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ABSTRACT
This paper addresses public spaces through a probably less hegemonic view in this
conference: it aims, among other things, to demystify (if not deny) the claim that our cities
need more public space.

There is something common to all successful urban places around the globe, regardless
historical period: they are the most efficient environments for human survival as they offer
their inhabitants an unlimited potential of human interaction. In this sense, there is more in
common between selforganized 
favelas 
and cities like Nice than there is between them and
20th Century planning "experiments", such as Brasilia. This common ground 
reflects the
“genetic information” 
that characterizes
successful urban places  the Urban Genome.

The Urban Genome can be decoded into a number of indicators. This paper will highlight the
three most important ones that, together, can serve as a “litmus paper test” of good urbanism:

Public Space Allocation (PSA) is the area of public space available per person in a study
area; indicating the chances that people may enjoy mutual presence in public space;

Network Density (ND) is the number of junctions in the network of public space; indicating
the optional routes one might take from any 
point A to any 
point B. 
ND is key to ensure
anonymity in public spaces;
 
Destination Index (DI) is the average distance between entrances to specific destinations
(homes, offices, shops, etc.); it indicates the “click” that transforms anonymity into
interaction.
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Urban Genome  as a toolkit for planning successful urban environments  has been
continuously tested with architecture students and through a systematic observation of cities
around the world. The findings from this doubleedged reality check and teaching approach
shows that claiming for more public spaces, without considering the Urban Genome
indicators, may be counterproductive to quality urbanism.
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INTRODUCTION
This paper presents the city as based on the understanding that people gather in cities in order
to increase their chances of survival and well being through interaction. It is the combination
of human Reason and their natural instinct of survival that drove people to cities around the
world throughout most of history, still drives, and is not likely to stop in the future.
We claim that the city is based on what we call 
The Urban Genome
, a code containing the
essential “genetic information” common to all cities. It is valid to Paris and Lagos, to New
York and Mumbai or Venice. The City according to the Urban Genome is exempt from
qualifications such as “good”, “successful”; we intentionally avoid such adjectives that
inevitably raise questions like “successful in which sense?” or “good for what?”, revealing
other purposes rather than a neutral/human understanding of the city. Throughout the text,
every time we use the term “city” and distinguish other human settlements from what a city
essentially is, we mean a city that deserves such title  according to the forthcoming
understanding  for being a place that supports human survival through interaction.

According to the Urban Genome there are at least three basic conditions a place must fulfill in
order to be a city: if in public space one sees people , if he knows nothing or little about these
people and if he spots potential destinations within an eyesight distance. These conditions
may be verified through Urban Genome Indicators that will be detailed further in the text.

The second section of this paper presents the methodological framework for verifying each of
the Urban Genome Indicators on specific study areas, as well as the preliminary findings from
these areas.
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The last section of the paper presents a preliminary toolbox for planning cities based on the
concept of the Urban Genome and the three indicators.

The Urban Genome and the planning toolbox deriving from it should be useful for planners
and urban dwellers within a wide variety of urban settings, geographic locations or cultural
and social peculiarities. We claim that despite apparent differences among cities worldwide,
all cities that deserve such title follow identical principles grounded on the nature of
humankind, as expressed by the Urban Genome.

WHAT IS A CITY?
Writers on the city usually refrain from tackling the definition of the city; hence, a definition
is not easy to come by. We believe that when attempting to plan/design a city or a part of a
city one can not escape the task of clearly defining the end product – the City. Avoiding a
definition has left the planning process to the mercy of a system of trial and error. Functional
“Zoning”, “Contextualism”, “Rationalism” and “Postmodernism” were natural outcomes of
this system, culminating in the “New Urbanism” which advocates a return to the classic city
in both form and content and lately, even “Landscape Urbanism”.

So, What is a city? We intend to answer this question neither by a nostalgic worship of cities
from a distant past, nor by denying the lessons learnt from modernist planning and
contemporary practice. Instead, we would like to suggest a different approach, one based on
the extemporal and universal nature of the human being. We claim that the city is a direct
product of the unchanging nature of the human animal based on the fact that, besides air, the
most important element to ensure human survival is interaction.
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In 
A Theory of Human Motivation psychologist A. H. Maslow compiled the hierarchy of
needs for human “selfactualization”. He listed and arranged these needs into four groups: (1)
the 
physiological needs such as food, water and air, (2) 
safety needs
, like security, order and
stability, (3) the 
love needs like friendship, affection and care for oneself by others or towards
others, and (4) the 
need for esteem
, self esteem as well as the esteem of others. The basic
physiological needs – besides the need for air to breath – are clearly easier to secure as being
part of a group than alone. The other three groups of needs are entirely dependent on one’s
relation with other individuals. Therefore, the chances for human survival, or “self
actualization”, increase in direct relation to the amount and diversity of human contacts one
has.
The constant search for human interaction – an expression of the human instinct of survival 
–
may explain, for instance, why humans developed skills to communicate with others, or why
do humans gather in families, tribes, nations, etc., and why do they collectively associate in
groups based on a common belief. For the purpose of this research, the extemporal and
universal human instinct of survival through interaction explains why people gather in cities,
throughout history and around the globe.

