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Abstract-One of Jane Jacob's key observations was that we need “eyes on the streets” from buildings to ensure safety. How
can it be quantified? Research on urhan environment hy means of space syntax methods tend to focus on macro scale spatial
conditions. However, micro scale conditions should not be neglected. In research on dispersal of burglaries in urban areas, spa-
tial analyses methods as regards topological relationships between private and public space was developed and tested out. The
following issues were taken into account: Degree of inter-visibility of windows and doors and their inter-relationship to street
segments, the density of entrances of private houses connected to streets, the number of semi-private or semi-public spaces
between various kinds of private and public space, the degree of constitutedness of streets and the degree of visibility from
windows to parking lots. As these results show, measuring the private-public interface offers knowledge ahout the spatial con-
ditions for vital street life, urban safety, social interactions and their interdependence. Quantifying a built environment's spa-
tial layout can therefore provide understandings on how urban space shape possibilities for social integration and exclusion. All
seems to depend on various degrees of adjacency, permeability and inter-visibility taken into account on different scale levels.

Key words - private and public space, analyses tools, crime, social integration

Introduction: the
public - private space
relationship and urban
living

During the last three

decades, living in central urban areas
has become popular in Europe. This

kind of ‘“urban renaissance” has
contributed to an increase of estate
and property prices in inner city
areas. Several people seek for urban
areas with high social, cultural and
spatial diversity, short distances
from dwellings to work, leisure and
cultural activities, and to use all
the opportunities a city has to offer
(Rogers 1999).

Many recent urban renewal

policy documents carry proposals
to intensify existing city and
town centres instead of creating
new out of town settlements.
The idea is that high diversity
and density of various kinds of
land wuse, functions and cultural
activities will contribute to vital
lively urban areas and economic
growth. As stated in most policy
documents, the density of the
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built mass should be high without
losing good living qualities (Nota
Ruimte 2004, p. 71, Rogers 1999,
p- 45). The compact city is used
as a model for urban renewal and
development for enhancing growth
in compact existing settlements
instead of sprawl and to promote
a sustainable urban development.

How this must be realised is,
however, never demonstrated in
recent policy documents.

The topological spatial

relationship between private and
public space and its impact on
urban life is a forgotten aspect in
contemporary urban design and
planning disciplines. Architects tend
to emphasise the feeling of privacy
within the context of modern living
in their design projects. Often an
explanation can be found in the
individualisation process of human
beings during the last 60 years in
the western society. There seems to
be a need for high degree of privacy
when living together with others.
However, when the city itself offers
high degree of anonymity, then one
can ask whether it is necessary or not
hiding one’s dwelling entrance and
windows away from public streets.

Urban project developers
strive for high density or a high
floor-space-index and propose large
variations of urban functions in new
areas. However, the degree of inter-
connectivity and the topological
shallow public-private interface
is forgotten on the ground floor
level. All these activities depend on
how the spatial configuration is on
the plinth or built up street sides.
Therefore, there is a need to bring
micro scale spatial relationships on
the research, policy making as well
as the design agenda in the urbanism
discipline.

Background

Already in the 1960s Jane
Jacobs was advocating having ‘eyes
on the street’ from buildings for
ensuring safety on streets. Her book
‘Life and death of great American
cities” was a reaction on modern
city planning and architecture
taking place in the US in the 1950’s
and 60’s. She was not alone for
advocating inter-visibility between
buildings and streets.

Likewise, Jan Gehl was
conducting research on how people
use and behave in public space. That
resulted in his concepts of necessary,
optional and social/resultant
activities. These activities depend
on the physical setting of a built
environment, offering possibilities
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for sitting, standing or to stay
longer in public space. In particular
optional activities are heavily
dependent on the physical quality of
the built environment. His research
resulted in the Danish publication
‘Livet mellem husene’ from 1971,
and the English translation ‘Life
between buildings’ from 1987. One
of his main messages was to have
doors and windows oriented towards
the public space.

