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3	 Cities	as	Living	Systems

3.1	 The	Nature-Like	City

In the opening chapters, I have tried to show how our modern environment 
separates us from the close and sustainable relationship we had with nature. Out 
of our mechanistic world-view, we create an environment that is quite difficult to 
connect to, and that is in some ways quite alienating. This leads us into destructive 
patterns that take us further away from being able to live sustainably. However, 
nature is still there, and contact with it can help us to develop a sense that we are 
connected deeply to the earth. By reconnecting with nature, we are further able 
to understand how relating to the environment as one’s own self could be possible. 
In this way, perhaps it is also possible to fashion the city so that it has a self-like 
resonance. 

In this chapter, I wish to explore in more detail how the city can be congruent 
with the workings of nature. My thesis is that the city can actually be alive. That 
is, if I look at the new definitions of life according to living systems theory, I can 
draw several parallels between what I see there and the way I see successful cities 
working. First, I would like to just show a few examples of built environments that 
seemed to be very nature-like.10 They seem to be almost part of nature itself (see 
figures 51-53), overleaf, and contrast them with the photo of the industrial city, 
fig. 49, right).  In these pictures, natural and man-made elements seem to be in 
balance, responding to one another, shaping one another. Certainly, nature can be 
integrated in this sort of way into the city. But here I try to give a few examples of 
how the built environment itself can be more like an actual living system.

Fig. 49. (above) The city of the industrial revolution, built as if it were a machine.
Fig. 50. (below) a nature-like environment.
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Figs. 51-53. 
(this and follow-
ing pages). 
In these environ-
ments, nature 
and built environ-
ment seem to 
grow together to 
form a continu-
ous fabric. 
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3.2	 Wholeness	and	Autopoiesis

The first aspect of living systems that I would like to explore in the city 
is wholeness. By wholeness I mean that the city cannot be separated into parts 
without losing some transcendent aspect. The parts are in close relationship in a 
way that they give rise to something new, a wholeness, which goes beyond those 
separate parts. 

I want to illustrate this point by using an example, a photo of a stairway on 
the island of Ponza, off the coast of Italy. The steps are going up the side of a hill, 
and on either side there are the walls of buildings. Further up, at several points, 
doorways open out onto the steps. Now, one could just say that the walls plus the 
steps equal the whole. But this does not seem to be quite right. Together they from 
a complete fabric - a buildings-steps whole that can’t be broken into parts. If you 
were to remove the steps, important aspects of the buildings would go missing, 
and visa-versa, if you were to remove the walls, the steps would lose some of their 
meaning. Their relationship would be disturbed.

When I look at this constellation, I also see that the buildings and the steps in 
a sense make each other. Where the wall ends, the stairs begin. Out of the two, a 
transcendent whole is born. It has “made itself.” I am choosing these phrases, because 
they seem to mirror the concept of an autopoietic system which was developed by 
Humberto Maturana and Franciso Varela. An autopoietic system is a “network of 
production processes in which the function of each component is to participate in 
the production or transformation of other components in the network. In this way, 
the entire network continually ‘makes itself.’” (Capra, 1997, p 98) This is a process 
that is going on in living organisms at many different levels. According to Capra 
(explaining the Gaia hypothesis), this is also occurring at the planetary level:

There is a tight interlocking between the planets’ living parts – plants, micro 
organisms, and animals- and its non-living parts – rocks, oceans, and the 
atmosphere. The carbon dioxide cycle is a good illustration of this point. 

Fig. 54. Steps and walls form an irreducible whole through a dialogue and 
mutual creation of the parts.  

Fig. 55. The steps of the Bauhaus University form no whole that transcends 
its parts. 
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The earth’s volcanoes have spewed out huge amounts of carbon dioxide 
(CO2) for millions of years. Since CO2 is one of the main greenhouse 
gases, Gaia needs to pump it out of the atmosphere; otherwise it would get 
too hot for life. Plants and animals recycle massive amounts of CO2 and 
oxygen in the processes of photosynthesis, respiration and decay. However, 
these exchanges are always in balance and do not affect the level of CO2 
in the atmosphere. According to Gaia theory, the excess of carbon dioxide 
in the atmosphere is removed and recycled by a vast feedback loop, which 
involves rock weathering as a key ingredient.

In the process of rock weathering, rocks combine with rainwater and 
carbon dioxide to form various chemicals, called carbonates. The CO2 is 
thus taken out of the atmosphere and bound in liquid solutions. These 
are purely chemical processes that do not require the participation of life. 
However, Lovelock and others discovered that the presence of soil bacteria 
vastly increases the rate of rock weathering. In a sense, these soil bacteria 
act as catalysts for the process of rock weathering, and the entire carbon 
dioxide cycle could be viewed as the biological equivalent of …catalytic 
cycles.” (Capra, 1997, p 104)

Capra is describing a biological-chemical process of mutual transformation, 
while my example is not. However, I think I can make an analogy between the 
two by seeing the mutual-making of stair and wall as the result of a dialogue, or a 
dialectical process of interaction between the two. 

Of course, what I like to do is line up photographs that are similar, but also 
different in some important respect, so I would like to show you a picture of some 
other steps, which are from the Bauhaus University Library in Weimar (see previous 
page). Here, you see a very similar thing. There are steps going up, and walls on 
either side. But somehow this strikes me as a very different sort of place. The steps 
of Ponza shift this way and that, not randomly, but in a subtle response to the 
walls, here opening out onto a terrace, there letting in an entrance. But the concrete 
library steps do not seem like this. They are also simply bounded by the walls. There 
is no evidence of an unfolding dialogue between walls and stairs over time. The 

space was simply created all at once by addition: walls + steps = space. But there is 
no resulting emergent wholeness that transcends this simple sum. 

