun Oh)



49 |who are these sitopians?
Units

(YuHyun Oh)



CONTINUOUS FLOW 
OF PEOPLE

KNOWLEDGE
COMMUNITY

EXPERTISE

LABOR
SOCIAL DYNAMIC

50 |who are these sitopians?
Unit designation

(YuHyun Oh)



CLASS

51 |who are these sitopians?
Cluster

(YuHyun Oh)



52 |synthesizing sitopic strategies
Johann Heinrich von Thünen 

(Verhoeven, 2018)



Von Thünen Model
(isolated state)

Ranching & Livestock

Three-field

River

Crop or pasture (alternate use)

Crop rotation
Forestry
Dairy & Horticulture 
City & Market

Model modified by River

53 |synthesizing sitopic strategies (Verhoeven, 2018, p. 16)



1m2 Herb wall & 3m2 Indoor planters

less more
expertise, labor, time, expenses, land125m2 Free range chicken

300m2 Fruit trees

400m2 Rooftop farming

500m2 Mushroom house

1000m2 Horticulture greenhouse

5000m2 Food forest

10,000m2 Paludiculture

150,000m2 Wheat/grains permaculture

1m2 Herb wall & 3m2 Indoor planters

less more
expertise, labor, time, expenses, land125m2 Free range chicken

300m2 Fruit trees

400m2 Rooftop farming

500m2 Mushroom house

1000m2 Horticulture greenhouse

5000m2 Food forest

10,000m2 Paludiculture

150,000m2 Wheat/grains permaculture
54 |synthesizing sitopic strategies (Verhoeven, 2018, p. 16)



community

block

cluster
household1m2 Herb wall & 3m2 Indoor planters

125m2 Free range chicken

300m2 Fruit trees

400m2 Rooftop farming

500m2 Mushroom house

1000m2 Horticulture greenhouse

5000m2 Food forest

10,000m2 Paludiculture

150,000m2 Wheat/grains permaculture
55 |synthesizing sitopic strategies

Adapted Von Thünen model
(YuHyun Oh)



56 |synthesizing sitopic strategies
Masterplan

(YuHyun Oh)



57 |vessel of rain and sun
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(galleryNOW, 2020)



photo
(Raddato, 2020)58 |vessel of rain and sun



photo
(Raddato, 2020)

photo
(Dongchonjae, n.d.)59 |vessel of rain and sun
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home 
to 
fork

to cluster pond 
(overfill to reservoir)

rainwater + 
greywater
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airtight breather 
membrane

load bearing studs 
in ecoocon prefab 
straw panels

piece of wood 
lintel anchoring

installation gap 
airtight breather tape

8 mm gap in 
corner battens

C.1 HORIZONTAL SECTION DETAIL

HYPOTHETICAL CLUSTER FORMATION

C.1

A.1A.1

N N
GROUND FLOOR PLAN FIRST FLOOR PLAN

SCALE: 1:5

SCALE: 1:100SCALE: 1:100

N

0 5 10
greenhouse/terrace egress kitchen adjacent wall wattle & daub wall
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Houses
(CSML)

Position 1.
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Position 2.
(P2)

Type 1.
(T1)

Position #.
(P1, P2)
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(RS, RSA, CSML)
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Type 3.
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Type 4.
(T4)

CSML.P2.T1
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CSML.P2.T2

CSML.P1.T2

CSML.P2.T3

CSML.P1.T3

CSML.P2.T4

CSML.P1.T4

Program of unit depends on the 
tenure model. Rental student 
housing units are grouped into 
“blocks” of six units. Rental studios 
and apartments units are grouped 
into blocks of three to four units. 
Co-ownership units are independent, 
and the number of rooms is 
inter-changeable with the size of the 
solar attic.

Position refers to a 
change of orienta-
tion of the unit 
within the cluster. 
This is either a 
directional change 
of the entryway or 
the adjacent block.

Type 1. blocks have a single adjacent block either to 
the east or the west. *All plans can be flipped on the 
vertical axis.

Type 2. blocks have a single adjacent block either to 
the north or the south. *All plans can be flipped on 
the vertical axis.

Type 3. blocks have double adjacent blocks either to 
the north and south or the east and west. *All plans 
can be flipped on the vertical axis.

Type 4. blocks have double adjacent blocks on a 
corner. *All plans can be flipped on the vertical axis.

CLUSTER MODULATION
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integrated 
greenhouse

negative pressure
extractor fan (steel)

insulated 
cold pantry
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61 degree summer 
sun angle 

solar blinds close and 
clerestory windows 
open above certain 
temperature.

roof eave prevents 
direct sunlight in the 
summer.

low pressure in greenhouse con-
stantly draws air from crawlspace. 
prevents overheating of green-
house and adequate ventilation in 
crawlspace.

Compressed earth block wall has 
a high thermal mass. Heat is 
absorbed, keeping indoor climate 
cool.

67 |vessel of rain and sun



15 degree winter sun 
fully penetrate into 
living space.

closed windows and 
doors create high 
temperatures in 
greenhouse. warm air 
circulates inside 
through convection.

compressed earth 
block wall radiates 
heat.
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home 
to 
fork

THE EDIBLE 
HOUSE OF 

CULTIVATION
73 |the edible house of cultivation
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76 |the edible house of cultivation Image |(EcoCocon, n.d.)



biodegradable
lightweight

low embodied energy
affordable

locally sourced
vapor-permeable

77 |the edible house of cultivation
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1. concrete pier and footing l-shaped steel rebar
2. robinia retaining wall with stepped greywater filter beds
3. steel knife plate joint with l-shaped anchors and bolts
4. steel anchor bolt
5. robinia shim
6. oak beam
7. dhf vapor permeable sheathing panel
8. pine joist (ground floor)
9. osb panel subfloor (ground floor)
10. pine weight distribution ring
11. ecococon straw panel
12. ground floor interior wall, pine studs with dhf sheathing
13. pine frame stairs with oak finish

14. pine ceiling batten
15. pine joist (first floor)
16. osb subfloor with oak floor and trapdoor (first floor)
17. osb panel subfloor (first floor)
18. laminated veneer lumber weight distribution ring
19. first floor interior wall, pine studs with dhf sheathing
20. wattle and daub wall made of douglas fir frame, hazel wattle, clay daub
21. wattle and daub wall made of douglas fir frame, hazel wattle, clay daub
22. ecococon straw panel
23. pine joist (terrace)
24. pine firring strip
25. steel gutter with pebble filter
26. plywood subfloor with waterproof membrane

27. plastic decking pedestal with robinia joist
28. robinia decking
29. ecococon straw panel
30. laminated veneer lumber and plywood box element
31. laminated veneer lumber and plywood box element
32. ecococon straw panel
33. douglas fir rafter
34. dhf vapor permeable roof sheathing panel

N1. ecococon straw panel
E1. ecococon straw panel
E2. laminated veneer lumber header
E3. wattle and daub wall made of douglas fir frame, hazel wattle, clay daub

S1. pine stud wall
S2. ecococon straw panel
S3. plywood rough opening
S4. compressed earth block wall
S5. oak timber column
S6. steel tension rod
S7. steel walkway
W1. ecococon straw panel
W2. laminated veneer lumber header
W3. wattle and daub wall made of douglas fir frame, hazel wattle, clay daub

78 |the edible house of cultivation
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1 Nutrition Science
2 Social Science

3 Environmental Science

What strategies can effectively integrate
food production and preparation
within residential communities

to develop a sustainable food system?

1

2

3



80 |conclusion

If the food system is to change, 
the place to begin is home.


