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In line with the title of this congress, 'Re-
building Paradise', I would like to start 
with an image of 'The Garden of Earthly 
Delights', which is actually the modern 
title given to a triptych painted between 
1490 and 1510 by the Dutch master Hi-
eronymus Bosch. You should keep in 
mind that this triptych saw the light of 
day in the same period that Christopher 
Columbus was discovering the Ameri-
cas (1492-1502), initially thinking that by 
traveling west, he had now traveled 
around the world and reached Japan 
and the East Indies. In this respect the 
outside of this triptych is interesting 
since it actually shows us three spatial 
concepts of a finite world, that is, a 
world that is limited in its extent:
One concept is as an island surrounded 
by water (the ancient mythical view of 
the world). 
The second is as an introverted spatial 
unit, a flat world enclosed within a huge 
transparent dome à la Buckminster 
Fuller, or like in the famous Flammarion 
woodcut, from 1888.  
And the third, that we could visualize to-
day, is as the surface of a globe, an idea 
that Columbus thought he had proved. 

In the context of this conference on the 
theme of sustainability, we should under-
stand that all three views are finite in 
terms of space and material, or better 
said, that the world as we know it today 
is finite in terms of territory and re-
sources. Paradoxically, it was at the 
time we slowly found out that the world 
was a globe that our urge to colonize all 
its territories and exploit its resources 
also took center stage, and we conven-
iently forgot that, ultimately, the surface 
of this globe, with everything it had to of-
fer us in terms of territory and re-
sources, was finite. 

So, what I would like to talk about today 
is territory and resources in terms of 
housing and its design (since that is my 
chair at the Faculty of Architecture at 
Aachen University). More specifically, I 
want to make a case for the introverted 
house that allows its inhabitants to live 
in a state of INTROVERTED EXTROVER-
SION. In other words, I want to address 
the house as the concept of a rebuild 
'paradise', from ‘pairi-daeza’, which, as 
you probably know, means surrounded 
by a wall in Old Persian. So, consider 
the house as a 'comfortable domain', a 
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totality of interior and exterior spaces for 
its inhabitants to dwell in, home as a 
safe and protected private territory.

Now, as we open the triptych we could 
ask the question, “Did Adam and Eve ini-
tially need something like a house in 
paradise?” 
Let’s take a closer look at Bosch’s ‘Gar-
den of Earthly Delights’, beginning with 
the left panel where he starts his triptych 
with an image that represents Adam and 
Eve (together with God) in Paradise. 
The middle panel of his triptych, then, 
represents the ‘Garden of Earthly De-
lights’, a kind of dream of a reconsti-

tuted paradise following the expulsion of 
Adam and Eve. 
And the right panel of the triptych shows 
us the final outcome of this dream, a 
kind of nightmare, or a sort of apoca-
lypse

As to the answer to the question, "did 
Adam and Eve need a house in para-
dise?" For Bosch the answer is simple: 
no, they did not, since they where pro-
tected not only by God, but also by an 
imaginary 'wall' (the pairi-daeza) enclos-
ing the ‘comfortable domain’ of their gar-
den. As we can see, this garden only 
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contained the two of them (next to God) 
and some small animals that weren’t 
dangerous. 
In the middle you can see how a river 
and a mountain range create a natural 
borderline confining the larger and dan-
gerous animals in the upper half of the 
painting. This ‘outside of paradise’ is 
where you would need a kind of 'wall' or 
'house' to protect yourself. And as you 
can see the birds in the upper half have 
protective houses in the form of caves.

The middle part of the triptych shows 
what happened after the expulsion. 
They went out and multiplied and thus 
founded mankind. But as it seems they 
didn’t yet realize that man is not only a 
social 'animal' but besides that a territo-
rial 'creature'. Well, soon enough they 
were going to find out that envy among 
each other (from en=upon + videre=to 
see, i.e., to cast an 'evil' eye upon) 
would quickly lead to both social and ter-
ritorial conflicts.
In the middle part of the triptych, in the 
so called ‘Garden of Earthly Delights’ as 
the dream of a rebuilt paradise, every-
thing still seems to be OK. Groups, cou-
ples, different races mingle and look rela-
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tively happy. There seems to be no envy among the people, although we can see 
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that some of them retreat playfully into 
house-like places as in a game of 'hide 
and seek'.  In the middle of the painting 
itself you see another type of people, rid-
ing all kinds of animals, a sort of no-
madic people who don’t need some-
thing like permanent houses. And then 
at the top you can see a kind of fantasy 
of a city with larger high-rise structures 
housing both people and animals.

Next, on the right of the triptych we get 
the nightmare. This is where you can 
see envy at work giving rise to social 
conflicts, leading to religious  and ethnic  
clashes, trade disputes and ultimately to 
brutal territorial wars, in which the bor-
ders of one's initial 'comfortable do-
main', the walls of the city and its 
houses are under threat.
This is where the enclosure of paradise 
as a spatial form, a wall that protects 
you and your loved ones within a 'save 
territory', turns into its opposite for your 
envious enemy. 
In other words, hell, which derives from 
the proto-germanic ‘haljo’, meaning 
something covered up, something hid-
den. 
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In this sense of safety and protection 
the etymology of words like ‘comfort-
able’ and ‘domain’ is also interesting. 
Comfortable is derived from ‘com’, inten-
sive and  ‘forte’, meaning ‘strength’, like 
in fortified (also think of comforting, as a 
source of alleviation or relief). 
Domain in the same line combines Latin 
expressions like ‘dominium’, property, 
‘dominus’, master and ‘domus’, house.

It seems that it was only at the end of 
the 20th Century -- the time in which 
globalization as a territorial concept be-
came a fact-- that we slowly started to 
realize that our world, with everything it 
has to offer us in terms of territory and 
resources, is finite. But this was some-
thing that Adam and Eve and their off-
spring didn’t know yet because they, like 
us, had to find out the hard way. 
After being thrown out of their ‘comfort-
able domain’ because of their curiosity 
(their thirst for knowledge) they would 
have to survive on their own within the 
realm of themselves and nature.
They had to protect themselves against 
the elements, against dangerous ani-
mals and, just a little later, against other 
peoples as well. Therefore, they had to 

learn empirically how to create the arti-
facts they needed for their survival, such 
as how to construct shelters against the 
elements, how to build enclosures to 
protect themselves against dangers 
from the outside, and how to make tools 
to make life easier. 
In short, the Creature created by God, 
i.e. man in Paradise, needed, after his ex-
pulsion, to learn how to create his own 
‘comfortable domain’: humankind had 
to learn to Re-build Paradise.