I’d like to show a similar idea, illustrated with two examples, figures 56 and 57, 
shown at right. They both show paths and a house’s exterior wall that curve together 
– in each picture, is the shape of the building defined by the shape of the path, or 
has the shape of the building defined the path? Again, the answer seems to me to be 
that they create one another. There is a complimentarity between the two. They add 
up to a unique thing, a building/path curve. Part of the charm of the path is that it 
has a wall on one side, which is the side of the building. There is the feeling that the 
two are in intimate relation. 

And again, we can contrast the feeling of this by looking at a path that has just 
been designed, (fig 58, opposite, below left) a place in a garden where they just 
created some random curve, but the curve doesn’t relate to anything – it doesn’t 
create something bigger through its relationships. This fails to create any larger 
wholeness in the environment. 

In these two examples, the two elements co-create each other, and in the 
process make up a new whole, which is greater than the sum of the parts, this sort 
of constellation of walls and steps, or buildings and paths. I see the wholeness of 
the city as the result of countless numbers of these kind of co-creative events - 
buildings, walls, steps, entrances, squares, parks, and so on - that are creating one 
another in such a way that they can’t at all be separated out from one another. 
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Fig. 56 (left) & 57 (below, right). 
Curved path and building arise together. 

Fig. 58. The shape 
of this path does not 
respond to anything 
in particular. 
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When we look at a picture of a whole town that has this connected quality, 
in which every part defines every other, it would probably look something like 
the picture of the village in figure 59, left, above, to which we can contrast quite 
clearly with the modern city, figure 60, below,   which, by comparison, is built by 
modular addition. The parts are disconnected from one another, and are stacked, 
endlessly repeating. Taking away a building or city block has no impact on the 
whole, because there is no whole.

3.3	 Our	Relation	to	Space

As I was trying to understand how the city could be an autopoietic whole, I 
came into contact with the idea that space was one of the actors in the autopoietic 
process. When it comes to human interactions with place, space is not empty 
nothing. According to Bill Hillier and Julienne Hanson, (p. 199) of University 
College London, space has “laws of pattern [that] are independent of humans,” 
and because of this it “has at least a dialectical relation with society. It can answer 
back. It does not obey some set of social determinants without imposing some of 
its own on autonomous reality.” It is for this reason that Hillier and Hanson call the 
city a socio-spatial system, a system involving both society and space in a dynamic 
relationship. 

Bill Hillier calls human society a discrete system which means that it is made up 
of separate individuals that are not fixed in space. Thus the system is not spatially 
continuous, but takes on different shapes as people move around. He continues that 
discrete systems “have mechanisms which permit them to retrieve a description of 
the system itself at any point in it” and furthermore, “the information on which the 
system runs [is carried]… in reality itself, in the spatio-temporal world.” In other 
words, “what genetic instructions are to a biological system, spatio-temporal reality 
and activity are to a discrete system.” This is difficult for me to understand, but 

Fig. 59 (above). The living city is an indivisible whole. 
Fig. 60 (below). The modern city is built my modular addition. 
There is no whole that transcends the parts. 
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here is what I think it means: the built environment provides the code for the social 
system that produced it. Perhaps this is what I was trying to say in the last chapter. 
The built environment has embedded in it the values and behavioural laws of the 
society, which we respond to subconsciously in accordance with societal norms. 
According to Hillier, this can have the effect of “self-reproduction of the socio-
spatial system under relatively stable conditions.” That is, the society remains stable. 
It continues to do what it always has. However, since the retrieval mechanism - that 
is that thing that tells us how we are supposed to behave – is in physical reality 
itself, “the system is highly susceptible to external perturbation.” That is, a new type 
of built environment  quickly changes society’s patterns of activity, entering a new 
self-reinforcing dialogue of place and person.

3.4	 The	Mutual		Creation	of	Sustainable	Communities	and		Socio-Spatial	
Systems

This brings me back to the question I am trying to pursue: if the city will tend 
to self-reproduce its socio-spatial patterns – even destructive ones –what is the kind 
of socio-spatial pattern that really sustains in the sense the I have been trying to 
get at? As I have been trying to show, the self-sustaining city I think will foster 
intimate connection between person and place so that nature-like mind and place 
are reflected in one another. It will also foster intimate connection between people, 
since a city is not just the result of one person’s interaction with a place, but a whole 
community’s.

I would like to look at how places bring people into contact. The built 
environment, at a very basic level, is a collection of walls and openings connecting 
spaces with one another. Walls naturally block visibility, and so hinder our ability 
to see one another. But of course, for buildings, we need walls. But it is possible to 
create a walls-openings-space system that optimizes social interaction – that brings 
people into contact. This system fosters what Bill Hillier calls co-presence – the 

mutual awareness of the presence of other people in space.
Co-presence has very important results. In How Buildings Learn, Steward Brand 

discusses the success of the Massachusetts Institute of Technology and quotes 
MIT’s campus planner Robert Simha: “The thing which has characterized MIT’s 
success is a physical environment which does not impair communication and set 
up arbitrary barriers to it. There are no boundaries…You can wander unfettered 
from one discipline to another without even knowing you have, and bump into a 
physicist, and then a few feet way bump into a chemist….The action at MIT occurs 
in the public ways and intersections….” (Brand p. 177) What he is describing is a 
situation of co-presence. The space sets up the likelihood that people can interact, 
which leads to conversation, and, more importantly, to new ideas. Simha concludes: 
“We’ve seen that areas which are physical cul-de-sacs soon become intellectual cul-
de-sacs.” In this kind of place, people can develop their ideas and grow as people. 

