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Urban Structure and the Layout of Social Segregation 

The marked socio-spatial segregation of Santiago, Chile has been extensively 
researched in recent decades, but little work has yet been done on the role played 
in driving this phenomenon by urban street layouts. Using the methodology of space 
syntax, the present study attempts to understand this process as the outcome of urban 
construction policies. To this end, Santiago’s street grids as they existed in 1970, 1990 
and 2010 are used to evaluate the evolution in the global and local accessibility 
levels of the city’s districts and housing estates. The results show that the global 
accessibility of vulnerable zones has tended to decline over time, due mainly to the 
construction of housing estates in locations isolated from the city by 
geographical obstacles or major infrastructure. These zones’ local connectivity was 
also found to have declined, but in this case the cause was the increasing 
complexity of the more recent housing developments’ street layouts. 

Introduction 

In recent decades there has been considerable debate on the high level of socio-spatial 
segregation that characterises the Chilean capital of Santiago (Sabatini et al., 2001; 
Sabatini and Brain, 2008). Driven in large part by the construction of social housing in 
the city’s periphery and policies favouring urban growth patterns that follow 
improvements in connectivity, the resulting urban segregation has accentuated pre-
existing inequalities in Chilean society in access to opportunities (Ducci, 1997; 
Rodríguez and Sugranyes, 2005). Yet despite the many studies that have dealt with the 
negative effects of this segregation, little appears to be known about the spatial changes 
lying behind the phenomenon and the role played by urban street layout designs in 
facilitating or preventing it.  

The present article sets out to investigate this aspect through an analysis of the urban 
growth process in vulnerable areas of the city and their levels of integration with the rest 
of greater Santiago. It is hoped that the results will contribute to the debate on the 
segregation problem, which till now has focussed on the social and geographical 
dimensions of the issue while neglecting more micro-scale aspects that are no less 
important such as the street layouts of poor urban areas and their relationship with the 
city. 
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The remainder of this article is divided into four sections. The first section reviews the 
literature on the urban segregation problem in Santiago, the second section describes 
our theoretical-methodological approach to the problem (space syntax), the third section 
sets out our results and the fourth section presents our conclusions. 

Urban segregation in Santiago 

There exists a vast literature defining Santiago as a profoundly segregated metropolis 
with few opportunities for people of different social, cultural and economic 
backgrounds to mix. Thus, while comfortably off residents of the city live in and around 
the financial district in Santiago’s north-eastern sector where they enjoy a relatively 
high standard of living, the more vulnerable groups are concentrated in distant, 
homogeneous suburbs where satisfying basic needs and accessing the area’s 
opportunities is a daily struggle (Sabatini et al., 2001; Márquez, 2003; Dammert, 2004; 
Rodríguez and Arriagada, 2004; Sabatini and Brain, 2008).  

It has been argued that Santiago’s urban segregation has been exacerbated over the last 
40 years by a series of government actions that have systematically created a gulf 
between the more privileged classes and the rest of society (Sabatini and Brain, 2008). 
There is general agreement on the central role played by the change in public policies 
implemented during the civico-military dictatorship (1973-1990) and intensified by the 
democratic governments that succeeded it. The adoption in the 1970’s of the principle 
of subsidiarity, under which the central government’s role is to promote investment, 
brought with it new modes of action, deregulating key urban markets and delegating 
responsibilities to private entities or local authorities lacking the wherewithal to solve 
the problems foisted upon them (Sabatini, 2000; Rodríguez & Sugranyes, 2005; Brain 
& Sabatini, 2006; Hidalgo, 2007). 

This, together with greater regulatory flexibility that permitted urbanisation in 
Santiago’s periphery with few requirements regarding infrastructure and services, led to 
new residential development in suburban areas where land was available at low cost 
(Sabatini, 2000; Greene & Soler, 2004). In a context of loose regulations and lax 
enforcement the private sector entered the social housing market, putting up massive 
housing estates with minimal standards in unattractive locations (Rodríguez and 
Sugranyes, 2002). The local governments, socially homogeneous and with few tools at 
their disposal, were unable to provide the basic services and infrastructure these new 
communities required (Hidalgo, 2004). In a complex process, poverty was 
“peripheralised,” relegated to the outskirts and fated to absorb newcomers from older 
neighbourhoods or families displaced from informal settlements in more central areas. 