The development of agriculture and the production of an exchangeable surplus reinforced the
logic inherent in remaining in one secure place. It gradually became man’s interest to widen
contact with as many people as possible; since then, the necessity of being geographically

close to a fixed circle of acquaintances, while somewhat protected from outsiders, becomes
outdated. The more people one came in contact with the more he increased his chances of
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finding a suitable mate or potential "business partners" with whom he might exchange goods.
He could, in fact, concentrate on activities he had a special talent or inclination for, while
benefitting from other people’s specialities. The city brought these potential contacts together
and leveraged the interaction among them. The city became the most efficient environment for
human survival through interaction.

Throughout history, technology has improved man’s tools, but has not changed his natural
necessity for interaction. However, an explicit over excitement with technological innovation
in the late 19th/early 20th Century practically dismantled the city as humanity knew it until
the industrial revolution. A major expression of this excitement is the way the car was
introduced as a conditioning element in planning practice, as well as into the daily lives of
families ever since. Theoretical outcomes in terms of ideal models were, for example, Le
Corbusier’s Ville Radieuse and Wright’s Broadacre city, while built outcomes are cities like
Brasilia, British new towns like Milton Keynes and countless typically caroriented suburbs,
so widely contested today.

This new, car oriented, urbanism deprived people of their fundamental purpose for living in
cities which is to benefit from the physical proximity to an aslargeaspossible reservoir of
potential human contacts. It became possible to move by car, an extension of one’s private
domain, without having to pass through public space  from a private garage, to a private
parking lot and, back to a private garage. The probability of chance interaction between
potential contacts in public space was reduced to nearly null.
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After decades of “urban exodus” to suburbia, it is now possible to identify a growing
movement of people switching from caroriented environments into denser and more walkable
ones; people have come to realize that the car is, in fact, an impediment to their natural need
for physical interaction.

Despite the human tendency to overestimate technology (whether a natural or
forged/marketdriven tendency), even when it compromises real, facetoface interaction, we
claim that technological revolutions won’t ever make cities obsolete1. We insist: the nature of
the human animal has not changed over the ages; the human instinct of survival and inevitable
need for physical interaction are most efficiently met in cities. Therefore, for those who bet
that the internet and the related technological innovation  such as facebook, google and other
webbased social interaction  will fade the importance of the city, we alert that planners and
citizens have fallen into similar traps in the past. Effective urbanism should move from this
point on.

The struggle for human survival in cities may sound superfluous to a privileged elite, a
fraction of the world’s urban dwellers, whose survival may be guaranteed for generations to
come, either by power or by financial means. It is important to note that they are not the ones
who need to be in cities for survival; they may simply chose to do so or to build their
“palaces” outside the cities. However, when ordinary people live in the peripheries of cities, in
the suburbs  either by choice or by lack of it  they bear the costs of such home location
(time, money, social relationships), commuting frequently, or rather, daily, to the “real” city,

1

This statement is also contrary to some committed literary warning  see for example Future Shock by Alvim

Toffler (1970) or The Private Future by Martim Pawley (1973).
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seeking the urban experience that directly relates to their survival, seeking proximity with
potential contacts.

Potential human contact – the stranger, the “contacttobe” – is necessarily anonymous.
Anonymity is usually thought of as a negative feature of the faceless city. In fact, far from
having a pejorative value, this notion encapsulates a necessary and essential dimension of city
life. It is anonymity that allows the city dweller to come into contact with people who, until
met, are unknown. As such, they are potential social partners, and no less important, they are
potential business associates. Without a reservoir of such anonymous, unknown, potential
contacts, a city does not perform its primary function.

Anonymity means, thus, a potential for interaction, most likely to happen in cities. Upon
interaction, one is able to select – from within a broader range of contacts – which contacts
should move onto a deeper level of intimacy beyond the initial anonymity. people can choose
and be chosen as friends, mates, clients, providers, partners, or even enemies. This is what we
call human interaction at various levels of intimacy. If such interaction between anonymous
people is limited within a territorial boundary  like in the extreme case of the kibbutz  sooner
or later all the formerly anonymous people will know each other, forming a limited reservoir
of potential human contacts. The involuntary presence of people who know each other  that
may become an oppressive sense of omnipresent surveillance  is typical to villages as well as
to some contemporary settlements such as suburbs, urban villages and gated communities.
Therefore it is urgent to acknowledge and highlight what makes such types of human
settlements so fundamentally different from a city.
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What is unique to cities, different from any other type of human settlement, is that 
cities offer
their inhabitants a practically unlimited reservoir of potential human contacts
. This
responds directly to the main motivation for gathering is cities, which is neither to remain
absolutely anonymous nor to know everyone around but to augment and diversify human
interaction. In a city, one is able to form one’s “personal village” detached from territorial
references, and to constantly have the chance to expand and update this “network” of contacts
according to various changing needs and circumstances.