If we look at the ‘legend’ of Adam and 
Eve in Genesis, it is as if we are looking 
at a piece of cultural history in a nut-
shell. This is a piece of ancient history 
dealing with the spatial foundations that 
underlay the construction of culture or 
better said, the spatial foundations of liv-
ing together with others. Accordingly, 
we can read the story as the history of 
early mankind’s mounting problems of 
territory and resources. 

In this representation of Adam and Eve 
with Cain and Able (by Julius Schnorr 
von Carolsfeld), we can view Adam and 
Eve as mankind's initial hunter-
gatherers. In the same vein we can see 
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how their oldest son Cain (with the ap-
ple) has become the farmer and young 
Abel the herder. These represent two 
strategies for (a more comfortable) sur-
vival that mankind developed after being 
hunter-gatherers, but fostering funda-
mentally different ideas about territory. 
In this image you can also already see 
social envy brewing, since the younger 

one gets all the attention and Adam 
does not even look at the apple that 
Cain hands him. 

The extra attention that the parents give 
the younger one might be understand-
able while he is still an infant and needs 
extra protection and care. But if the Su-
preme Being also prefers the offerings 
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of Abel the herder more than the offer-
ings of Cain the farmer, a fundamental 
envy and conflict is created. So we can 
understand how Cain here casts a really 
evil eye upon Able.

Thus a conflict is born that is both a so-
cial conflict (envy amongst family mem-
bers) and a conflict over territory and re-

sources. One is Able, the herder who as 
such leads a more nomadic life, lives in 
temporary encampments and wants to 
roam around freely to find grazing 
grounds for his herd and freely accessi-
ble watering places. The other is Cain, 
the farmer who lives a more sedentary 
life close to his land, protecting his terri-
tory and crops against grazing herds 
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and needing a secure water supply to 
water his crops. Under these circum-
stances a lethal conflict is often inevita-
ble.

After Cain killed Abel, he, his clan, and 
his fellow farmers had to leave the do-
main of the tribe (of the family and the 
bloodline), in a kind of second expul-

sion. They wander off outside the terri-
tory of the nomadic herders and he even-
tually founds mankind's first city, Enoch 
(named after his first son). 

Now he (his clan or tribe) becomes sed-
entary again and cultivates the land 
around the city. Within the city special-
ized crafts then develop, markets are in-
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stitutionalized in terms of time and place 
and trade becomes a crucial factor in 
picking the right location for subsequent 
cities. 

On the other hand, the nomadic tribes, 
who are now envious of the wealth accu-
mulated within the cities, are developing 
their warrior skills, so that they are able 

to seize the valuable resources pro-
duced in and among the cities. 
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You can see this fundamental difference 
in the understanding of 'Space and 
Place', the concept of 'Territory' in a mi-
crocosm within this image of the so-
called tree of life, in the Tsavo National 
Park in Kenya. The monumental tree 
gives an idea of place and orientation in 
the immense space surrounding it. And 
it provides shade and indicates the pres-

ence of water, which are valuable re-
sources in a hot and arid environment. 
And as such it is ideal for all nomads 
whose only property is mobile, namely 
their herds.
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But this is not the case with the seden-
tary people. Their property is not mobile 
(it’s immobile); it is ‘Territory’ that is 
defined/marked-off by a perimeter, repre-
senting an agreement among people, a 
border, a wall or a fence, not to be 
breached.  It is in fact a pairi-daeza, 
which, as I mentioned before, means sur-
rounded by a wall in Old Persian.

So how to create your own comfortable 
domain, your 'Paradise', your home?  In 
German you have the expression ‘Einge-
friedet’, which indicates a territory 
'brought to peace' (Frieden=peace) by 
means of a ‘com-fortifying’ (fortis-
=strong) wall or fence.
So this is what you could call your do-
main, the space you dominate, your do-
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mus, your house.  In Arabic dwelling is 
‘Sakan’, which means tranquility and 
peace.

There are many spatial layers of 'com-
fortifying' or 'einfrieden' and many 
mechanisms to filter what or who comes 
in and what goes out. This Assyrian bas-
relief of a fortified village of ±900 B.C. (in 

the Palace of Sennacherib in Nineveh) 
gives us a clear image of protection and 
order by means of the perimeter wall, 
the gates with crenellations and the divi-
sion in quarters.
You can read such a fortified village as a 
system of spatial layers with different 
scales. That is, as the city-wall, the quar-
ters and the surroundings;
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the sub-division of the quarters into 
urban-blocks;
the sub-division of the urban-blocks into 
separate houses;
and finally the house itself with its inter-
nal transition from public to private 
spaces, its entrance(s), its system of fil-
ters and locks and interior and exterior 
rooms.

To find out what this means for the 
house itself in terms of typology, we can 
do the same with one of the cities that 
came after Cain's city of Enoch. This 
city of Enoch was built east of Eden in 
the land of Nod. So if (according to the 
legend as described in Genesis) we con-
sider paradise to be located somewhere 
in Mesopotamia, this should be in the vi-
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cinity of ancient cities like Ur, Uruk, Ni-
neveh, Babylon or the like. 
Let’s take Babylon for example, up the 
Euphrates River. Its roots lay in the 4th 
millennium B.C., but it doesn’t become 
important until the period 1770-1670 
B.C. and then again a thousand years 
later between 620-320 B.C. (the new 
Babylonian empire).

What mainly interests us are the housing 
types of which these cities consisted, 
since in a way they show us the different 
social units and the manner they are spa-
tially related to each other. 
In spatial terms within these cities you 
would have the districts or the quarters, 
the blocks and then the houses. Within 
the houses themselves you would have 
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the filters, the locks and different in-
between spaces, on the route from the 
public street to the heart of the house 
and then the most private quarters of 
the house.