Other factors have worsened the isolation of the most vulnerable groups and increased 
the distance separating them from the rest of society. The entry of the private sector into 
key sectors such as education and health segmented the demand for these services by 
families’ ability to pay and weakened the already fragile public systems (Labra, 2002; 
Oliva, 2008). The opening of efficient toll highways in the late 1990’s and early 2000’s 
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encouraged the population of outlying areas by high-income groups with the resources 
to travel long distances in private transport (Greene and Mora, 2005, Figueroa et al., 
2018a), reproducing the inequalities of the city in these new residential zones (Cox and 
Hurtubia, 2016). In many cases, these areas have physical and symbolic barriers 
separating them from their immediate environment (Hidalgo, 2004), thus increasing the 
“malignancy” of the resulting urban segregation (Sabatini, Cáceres & Cerda, 2001), 
even if they reduce its geographical scale.  

During the dictatorship there was also a decline in the quality of public transport. The 
system improved notably upon the return to democracy, culminating in an ambitious 
modernization project known as Transantiago. Unfortunately, the level of service has 
yet to achieve the standards originally promised and certain of its defects have 
particularly affected the most vulnerable groups (Forray et al., 2013; Figueroa et al., 
2018b). 

The difficulty of accessing Santiago from the peripheral districts is aggravated by the 
fact that jobs, services and infrastructure are highly concentrated in its historical centre 
and, increasingly, the west side of the city. The latter sector, where opportunities are 
particularly plentiful, is the wealthiest part of the capital and therefore distant from the 
point of view of lower-income groups not only in travel time but also in housing costs 
(Figueroa et al., 2018b). This is observable in the city’s travel patterns, which reveal an 
enormous concentration of daily trip destinations in high-income zones inhabited by 
very few families living on low incomes (see Figure 1). 

Figure 1: Absence of poor residents by zone in Santiago, and origin and destination 
zones of daily trips.  

Source: Suazo (2017). 
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The weakness of existing regulatory tools for promoting housing mobility or social 
integration has reinforced the isolation of vulnerable groups, who are unable to obtain 
housing in other districts (Rodríguez and Sugranyes, 2005; Greene et al., 2017). 
Although urban renewal programs have brought improvements to depressed areas 
(Mora et al., 2018), they have not been sufficient to reverse the long and deep processes 
of urban decline and raise the quality of life in such zones to the levels enjoyed in 
better-off areas (Hidalgo et al., 2017; Link et al., 2017). 

The evidence of the last 20 years shows that housing policies promoting the building of 
social housing developments in the periphery have had adverse social effects that are 
difficult to alleviate. Sabatini and Wormald (2013) have demonstrated that the resulting 
social segregation increases poverty by hampering residents’ employability while the 
long commutes reduce their quality of life. And these effects are not limited to adult 
residents. For example, Lagarraña and Sanhueza (2007) have shown that the segregation 
of poor urban districts hinders the ability of their children to access preschool education 
and raises the probability that adolescent students will fail or quit school altogether.   

The extensive debate on the origin of social segregation in Santiago and the factors that 
exacerbate or mitigate it has tended to ignore spatial variables and more specifically the 
way in which the street plans or layouts of housing estates do or do not connect with the 
rest of the city. Although previous studies have demonstrated the key role street plans 
play in the degree of connection between a district and its context (Greene, 2003; 
Greene and Mora, 2008), little research has yet been done on their role in segregation 
processes in Greater Santiago. 

Space syntax 

To examine the development process in vulnerable areas of Santiago, we employ the 
conceptual framework known as space syntax. Underlying this approach is the notion 
that how urban space within a city is organized has various social consequences. 
Furthermore, these consequences arise not so much from the magnitude or 
attractiveness of the buildings around a particular space, as from the way multiple city 
spaces (for example, the streets) are interconnected. Thus, to study these consequences 
we must analyze spatial configurations, defined as the relation between at least two 
spaces taking into consideration at least one third space (Hillier 1996). 