Now that we have considered the primary human motivation for living in cities, we can
attempt to construct a more accurate 
definition of the city 
as a 
place where humans can
physically interact at various levels of intimacy while remaining mostly anonymous.
Throughout the text, from now on, anytime we use the word “city” and distinguish other
forms of human settlements from what a city essentially is, we mean cities that deserve such
title according to this definition.

THE URBAN GENOME
A city as defined above is the outcome of the 
“Urban Genome”  a “program” that contains
the “genetic information” of cities. The notion of “genome” is borrowed from the Human
Genome Project. This groundbreaking research determined the genetic code of individuals
very different from one another: Hispanic, Asian, Caucasian and African American, both male
and female. The project “confirmed the genetic unity of the human species and the futility of
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identifying discrete racial groups in the remaining genetic difference. Biologically, there is
only one human race”2.

The essence of the human genome is that while each human individual is unique, unlike any
other that ever was, is, or will be, and distinct from any other animal species, all human beings
are a direct product of a single genetic program. Therefore, the notion of the URBAN
GENOME implies that the essential interest of this research is not the differences between
cities, the same way the Human Genome Project was not mainly concerned with the
differences between human individuals. The focus of this research is on the underlying
principle that is common to all cities around the world, the DNA of cities. Like people, cities,
worthy of this title, may look or even feel very different from one another, but what makes
them cities is their common genetic code  the Urban Genome.

While not interested in the differences between cities, but rather in their common Urban
Genome, this research is set to emphasize the difference between cities and other built
environments, wrongly referred to as such. A departure from the Urban Genome can
distinguish a city from something else; a village, a typically caroriented suburb or most 20th
century new towns, Just as a departure from the Human Genome can distinguish humans from
apes.

2

Roberts continues, at the web page of the Council for Responsible Genetic: “But instead of hammering the last

nail in the coffin of an obsolete system [a system originally devised in the 1700s to support slavery and colonialism
that classifies people into a social hierarchy based on invented biological, cultural, and legal demarcations], the
science that emerged from sequencing the human genome has been shaped by a resurgence of interest in racebased
genetic variation.” Roberts, Dorothy. Break the Bonds of Race and Genomics.
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THREE URBAN GENOME INDICATORS
The Urban Genome can be encoded in a number of indicators, of which we currently focus on
the three that seem to be the main ones: 
Public Space Allocation (PSA), 
Network Density
(ND) and 
Average Destination
Distance 

(ADD).

PUBLIC SPACE ALLOCATION (PSA) is the area of public space allocated per person
within a study area. The higher the PSA  the more public space per person within a study area
 the lower are the chances that people may enjoy mutual presence in public space.

NETWORK DENSITY (ND) is the number of junctions in the network of public space within
a study area. The higher the ND  the more junctions within the study area  the lower are the
chances to identify or predict who may use which route or, in other words, the higher are the
chances that one may benefit from the presence of anonymous people in public space, while
enjoying one’s own anonymity.

AVERAGE DESTINATION DISTANCE (ADD) considers all the entrances to potential
destinations facing public spaces within a study area. As will be further explained in the text,
a lower ADD corroborates to one’s anonymity in public space, while it also indicates the
likelihood that anonymity transforms into interaction.

These three Urban Genome Indicators acknowledge the most basic conditions to ensure that
people can 
physically interact at various levels of intimacy while remaining mostly
anonymous
, such as may happen only in cities, as they indicate the likelihood that people may
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enjoy mutual presence in public space, that they may remain mostly anonymous and that such
anonymity may transform into interaction.

Therefore, PSA, ND and ADD, together, may serve as a “litmus paper test” distinguishing
cities, worthy of the title, from other forms of human settlement. If one walks into a public
space, sees people (symptom of a low PSA), knows nothing about most of them (symptom of
a high ND) and can spot potential destinations (symptom of a low ADD) one is in a city
worthy of its title. The opposite is also true: if one walks outside and either doesn’t see people
around or knows most of the people he sees, and there are few potential destinations within an
eyesight distance, this is probably a village or a suburb. We argue that understanding the city
can be as simple as a step out into the street, roughly illustrated by the following figures.

Figure: Main street of study area in Nice, France
Source: Google street view

13

The Urban Genome  A Universal Toolkit For Cities
Prof. Hillel Schocken
Raquel 
Ludermir Bernardino

Figure: Main street of study area in Ashdod, Israel
Source: Google street view

METHODOLOGY
Four urban environments around the globe serve to illustrate the way the Urban Genome
indicators may be used to analyze existing environments of human habitation. The intention is
to verify to what extent each of these environments could be defined as 
places where humans
can physically interact at various levels of intimacy while remaining mostly anonymous
; in
other words, if each case study represents an urban environment, such that is worthy of the
title city.