Community is also an emergent whole that is more than just the sum of several 
individual people, and a space can foster this too. To illustrate, Brian Goodwin 
gives the example of a family health center in England where children were allowed 
to choose their activities. These were offered not during rigidly scheduled classes, 
but were available for the children as needed. At first the situation was chaotic, but 
after some months, a natural social order arose organically. The children seemed 
liberated to fulfil their own goals, but at the same time there was a great harmony in 
the whole. This was partly thanks to the physical layout of the building. According 
to Creighton, an employee of the center, 

The design of the building was a revelation. That alone was, in my opinion, 
the master key to the liberation I have referred to. Although primarily 
designed to facilitate the doctors’ observations, the open plan and windows 
through which the main activities could be viewed, gave members the 
unique opportunity  to move about the building, to watch others enjoying 
themselves, and to be tempted to join in and have a go themselves. 
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As with the MIT building, the “open plan” of the health center fostered interaction, 
and the same thing happens on the level of cities. Bill Hillier and his team have 
studied quantitatively how urban spaces - as well as buildings – effect interaction. 
They found that a particular kind of settlement had particularly positive effects in 
bringing people together: the traditional settlement. Here, “accidental contacts… 
inevitably occur in the vicinity of dwellings, and … any sight lines minimise the 
reductive effect of local break-up of space on numbers of such contacts.” (Hillier, 
et al., p. 133) This is exactly what Creighton liked about his building. In both 
cases, the environment allowed people to see other people, and this, according to 
Creighton and Brand, had important positive effects – people were able to learn 
from one another, connect, self-organize, and expand their horizons. The examples 
show that the people themselves were also aware that the space helps this process, 
and felt some gratefulness for it. This is the kind of feeling about a place that I think 
makes people want to sustain the place, just as the place sustains them. 

But what does such a place actually look like? It must have the particular kind of 
shape that allows people to see one another. One way that I am able to understand 
this concretely is through the concepts of the isovist and visual integration. An 
isovist is the area that you are able to see while standing in any given place. If you 
are standing in a room with an open doorway in it, most likely, if you look all 
around you, you can see the whole room, and some portion of the adjacent room. 
Depending how much you can see of other rooms from where you stand, you 
can say they are more or less visually integrated. In the case of something spatially 
very complicated, like a city, the overall visual integration of the city with itself 
has important implications for the life of the city. In a visually integrated city, 
or part of one, you can see through to other parts of the city, which means you 
are more likely to see other people. This yields higher co-presence between people. 
By contrast, a visually non-integrated environment limits visibility and therefore 
limits copresence.  What I understand Hillier to be saying is that the traditional Fig. 61. A visually integrated street.
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city layout optimizes copresence. It allows people to interact face-to-face, to form 
bonds, to learn from each other, and to self-organize into communities. And these 
communities are then in a good position to feel the benefit that the space provides 
and to choose to sustain it. 

What I see, therefore, is that the urban form of the sustainable traditional 
settlement is exactly the form needed to support social conditions that will 
promote the sustainability of that form. The urban form, with its strange curving 
streets and intersections actually optimizes potential for human interaction. And  
the social networks that are the result of such interaction optimize the potential 
for human care of the built environment. The socio-cultural community and the 
spatial structure thus co-create one another. They constitute an autopoietic system, 
a system in which the environment brings them into constant contact; they form 
networks of interaction, mutual care and care for the environment; and they in 
turn re-invest in the environment that makes their community formation possible. 

3.5	 Structurally	Open;	Organizationally	Closed

An engaged community will have the will to sustain the built environment that 
sustains it. But for this to be possible, the built environment must be physically 
capable of being sustained. It must be a dissipative structure. Dissipative structures 
are characterized by a pattern of organization that remains the same, while their 
material constituents change . They are open to the flow of energy and matter. For 
example, on the cellular level of an organism, cells are constantly being replaced. This 
is called structurally open. However, even while the physical material is constantly 
being recycled, the overall shape of the organism remains unchanged. This is called 
organizationally closed. Thus, according to Capra, in a dissipative structure, “matter 
continually flows  through it, but the system maintains a stable form.” (Capra, 
1997, p 164) As I looked at cities, I found that I could see this process going on 
in them, too. I also found in cities the property that results from being structurally 

Fig. 62. A visually non-integrated street.
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open and organizationally closed, which is self-renewal. On all scales, I found that 
the pattern or organization of physical objects, as well as their patterns of interactions 
with human beings seemed to remain relatively stable, while the structures were 
constantly being recycled and repaired. The city was renewing itself. Furthermore, 
the organization of the entire urban fabric promotes this self renewal. Buildings 
and streets are constructed such that their parts are easily interchangeable without 
disrupting the patterns of activity in which they are involved. This is thanks to a 
number of factors.