During the last decades,
several wurban designers, wurban
planners and urban researchers
are referring to Jacob and Gehl’s
writings. However, a quantitative
research method has been missing
during all these years. From an
urban design practice, the more
modern a housing project is, the
more the entrances are turned away
from public streets and the more
an active frontage towards public
streets is lacking.

A method describing micro
scale spatial wvariables in wurban
studies aims at defining the inter-
relationship of buildings or private
spaces and adjacent street segments.
Therefore, micro scale spatial
analyses focus on how dwellings
relate to the street network, the
way buildings’ entrances constitute

streets, the degree of topological
depth from private space to public
space, and inter-visibility of doors
and houses across streets. As Jane
Jacobs and Jan Gehl argue, many
entrances and windows facing a
street is one formula to ensure
urban liveliness (Jacobs 2000, Gehl
1996). The challenge is to quantify
these kinds of spatial relationships.
Only then it will be possible to gain
a genuine understanding on the
spatial conditions for vital street life
and urban safety.

The components of the
method

In a research project on
space and crime in the Dutch towns
Alkmaar and Gouda, an opportunity
was provided to register various
spatial relationships between
private and public spaces (Lépez
& Van Nes 2010). In each city one
local area was chosen and studied
in detail. These areas are more or
less comparable when it comes to
their function, size and the large
variation of their social composition
of dwellers and architectural
composition in terms of a large

Entrances Oero

e .

topological step
between a street andO
private spaces

Entrances one
topological steps

private spaces

between a street andO

Entrances one
topological steps
between a street and

Entrances two
topological steps

Entrances two
topological steps
between a street andO

private spaces private spaces

between a street andO

XLl

ETLLE

\-‘ | \\[

=
Elmw = =
ﬁ-ii - =

Examples on
unconstituted streets

Examples on
constituted streets

private spaces
[ ]

Entrances three
topological steps
between a street and
private spaces

House or building
‘ Private space with connection
6 Semi private space with connection
1 Publicstreet

Figure 1: How the topological depth from entrances (top) and degree of constitutedness is

calculated. Source: own illustration.



Figure 2: Example of a dwelling located to a traditional street (left) and a dwelling located

on an upper walkway in a flat (right). In the traditional street there is a direct connection
between the private home and the public street. A stranger passing through one's front door is
perceived as a source of safety. Conversely, in the case of the upper walk-way, there are many
semi public and semi private spaces between the home and the street. A stranger passing
through one's front door is perceived as a source of danger. Source: own illustration.

Figure 3: Example on constituted streets (above) and un-constituted streets (below). Source:
own illustration.
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mixture of various housing types.
The local areas contain boroughs
with homogeneous building types
as well as areas with a mixture of
several types. In total 1.168 street
segments were observed and 25
different spatial features registered
for each segment. The results of the
micro spatial registrations were put
in a database together with various
macro scale variables derived from
the space syntax analyses of the
street and road net and the number
and characteristics of residential
burglaries and thefts from cars for
each street segment.

There are several ways of
analysing  spatial  configurative
relationships  between  building
entrances and the street network.
An easily way is to register the
topological depth between private
and public space. It consists in
counting the number of semi-private
and semi-public spaces between a
private space and a public street.
If an entrance is directly connected
to a public street, it has no spaces
between private and public space.
Then the depth is equivalent to
zero. If there is a small front garden
between the entrance and the public
street, the depth value is one since
there is one space between the closed
private space and the street. If the
entrance is located on the side of
the house and it has a front garden
or it is covered behind hedges or
fences then the topological depth
of the entrance has a value of two.
Entrances from back alleys covered
behind a shed have a value of three.
It is the topological steps between
the street and the private spaces
inside homes that are counted.
(figure 1):

Entrances into flats can
be represented in several ways.
It all depends on the degree of
permeability between the private
space and the street. Some flats have
upper walkways where the entrances
to each apartment are connected,
while others have a closed main
entrance where visitors have to use
a calling system. During registration
the degree of permeability was used.
Where a flat’s front door or main
entrance was permanently locked
and provided with a doorbell or
calling system, it was registered as
a private space from thereon. When
flats have open main entrances, the
number of semi-private spaces was
counted up to the apartments.