According to Hillier (1996), urban space can be represented by a system of straight or 
axial lines (an ‘axial map’) in which the degree of accessibility of each axial line can be 
evaluated in terms of the number changes of direction required to reach all of the other 
lines in the system. The power of this measurement lies in the fact that, although it is 
very local in the sense that it is unique for each line, it takes into account all of the other 
lines. In a system such as the Santiago street network, which consists of 80,000 axial 
lines, some of them are much more accessible—that is, much more globally 
“integrated”—than others. 
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A series of studies have shown that there is a strong association between the degree of 
global accessibility (i.e., global integration) of an axial line and the flows of vehicles 
and pedestrians along it (Hillier at al., 1993; Hillier, 1999). This implies that urban 
models based on space syntax can describe the potential field of movement and human 
encountering and even complex social phenomena such as commercial development and 
safety (Hillier and Hanson 1984; Hillier 1996). 

Adopting this approach, we created a representation of the Santiago street network as it 
was in 1970 (27,598 line segments), 1990 (37,720 line segments) and 2010 (80,303 line 
segments) using the depthmap software program. We then derived the aforementioned 
global integration as well as the local integration, the latter defined as the distance from 
each line in the system to all lines no more than three steps away. This provides a 
measure of the accessibility of a street within its immediate environment or district. 
These two metrics were calculated for the three indicated years, and separate values 
were derived for the city’s vulnerable zones as of the end of their respective periods of 
construction (previous to 1970, 1970-1990, 1991-2010).   

To identify the vulnerable zones we consulted a report published by the Chilean 
Ministry of Housing and Urban Planning (MINVU (2012)) on what are known as 
“public interest priority zones”.1 The report identifies them as areas in a state of decline 
with low investment, few services and a series of social pathologies such as high levels 
of drug use, dropping out of school and teenage pregnancy. For ease of analysis the 
vulnerable zones were classified according to their location relative to the city centre in 
seven geographical sectors as shown in Figure 2. 

Figure 2: Public interest priority zones in Santiago defined by MINVU, 2012. 

Source: prepared by the author. 

1 Excluded for our purposes were two historical districts in central Santiago (Yungay and Bogotá) which are 
defined as priority zones for special reasons associated with issues such as heritage status and are currently 
undergoing urban renewal.  
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Segregation in the Santiago street plan 

Space syntax analyses of Santiago for the three years 1970, 1990 and 2010 are shown in 
Figure 3. The warmer colours indicate the relatively integrated lines while the cooler 
colours are the more segregated ones. As can be seen, the former are concentrated in the 
city centre and the areas immediately south of it whereas the latter are found in the east 
and northwest sectors.  

Figure 3: Global integration of Santiago in 1970, 1990 and 2010. 

Source: prepared by the author. 

This syntactic analysis of the Santiago street layout reveals the decline in global 
integration that has taken place at the aggregate level over the entire period covered, but 
the trend has not been continuous. On the contrary, between 1970 and 1990 the 
deterioration was almost imperceptible (less than 1%) but from 1990 to 2010 it was 
more than 30%. Similarly, local integration was relatively constant until 1990, after 
which it, too, declined by almost 20% (Table 1). The question then arises: what 
happened in the 20 years since 1990 that brought about the fall in accessibility of the 
city’s streets at both the global and local levels? 

Table 1: Global integration, local integration and synergy in Santiago in 1970, 1990 and 
2010. 

Source: prepared by the author. 

 Proceedings of the 12
th

 Space Syntax Symposium 



7 

Here we posit that the decline in both measures reflects profound transformations in the 
process of urban growth in Santiago, which has changed from a relatively compact 
model of development with relatively high degrees of connectivity between its various 
districts, to one that is highly dispersed with little connectivity, especially in the case of 
the periphery.  

Up until the 1970’s, growth in the urban street plan clustered along highly integrated 
arterial roads (e.g., Gran Avenida, Santa Rosa, San Pablo) that connected the historic 
centre of the city to relatively segregated rural communities such as San Bernardo, 
Puente Alto or Maipú. The result was a tree form in which rural roads perpendicular to 
the main thoroughfares became the structural skeleton of new urban housing estates 
with a predominantly orthogonal geometry. The low synergy (defined as the correlation 
between global and local integration) of this pattern of development constitutes 
additional evidence for the existence of places with low global but high local 
integration. The rural communities just mentioned were thus local centralities well 
connected to their immediate environment. 