First, the material body of the city is built using methods that allow for self-
renewal to take place. The physical organization of buildings and streets allows 
for the constant renewal of their structures while maintaining their organization 
allowing them to continue functioning. The timber-framed house is case in point. 
It is made of a wood skeleton and filled in with one of any number of possible 
combinations of materials, including mud, plaster, straw, brick or stone, all of 
them recyclable, easily shaped by human hands, requiring no special technologies, 
and revealing a rich nature-like texture which engages the senses (see figure 64, 
left). These fillings can be repaired, while leaving the structure intact. Small-paned 
windows are another example. Single broken ones can be replaced or patched, 
while the overall window pattern is retained and the remaining panes can remain. 
Likewise, the cobble-stoned street can be easily repaired by removing just the 
necessary stones, repairing  what lies beneath, and then putting the stones back or 
replacing them. Streets can also be re-laid bit by bit, so that a minimum amount of 
the overall fabric is disturbed at one time (see figure 66, opposite, right). The fit of 
the stones is not air-tight and mechanistically straight, but slightly loose, allowing 
for variation and the need for replacement. 

A self-repairing structure allows the whole organism to continue functioning. 
In a living system such as the human body, for example, the cells are continuously 
being replaced, and yet the body continues to live. When we become injured – we 

Fig. 63. Timber-frame construction: a frame awaiting a new filling.

Fig. 64. Timber-frame construction: filling in the walls with simple and ubiqui-
tous materials.
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Fig. 65.Small pieces make for easy repair: stained-glass window panes. Fig. 66. �aving-stones allow the street to be repaired with minimum to the overall sys-�aving-stones allow the street to be repaired with minimum to the overall sys-
tem. A pipe is replaced, but the rest of the street stays.
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scrape our knee for example – our body heals the wound, but still allows the rest of 
the organism to keep going. Blood continues to reach the scraped knee even while 
it heals. An urban fabric can work like this also. If an underground pipe needs to 
be replaced, a few bricks can be removed, the pipe can be replaced, and the bricks 
can be put back in place. The rest of the city remains undisturbed. In Freiburg, I 
watched a cobble-stoned paving in between two street-car rails be repaired. The 
repair-work didn’t effect the rail-service whatsoever: the workers just paused in their 
work, took a step back, and let the car roll right over where they were working. Five 
seconds later they were back to their task (see illustration, left). 

This self-renewal occurs even on the scale of the building as a whole (see 
figures 69 and 70, on the following pages). When buildings are torn down, their 
replacements are built in almost exactly the same place, and even take on the same 
shape. This allows the community-supporting organization of the city (its network 
of relationships) to remains the same, even while the building is replaced. Just 
as small cobble-stones and window panes allow them to be replaced more easily, 
narrow buildings in the Living City allow for a small part of the urban fabric to 
be repaired, while the surrounding buildings and the form of the urban fabric 
as a whole remains intact. The new building, occupying the same position and 
relationships as the previous can carry out the same function as the old one, as part 
of the living network. 

While traditional repair methods are optimally non-disruptive, the use of 
industrial methods means large disturbances to the wholeness of the Living City. For 
example, replacing an asphalt street requires heavy machinery, noise and pollution, 
and traffic inconveniences (see fig 68, opposite),  while replacing a window requires 
a giant lorry to transport it and later a crane to install it. In both cases, there is 
disruption to the fabric of the city extending quite a distance beyond the locus of 
needed repair. Furthermore, careless design necessitates the need for large machines 
in the hands of specialists to accomplish what used to be simple every-man tasks. 

Fig. 67. The repair-work of the cobble-stoned street doesn’t effect the rail-service whatsoever.
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Things like washing the walls, that used to be done with a handmade mop and 
ladder now require mechanical lifts and specially-designed spraying devices, thereby 
shackling the simple task to the entire global economy.

Because of the costs of using such a large apparatus, the fabric of the city is 
often replaced in large, wasteful, energy-consuming, and expensive chunks. At the 
Bauhaus Library in Weimar, I have been watching a crack slowly form in a giant 
window that will cost thousands of Euros to replace (see figure 72). First it was only 
a few centimeters long, just jutting out from the bottom corner. If it had been a 
small pane of window, it could have been replaced at low cost by a handyman. But 
because the window was so large, it wasn’t worth replacing the whole thing for such 
a small crack. So the crack has been left to grow, slowly, over months, infecting the 
whole pane, until eventually it will take over the whole window.  This is an example 
of how the use of giant industrial parts blocks the potential for self repair and 
adaptation and leads inevitably to decay. Even the University, with all its resources 
faces a large sum of money to fix this result of design that hinders easy repair of the 
built environment. 

In the next town over, I found another example. Apartment blocks built under 
the former Communist regime are slowly crumbling. The blocks are made from 
huge pieces of concrete that are so heavy that normal people can do nothing to 
repair them. The times have changed, and it is no longer fashionable to live in this 
area. The expense of making any changes to the structures is very high, and so the 
buildings are not able to be part of a flexible, adaptive fabric of the overall built 
environment. They are just slowly dying (see figure 74).  

Batty’s statement about local mobilization implies that a city lives by mobilizing 
local people as well as resources. This is made possible by the use of the simple 
technologies that I have mentioned: they can then be used by everyday people who 
know local conditions best, and can respond to those conditions as needed. Urban 
self-renewal would thus be the process of the local city inhabitant building her own Fig. 68. High-tech materials and machinery perform the same task with maximum waste and 

disruption to the system.
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Fig. 69. A building has 
been replaced but its 
community-supporting 
network of spatial rela-
tionships remains the 
same.
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Fig. 70. A single building 
is replaced without dis-
turbing its nieghbours.
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Fig. 71. The simple task of wall-washing is made impossible without cumbersome and fossil-
fuel dependent technologies. 