The case studies and the study areas for detailed observation were selected to present typical
urban environments that result from either, specific planning paradigms or, “organic”
unplanned responses to human survival:
● Nice, in France, illustrates traditional European/Western cities that seem to have
developed within a fairly planned framework over a long time  a sort of yardstick of
what a city is;
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● Ashdod, in Israel, illustrates urban “experiments” inspired by 20th century modernist
planning;
● Poundbury, in the United Kingdom, illustrates the outcomes of recent critiques of
modernist planning through a revival of historical precedents, such as proposed by the
Congress of the New Urbanism;
● The neighbourhood of 
Santo Amaro, in Recife, Brazil, illustrates contemporary
unplanned human settlements, commonly referred to as 
favelas 3, which is used here as
reference for how human survival is expressed within contemporary cities in so called
“organic” neighborhoods, a result of all sorts of socioeconomic, political and
technological challenges.

Our analysis focuses solely on the physical features of such environments, intentionally
isolated from their socioeconomicpolitical contexts, in order to highlight their role in
ensuring, leveraging or hampering human interaction.

The images below show the location of the four 25ha study areas (500mx500m) within the
selected cities, marked with a red square. The main source of information for quantifying the
Urban Genome Indicators in each study area were DWG and GIS maps of the cities, together
with Google Street View for further verification. Population within the study areas were
estimated either based on national or local statistics bureaus or on the average built area and
residential floor space per capita in each city.

The term 

favela 
is used to simplify the text although this research is deeply aware of the underlying
misconceptions of such term. In fact, the selected study area in Recife, Santo Amaro, is officially a Special Zone for
Social Interest (ZEIS), a pioneer legal instrument from the Brazilian Urban Policy that since the 1980s recognizes
lowincome “informal” settlements in the city zoning law and protects theirs residents against forced eviction,
reinforcing social function of the city.
3
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Figure: Nice study area, France
Source: Google maps

Figure: Ashdod study area, Israel
Source: Google maps
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Figure: Poundbury study area4, United Kingdom
Source: Google maps

Figure: Santo Amaro study area, Recife, Brazil
Source: Google maps

4

The actual Poundbury study area is larger than 500x500, because this is where we had the statistic information on;

we adapted the results to compare to the other study areas.
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PUBLIC SPACE ALLOCATION  PSA
PSA  the area of public space available per person within a study area  informs the density
of people within public space, the most basic quantitative condition necessary to ensure the
mutual presence of people that promotes interaction. The optimal relation between the number
of people and the area of public space available for them should respond to their unchangeable
and instinctive need for physical interaction. The higher the PSA  the more public space per
person in a city  lower are the chances that interaction may occur.

the relevant numerical data for quantifying PSA are the area of public space and the estimated
population within each study area. Defining what we understand as public/private space is a
necessary step.

The city, according to this study, is made of two types of space: private space and public
space5. Other authors sometimes use other classifications, such as semiprivate,
pseudopublic, etc. We believe such nuanced classification may obscure a clear understanding
of what a city essentially is.

Private space is where one may go to solely with an intention: to work, to shop, to eat, to
sleep. The presence of an individual in a private space usually betrays a portion of his
anonymity: in private spaces formeranonymous people become work colleagues, clients,
vendors, friends, family members, etc6. Public space, on the other hand, is more than an

5

ee, for example, the Noli map of Rome, for theoretical background.
S
Private space only welcomes people when they fulfill an expected role: a vendor is not welcome in a house, unless

as a friend, a friend is not relevant to a shop, unless as a client, a random passerby is not relevant to a shopping mall
unless as a potential consumer, etc. This is why people have developed several ways to restrict access to private
spaces. Such restrictions are not necessarily physical, they may sometimes be moral restrictions, as it is possible to
identify some people or specific groups who “wear their gates”, like religious uniform, army uniform, etc.
6
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intentional destination, as people may also pass through it by chance on their way from here to
there. In this sense, while private space hosts only intentional, predictable, selective presence
of people, public space is the unique arena in a city where anonymous people may enjoy
mutual presence.

It shouldn’t be hard to agree that more intimate relations between individuals who know or
expect each other tend to occur where random passage of people is less desirable; in general,
the more intimate the relation, the less desirable is the random passage of people.7 In fact, a
common sign that the interaction between two individuals is moving beyond initial anonymity
into deeper intimacy is an invitation to move into a private space, a café, a cinema, an office,
or even into a private house. On the other hand, the chance encounter between anonymous
people is most likely to happen where the passage of people is neither selective nor
predictable; as an evidence: the least two individuals know each other  take blind dates as an
example  the better/safer/less awkward they feel to meet in less remote places where random
passage of people is expected.