Hemmed in by natural barriers (e.g., the Manquehue mountain ridge to the north, the 
Mapocho River to the west and the Maipo River to the south), Santiago grew on this 
pattern until 1990. Since then, however, the growth of the city has spilled out beyond 
these barriers, following the paths of regional highways entering the urban area (Route 
5, Route 68). Unlike previously, the housing estates that sprang up along these routes 
adopted complex street plans. As a direct result of these their discontinuous street 
geometries, or because they were built on the gated community model, these estates’ 
layouts made it difficult to construct continuous routes joining them together, thus 
breaking the patterns used in previous periods to design complex barrios in the city’s 
hinterland. 

This new process is reflected in the significant increase in the synergy level (56% above 
the 1990 level), indicating that in the Santiago of 2010, living in these peripheral zones 
meant being disconnected from both the global and the local system. Thus, in contrast 
with the earlier periods, peripheral housing estates did not necessarily have local 
centralities with local businesses and infrastructure; on the contrary, they were 
increasingly devoid of a local centrality. 

How, then, has this process affected vulnerable zones as defined by MINVU in 2012? 
In what follows we examine the consequences of this process for the accessibility of 
vulnerable housing estates. 

i) Santiago in 1970

In 1970 the vulnerable zones that were then already well established exhibited levels of 
global and local integration similar to the averages for Santiago as a whole. In the tree-
type growth process described earlier and exemplified in Figure 3, new housing estates 
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were “integrated” at the boundaries of the existing city, connecting to it through old 
rural roads or disused canals that became the thoroughfares which would structure the 
new, usually grid-plan communities. 

In Santiago’s centre-south and south sectors in 1970, the global integration levels of 
vulnerable zones were respectively 24% and 20% above the city average while for the 
north, northwest and west sectors of the city the corresponding levels were below that 
average at -11.8%, -45.6% and -12.5%. Local integration was relatively homogeneous 
for all vulnerable zones, although lower in zones consisting of social housing projects 
with complex street plans and higher in those adopting simpler layouts. 

The areas detailed in Figure 4 exemplify this contrast. Area A (San Miguel) reflected a 
traditional urban growth pattern based on the conversion of farmland through 
mechanisms other than social housing projects, such as private housing estates. The 
street layouts of the various neighbourhoods within Area A were checkerboard patterns 
joined together by a series of parallel arterial roads. The continuity of these arterials 
raised local integration to a level 30% above the Santiago average given that they 
directly connected the interior of these neighbourhoods to their immediate environment 
and other main thoroughfares such as Gran Avenida that were highly integrated with the 
rest of the city.  

Figure 4: Global and local integration of Santiago in 1970. 

Source: prepared by the author. 
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By contrast, Area B (José María Caro) was one large social housing estate inspired by 
concepts of territorial appropriation (Newman, 1973) and collective progress that 
emerged in the 1960’s (Raposo and Aguirre, 2001; Figueroa and Forray, 2015). 
Communication with the outside was through central arterials that divided the area into 
micro-housing estates, which were subdivided in turn into macro-blocks where a 
complex and discontinuous network of streets converged on central public spaces or 
infrastructure zones. This multi-scale model, known as “defensible space” and intended 
to promote resident appropriation and social cohesion, in reality impedes internal 
connectivity and reduces integration with the surrounding community. 

Complex street configurations characterized by low global and local integration are also 
found in other areas of Santiago originated by social housing programmes that did not 
become vulnerable zones. These less at-risk areas are generally located adjacent to 
highly globally integrated arterials and are not hemmed in by transport infrastructures, 
geographical obstacles or other factors whose effects began to emerge in the early 
1990’s. 

ii) Santiago in 1990

By about 1990, the global integration of vulnerable zones was 4% above the average for 
Santiago as a whole. This was due to the fact that these zones were increasingly 
surrounded by new housing estates, which had the effect of raising their accessibility, 
while the whole city’s accessibility declined as it continued to expand towards the 
periphery.  

Figure 5: Global and local integration of Santiago in 1990. 

Source: prepared by the author. 
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When broken down by geographical sector, the global integration differentials with 
respect to the city as a whole were greater for vulnerable zones located in the centre-
south and south sectors at 27% and 19%, respectively. By contrast, the differentials for 
vulnerable zones in the north, northwest and west sectors were -9%, -31% and -7.3% 
respectively, all below the citywide average.  