Fig. 72. This window has a tiny crack, barely visible in the lower left corner. The size of the 
glass pane prevents timely repair because its replacement is too costly.
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city. The city would slowly and continually renew itself through countless little 
repairs and modifications, made possible by its own structure. Materials would be 
produced by simple technologies available locally, and require knowledge that is 
easily attainable. They would be utilized in small enough pieces that any human 
being could manipulate them in her hands. Repair could then occur in real time, as 
need permitted. As soon as bricks would get dislodged in a wall, for example, they 
could be replaced, and the wall could be strengthened in an afternoon. 

It seems perhaps paradoxical to say that building slowly ends up saving time, 
but I think it is true. Many old stone and timber-framed houses and cities are still 
alive and well. They take time to repair, but they last a long time. The products of 
the industrial growth economy are built with the goal of saving time and effort, but 
in the long run, they do the opposite. They merely displace externalized problems 
onto the future, when we will have to deal with dumpsites resulting from wasteful 
manufacture, and the social problems that result from too-hasty building. Modern 
buildings are turned into waste more quickly than adapted ones because they were 
incorrectly adapted to begin with, and were built to be unable to adapt thereafter. 
Then they are replaced with something new and equally un-adapted, and the 
mistake is repeated. The wiser choice that I see is to inhabit the city as if it were a 
living thing, so that it has the time to reflect, grow, adapt, repair, and reproduce in 
congruence with nature’s cycles.

3.6	 Self-Similarity

As I pointed out in an earlier section, natural and nature-like environments have 
fractal-like qualities. This means that not only is there detail at every level of scale, 
but that on many levels, the small parts look like the whole. In other words, they are 
self-similar. Another way to say it is that they are recursive, which means that their 
overall form is made up of parts that have the same form. What is remarkable is 
that this characteristic is found not only in natural forms such as trees, river deltas, 

Fig. 73. Building with big pieces (here, giant window-panes are being deliv-
ered) ensures dependence on large-scale economies to provide machinery, 
logistics and manufacture. 

Fig. 74. Un-repairable environments are unable to adapt to change and even-Un-repairable environments are unable to adapt to change and even-
tually are abandoned.
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and the human blood-vessel system, but in the structure of particular human-made 
artifacts, such as vernacular villages and cities. In some African villages, the fractals 
are particularly pure. Ron Eglash discovered very clear fractal forms in a wide 
variety of African art and design including the Ba-Ila village and the Mokoulek 
village (figures 75 and 76, left).

Although most traditional settlements don’t contain such pure fractals, fractal 
qualities such as recursiveness, I believe, are one of the marking traits of the Living 
City. In chapter four, I will look at Christopher Alexander’s concept of the center, 
which is a field of coherence. Centers are mutually defining: centers are made up of 
other centers. By this definition, the theory of centers is recursive.11

It seems to me that the term “self-similarity” can be seen not only geometrically, 
but can refer to the transcendent Self that I mentioned in chapter two. I find that 
the living city is similar to myself in the ways that I have mentioned earlier, and 
I will continue to try to show that it is related to the recursive idea that the city 
contains the same essence on all levels of scale, inside us and outside. This idea 
exists also among some traditional cultures, who believe that they in some sense 
contain the entire cosmos within them. Settlements and dwellings are therefore 
sometimes built as representations of the cosmos in miniature, which underlines a 
community’s feeling of at-home-ness in the universe (see figure 77, left).

3.7	 Earth-based	scaling	

“The abstract entity is in a kind of ‘reality sandwich’.” – Bill Hillier and Julienne 
Hanson.

I would now like to connect my study of how cities function as living systems 
to the question of scale. Scale is not arbitrary. In the previous section, I said that 
cities are fractal-like in the sense that they are self-similar on many scales. Pure, 
computer-produced fractals are characterized above all by self-similarity on every 

Figs. 75 and 76. Two fractal villages. In each, the parts are pictures of the 
whole in miniature. Left: The Ba-Ila Village; Right: The Mokoulek Village. 

Fig. 77. A metaphoric fractal: The Tongkonan house is a representation of the 
cosmos in miniature.
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level of scale  - infinitely (see opposite, above), but fractal-like forms in nature 
exhibit self-similarity on several, but not on an infinite number, of scales (see figure 
79, opposite, below). At the very least, when we get down to the cellular level, then 
a different logic takes over.

In nature one does find remarkable self-similarity across scales – for instance the 
structure of a river delta, when magnified a thousand times looks remarkably like 
the river itself. However, at each level of scale, specific laws apply. These have to do 
with the realities of life on earth – the size of molecules, the effects of gravity, and 
so on.12 For example, the characteristics of an elephant, such as its thick legs, are 
required for it to simply support its weight.13 If it were one tenth the size, its physical 
characteristics would be much different. Such specific limitations exist at all levels 
of scale, and relate not only to physical forms, but to social ones also. Appropriate 
scale is a matter of utmost importance for creating sustainable physical and social 
systems. This realization was central in E.F  Schumacher’s groundbreaking book 
Small is Beautiful. Likewise, Ivan Illich addressed the problem of scale in creating 
what he called a “convivial” society. According to Ivan Illich,

To each social environment there corresponds a set of natural scales. This is 
true for the primary group, for the production unit, for the city, the state, 
and the organization of [human beings] on the globe. To each of these social 
environments there correspond certain characteristic distances, periods, 
populations, energy sources, and energy sinks. In each of these dimensions, 
tools that require time periods or spaces or energies much beyond the 
order of corresponding natural scales are dysfunctional. They upset the 
homeostasis which renders the particular environment viable. At present 
we tend to define human needs in terms of abstract goals and treat these 
as problems to which technocrats can apply escalating solutions. What we 
need is rational research on the dimensions within which technology can 
be used by concrete communities to implement their aspirations without 
frustrating equivalent aspirations by others. (Illich, 1973)

Fig. 78. A computer-gener-A computer-gener-
ated fractal is self-similar 
on endless levels of scale.