This research is not interested in the selective/predictable/intentional interaction that may
occur in private spaces, as defined above, – architecture, the actual design of buildings, will
take care of that. The human interaction that happens within private spaces is pretty similar in
a city or in other types of human settlements; this is not the type of interaction that directly
relates to the purpose of the city. Therefore, this research sees private spaces as mere “storage
of people”, a sort of reservoir of “fuel” that lights up the urban “fire” that may occur only in

7

However, when the passage of people is extremely frequent and, therefore, anonymity is practically absolute, one

may find intimate relations freely happening in public space such as couples kissing in a street, unconstrained by
surveillance from people who know them.
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public space. We focus, therefore, on cities’ public spaces, due to the fact that it is the unique
arena where the human motivation for gathering in cities  to increase the chances and to
widen the variety of potential human interaction  can be best fulfilled.

The classification of shopping mall as either public or private space deserves special caution,
since such environments usually express an effort to imitate8 the urban “fire” that exists only
in real public spaces of cities. We claim that the distinction between public and private spaces
should be based neither on ownership, nor on function but, rather, on the possibility of
random passage of people. Although exceptions may exist9, in general, people won’t pass
through a shopping mall by chance, they usually go there with the intention to consume10.
Therefore, we argue that most shopping malls perform as private spaces.
It is important to notice the difference between 
official and 
actual 
public and private spaces.
Such distinction is based on the identification of private spaces used as public and of public
spaces used as private. These are sometimes wrongly referred to as semiprivate or
semipublic spaces, denominations intentionally avoided here. We prefer to call them
“confusing spaces”
. Such spaces may be, again, a result of the wish to transform the ground
floor of buildings, still part of a privately owned plot, into public space (Le Corbusier’s
Pilotis), or from the need to serve the car that requires, for example, peculiar ways to reach

8

An example of shopping malls trying to fake the “urban fire” that exists only in public spaces of cities is the food

truck fair called 
Outside 
(
La fora
, in Portuguese) held at the private parking lot of the shopping mall RioMar in
Recife, Brazil
9
Some shopping malls mall are wisely designed as part of an effective network of public spaces  see example 

in
Hillerod by Ulrik Plesner & Vodek Weijmann or sections of an existing network of public spaces may be
transformed into an area of common local management  see Bryant Park in New York or open street malls
(Boulder Colorado).
10
Consumption (or potential of) may become a veiled restriction or an express condition to access and use the space

of a shopping mall.
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garages or access private spaces such as deadend streets. Exemplification of confusing spaces
in our case studies is yet to come in the text.

Once the distinction between private and public space is clear, and having justified our
emphasis on public space of cities as the unique arena where the human motivation for being
in cities is best fulfilled, it is essential to relate the area of public space available in our study
areas with the number of random passersby expected to use it. The diagram below shows two
hypothetical study areas with equal sized public space, occupied by a different number of
people. High PSA on the left and low on the right.

Legend: white is public space / gray is private space / dots are people
Figure: Diagram PSA

The area of public space in a city should be optimally sized in relation to the number of
expected random users so that the physical proximity between anonymous people may allow
and stimulate human interaction. Findings on PSA extracted from each study area is presented
in Table 1 below:
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Table 1: Findings of 
Public Space Allocation
NICE

ASHDOD

POUNDBURY

Santo
Amaro

2
public space (m
)

89,246

95,046

122,546

48,230

population (people)11

15,387

4,938

1,870

10,441

5.80

19.25

65.52

4.61

2
PSA (m
public space per
person)

In Nice and in Ashdod, the total area of public space within both study areas is very similar
while Santo Amaro shows the smallest and Poundbury shows the largest areas of public space
of the entire study. In terms of population the two extremes are Nice and Poundbury, serving
over 15 thousand people and less than 2 thousand people, respectively.

The area of public space available per person (PSA) in the unplanned study area, the Santo
2
Amaro neighbourhood of Recife is remarkably similar to that in Nice, approximately 5m
. In
2
2
Ashdod we find that a citizen may boast with almost 20m
of public space, while over 65m

of public space are squandered in the pretentiously “highdensity12” urban quarters of
Poundbury.
In Ashdod one may find several examples of what we call 
“confusing spaces” (see figure
below) – either private spaces used as public and of public spaces used as private. It should
2
be highlighted that the figure of 19.25m
of 
official public space per person (in table no.1
2
above) in Ashdod reaches 23.20m
of 
actual
public space per person. In other words, when

11

2
he reference for estimating the population within the study area in Nice and Ashdod was 40m
T
of built area per
person from the Housing Statistics in the European Union (2010); for Poundbury we had access to a Factsheet from
the Duchy of Cornwall (n.d.); for Santo Amaro the source was Census (Atlas do Desenvolvimento Humano do
Recife, 2000)
12
“Poundbury is not just about architecture, as is often thought. It is very much to do with creating a highdensity

urban quarter which achieves an attractive, modern and pleasing place in which people can live, work, shop and
play.” (Fact Sheet, Duchy of Cornwall, s.d.)
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considering the confusing spaces, the already high PSA of Ashdod gets even higher, meaning
that the already low chances of finding people in public spaces get even lower.