Each side of a street segment
is registered separately. There are
many streets where entrances are
directly connected to the street on
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the one side, while there is a flat
with an upper walk gallery on the
other side. If a street segment’s side
has several depth values between
private and public spaces, the
average value is used. The diagram
in figure 2 (top) illustrates various
types of relationship between
private and public spaces. The black
dots represent the private spaces,
while the white dots represent semi-
private spaces.

A street’s degree  of
constitutedness depends on how
building entrances are connected to
a street. It is about the degree of
adjacency and permeability from
buildings to public space. When a
building is directly accessible to a
street, then it constitutes the street.
Conversely, when all buildings
are adjacent to a street, but the

entrances are not directly accessible,
then the street is un-constituted.
A street segment is constituted
when only one entrance is directly
connected to the street. If the
entrance is hidden behind high
fences or hedges, or has a large front
garden, or located on the side of the
buildings, then the street is defined
to be un-constituted.

The diagram in figure 1
(below) illustrates the differences
between constituted and un-
constituted streets. It is thus a
difference between a building located
adjacent to a street and being
permeable from a street. Spatial
relationships of this kind can have
impact on vital street life in urban
areas.

The number and density
of entrances are not at issue. The

constituted streets

unconstituted streets

Occess tOroudd tOe Oront side
Occess tOroudO tOe OOcO side
Occess tOroudO tOe side
Occess into OO0OrtOents

Figure 4: A visualisation of the constituted and un-constituted streets in Gouda.

Source: own illustration.
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of entrances. Source: own illustration.



Figure 6: Examples on 0% inter-visible streets. When a burglar is inside these fences or hedges,
he can operate without being noticed by neighbours or people in the street. Source: own
illustration.

degree of constitutedness is about
the number of entrances connected
to a street divided by the number of
buildings located along that street.

Figure 3 shows some
examples on constituted and
un-constituted streets. The two

entrances on the top are constituted
streets. In both cases the entrances
are located only at one side of the
street. The example on the left is
a street dating from 1600 and the
example on the right is a street from
the 1970’s. Both two streets below
in figure 4 are un-constituted. No
entrances are directly connected to
these streets. The example on the
left is a street located in a high-rise
flat area from the 1960’s. One has to
go into the semi-public side streets
to reach the flats” main entrances.
Regards the example on the right,
dating from the 1990’s, all the
apartments are located adjacent
to the street. Even though the
street is highly visible from all the
apartments’ windows, all entrances

are located at the buildings’
backsides and from the underground
parking garages.

Figure 4 visualises the

difference between constituted and
un-constituted streets in Gouda.
Un-constituted street segments are
marked with a grey colour, while the
constituted ones are in black. Most
intruded homes (presented as dots)
are entered from un-constituted
street segments. The points of entry
into dwellings are marked with a line
from the street or back alley to the
dot.

The more entrances
connected to a street, the higher
the probability that someone comes
out from a private space into public

space. However, high density of
entrances connected to a street
does not always imply high inter-
visibility. There is a distinction in
the way entrances constitute streets
and in the way they are inter-visible
to each other. The way entrances
and windows are positioned to each
other influences the probabilities
for social control. Figure 5 shows
some diagrammatic principles on
the relationship inter-visibility and
density of entrances.

