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ABSTRACT

One hundred and fifty years ago all over Europe, philanthropists, mainly entrepreneurs and factory-
owners were at the forefront of providing decent affordable housing for their workers, mostly around
major industrial centers where huge numbers of families lived in sub-standard conditions, together
with escalating urban poverty being exposed to pandemic diseases such as typhoid fever, tuberculosis
and cholera. Lisbon was not an exception. With the advent of industrialization, the city began to
expand largely due to the influx of workers and laborers from the rural areas. Housing building at this
time was largely done by profit-seeking private builders, which inevitably excluded working class
families. The question of developing adequate housing for the emergent working classes, became
more pressing than before. Many factory-owners realized that rents generally exceeded workers’
earnings and start sponsoring and building small-scale housing developments in the close vicinity of
their factories, some of them including other amenities such as schools and public baths, in line with
the hygienists” discourse of the time. Besides personal benefits for the factory-owners, better housing
was also a mean to control the working class, to increase labour productivity and prevent social
disorder. Predominantly located in the inner city centre, most of these housing developments are
registered in the municipal heritage listings. Nowadays some of them are under a fast-gentrifying
context, which may represent a key tension in the heritage policy.

This paper offers an analysis of these workforce housing schemes, the so called “Vilas” and how they
were distributed in the city of Lisbon in the advent of industrialization and throughout the time
became part of the urban heritage. In its wider context, it also proposes a reading of the “Vilas”
current spatial context and role in the city dynamics. From an initial set of 340 Vilas, a sample of 33
were analysed, based on the period of construction and morphological type using 3D digital
representations and space syntax tools in a 3D Geographic Information Systems (3DGIS) environment.

This paper is organized in three parts: the first one gives an overview of the societal context that
guided the conception and design of these proto-social housing developments. The second one is
focused on their specific morphological features, boundary conditions and integration within the
urban tissue. The third part provides some clarification on the morphological traits that contribute to
keep their spatial characteristics in a fast-gentrifying context.
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1. INTRODUCTION

The increased demand for housing generated by the migration of the population to urban areas was
one of the key dimensions underlying the first industrialization cycle of Portugal in the second half of
the nineteenth century. It was marked by an intense influx of rural populations to the country’s urban
centres in which the city of Lisbon was demographically predominant.

This served to create a significant housing shortage and to increase the difficulties that the working



@ Proceedings of the 12" Space Syntax Symposium

population faced in gaining access to affordable homes. Due to low incomes and salaries, the
newcomers were forced to inhabit unhealthy spaces in generally located in courtyards at the rear of
buildings, in vacant warehouses or in abandoned mansions and religious premises such as convents
and monasteries.

The “Industrial Survey”, carried out in 1870 by a governmental initiative, revealed the supply of low-
cost housing was dominated by houses with poor living conditions: a considerable number of dwelling
spaces were classified as unfit for habitation, with many more households living in sub-standard
conditions and facing rapidly escalating levels of urban poverty. The deplorable condition of the
housing deteriorated even further in the following decades as a result of the significant and persistent
migration to the city of people coming from the low-employment regions inland.

But, when the housing shortage, together with sub-standard conditions of the dwellings and the high
mortality rate became ever more acute in Lisbon, factory-owners, paternalistic employers or
philanthropists faced with financial incentives from the government, began to regard the provision of
affordable housing for their workers and other people living on low incomes. Besides personal
benefits for the factory-owners, better housing conditions were also a mean to control the working
class, to increase labour productivity and prevent social disorder. These working class housing
schemes, locally called vilas were built in Lisbon between 1870 and 1930 and can be understood as a
kind of proto-social housing (Ildefonso et al., 2019.

Vilas are intensive multifamily buildings with multiple occupancy and independent dwellings. They
were designed according to a modular structure and grouped around the plot, occupying its entire
perimeter, usually with access through an open space taking a linear (corridor) or a convex (patio)
configuration. The buildings use masonry exterior walls and brick masonry or wood structure walls on
the interior and composite floors (steel beams and ceramic bricks) on balconies, kitchens and
bathrooms. In order to reduce non-usable spaces, exterior galleries to access dwellings from the
common space, often replace interior stairways. Built in iron structure these galleries, which
sometimes forming complex systems such as bridges acquire a great aesthetic value and attest the
introduction of modern construction technologies.

Predominantly located in the inner city working class areas of the late X1X cent, most of the vilas are
now listed in the municipal heritage records. Their identities is deeply entwined in their industrial
development and correspond to repetitive typologies of a “still existing urban fabric [which] elevates
them to more than just historic remnants of a previous era (...) (Firley & Stahl, 2009, p.9). In
morphological terms they can be grouped into five distinct types, (Teoténio Pereira and Buarque,
1978-79), accordingly:

Vila type a: Arranged along the public street: 2-3 story high buildings facing the public street with a
continuous frontage. This type considers two subtypes both, with independent dwellings, private
entrances and internal vertical circulation: (1) a row housing type, or (2) block type with 4 free-
standing facades.