Despite these results the street plans of vulnerable zones in 1990 were already showing 
the signs of trends that would reinforce patterns of fragmentation and isolation over the 
following decades. Transport infrastructure planned in earlier periods and then in the 
process of completion (e.g., Route 5 and the Américo Vespucio ring road around 
Santiago) were beginning to isolate the districts they bordered, cutting off the possibility 
of future connections with neighbouring areas. An example of this is Area C 
(Independencia) in Figure 5, whose global integration in 1990 had not increased since 
1970 despite the fact that the city in the intervening years had expanded around it. 
Natural barriers such as rivers and mountains would have similar effects, complicating 
the integration of areas with their surroundings. Areas such as D (La Florida), crossed 
by the Zanjón de la Aguada canal (Figure 5), and others closed in by the mountains to 
the north (e.g., Renca and Manquehue) or by rivers (e.g., the Mapocho) or other minor 
waterways (e.g., the Hondonada) saw their global integration levels fall slightly over the 
20-year period.

Similarly, new urban growth in areas not yet settled in 1970 tended by 1990 to be 
fragmented and with limited connections to pre-existing districts. Area E (Las Acacias) 
in Figure 5 increased its global integration by 2% over the two decades but its local 
integration declined by 8%. Only partly urbanized in 1970, at that time it had a high 
degree of local integration but in the years following it was encircled by a number of 
smaller, disconnected social housing developments. 

The new social housing schemes with complex street layouts was replicated in areas 
urbanised during the 1970-1990 period, and although their global integration levels 
were above the city average, their local integration levels were relatively low. Zone F 
(El Castillo) in Figure 5, home to such projects built in the 1980’s, has low local 
integration due to the lack of arterials connecting its various estates with each other, the 
actual level being 17% below the Santiago average. This contrasts starkly with older 
areas where local integration is high and internal connections are much better. 

iii) Santiago in 2010

The trends already observed in 1990 were exacerbated in the urban street plans 
implemented over the following two decades in zones bordering transport infrastructure 
or the natural barriers noted earlier. Global integration increased less than the Santiago 
average in zones closed in by these barriers, even though they were now located 
geographically closer to the city centre. For example, the south sector, with a global 
integration 2.4% below Santiago as a whole, is circumscribed by the Mapocho river and 
a number of expressways (Costanera Norte, Route 5 General Velásquez branch, Route 
68 and Americo Vespucio Norte), all of which hinder its integration with other sectors. 
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Arterials such as J. J. Pérez and Mapocho are cut off by farmland or minor geographical 
obstacles and are thus not integrated with main thoroughfares such as the Américo 
Vespucio ring road. 

Local integration had remained constant as of 2010 in all of the zones classified as 
vulnerable that were already well-established areas of Santiago in 1990. It declined, 
however, in certain zones in the north and south sectors of the city due to the 
fragmented urbanisation promoted by social housing policies. 

Figure 6: Global and local integration of Santiago in 2010. 

Source: prepared by the author. 

The filling out since 1990 of Areas G (Bajos de Mena) and H (Los Morros) in Figure 5 
exhibited this urban fragmentation in 2010, with global integration levels among the 
lowest of all the vulnerable zones. They were now closed in by other, partially 
urbanized areas, highways and rivers. Their local integration was also low due to the 
internal fragmentation of their constituent neighbourhoods, which as these areas 
develop are becoming smaller and smaller with fewer connections to their immediate 
surroundings and interspersed by undeveloped land, geographical obstacles, transport 
infrastructure or the remnants of disused infrastructure such as closed garbage dumps. 
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Conclusions 

The results of our study have shown that at the aggregate level, Santiago’s growth has 
gone hand in hand with a growing decline in the values of the city’s accessibility 
indicators. The decrease in global integration suggests that average accessibility has 
deteriorated over time, a trend that has accelerated with the urban development of the 
last twenty years. Levels of local integration have also fallen due to the increased use of 
discontinuous street layouts and the smaller sizes of newer housing estates, leading to 
greater isolation of vulnerable zones relative to the rest of the city. 