A registration of windows
and doors inter-visible to one
another and to the street segment
were carried out. The number of
inter-visible houses was divided by
the total number of houses in each
street segment. The percentage
of inter-visibility from windows
and doors from houses to streets
and between houses was registered
separately. The percentages were
grouped in 100%, 80%, 60%, 40%,
20% and 0% inter-visibility for
each registration. The density of
houses and entrances were not taken
into account. This was registered
separately. Thus, two buildings with
two entrances facing towards each
other indicate 100% inter-visibility
of doors. Conversely, a street segment
with high density of entrances on
only one side of the street segment
and no entrances on the other side is
defined to be 0% inter-visible. High
density of entrances directly facing
a street segment at only one side can
be an indicator for street life, but is
not necessarily a sufficient condition
for crime prevention. A strong
correlation was found between a
street segment’s inter-visibility
and the risk on residential burglary

(Lépez & Van Nes 2010).

The link to the macro
scale analyses

A combination of wvarious
micro spatial measurements makes it
possible to quantify the micro spatial
features of neighbourhoods. These
features are, however, not always
present in studies focusing on the
macro spatial analyses. For example,
a street with few connections to its
vicinity can still be full of social
activities if a high density of
entrances constitutes the street and
when there is high visibility between
public and private spaces. The
reverse can be seen in, for example,
distributed un-constituted streets
with a low number of entrances and
low inter-visibility. Independent of
cultures and architectural styles,
micro spatial measurements make
it possible to describe the spatial set
up of built environments on a local
scale level. Thus, an urban area’s
degree of liveliness depends on the
spatial conditions on a macro level
as well as on a micro level. Therefore,
both scale levels must be taken into
account.

As the study of 1.168 street
segments clearly shows, the micro
spatial conditions of the street
segment are inter-related to the
macro spatial conditions of the cities
street network (Lopez & Van Nes
2010). Especially the topological
depth of a street segment in
relationship to its nearest main
route gives a detailed description
of the spatial set up of the area.
Most micro spatial variables turn
out to be related to the macro scale
variable local angular choice with a
high metrical radius. This variable
is useful for measuring how well
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Figure 7: Statistical diagrams. Source: own
illustration.

connected and spatially integrated
each street segment is to all others
in terms of direction changes and
angular deviation. The spatially
highest integrated streets are the
most frequented ones. Various
metrical radiuses can be used. The
local angular choice with a high
metrical radius identifies the main
routes through cities and shows
strong correlations with the micro-
scale variables. The following results
were obtained (figure 7).

The further away a street
segment is from the main routes net,
the greater the topological depth
between private and public space.
Along the main routes through
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urban areas, most entrances are
directly connected to the street.
When changing direction two times
from the main routes, the average
topological depth for entrances is
2 while it is 3 in all street segments
located more than six topological
steps from the main routes.

Visitors usually frequent
main routes, while only inhabitants
frequent highly segregated streets
in which gives neighbourhoods a
desolated atmosphere. Dwellers
inside these areas often prefer
to protect their private life from
insights from neighbours. When the
streets are too much occupied by
neighbours and there are almost no
visitors around, the social control
from neighbours can be too present.
Therefore curtains and high hedges
are used to prevent social control,
and entrances are hidden away from
streets and visible neighbours.

Urban areas located close
or adjoining to main routes tend to
have entrances directly connected
to public streets. The streets are
frequented by visitors as well as by
inhabitants. The inhabitant wants
to be a part of the urban street life.
Often dwellers contribute to street
life by sitting outside on a chair or
the staircase in front of their homes.
From their windows, dwellers keep
an eye on what is going on outside. In
many integrated areas, inhabitants
like to contribute to the urban living
by displaying their interiors to the
view of passers by.

The more segregated a
street segment is, the more mono-
functional the adjacent buildings
tend to be. Topological deeply
located street segment usually only
have a residential function, since
offices, shops and public buildings
tend to locate themselves along
the main routes. The semi-private
segments are among the topological
deepest and segregated streets.
Row houses and flats tend to be
located along topological shallow
street segments, while maisonettes,
vertical separated dwellings and
detached and semi-detached houses
are located at the areas edges.

The further a street segment
is away from the main routes,
the lower the values of spatial
integration and constitutedness.
Homes located along un-constituted
streets deeply located inside urban
areas with low inter-visibility
from windows tend to have a high
risk of being burglarised. The un-
constituted back alleys tend to be
the most segregated street segments.