Fig. 79 (below). Fractal-like 
features in natural objects ex-
ist only along a specific range 
of scales.
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In this book, I try to echo Illich’s (and Schumacher’s) call for a careful study of 
appropriate dimensions for technology. While, as Illich says, there are scales specific 
to each social group, they are ultimately defined by Earthly realities. In between 
the size of the Earth and the size of things relevant to the interaction of the human 
and the environment, there is a complete hierarchy of scales, each with its limits on 
technology and activity, which Alexander et al. attempted to describe in detail in A 
Pattern Language.

 The city lives when its tools and technologies are properly proportioned to 
natural scales. Because the city lives through the face-to-face interaction of humans 
with each other in space, and with the place itself,  I think the scale of the built 
environment must be adjusted to the limits of human faculties which enable these 
interactions, most notably mobility and vision.

The scale of the city required for meaningful human mobility is already well 
understood in urban design. The size of a good urban quarter in which human 
beings can meet basic daily needs is generally defined by the distance that a person 
can walk in a reasonable amount of time – around fifteen minutes. But many 
cities still measure distances in urban space (not to mention energy sinks) by an 
automotive measure. In car oriented places, I find myself walking dispiritedly 
for long periods through what feels like an endless nowhere of concrete and cars. 
These places erode the possibility for human beings to meet basic needs because 
the distances are simply too long. They encourage us instead to bypass them fast as 
possible, rather than to engage them as living subjects.

The size of buildings, doorways, squares and streets in the Living City are also 
adjusted to the limits of human vision and verbal communication. These scales are 
the foundations of community interaction. The human eye can only distinguish a 
person by the features of her face at 12 meters, or 40 feet away, and recognize them 
at all at 22.5 meters, or 75 feet. Therefore, if we are to recognize other people in 
the street, the latter should be the maximum width. To recognize someone out of a 

Fig. 79. A place scaled 
to move past, with its 
accompanying self-
identified technology. 

Fig. 80. A place 
scaled to be in 
and to experi-
ence life in. 
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building window, the maximum height of the building should not exceed 9 meters, 
or 3 storeys (see figure 81, overleaf ).  In order for people to actually communicate 
effectively, a two storey limit is more appropriate, so that facial expressions can be 
determined.14 These scaling limits support people to interact face-to-face. They also 
support us to interact with buildings as beings. In the human scale environment, 
buildings face you; they are capable of holding you, engaging you, and feeling 
familiar (see figure 82, overleaf )  (especially if they have details right down to the 
smallest scale, which will be discussed later), while an arbitrarily scaled one can be 
alienating.

 

Figs. 83 & 84.  Here we find 
remnants of human-scaled 
environments intruded upon 
by over-scaled ones. 
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Fig. 81. A human 
scale environment 
promotes face-to-face 
communication.
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Fig. 82. A human 
scale environment 
feels comfortable.
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The scale of space affects the speed at which we move through 
space. The narrowness of a street and the tightness of a curve 
in the street dictate the maximum speed vehicles can travel.   
Maximum speeds need to be oriented to support community interaction. If people 
move too fast, they take up more space, cease to truly meet one another, and pose 
increasing dangers to themselves and others with their speed of movement. Since 
the geometry of the street primarily determines the speed of vehicular movement, 
driving spaces in the living city must be  sufficiently narrow so that a human maximal 
velocity is achieved, and people are encouraged negotiate directly with one another 
in the space. Being less regulated by top down prescriptive signs, people start taking 
more responsibility for their  interactions.15  To bring people into contact and limit 
speed, streets need be only three or four meters wide.  This can be accomplished by 
narrowing the driving area through the use of furniture such as planters and bumps, 
which are employed in Woonerfs, Dutch streets in which pedestrians have priority 
over cars, (figure 87) but also by creating a certain amount of ambiguity in the 
layout, so that space must be shared and negotiated through personal interaction 
Figures 88 and 89  show a couple of examples of this.

There is also some kind of mystery here, for well-scaled environments are also 
very robust. They have been able to resist the shocks of change, and to deal with 
the vastly different eras in technology and history, while still maintaining their 
form. The traditional urban form has accommodated pedestrians, ox-carts, horses, 
bicycles, and now even has room for cars, if they are adapted appropriately. On 
Ponza, for example, they use particularly narrow busses to pass through the ancient 
pedestrian structure of the stone alleys. (see figure 90)

Since the advent of auto dominance, most fully in the postwar era, urban design 
dimensions and geometries have been dictated by the automobile. Streets even in 
residential neighbourhoods have the geometry of highways – broad, gradually 
curving streets, with smooth surfaces, permitting cars to travel at dangerously high 

Fig. 85. A street appropriately scaled for human movement.