In essence, what all these houses did 
was to group the different rooms around 
the courtyards that provided them with 

light and air. These courtyards were the 
actual centers of the house, the private 
‘paradises’ of the inhabitants, small spa-
tial interfaces between man and nature/
culture.
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The tradition of the introverted house 
and garden, however, is not something 
restricted to Mesopotamia. The intro-
verted house and garden is what you 
could call a universal dwelling type, a 
type of dwelling in which the ‘outside’ 
space also is an ‘inside’ space. 
Mexico itself has some of the most beau-
tiful modern examples originating from 

the Islamic roots of Spanish colonial ar-
chitecture.  
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I can't express the essence of the intro-
verted house better than with the words 
of Johannes Spalt:
“Set in the midst of the universe, man 
needs a place of peace, of seclusion, as 
part of the greater, hostile, amorphous 
world outside, a space which, all the 
same receives its share of day and night, 
sun and moon, heat and cold and rain. 

This space, which is subservient to the 
passage of the days and years and the 
rules that order existence, is the ‘court-
yard’.“
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Introverted Extroversion
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The world as we know it today is finite in 
terms of territory and resources. And as 
I said before, what I want to talk about 
today is territory and resources in terms 
of housing and design. More specifi-
cally, I want to make a plea for the intro-
verted house -- the house as ‘paradise’, 
or better said, the house as a ‘comfort-
able domain’ for you and your loved 
ones. 

I also want to show you that an intro-
verted outside space (call it patio, court-
yard, atrium or garden court) has much 
more value than the extraverted space 
around our house. 

Where, today, are the problems of terri-
tory and resources in terms of housing 
and design that we have to deal with?
If, for example, we take the Netherlands 
we can see the following: 
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In 1900 the Netherlands had 5 million in-
habitants, the average dwelling unit was 
40 m2 and there were on average 5 peo-
ple living in it, meaning 8 m2 of interior 
dwelling space per person.
In 1950 this grew to 11 million inhabi-
tants, the average dwelling unit was 72 
m2, and there were on average 4,5 peo-
ple living in it, meaning 16 m2 of interior 
dwelling space per person (so it doubled 
in 50 years).

In 2000 this then grew to 16 million in-
habitants, the average dwelling unit was 
89 m2, but there were on average only 
2,3 people living in it, meaning 39 m2 of 
interior dwelling space per person. 
So in the subsequent period of fifty 
years it more than doubled again, since 
every dwelling unit only accommodated 
half the number of inhabitants. In other 
words, within a hundred years our per-
sonal interior dwelling space grew al-
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most five-fold to what we occupied in 
1900. But even more extreme is the 
change in so-called ‘net city space per 
inhabitant’. This is the average exterior 
territory belonging to each dwelling unit 
(the garden, the exterior space for stor-
age, private parking, etc.) and it went 
from 4,2 m2 per inhabitant in 1900 to 
51,6 m2 per inhabitant in 2000, so a 
more than twelve-fold increase.

Thus if we want to discuss today’s prob-
lems of territory and resources, in terms 
of housing and design, we have to ad-
dress the problems caused by this stead-
ily growing territorial footprint. In other 
words, next to the five-fold increase of 
our interior territory (with all its energetic 
consequences), we also have to deal 
with the more than twelve-fold increase 
of our exterior territory (with all its envi-
ronmental consequences). 

What was/is the cause?
The enormous growth of our territorial 
footprint, specially in the second half of 
the 20th century, was only possible be-
cause of the fact that a much wider 
spectrum of the population experienced 
the relative affluence of the former (up-

per) middleclass, which in turn also nur-
tured their steadily growing demand for 
more ‘spatial comfort’, i.e. spatial 
(mono-) functionality and individual pri-
vacy within the house, next to more 
green and privacy outside and not to for-
get the growing (territorial) space 
needed for the car(s).

Comfort! 
This, as we saw before, is an ambivalent 
term that nowadays refers to 'something 
producing physical ease and well-being, 
like freedom from constraint or the pleas-
ant lifestyle secured by prosperity'.  
Now, in architectural terms there are two 
types of ‘comfort’: one we could call 
‘mechanical comfort’, as among others 
described by Giedion in his "Mechaniza-
tion takes command," and another type 
which we can call ‘spatial comfort’.

We can demonstrate both forms of com-
fort if we imagine how the one-room 
dwelling in this image developed over 
time to become a modern house. If we 
take the fireplace, in the right hand cor-
ner of the picture, we can imagine how 
over the years it technically developed 
from an open fire to present day central 
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heating, and from a fireplace with a 
cooking pot, via the cast iron stove to a 
fully automatic cooking range with a 
turbo oven and a microwave.  
Likewise, we can see it in the left hand 
corner with the water bucket that devel-

oped from getting water from a nearby 
creek or a well, via a pump over a sink, 
to having running hot and cold water in 
all rooms that need it. 
The far corner on the right with the 
stacked bed bunks developed from 
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sleeping on a bed of leafs or straw, via 
the spring bed, to the fully adjustable 
beds we can get today.
And the corner with the closet and the 
table developed, from one multi-
functional table used for all aspects of 
live in the same room, to several mono-
functional tables for different aspect of 
life each within its own room.

It was actually Ernst Neufert who de-
scribed this development of spatial com-
fort as a development of the four cor-
ners of a one-room dwelling, and how 
these corners gradually developed into 
recesses, then separate rooms and then 
how these rooms, by means of a kind of 
‘cell division’, transform into independ-
ent rooms and areas of ever more spe-
cialized functions.

This, in Neufert’s graphic depiction of 
this development, for instance is where 
a working-class house was developing 
towards in the first half of the 20th cen-
tury (3 bedrooms for, respectively, par-
ents, boys and girls). 

This is where it developed to in the sec-
ond half (every child having its own bed-
room). 
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And this is Neufert’s overall image of 
this ‘subdivision of space, from one-
room dwelling to palace’. 
The only shape that somehow doesn’t fit 
Neufert’s rectangular graphics is that of 
the garden, or should we say the out-
side space, which is drawn as a circle.