Figure: 
Confusing Spaces
in Ashdod

In the other study areas the difference between the areas of official and actual public space
was small and, therefore, insignificant. In those cases, the actual buildings generally serve as
the border between private and public, avoiding ambiguous interpretation.

Finally, the highest PSA from the entire study was surprisingly found in Poundbury. This
result may explain some claims by visitors that Poundbury felt as a “Toytown”. Despite the
promising atmosphere of a lively medieval environment, the chances of mutual presence of
people in public space are remarkably low. As discussed further in the text, the plan of
Poundbury acknowledges many essential conditions for effective urbanism, however, they
seem to bypass the most important element in terms of public space: the presence of people.

The low and very similar PSA encountered in Nice and in Santo Amaro seem to point to a
naturally human level of density of people in public space. It highlights that contemporary
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organic settlements are closely related to historic precedents while modernist Ashdod and
New Urbanist Poundbury drastically shift away from such precedents in terms of PSA.

NETWORK DENSITY  ND
The second Urban Genome indicator, 
Network Density (ND), is the number of junctions in the
network of public space within a study area, considering the possibilities to turn into a street
or pedestrian passage and, therefore, the number of optional routes one might take to get from
any point A to any point B in the given area.

Public space network wouldn’t be an issue so widely discussed today if modernist planning
practices haven’t promoted, so convincingly, hierarchically designed highspeed avenues and
residential culdesacs between them in place of traditional dense networks of streets and
blocks. An ideal road system for accommodating the car intentionally avoids junctions/street
corners through multi level intersections, such as seen in Brasilia (figure below).
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Figure: Multilevel intersections in Brasilia from above
Credit: Ed Ferreira / AE (17/04/2010)
http://blogs.estadao.com.br/olharsobreomundo/files/2010/04/AB0141.jpg

Figure: Multilevel intersections in Brasilia (1960s?)
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The residential culdesac created between these highspeed avenues characterize “polycentric
cities” formed by “urban villages”, a sort of “deadend neighborhoods”. Since there is little, if
any, connection between these urban villages and each one should perform as selfsufficient
by offering its inhabitants local commerce and services there is not much chance for random
movement of strangers  the potential contacts. In fact, within those villages  just like in real
ones  it seems hard to be anonymous since the same eyes watch the same people everyday.
As previously mentioned, this creates an oppressive sense of omnipresent/involuntary
surveillance among people who know each other, a common problem of small reservoirs of
potential contacts limited within defined territorial boundaries.

This research brings up public space network density, above all, because it relates to the
chances that one may benefit from the presence of anonymous people in public space while
enjoying one’s own anonymity. ND and its relation to anonymity in public space is illustrated
in the diagram below: two study areas with the same PSA  the same area of public space
allocated per person  on the left, a single public space and on the right, an equal area of
public space distributed as a network.

Legend: white is public space / gray is private space / dots are people
Figure: Diagram ND
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On the left diagram if one is in the public space, he will certainly be present in this single
concentrated area. On the other hand, in the diagram on the right, there are multiple places
where one can be when in public space; in fact, there are some areas where a passerby may
never go through. Therefore, the chances to meet someone you already know are lower in the
second diagram than in the first. High ND, thus, supports an individual’s anonymity in public
space.

The findings on ND  the the number of junctions within the study areas  as well as average
block area13 are presented in Table 02.

Table 02: Findings for Network Density
NICE
ND
(number of
junctions)

Average block area

ASHDOD

POUNDBURY

Santo Amaro

52

18

116

111

5,219

27,386

1,671

3,628

The Poundbury study area showed the highest ND of the entire study. This reflects the
explicit aim of New Urbanist practice to design highly connected networks through smaller
blocks, inspired by more “organically”growing urban environments such as the medieval
city.
13

We considered the block as a portion of private area, surrounded by public space. Sidewalks were not

included in the block area. When only a part of the block is inside our study area we calculate its total dimensions
(area and perimeter) to get its characteristic profile. Therefore, the sum of the total area of the blocks may be larger
than the study area itself.
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It is not surprising that the ND findings from Poundbury are fairly similar to those
encountered in the Santo Amaro 
favela in Recife. The high ND in the favela reflects a
predominantly selfconstructed urban environment, a home for socially, economically and
technologically challenged population, that result in smaller buildings and blocks, here
understood as

the

most

natural/unplanned

response

for the

need

for physical

interaction/instinct of survival. The similarity between Santo Amaro and Poundbury means
that the New Urbanist practice, practically imitating medieval dimensions,

captured the

essence of the natural response to human survival in cities.

The ND within the Nice study area is about one half of that found in both Poundbury and
Santo Amaro. It reflects the fact that out of the four study areas, Nice represents a city that had
the opportunity to transcend the “organic” stage of the medieval town into a mature,
prosperous and long established urban center that enabled the construction of large multi story
buildings that require larger building sites and therefore, larger urban blocks.