Fig. 86. A street scaled for all modes of transport to interact safely. 
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Fig. 87. A Dutch Woonerf 

Fig. 88. A somewhat ambiguous layout allows traffic to self-organize: cars, 
motorcyclists an pedestrians communicate to navigate a narrow river-front.

Fig. 89. The man in the hat on the right is holding back the sign so the bus can 
squeeze through. The situation may seem slightly chaotic, but it works just fine 
and is perfectly safe. 

Fig. 90. Where traffic moves too fast, there is no time to think. Rigid rules are 
needed to avert extreme danger. These take the place of adaptive interaction.
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speeds. Sometimes a speed limit is posted, but it contradicts the physical speed limit 
dictated by the geometry of the street. Obviously, such posted speed limits fail. 

The scale of the automotive world radically changes my experienced relationship 
to place. I’d like to share with some examples. The picture in figure 93 (left, overleaf ) 
shows the ferry that serves the San Juan Islands, in Washington State, USA. It is 
an extraordinarily beautiful region, but very dominated by the scale of the car. The 
picture shows the deck where the cars are kept on the ferry. They take up all the 
space. The experiential effect is that I live in a world of cars. They are dangerous 
things that take up all the space, that pollute and make an incredible noise, and 
separate everything from everything else. Experientially, they are the universal 
wedge. When I am in a car, it stands between me and the ground, me and the air,  
me and the natural environment, and between me and other people. To protect the 
world from cars, things must be kept far apart, at a distance that makes intimacy 
impossible. Intimacy is up close. The other picture in figure 93 (the one on the right 
page, overleaf ) shows one of the many ferries that serve the city of Amsterdam. 
Look at the closeness afforded by the difference in scale. Here are the people and 
bicycles, all close together, giving them the possibility to come into direct contact. 

Now I’d like to show you the bicycle parking garage at the Amsterdam train 
station. (fig. 92, opposite) It is a small structure. It only takes about one or two 
minutes to walk past. But it holds seven thousand bicycles. It holds more “vehicles” 
than the even larger-than-average sprawling car-parks, (the world’s largest car-park, 
in Edmonton, Canada, holds 23,000, only about 3 times more) but takes up a tiny 
fraction of the space. Illich (1974) reports that eighteen bicycles can be parked 
in the amount of space taken up by a single car. Distributed throughout a city, 
according to Alexander et al (1977), a city like Los Angeles surrenders 80% of all 
its precious earth to cars. In an environment scaled to human beings, all the extra 
space not used for cars, spread out through all of the city, is space for other things 
– for parks and cafes, shops, homes, and for communities of non-human living 

Fig. 91. Above: A van adapted to the structure of the narrow pedestrian built 
environment. Below: This private drive is far too wide to slow down traffic. 
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beings - for life to exist on scale that is appropriate to life on planet Earth.. 
As Illich noted, appropriate scaling applies also to social groups. I think that the 

process of mutual sustaining between people and place that I have been describing 
requires a very direct kind of intimacy, both amongst people and between people 
and the environment. Helena Norberg-Hodge, a linguist who lived for many years 
with peasants in Ladakh, northern India, found that the Ladakhis maintained this 
kind of intimacy. However, she was surprised its implications, characterized as it 
was by a direct knowledge of specific people and circumstances. She believes that 
it was instrumental in allowing the Ladakhis to maintain a socially sustainable, 
harmonious society over thousands of years. 

Before coming to Ladakh, I had always thought that the best judges were 
the ones who were in no way connected with the individuals they were 
judging; maintaining this neutrality and distance, it seemed, was the only 
way of administering real justice. Perhaps it is, when you are talking about 
a society on the scale of our own. But, having lived in Ladakh for many 
years, I have had to change my mind. Though no system of justice can be 
perfect, none is more effective than one that is based on small, close-knit 
communities and that allows people to settle their problems at a grassroots 
level, by discussion among themselves.  I have learned that when the people 
settling disputes are intimately acquainted with the parties involved, their 
judgment is not prejudiced - on the contrary, this very closeness helps 
them to make fairer and sounder decisions. (Norberg-Hodge, 1992)

A social group that is too big makes such participation difficult. As Glendinning 
says, (1992, p. 40) “democracy is automatically abrogated when any gathering of 
people becomes too numerous for the continuous involvement of each member.” 
This is because when there are too many members, coordinating viewpoints 
becomes so complex that the process of decision-making becomes cumbersome. 
The whole network cannot remain meaningfully connected. Jean-Marc Deltorn 
and Nicolas Louchet (2008, p. 5) studied connectivity in networks and found that

Fig. 92. The bike-parking structure at Amsterdam train station, holding 7000 bikes. 
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Fig. 93 (this page and 
opposite) Two ferries: 
one for a world of 
cars, one for a world 
of people (note the 
role of the bicycle in 
each photo).
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connectivity gain eventually comes at a price: As the number of links 
per node grows, it becomes indeed more difficult (i.e. computationally 
costly) to navigate the maze of connections; the benefit (a shorter average 
path between nodes) becoming dominated by the difficulty of exploring a 
growing number of links to find a path between two given nodes. In this 
sense, the cost of complexity grows faster than its associated benefits. 