This outside, uncovered space or ‘gar-
den’, has always been an ambivalent 
space. In times when the surroundings 
weren’t safe and secure, this open 
space of the ‘palace’ was introverted 

into a courtyard and the palace became 
a castle. In times when the surroundings 
were safe and secure the open space of 
the ‘palace’ would get extroverted into a 
surrounding garden and the palace be-
came something like a huge extroverted 
pavilion in a park. 

What now would be better in our times 
-- not only in terms of territorial footprint 
and resources, but also in terms of com-
fort -- an extroverted house or an intro-
verted house? Remember these are 
times in which the safety and security of 
our surroundings, both communal and 
individual, are becoming ever more am-
bivalent. 

To understand what we are talking about 
when we speak of our territorial foot-
print, I did put two comparable coun-
tries (Netherlands and Germany) next to 
each other. They are comparable coun-
tries in terms of spatial and mechanical 
comfort, but with different prevailing 
types of dwelling (single-family/multi-
family respectively). 
However, before we come to that we 
can first see from these statistics that 
the average territorial footprint (plot) per 
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dwelling-unit in the Netherlands as com-
pared to that in Germany is almost the 
same (18x18m. in The Netherlands and 
17x17m. in Germany). Also the average 
floor surface of a new dwelling is compa-
rable, 115 to ±114 m2, respectively. At 
the bottom is a little figure and ground 
experiment to show what an extroverted 
and an introverted house would mean in 

terms of inside-outside space. The 
green is the respective plot (territorial 
footprint) of 18x18 and 17x17m. and indi-
cated on it in black is the respective 
floor surface of a one storey 
extroverted/introverted house, 115 and 
114 m2. But we’ll come back to that 
later.
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As can be seen from this EU-statistic, 
the prevailing dwelling type in the Neth-
erlands is the ground-bound, single-
family house with private garden, 
whereas in Germany the prevailing type 
of dwelling is the stacked multi-family 
house or flat, which features the commu-
nal garden. So, even if both countries 
are comparable in their average territo-

rial footprint and the size of new dwell-
ings, there is a significant difference be-
tween the Netherlands and Germany in 
terms of typology. 
The Netherlands has a large percentage 
(58%) of semi-detached single-family 
houses, 15% detached single-family 
houses and only 27% multi-family Flats 
with apartments. 
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Germany on the other hand has a large 
percentage (64%) of multi-family houses 
or flats, 23% detached single-family 
houses and only 13% semi-detached 
single-family houses.
But more important is the relationship 
these differing typologies have to the 
outside space or garden and the distinc-
tion of whether this is a private outside 
space or a communal outside space. 
In the Netherlands 73% of the houses 
have private gardens while in Germany 
only 36% of all houses have a private 
garden (so a little less than half of the 
Dutch).

This raises a fundamental question to-
wards our concept of territory, since, as 
said before, man not only is a social 
creature, he also is a territorial creature, 
which means that the territory he marks 
out on the earth as being his domain of 
safety and comfort, his house and gar-
den, his inside and outside dwelling 
space, is primarily bound to the earth 
(the terra). 
Thus stacking 'territories' on top of each 
other must have been a fundamental 
change in the human mind and in man’s 
concept of territory and control of a do-

main. Therefore, somewhere in ancient 
history there had to be a very strong rea-
son to start to do so. 
As far as I could find out, the first to 
start to stack separately owned (that is, 
not rented or leased) dwelling-units on 
top of each other were the Carthagin-
ians. 

The reason for was the very small terri-
tory they had been granted to start to 
build their new city on, which was soon 
followed by huge economic success in 
trading. This in turn acted as a magnet 
on people that wanted to be part of that 
success, which resulted in an explosive 
growth of population and wealth. 

The founding myth of Carthage tells the 
story of the Phoenician princess Dido 
who had fled her city Tyre (in present 
day Lebanon) in 814 BC.  She landed in 
what is present day Tunisia, its then 
ruler, the Berber king Larbas, however, 
only allowed her and her entourage to 
take up refuge within a piece of territory 
as large as that which could be ‘cov-
ered’ by an ox-hide. In turn the King, af-
ter making the deal, discovered that this 
refugee was a very clever lady. She had 
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the ox-hide cut in very fine strips, still 
connected to each other, and with that 
she ‘encircled’/’covered’ a complete hill, 
which would become the nucleus of Car-
thage. This city would very soon start to 
prosper and attract many new settlers, 
but expansion was always very difficult, 
so it seems that stacking territorial prop-
erty was the only possibility (with all its 

attendant legal difficulties, since territo-
rial properties now become dependent 
of one another). 
The Romans quickly adopted the idea of 
stacking and realized that it was an ex-
cellent way to exploit private territorial 
property in the city. They did so by build-
ing high, multi-storey tenement and 
apartment blocks with some small com-
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munal courtyards and calling them insu-
lae, whereas the Greeks’ concept of this 
was an urban block with a set of indi-
vidually owned houses.

Map drawn up in 1844 showing the ini-
tial territory of Carthage and the later 
Phoenician and Roman expansions of 
the city’s walls.

Artist impression of Carthage during the 
so called Sicilian wars with the Greeks in 
480-307 B.C.

These concepts of the tenement block 
and later the ‘cooperative’ apartment 
building have survived, or better to say 
they were specifically introduced again 
by real estate and land speculators, to 
make as much profit as possible with 
their urban property. 

This map, drawn up by Roland Rainer 
around 1950, shows you that it was 
clear to most architects and urbanists 
that density and the size of the city, how-
ever, is not synonymous with the type of 
the multi-family house.

And it is also that trying to win back 
dwelling surface by means of stacking 
only makes sense with two or at maxi-
mum three storeys. 
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The book "Die Gegliederte und Aufge-
lockerte Stadt" (The Structured and 
Loosened-up City) that Göderitz, Rainer 
and Hoffmann published in the second 
half of the 1950’s was again a reaction 
to the ‘modern’ trend of stacking that 
started at the end of the 1920’s, driven 
by Gropius and Le Corbusier. As we 
could see before it initially were the prop-
erty owners that, for economic gain, 
opted for stacking dwelling units on top 
of each other. At the end of the 19th cen-
tury, however, the overcrowding of the 
cities became so extreme that new solu-
tion had to be found. 
The impetus for this was the idea that 
more sunlight and fresh air would bring 
physical and social hygiene to those 
overcrowded cities. 