Research results where
the method has been
applied

The first versions of the
method were developed during the
space and crime research project
in Alkmaar and Gouda in 2005.
Before Google Street view existed,
registrations were done manually.
Several researchers start to use this
method in their research projects. So
far known, it is applied on Dutch,
Turkish, English, American and
Indian built environments.

The micro scale spatial
conditions were a main component
in analysing the spatial parameters
of the 40 problem neighbourhoods
in the Netherlands. Since 2007
various strategies were developed
for improving the worst deprived
neighbourhoods in the Netherlands.
The majority of the measures
directed to the revitalisation of
these neighbourhoods were social
programs aiming to strengthen
the economic position and social
skills of the inhabitants. Spatial
interventions have been largely
overlooked because an adequate
diagnosis tool is missing.

To fill this gap, space
syntax and statistical analyses
was carried out on a dataset of 43
neighbourhoods in which various
micro and macro scale variables
was taken into account and related
to social and crime data. The
analyses shows that the deprived
neighbourhoods can be classified in
four groups based on their spatial
properties and three groups based
on their socio-spatial characteristics.
These groups provide an adequate
classification of the different
social and spatial properties of the
neighbourhoods, and point out
which spatial measures making sense
in the revitalisation of these areas.

The micro scale wvariables
played a significant role in the
classification of problem areas. In
75% of the neighbourhoods, the
streets were lacking inter-visibility
and had a high number of semi-
private spaces between private and
public space.

Various in-depth pilot
studies were carried out in eight
residential neighbourhoods located
in Alkmaar, Deventer, Eindhoven,
Maastricht and Utrecht. In this
study, the findings from the
national inquiry were evaluated
in eight pilot neighbourhoods and
tested on a lower scale level (the
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Figure 8: The application of the micro scale tools in urban
design practice. Example from a plan in Vroonermeer Noord

in Gouda, the Netherlands, where the plan was to have no
entrances on the main route running through the new housing
area (left) and our suggestion to add buildings with active
frontages and entrances towards the main route (right). Source:

van Nes et. al 2013.

street segment). Besides variables
providing insight into the spatial
structure of the neighbourhood,
the analysis also considered the
urban micro-level - the relationship
between buildings and streets. As
it turned out, recorded anti-social
behaviour from the police took place
along unconstituted streets with low
degree of inter-visibility (van Nes et
al., 2013).

An inquiry was done to
register how people use space in
three different neighbourhoods in
Rotterdam south from different
time periods during a weekday. In
one of the area interviews were
made of the areas users and dwellers
for identifying which streets and
public spaces are perceived to be

unsafe and safe. As it turned out,
high spatial integration of the
street net contribute to a great
variation of all types of people in
streets. These areas consist of a
highly inter-connected street net
with shops located along it and with
entrances directly connected to the
street. These areas are conceived
to be the safest to stay and move
through by the interviewed users.
Conversely, neighbourhoods with a
labyrinth like street structure and
lack of entrances and windows on
the ground floor level contribute to
few people in street and to a feeling
of un-safety in the spaces between
buildings. The degrees of spatial
integration on various scale levels
are low in these kinds of housing

areas. Therefore, the structure of
the street network and the public-
private relationship between
buildings and streets plays a role for
setting the physical framework to
encourage street life and perceived
safety (Rooij & van Nes, 2015).

Little knowledge exists on
therelationship between urban space
and the behaviour pattern of various
ethnical groups. For this purpose
four different neighbourhoods
in Rotterdam north with a high
number of various ethnical groups
were investigated in  different
time periods during a weekday.
A difference was made between
Europeans, Turkish, Moroccans,
and Surinamese/Antillean users in
the static snapshots. As it turned
out, the more spatially segregated
the street net is in a local area, the
more the various ethnic groups are
separated from others. These areas
consist of a labyrinth like street net,
dead end and poorly inter-visible
streets. A high spatial integration of
the street net contributed to great
variation of all types of people on
streets. These areas consist of a
highly inter-connected street net
with shops located along it and with
entrances directly connected to the
street (Aghabeick & van Nes 2015).