In planning, a certain amount of mixing and coordinating of viewpoints 
enriches dialogue and promotes innovation (hence the saying in German that 
“Stadtluft macht frei” or “city air makes you free”); however as the number of 
participants (here referred to as nodes) increases, the cost of coordinating them and 
understanding their relationships increases even more quickly, so that it becomes 
ever more difficult to assess what is actually happening. When a planning process 
involves so many actors that interpersonal relationship is no longer feasible between 
them, then the process becomes hindered. 

The more a city is dependent on systems that reach far beyond its boundaries, 
the less sustainable it becomes. In the global economy, industrial processes and 
products dominate, and these make the city dependent on the entire global system 
to accomplish the simple tasks like road repair and window-pane replacement 
that I showed earlier. This is because asphalt, industrial glass, and other high-tech 
materials rely on things like oil rigs and the global financing and logistics systems 
that support them, almost none of which can be kept under local control. This 
creates a very long feedback-loop, which makes it difficult for the Living City to 
respond in a timely and adaptive manner. Deltorn and Louchet, who were studying 
complexity to judge its effect on economic viability concluded that

a possibility to limit the complexity and the large scale dependence 
induced by the global economy can be accomplished by ... reduc[ing] the 
size of the network of inter-relations between agents of the economy. This 
can be achieved by a localization of the economy. Reducing the distance 
between producer and consumer (thereby keeping the supply chain at a 

manageable scale) allows [one] indeed to keep a better understanding of 
the consequences of one’s actions, both socially and on the surrounding 
environment to which the individual is attached. 

I think this quote applies very well to the act of shaping the Living City. 
Localization of decision-making and repair allows communities to better understand 
and act on their environment. Like an organism, a living city can repair itself at 
the site where it is needed, using local resources, which helps the city to adapt more 
quickly and accurately. According to Michael Batty (p. 8), in the traditional city 
“the overall resources which govern …development are mobilized separately in 
their parts without regard to any economies of scale.” Local human-scale repair 
can be done using local, simple, easily accessible technologies by small, face-to-face 
communities. 

Finally, I’d like to address the question of speed, which I already mentioned in 
chapter one. According to Illich, sustainable social environments have corresponding 
natural periods. Almost everything that happens on earth happens in cycles that 
take a fixed amount of time. Likewise our natural growth and the way we build 
places has a natural calendar of un-folding. In the modern, technological society, 
we are constantly encouraged to accelerate our activity, in the attempt to overcome 
the ever growing problems that we face, and these are removed from any sense 
of a naturally occurring cycle that takes a fixed amount of time. In an interview 
with Michael Mehaffy (in Mehaffy, 2008, p. 68), New Urbanist Andres Duany 
expresses a typical sentiment, saying that the problems of today are so large that 
“the scale of [needed] reform does not permit …[a] painstaking one-off approach.” 
According to this train of logic, going bigger and faster in order to “catch up” 
with the problem seems like the only rational response. But I think this is really 
a case of inverted thinking, or as Illich might say, a case of trying to use a tool 
(the city-building apparatus) that requires a time period that is much beyond the 
order of corresponding natural scales. This makes such an approach dysfunctional. 
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As I mentioned earlier, the faster we go, the less time we have to be conscious of 
what is happening. This limits our ability to respond carefully and lovingly to the 
whole situation in all its complexity. The natural period of action and response is 
disturbed.

I am sometimes tempted to think of speed in the same way that I am tempted 
to think of scale, as something that is purely relative, but in reality it is not, just as 
scale is not. The process of creating a built environment, inhabiting it, assessing its 
effects and making adaptive changes is a cycle which involves the human heart and 
mind. These have their own rhythms rooted in those of nature. I don’t think these 
can be sped up without losing something in the acceleration. All natural cycles 
have fairly fixed time-periods from the earth’s orbit around the sun to beating of 
the human heart. The human embryo requires a fixed amount of time to come to 
maturity inside a woman. We often need to “sleep on” an idea before it is mature. 
These processes cannot be sped up. I think that the same is true for the maturation 
of the city. For it to become adapted to humans and the environment takes decades, 
if not centuries, and it seems to me that speeding up always creates problems that 
outweigh the benefits of acceleration. It violates the natural cyclic character of 
ecosystem maturation and renewal. 

Therefore, I believe that we need to think seriously about slowing down 
the process of building. I need lots of time to be considered in my actions. My 
understanding of who I am and how things work in my own life unfolds slowly, 
here and there, throughout months and years. It is a very humbling process. It is 
when I allow my life to grow naturally, not saying that I know the answer, but 
out of a deep desire to find out, discover, and go deeply into myself, respecting 
earthly  cycles of sleep and wake, actively thinking and receptively reflecting, that I 
feel myself making true progress, stepping gradually into who I really am. I think 
anything of true value comes into being like this, and the Living City is absolutely 
no exception. The more pains-taking, fumbling, and inquisitive approach fulfills the 

city’s potential to participate in its own self-renewing, because it is the real process of 
life coming into its own being. It seems to me, that, contrary to Duany’s assertion, 
the global coming to life of the living sustainable city demands “painstaking one-
off approaches.” These approaches are born out of the not-knowing that allows 
true knowing and adaptation to unfold. They are performed by individual human 
beings all over the world acting meaningfully, taking great care, and nurturing the 
environment that nurtures them. Such a process takes time to unravel in the human 
mind. I, at least, need to be able to sit quietly in the park, to stare off into space, 
to walk for hours in the desert. Through these practices, I come back to myself. I 
come back to the Self of the world, and find the next step forward. I think this is 
how living cities come to life.