To the left, see Ernst May's idea of ± 
1929-30, about the development from 
the closed urban block of the 19th cen-
tury, via the urban block with green inner 
court of 1910, to the open Block of 1925 
and finally to the new (low-rise) ribbon 
development (Zeilenbau) in 1930. 
In fact, he also wanted to go to the mod-
ern version of the semi-detached row-
house typology with a private garden, as 
preferred by the Dutch and most other 
countries west of Germany and north of 
France (England, Belgium, and Scandi-
navia). For an illustration of a modern 
version of the semi-detached row-house 
think of the 1927 examples designed 
and build by J.J.P. Oud and Mart Stam 
at the Weißenhofsiedlung in Stuttgart. 
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To the right the counter movement, here 
we have Walter Gropius' illustration ac-
companying his 1930 lecture at the 
CIAM 3 in Brussels, entitled “Low-, Mid- 
or High-rise Building?”  The theme of 
this CIAM 3 was “Rational Lot Develop-
ment” and it was here and then that Le 
Corbusier, under the heading of "The 
Subdivision of the Land in Cities", 
showed his Ville Radieuse again. In 
1930 Ernst May and also Mart Stam 
were in Russia, so there was no real op-
position to the preoccupations of both 
Le Corbusier and Gropius for re-
planning the existing urban areas with 
high-rise housing for the working 
classes.

Gropius' main argument in determining 
the density and the building type was 

the angle of the sun. And this solar an-
gle started to influence architecture in 
Germany in such a way that Bruno Taut 
could later say:
“Since in about 1925, in Germany, in a 
matter of speech, one ‘Discovered’ the 
Sun for Architecture, and one exclu-
sively stared at it until blindness.”

Another critic of Gropius' single minded 
view is Ludwig Hilberseimer.
In his “Die neue Stadt / The New City”, 
of around the same period, he proves 
that the density is the same whether you 
go up nine storeys or you build one-
storey courtyard houses (of the famous 
L type), even if you stick to the lowest 
sun angle in winter, which is about 14 de-
grees. 
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Hilberseimer does not have a preference 
for one or the other type of dwelling; for 
him it’s important that people can 
choose how they want to live.

Thus with Hilberseimer the private gar-
den is back in the picture again, but has 
to fight the large open spaces that Le 
Corbusier and Gropius prefer as the 
places where the workers can restore 
themselves.

(Ludwig Hilberseimer die Neue Stadt 
1928-31, here are his calculations.)

Yet the modern courtyard house was 
somehow also in the air in that period.  
Think for instance of the designs by 
Hugo Häring in 1928, or here in another 
example of an L shaped courtyard 
house from 1927 or earlier, by Jozef 
Frank, from Austria.
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Interesting, also, is the territorial foot-
print occupied by this house, which is 9 
by 8 meters, so 72 m2, with a courtyard 
garden of 5 by 5, is 25 m2. The inside 
dwelling surface is 47 m2 (72-25) at 
ground level and 32 (4x8) at the first 
level. So in total you have 79 m2 of in-
side dwelling surface and 25 outside 
(which might even be enlarged by a roof 

terrace over the living room of 3x5 is 15 
m2). The intelligence of the introverted 
house is (as we can see in this example) 
to be found in the distribution of the in-
side and outside spaces and in the way 
these are relating to each other. 
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Let us now have a closer look at this dis-
tribution of inside and outside spaces, in 
combination with the possibility to re-
ceive light and look out into the garden.
What this figure-ground example shows 
very clearly is that introversion creates 
an outside space (a courtyard or atrium 
of three by five units) with a scale that 
matches the inside spaces.  In other 

words it becomes an outside room. 
While on the other side the extraverted 
type of the pavilion becomes somehow 
ridiculous. Both are the same in terms of 
plot size (11x9=99 units), inside space 
(84 units) and outside space (15 units). 
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To get a reasonable ‘green belt’ around 
the extraverted house you need a kind 
of nine-square grid of equally large 
plots, meaning that to get the same den-
sity you would have to stack nine extrav-
erted units on top of each other.
Or what if we would distribute the whole 
outside space of the extraverted house 
to one side, like in a row-house? Still 
rather ridiculous: the garden would be 
1,66 units deep.

What if we go to an only partly two-
storey courtyard house and a two-storey 
row house?  Although the garden of the 
courtyard house is smaller it seems big-
ger since all rooms have a relation to the 
private garden. In the row house on the 
other hand, only the rooms in the back 
have a relation with the ‘private’ garden.
Courtyard house: The total plot is still 99 
units, the private garden is now (7x5=) 
35 units, on the ground floor we get 
(11x4 + 5x4=) 64 units of inside dwelling 
space and on the second level (5x4=) 20 
units, which again gives a grand total of 
84 units. 
Row house: The total plot is also still 99 
units, the inside dwelling space is distrib-
uted over two stories of each (9x4,66=) 
42 units, total 84, the garden now be-
comes (99-42=) 57 units (=9x6,33).
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What if we look at the enclosing walls 
and facades of these 2 types? Open fa-
cades normally have more heat-loss in 
winter and more heat-gain in summer, 
because of the large glass surfaces. Nor-
mally, they are also more expensive than 
closed facades, because of the window 
and door openings and the work of join-
ing the whole together. 

Moreover, an open facade is also more 
expensive in terms of maintenance than 
a closed facade. Best are party walls, 
since they have almost no heat loss or 
gain, they are relatively cheap since you 
share the wall (50/50) with your neighbor 
and they also don’t need much mainte-
nance since they are interior walls. 
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So we can see significant differences in 
both types in terms of open facade, 17 
to 36 (more than double), closed facade 
12 to none (even if you would count 
open and closed facades together you 
only get 29 for the courtyard house and 
36 for the row house) and also in terms 
of party walls the courtyard house is sig-
nificantly better with 29 to 18,66.