A small inquiry on how
women use space different from men
is related to macro as well as micro
scale variables. As soon as the street
is spatial segregated or lacks active
frontages towards streets, women
tend to avoid urban areas with these
spatial features (Nguyen & van Nes
2014).

The results shed some light
on the current urban regeneration
and urban design practice in the
Netherlands. The spatial structure
is hardly taken into account, in
which contribute to a further socio-
economic segregation of various
ethnical groups. Seemingly, spatial
segregation contributes to social as
well as ethnical segregation among
the users while spatial integration
support soclo-economic integration
among various ethnic groups.

Conclusions - challenges
for urban design and
planning practice

Micro spatial relationships
play a crucial role in the socio-
economic life of human beings.
Often the concept “bringing back
the human scale” is used in urban
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policy making. It is referred to the
metrical properties of space. Maybe

a more genuine understanding
on urban vital street life can be
provided through a topological

approach on urban micro scale
level? In particular, urban renewal
projects, modern housing areas and
new large-scale urban development
projects often tend to lack adjacency,
permeability and inter-visibility
between buildings and streets. This
has negative effects both on street
life and degree of safety of these
areas.

High value on the floor-
space-index is mnot always a
condition for safe and lively streets.
A “vertical city” like Hong Kong
has several examples of new housing
projects not well connected to the
street. Even though the number of
apartments is high, there is little
street life at the street plinth. Often
stacking apartments can contribute
to vertical sprawl, but it seems to
depend on how these flats’ entrances
are connected to the street.

However, the degree
of inter-connectivity and the
topological shallow public-private
interface is often forgotten. All these
activities depend on how the spatial
configuration is on the plinth or
built up street sides. Therefore, there
is a need to bring micro scale spatial
relationships on the research, policy
making as well as the design agenda

The Constituted
and inter-visible
main route

The UN-constituted '

not inter-visible ‘
\

main route
— Local street

PS4 B I L

v /
== Main route
®- Building entrance

in the urbanism discipline.

When distinguishing the
neighbour-hoods with relatively
high and low crime rates, high crime
rate areas generally have their main
routes outside the neighbourhood
while safer areas more often have
main routes running through its
local centres. A well-integrated and
well-connected main route going
through local centres encourages the
natural development of alocal lively
centre inside the neighbourhood.
It functions as an armature for
the whole mneighbourhood and
generates a mnatural mixture of
visitors and people living inside
the neighbourhood. Such a main
route encourages the establishment
of micro businesses inside the
neighbourhood hence shaping job
opportunities for the inhabitants.
Previous research has shown that
neighbourhoods with main routes
through its centres are generally
safer especially when most local
residential streets can be reached
within 1-2 direction changes from
the main route network (van Nes
and Lépez 2010).

On a micro scale level, the
positions of buildings and entrances
along a main route or a residential
street contribute to the degree of
social control and eyes on the street.
The more buildings located along
a street, combined with entrances
directly connected to streets, the

\
The Constituted
but not inter-visible
main route

Figure 9: The role of the main route and the role of entrances.

Source: own illustration.
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higher the potentials for natural
social control. When entrances and
buildings are turned away from a
well-connected street, opportunities
are created for youngsters to group
together and commit incivilities
outside the natural control of adults

(Rueb and van Nes 2009).

The social composition
of the dwellers, their lifestyles
and wishes are also important

factors in choosing the priority of
improvements. Spatial parameters
play a role in the socio-economic
performance of a neighbourhood.
It is about how the spatial layout
contributes to generate a reduction
of criminal opportunities, shape a
natural social control mechanism
between inhabitants and wvisitors,
and shape opportunities for social
and optional activities and for the
location of micro scale businesses
inside an urban area.
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