The lowest ND is found in Ashdod  less than 20 junctions in the entire study area. Strongly
influenced by modernist planning practice in the spirit of Le Corbusier’s plan Voisin and
FLW Broadacre city, Ashdod is planned to accommodate the private car as the chief mode of
transportation. Public space is planned hierarchically as a grid of dual carriageway highways
at 600800 meter interval defining supposedly independent neighborhoods each with its
commercial center and treelike local street network or deadend streets, according to plans
such as in the figure below.
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Figure: Perelstein Plan for Ashdod (1966)
showing selfsufficient “residential
culdesacs” and its local commercial
centers.
Source: Israel Land Authority website

We were surprised to find that Poundbury was also planned to be a “polycentric city”, four
urban villages detached from the town of Dorchester of which it is basically an extension. (see
figure below) This may reflect still holding traces of modernist influence on the concept of
“neighbourhood” as a geographically defined area rather than a part of the city defined by
each individual inhabitant’s special daily life routines and circumstances.
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Figure: Poundbury  Polycentric city.
Source: Leon Krier, 1988

AVERAGE DESTINATION DISTANCE  ADD
The Average Destination Distance (ADD) corresponds to

the entrances into potential

destinations facing public spaces. Destinations can be both private and public (homes, offices,
shops, parks, etc.); they can similarly be understood as places where people go to
intentionally.

ADD may relate, for instance, with other metrics such as Reach index from Urban Network
Analysis14  relevant for the probability that people will walk instead of choosing other modes
of transport  and Space Syntax’s notion of constitution, relating to street safety15 and crime
rates16.
14

ee Sevtsuk, Mekonnen, 2012
S
http://www.spacesyntaxistanbul.itu.edu.tr/papers%5Clongpapers%5C023%20%20VanNes%20Lopez.pdf

16
http://www.spacesyntax.net/symposiaarchive/SSS4/fullpapers/46ShuHuangpaper.pdf

15
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ADD indicates the possibilities to safeguard one’s anonymity when in public space. When a
single building faces a plaza one’s identity may be partially compromised by simply being
there. The lower the ADD  the more entrances per length of block  the lower are the chances
to assume one’s identity in public space based on one’s destination. In addition, destinations
usually attract complementary roles such as vendor/client, costumer/service provider,
expected friends and family members. In this sense, ADD acknowledges anonymity
transforming into intimacy at various levels; In other words, ADD indicates the likelihood that
anonymity may transform into interaction.

The diagrams below of two schematic study areas  with equal PSA and ND  illustrate how
ADD affects one’s anonymity in public space, as well as the likelihood that anonymity may
transform into interaction.

Figure: ADD diagram
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The findings on ADD are presented in Table 03.

Table 03: Findings for Average Destination Distance  ADD
NICE
number of entrances

ASHDOD

POUNDBURY

Santo Amaro

865

75

472

1430

length of block frontage
within study area (m)

9,529

5,393

13,014

15,441

ADD 
(average distance
between destinations per
length of block  meters)

11

72

28

11

The shortest distance between destinations is encountered in the study areas from Nice and
Santo Amaro, where there is an entrance in every 11m of block frontage on average. This
similarity arise regardless of the differences in the built structure of each study area. The
favela
, as a result of a technologically challenged milieu, presents a smaller scale built
environment than that found in Nice, evident in it’s smaller buildings.

In Poundbury, the average distance between entrances is approximately 28m  considerably
higher than what is encountered in Nice and in Santo Amaro  which coupled with the
excessive PSA, as discussed above, may too weaken the desired urban quality.

The study area in Ashdod shows the greatest average distance between destinations of the
entire study. A closer look at the case of Ashdod allows relating this extreme finding, again, to
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the modernist planning practice. It clearly shows how the introduction of the car in planning
practice and daily lives in the early 20th century increased the distances between destinations.
The longer such distances, the most likely people will need/want to use the car to move
around  “whoever can, drives”17. This transforms potential human contacts into “useless
inhabitants” who add nothing to the urban “fire”. They are the ones who live in an “air
conditioning cycle”: they leave home through their garages and, in their cars, arrive at their
destination.

CONCLUSIONS
The images below are a synthesis from the four study areas.

Figure: Nice

17

HOLSTON, 1989, page 101
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Figure: Ashdod

Figure: Poundbury

Figure: Santo Amaro
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Table 04: Findings from four study areas.
Urban Genome Indicator

Nice

Ashdod

Poundbury

Santo
Amaro

PSA (m2 public space per
person)

5.80

19.25

65.52

4.61

ND
(number of junctions)

52

18

116

111

ADD 
(average distance
between destinations per
length of block  meters)

11

72

28

11

Nice, as mentioned previously, serves this study as a yardstick for what a city is  low PSA,
high ND and low ADD. We believe that Urban Genome Indicators of the same order of
magnitude can be found in cities throughout the globe like New York, Rome, Mumbai, Rio de
Janeiro, Saint Petersburg, Cape Town, etc.