The cause of these phenomena appears to be related to what has been called “pro-
business” urbanism (Lopez-Morales et al., 2012), according to which local governments 
have actively promoted property development as a way of attracting business and 
private investment. This approach has been accompanied by ever more deregulation in 
the central districts of the city and the virtual abandonment of urban planning. In the 
periphery, this trend is manifested in the lack of attention to road connectivity between 
estates built by different residential property developers over the last twenty years.     

Such tendencies may lead to greater territoriality within these communities and 
facilitates the control of public spaces by groups who, in the case of deprived areas, tend 
to be antisocial (gangs, drug traffickers). The synergy values reveal an increase in the 
correlation between the two measures of integration: living far from the city centre 
implies living more isolated.  

The citywide decline in local integration also has economic implications. One of these 
is that people living on the periphery must satisfy their daily needs locally as they are 
too far from the central areas of the city to take advantage of the services and 
opportunities in education and employment they offer. This risks the emergence of 
“sick” communities (Hillier, 1996; Greene & Mora, 2008) that reproduce social 
marginalisation. Another implication has to do with the perception of safety. The lack of 
movement “passing through” means that there are fewer “eyes on the street” (Jacobs, 
1961), which can increase the perception that the streets are unsafe (Greene and Mora, 
2008). This sensation may be accentuated by the series of restrictions on the field of 
vision created by the discontinuity in street plans, as has been suggested by studies in 
Chile (Sillano et al., 2006). 

The global integration of vulnerable zones has tended to rise in relation to the average 
levels of the city as a whole, the increases being especially marked in older areas 
“absorbed” by the growth of the city in the decades since their construction. For the 
same reason, local integration has also tended to rise in the majority of vulnerable zones 
formerly surrounded by farmland which are now immersed within other new urban 
developments that offer more opportunities for connectivity. 

In specific terms, the global integration levels of the Santiago street plan in 1970 
indicate that vulnerable zones at that time coincided with those whose connectivity was 
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limited by the presence of geographical obstacles (e.g., mountains, rivers) or major 
transport infrastructures (e.g., railway lines). By 1990, these “natural” barriers to 
integration had grown due to the transformation of formerly local roads bordering many 
of these zones into major arterials (Figueroa et al., 2018b; Sagaris and Landon, 2017). 
These thoroughfares, which by 2010 had become urban highways, blocked connections 
with other areas, which translates into a reduction in global integration. Analysis at the 
global level indicates that the Santiago housing estates which remain vulnerable are 
precisely those that continue to be physically “isolated” from the older city areas. 

At the local level, the analysis for 1970 shows that estates with complex street layouts 
tended to have low integration levels. Nevertheless, some of them are not today classed 
as vulnerable, suggesting that to be so considered, some other aggravating factor must 
be present. By 1990, the lowest local integration levels tended to be associated with 
territorial fragmentation caused by social housing policies based on the subsidiarity 
principle. Twenty years later, this fragmentation was affecting even those estates that 
were globally well integrated. 

On this point, it is interesting to note that older Santiago districts today classed as 
vulnerable tend to be those that were originally flanked by geographical obstacles and 
later were further isolated by major transport infrastructure. In spatial terms, the 
problem with older neighbourhoods seems to be bound up with the phenomenon of 
connections to the city that have since become truncated. By contrast, recently built 
estates appear to be well integrated globally but have complex internal structures that 
are difficult to read and easily taken over by antisocial groups. In such cases, the 
problems seem to be internal. 

On top of these issues is the weakening of housing policies, which have also generated 
areas in which these factors are present. Urban developments such as Bajos de Mena in 
the south sector of Santiago or Parinacota in the northwest sector are encircled by 
highways, interrupted by disused infrastructures (e.g., old garbage dumps) and bordered 
by mountains. Internally, the estates connect between themselves through complex 
street grids difficult to understand. 

Finally, to fully understand the spatial segregation problem in Santiago will require a 
more detailed analysis of the role of street plans. Potential mitigation measures will 
necessarily involve structural changes in street layouts that go beyond the mere 
injection of resources aimed at bringing urban infrastructure and services up to the 
standards of more privileged areas of the city. Until such a vision is adopted, the 
problematic tendency towards socio-spatial segregation in Santiago will continue. 
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