What if we make the row house nar-
rower and deeper and we turn the court-
yard house so the double high closed fa-
cade at the front can become a double 
high party wall? We can see that now 
they start to get closer to each other, 
but still the courtyard house performs 
better. 
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Making the row house even narrower 
would bring them closer, but there is a 
limit to the depth of the row house while 
still receiving enough light.

Now, there is also another question that 
starts to come in, namely, where would 
you prefer to live and what is the poten-
tial for (relatively cheap) further develop-
ments of the house? 

The only way the row house can de-
velop (expand) is towards the garden 
side, but this has its limits in terms of 
the depth because of natural lighting. 
The part of the garden needed for the ex-
tension could be gained back as a roof 
terrace on top of the extension. Or you 
could go further up to a third storey, but 
that will be rather expensive.

The courtyard house, on the other hand, 
could easily use the roof terrace on the 
first floor as an extra outside space, it 
could easily and relatively cheaply ex-
pand the second storey and still use the 
rest as an extra roof terrace.
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What about the roof, you might ask? 
Well, in former times the roof was al-
ways the weak spot, since this was a 
large surface losing internal heat in win-
ter and gaining external heat in summer. 
In present time, however, we have very 
good and cheap insulation materials and 
its thickness does not play an important 
role since, in contrast to extra thickness 

in walls, you don’t lose surface and thus 
usable space. 
In fact, if we think about this large sur-
face turned to the heavens we can see 
its enormous potential for harvesting so-
lar energy, for collecting rainwater and 
should even consider all the micro-
climatic advantages of turning our roof 
into a green oasis.
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What about the possibility of clustering? 
We already saw what it means to share 
walls in terms of heat loss in winter and 
heat gain in summer. Clustering is a 
form of horizontal stacking and these 
emperor penguins know exactly what 
the advantages of clustering are in a 
harsh climate.

Around the beginning of the 20th cen-
tury we started to forget about these ad-
vantages and we started to consider 
clustering to be identical with overcrowd-
ing. This, as we saw before, produced 
among certain leading architects and ur-
banists a trend towards freestanding 
(high-rise) buildings in space. 
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However, for those architects their own 
private ideal very often was also the free-
standing ‘villa’ surrounded by a garden, 
or as the ancient ‘villa's’ next evolution-
ary state, being the penthouse that by 
means of its roof terraces overlooks the 
city.

But we can see from the representation 
of a two-storey detached house on the 
right that, to achieve something coming 
close to that ideal of the villa, or the 
pavilion-like palace that opens up to-
wards its natural surroundings, it needs 
a much larger territorial footprint to also 
provide for the necessary privacy out-
side. 
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As I tried to show with these simple 
territorial-footprint-examples, clustering 
in combination with an introverted typol-
ogy saves (surrounding) territorial space 
and also improves the privacy of the gar-
den or outside space.

The plot size I used in these examples is 
9 by 11 units.  If we take 1 unit to be 1,5 
meters, we get 13,5 by 16,5 meters, 
which is about 223 m2, which is very rea-
sonable for a courtyard house and still 
somehow reasonable for a row-house, 
but not so for a detached house. 

Just how realistic such a courtyard 
house might be in terms of spatial and 
functional layout can be shown in one of 
my own designs.
The total plot size of this example is 16 
x 12 meters, so 192 m2.

The dwelling area, without the 36 m2 of 
the carport and storage, would be 86 m2 
(on the ground floor) with a garden of 60 
m2.
It’s a typology with a certain type of flexi-
bility built in.
First, it had to be able to be a relatively 
inexpensive starter house. That is this 
situation, if you ignore the staircase for a 
moment.

Then it needed to grow when the family 
expanded, which would be possible by 
introducing the staircase and a second 
floor just over the carport, storage and 
staircase. If both of the extra upstairs 
bedrooms were not used, the (bed)room 
at ground level could become a study. 
Here, the second level has 2 bedrooms 
(each 12,5 m2) and a bathroom, in total 
±36 m2
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But this second storey could also be 
used as a completely separate living 
unit, a kind of studio (without the walls 
separating the 2 bedrooms). A kitchen 
unit could be placed against the bath-
room wall and on the other side you 
would get a wardrobe and storage unit, 
the rest would be living/sleeping area. 
This would be a good option for this 

space then after the children have left 
the house. The elderly inhabitants could 
again return to their starter house and of-
fer the space above for rent. Individual 
entry for the studio or the two rooms up-
stairs would be via the ‘back or side 
door’ down under the carport. And the 
open connection to the house could be 
closed off by an extra door (red dotted 
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line). Thus, in its flexibility (its inhabita-
tion career) as well it is a rather sustain-
able typology.

And (opposite page) this could be one of 
the ways to cluster them, resulting in a 
density of 52 houses per hectare, in 
comparison to the Dutch/German aver-
age of 33 that we saw before. The divid-

ing garden walls do not necessarily have 
to be walls; they could also be high 
hedges (especially at the ends).

Another possibility for replacing the gar-
den walls (as we can see in the example 
below) might be to use plant-covered 
earthen berms at the public side. An im-
portant consideration here is that the 
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public space of the street gains the char-
acter of a park-like setting, the green 
berms work as vertical front gardens 
and, in combination with the trees that 
line the street, they form a kind of ave-
nue (which does not necessarily have to 
be straight; it could also meander or 
take on a more organic form).

Plot size including berm here is 
(22,5x10) 225 m2.  The total dwelling 
area is 132 m2 (84 plus 48). The garden 
including the berm is 89 m2.

The garden level is a good 50 cm higher 
than the pedestrian walkway, which 
means that the overgrown berm is lower 
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from the inside, but the privacy from the 
public side is still secured. 
It’s a trick often applied in a traditional 
Japanese garden, a kind of enforced per-
spective that gives the impression that 
the garden is deeper and over the plant-
covered berms you can see the trees as 
a borrowed landscape.  

Ground floor area, without the carport, 
84 m2.