Ashdod offers, in this study, an example of “good intentions resulting in bad solutions”. These
“good intentions” are easily related to the early and mid 20th century car oriented planning
practices that for decades  and perhaps until today  inspired/handcuffed planning practice.
Ashdod shows high Public Space Allocation and the worst 
Network Density and Average
Destination Distance 
of all study areas observed. The damage in Ashdod seems a difficult one
to overcome, since it fails on all 3 indicators of the Urban Genome.

The New Urbanist critique of modernist planning through a revival of better historic
precedents, such as illustrated in Poundbury, acknowledges two of the previously mentioned
basic conditions for cities, high Network Density (ND) and low Average Destination Distance
(ADD), that promote a promising atmosphere of a lively urban environment. However, it
unfortunately ignores the most important element of the urban environment, the fuel igniting
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the urban “fire”: the presence of people in public spaces. This is evident through the lowest
Public Space Allocation (PSA) in the entire study.

Santo Amaro and Poundbury share ND and ADD of the same order of magnitude. This
reflects the intentional imitation of vernacular/organic urban environments by New Urbanist
practice. However, the extremely different PSA in both cases result in lively street scene in
the favela and a feeling of what has been described as an “empty toytown” in Poundbury.

The differences in terms of Network Density of Santo Amaro and Nice study areas seem to
relate to the socioeconomictechnological challenges that affect such environments. While
the ND of Nice is a result of a sophisticated and highly technological construction process,
that enables larger built volumes that require larger building sites and larger urban blocks, the
ND of the favela is a result of a highly challenged milieu. However, these differences are
compensated by the striking similarities in terms of Public Space Allocation and Average
Destination Distance in both.

The Santo Amaro study area performs well under all three indicators. PSA, ADD and ND.
However as a Favela it is socially separated from the surrounding city. This may explain,
statements such as “when you see someone in a favela, he is probably a local” This issue has
been extensively addressed in the literature that deals with notions such as spatial segregation
and exclusion. For this study such statements highlight that a person in a favela is hardly
anonymous. Whenever attempting to intervene within such urban setting, an effective step
may be to “import anonymous”18 people in.

18

Comment on Medellin approach to “slum” upgrading, that places facilities used not only by slum dwellers,

increasing anonymity within such settings.
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Figure: Plan Voisin (1925)
Source: Fondation Le Corbusier

Le Corbusier’s Plan Voisin (above) illustrates a serious misunderstanding of the role of public
space as the arena for human interaction. Le Corbusier suggested to keep urban density
constant while replacing a dense network of narrow streets with a continuous park, increasing
public space area and, thus, increasing PSA. The Plan Voisin unfortunately taught
contemporary urbanism how to ruin a city by increasing its PSA.

We, therefore, argue that most cities, especially the ones inspired by modernist planning
practice, don’t need more public space! The agenda for increasing cities’ public space may be
missing an important point when poorly considering the density of people expected to use
them. The optimal area of public space per person should take into consideration the desired
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mutual presence of people within it. Excessive public space may be counterproductive to
effective urbanism. Contemporary cities may, in fact, need more people!

We explicitly bypass issues related to urban form. Specifically, this research is not contrary to
verticalization. Whenever verticalization is the only way to achieve the optimal number of
people within a city it should not be avoided, especially not if the argument is the loss of
“human scale”. We argue that the number of people in public space as well as a proper
average destination distance is what should be taken into account when defining the “human
scale” of the city.

PLANNING WITH THE URBAN GENOME
It is now possible to suggest a basic toolbox for planning cities or rehabilitating existing ones
based on our concept of the Urban Genome and the parameters deriving from it. This toolbox
can certainly be refined and expanded through further research, however, we are confident
that it covers the minimum/essential requirements that must be addressed in contemporary
planning whenever the aim is to plan cities or parts thereof.

2
2
The PSA of a city and parts thereof should range between 1m
to 10m
of public space area

per person. Above this range, the probability that people may enjoy mutual presence in public
space is remarkably low; while below it, mutual presence may be difficult to sustain.

2
In terms of ND, the number of junctions per km
should range between 200  400. Every

component of this network of public spaces must accommodate random passage of people;
deadend streets are to be avoided. In addition, it should be noted that in every car there is a
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pedestrian. The separation of pedestrians from vehicular traffic should be avoided unless a
very large number of random pedestrians is expected to compete with cars on the same space.
The best pedestrian street was a successful mixed traffic street before.

The network density can also be informed by the size of the blocks, which may vary based on
several challenges faced by “city builders”, such as social, economic, political and even
technological ones. The average block dimensions should be somewhere close to 60mx150m,
2
seldom exceeding 10,000m
.

The ADD should not exceed 30m. Under this limit, it is recommended that the actual
entrances should be as close as possible to the border between private and public space. The
primary role of buildings in the city is to define the urban space as walls define a room.
Buildings should rarely be conceived as freestanding objects.

The ranges of Urban Genome Indicators as suggested above are useful both when planning
new cities and planning within existing urban environments.
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