Second floor two bedrooms, bathroom 
and staircase total 48 m2.
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Up to now we talked about an average 
density of dwelling-units and inhabitants 
and we saw that they are comparable in 
Germany and the Netherlands even if 
there are significant differences in dwell-
ing types, multi-family houses versus 
one-family houses (flats versus semi-
detached and detached houses).
Let’s now have a closer look at the den-
sity and the distribution of public and pri-
vate space, plus the distribution of in-
side and outside dwelling space, if we 
look at different types.

A good example in this case is Jørn Ut-
zon’s Kingo housing complex in 
Helsingør, Denmark, designed in 1953 
(center- right). To the left we see a rib-
bon development (Zeilenbau), a housing 
complex of flats over 3 storeys, and 
sandwiched between we see a develop-

ment with detached houses (mostly one 
storey with a pitched roof).  

In plan, to the north is the ribbon devel-
opment with large lawns between the 
flats.  Under it are the detached houses, 
each on its own plot and in the south 
are the courtyard houses of Utzon clus-
tered around some park-like public 
spaces.

If we look at the plot size (territorial foot-
print) of one of the Kingo houses (next 
page) we can see in Google Earth that it 
is around 15 x15= 225 m2.
The Garden is about 10x10=100 m2, 
which leaves a dwelling surface of about 
125 m2 that often includes a garage.
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If we compare that to the three-storey 
ribbon development (Zeilenbau) with 
each having 24 flats, we can see that 
the plot (including some parking) is 
about 3844 m2, divided by the 225 m2 of 
the Kingo development, this means that 
in terms of plot size it could hold 17 
Kingo houses.
In terms of dwelling surface we are talk-
ing about 2040 m2. Dividing this by 24 
means that each flat is about 85 m2 
whereas a Kingo house has about 112,5 
m2.  In terms of dwelling surface it is 
2040/112,5, or 18 Kingo houses. 

So in general we could say that these 
two types are about comparable in plot 
surface and in total dwelling surface.
The ribbon development generates 
more yet smaller dwelling-units, but it’s 
a multi-family house with only a kind of 

balcony/loggia for private outside space 
as the lawn between the houses is com-
munal.
On the other hand, with the Kingo devel-
opment we are talking of one-family 
houses with each having 100 m2 of pri-
vate garden space.

Now, if we look at the detached houses 
(next page) we can see that the average 
plot could hold about 3,5 Kingo houses. 
The footprint and dwelling surface is an 
average based on the measurements of 
the more simple volumes and comes 
down to around 200 m2, which is about 
1,8 times Kingo. On the other hand, the 
garden is more than 5 times that of a 
Kingo house and still looks much too 
small to give this extraverted typology 
the necessary privacy in relation to its 
neighbors.
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If now we compare the distribution of 
public and private outside space, we 
can see that the total plot size, including 
the water surface, is 51.231 m2.
If we deduct the water surface we have 
about 46.000 m2 for building houses left. 
Initially, Utzon planned to put 76 houses 
on the site, but then reduced it to 60. 

With 76 houses it would have been 
(46000/76) 605 m2/house, with the ac-
tual 60 houses it is (46000/60) 766 m2/
house. 
This is still less than the 800 m2 of the 
detached houses to the north of the site, 
but at the same moment Utzon's houses 
look much more like villas in a park than 
do the detached houses with their own 
‘private’ territory do. 

As we can see here, the Kingo houses, 
with their clearly defined private patios, 
are clustered in such a way that they are 
grouped around a set of park like 
spaces. In effect, these are borrowed 
landscapes that the houses open up to 
via the patio in a very controlled way, 
which is achieved by means of modulat-
ing the height of the delimiting patio’s 
wall.
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What Utzon creates are essentially archi-
pelagos of houses grouped around a 
kind of open spaces in a semi-public 
park, however without compromising 
the privacy of the houses and their pat-
ios. In addition, all houses can be 
reached by car and the routes to do so 
are integrated in the green space of the 
park-like setting that the houses are 
placed in.

Here is a typical plan of a Kingo house 
(14,84x14,64= 217,25 m2) a view of the 
patio.

Now, I would like to show you some ex-
amples of different types of introverted 
(or courtyard) houses and the way they 
distribute the inside and outside space.  
This is ‘The Ryde’ in Hatfield New Town, 
which is next to Welwyn Garden City, 
the 2nd Garden City (following Letch-
worth Garden City) in England, founded 
by Ebenezer Howard in 1920 and one of 
the first New Towns. Instead of the in-
tended 12 standard houses the archi-
tects (Peter Phippen, Peter Randall and 
David Parks) used the available plot to 
realize 28 introverted houses, a tennis 
court, a communal nursery with a guest 
apartment and 6 extra garages and stor-
age spaces. 
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The typology and structure of these 
houses is very simple: (party) walls are 
set apart at ± 6,8m. (center to center) to 
form slots with a wooden post-and-lintel 
structure in between, not only to reduce 
the span, but also to split the plan in two 
zones. One, the slightly wider zone, is 
for living, dining and kitchen, and the 
other is for sleeping and bathing.

It is a deep-plan typology, as used be-
fore by among others Serge Chermayeff, 
but in fact its a very old typology.  One 
can also find it in traditional Japanese ar-
chitecture like, for instance, in the 'ma-
chiya', the townhouses of Kyoto, or in 
ancient Egypt. Within this typology, the 
patio in the middle and the patios in the 
front and the back provide the deep-
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plan with the necessary light while addi-
tional roof lights are used to provide ex-
tra light and ventilation to specific rooms 
like the kitchen and the bathroom. 

Although this wasn’t the case with this 
house, within this sequence one could 
also imagine it as a house that can grow 
over time.
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A 20 foot building line (red dotted line) 
was required so the houses had to be 
set back from the street for about 6 me-
ters.

If now we correct the average plot sizes 
with ± 6.8x6m = 40 m2, we get a density 
of 43 dwellings/hectare (average Ger-
many Netherlands 33), meaning at 2,2 
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dwellers per dwelling unit 95 inhabitants 
per hectare (av. 72). Average dwelling 
area is, 2560/28 = 91,5 m2.

Also of interest is the kind of changes 
the inhabitants made over time.  One in 
particular is that some put over the cen-
tral patio a glass roof that can be 
opened, thus turning it into a winter gar-
den (which not only has functional but 
also climatic benefits in winter time).
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The next example is a relatively un-
known typology for an introverted 
house, developed by Oswald Mathias 
Ungers, at about the same time as Phip-
pen, Randall and Parks developed ‘The 
Ryde’. It was for the housing project 
‘Neue Stadt’ (New Town) in Cologne, in 
1961-64. The typology went through sev-
eral design stages, but was never built.

It’s a set of 3 clusters of courtyard 
houses, each placed around a kind of 
communal square. 
The garages, parking places and 
garbage-can depots are concentrated at 
the side of the public street. 
It’s actually one basic type, but with 
slight changes and sometimes a sort of 
separate extension for lodgers like 
grandparents or servants. 

Here an example of the basic type with 
just a variation in bedroom layout. Char-
acteristic and also very intriguing is the 
central living room, or better said, the liv-
ing pavilion that has a free view into 
three courtyards or patios. 
The front side contains on one side the 
entry hall with wardrobe, toilet, study 
and a staircase that leads up to a guest 
room and on the other side are the 
kitchen and the dining room that opens 
to the living pavilion. At the other end of 
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the living pavilion we find the bedrooms 
and bathrooms.
The plot is 16 by 16, so 256 m2, the total 
dwelling area is about 188 m2 and each 
patio is about 25 m2.

An optimal density can be achieved by 
clustering these units next to each other 

and back to back, thus resulting in a 
density of 39 dwellings per hectare. 
Also imagine the plasticity of the street 
facade, the lower part of the dining 
room (E) and Kitchen (K), the double 
height of the study (A) with guest room 
above and the middle height of the living 
pavilion (W). 
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The last example I would like to show 
you is again one of my own designs. It’s 
in the heart of Maastricht and located in 
the interior courtyard of an urban block, 
which in former times housed a monas-
tery.
The courtyard is defined by a set of 
buildings that surround it, a former 
chapel and 6 large chestnut trees. My 
task as an architect was to convert the 
surrounding buildings of this former mon-
astery into dwellings, while preserving 

the quality of the main courtyard with 
the trees. One enters this courtyard via 
an under-passage on the north side of 
the urban block.
The 3 patio houses I want to show you 
are on the left, but the patios at ground 
floor level, you see here in green, are 
mainly just providing light and air to the 
bedrooms located on the ground floor.
The actual patios are on the second 
floor, where the living quarters of these 
houses are located.
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A closer look shows you the typology: 
main entry (red arrow) and (left) the entry 
to the storage/utility space for bicycles, 
washing machine, boiler etc. 
Then behind the main entrance are two 
(bed) rooms to the right and the bath-
room and master bedroom to the left, 
plus the wardrobe, toilet and the stair-
case that leads up to the living room, 
kitchen and dining room. And don’t for-
get the raised patio, or terrace, of about 
25 m2, which not only is the private out-

side space but also provides the light for 
the living quarters. The glass facade to-
wards the patio faces south and has a 
retractable awning that can cover the 
patio completely from sun and rain.
The average plot for this type would be 
12,5x8,5 = 106 m2, resulting in 94 dwell-
ings per hectare, 207 inhabitants per 
hectare, or in short, almost triple the 
number of the Dutch/German average.
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If we were to sum it up we could say, by 
means of the urban examples of the 
Kingo houses and its surroundings, that:
- The density of introverted houses is 
comparable to stacked dwellings
- In introverted houses the private out-
side space is really private
- With introverted houses there is in fact 
no ‘left over’ outside space

- The unambiguous distribution of public 
and private outside spaces also allows 
for the integration of clearly defined com-
munal spaces
- Introverted houses with their own pri-
vate outside spaces, thus allow for full 
integration of public, communal and in-
frastructural outside spaces, thus saving 
valuable space and territory.
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If we were to sum up the advantages of 
the introverted house in terms of a sus-
tainable dwelling environment, we could 
say its characteristics are:
- High-density, thus a good economic 
scale for the necessary services  
- Low-rise, thus has a pleasant spatial 
scale for dwelling, walking, cycling

- Clear distribution of public, communal 
and private outside space
- No ‘loss’ of ‘green’ space if integrated 
with the infrastructure
- Relatively independent in terms of so-
lar position, since it is low-rise
- High degree of privacy and individual-
ity also in the outside space
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- Good inside-outside relationship of all 
rooms (view, light, air)
- High degree of comfort (security, in/
outside climate, maintenance)
- High degree of functionality (large part 
of the house on one floor)
- High degree of flexibility (habitation ca-
reer, demographic changes) 

We may further summarize the advan-
tages of the introverted house up in 
terms of a sustainable building typology 
as follows:
- Introversion allows the enclosing fa-
cade surface to be optimized 
- Introversion also allows for a high de-
gree of horizontal clustering (party walls)
- Thus resulting in both economic and 
energetic benefits 
- The large roof surfaces offer a high po-
tential for harvesting sunlight and rain-
water
- The integration of all these potential 
benefits results easily in opting for ener-
gy+ houses 
- The roof terraces offer a further enlarge-
ment of the garden and its greenery
- Technically and structurally these 
houses, since low-rise, are rather simple 
and easy to build

- Pre-fabrication and do-it-your-self are 
viable options (flexibility, economy) 
- Depending on the typology and its plot 

dimensions, the ground costs and the 
infrastructure can be further optimized.

But next to all these 'material' benefits 
let’s not forget the highly important phe-
nomenological aspect of the courtyard 
that links our dwelling to the idea of a re-
build paradise, as expressed in Johan-
nes Spalt's 'Philosophy of the Court-
yard':

“Set in the midst of the universe, 
man needs a place of peace, of seclu-

sion, 
as part of the greater, hostile, amor-

phous world outside, 
a space which, all the same receives its 

share of 
day and night, 
sun and moon, 

heat and cold and rain.
This space, 

which is subservient to the passage of 
the days and years 

and the rules that order existence,
is 

the ‘courtyard’“
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