Vila type b: Built in the interior of a block: 1-3 story high buildings forming (an internal) private
courtyard (patio), usually with an entry to the central area, which performs as a common space for
residents. This space may take a linear configuration (corridor) depending on the size and shape of the
plot.

Vila type c¢: Occupying the backyard of a plot: 1-3 story high row buildings built in the backyard of
the block, combined with a 3-5 stories high building facing the public street. The access can occurred
through: (1) a side aisle uncovered; (2) a corridor through the centre of the block also uncovered; or
(3) an open arched passage under the building facing the public street, taking advantage of the full
extent of the street front.

Vila type d: Built in the interior of a block: 1-3 story high row buildings facing parallel and forming
(an internal) private street.

Vila type e: Occupying an entire urban block: 1-3 story high buildings combining row and detached
building types with uniform appearance forming a housing complex often including collective
equipment’s and other amenities such as schools, public baths and community spaces.

Types a to d are the most common and widespread form of vilas.
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Nowadays these vilas are undergoing a process of socio-spatial transformation following the
deindustrialization within core inner city areas. Vilas’ changing landscapes often show manifestation
of gentrification as a by-product of urban renewal. This process is extremely visible in the built
environment and may represent a key tension both in terms of housing and heritage policies.

This exploratory paper is part of a wider on-going research project developed with the support of
Lisbon Municipality and concerned with understanding how vilas are being re-structured within the
urban renewal process. The aim is to explore their morpho-typological condition in order to
understand how far these previously working-class housing schemes are incorporated into the urban
grid and to explore their potential to remain performing as a neighbourhood-based housing.

Within contemporary changes, it is argued that socio-spatial transformation of these vilas housing
schemes in Lisbon inner areas is no longer a process that can be defined as ‘small in number and size’.
It is part of the re-generation of the city and it is through this process that one can examine the effects
of economic re-structuring. Thus, understanding the processes associated with the vilas’ socio-spatial
transformation and its implications are crucial to understanding the contemporary urban form.

With a specific focus on the geography of vilas in the city of Lisbon, this paper explores a
methodology to examine the city’s urban layout and the morphological mechanism underlying their
socio-spatial transformation along the 20™ century.

A sample of 33 vilas, currently in the property of the Lisbon city council, was constituted as a case
study. As observed in figure 2, these vilas are mainly concentrated around the XIX century industrial
areas, and are located in different parishes. They correspond to types a, b, ¢ and d, which as earlier
referred are the most common and widespread form of vilas.

The paper starts with a snap shot of transitions occurring at a global scale. Then, the perspective
moves from the global to the local for a deeper understanding of the changes occurring at the level of
vilas.

2. DATASETS AND METHODS

The initial phase of this research study considered the definition of a GIS platform due to its ability to
display and manipulate spatial data. For that purpose a geodatabase was created including the street
network and building footprints, a digital elevation model, orthophotomaps and the vilas
characteristics. This has previously implied the redrawing of the sample of 33 vilas, in order to
identify types, and to describe the relationships between built and unbuilt areas at the local scale of the
urban block (Grassi, 1967).

The syntactic analysis was grounded on the theoretical and methodological framework applied in
spatial-locational studies (Griffiths, 2012). It followed a diachronic process, based on four maps
published respectively in 1871, 1911, 1948 and 2005 (updated by 2017) corresponding to distinct
stages in the evolution of the city.

The syntactic analysis was based on normalized measures of integration (NAIN) and choice (NACH)
(Hillier et al 2012). Space syntax toolkit (Gil 2015) a front end to depthmap (Turner 2004) was used
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to calculate, integration and choice patterns at global and local scales and to obtain a general picture
of the city spatial centrality condition. A comparison of space syntax measurements, grouped by
parish, was made by combining axial and segment angular analysis

Previous studies on the Lisbon syntactic morphological evolution (Kruger; Heitor and Tostdes, 1995;
Heitor and Pinelo 2005, 2014; Bacharel et alt, 2017) have shown how the city topological centrality
evolved in the last quarter of the 19th century from a regular grid pattern to a more linear structure and
deformed grid.

Following these studies, a visual inspection of the axial maps, i.e. in a qualitative rather than a
quantitative approach, was carried out to depict the generic ‘rules’ of the urban growth process and to
understand some emergent properties of the contemporary urban form with implications on Vilas’
urban condition.

Next, segment maps were used in order to provide a finer grain analysis of the vilas. NAIN was
chosen in order to allow for deeper understanding of their potential of attraction, especially
considering the fast gentrifying context where most of the vilas are imbedded.

Patio do Paulino (Alcantara), Type b,

Patio Figueiras (Alcantara), Type c,

Patio do Moca (Arroios), Type b,

Vila Bela Vista (Beato), Type b,

Patio Magalhdes Coutinho (Belém), Type c,

Vila Ribeira Seabra (Belém), Type d,

Vila Travessa de Paulo Jorge (Belém), Type d,

Patio do Fogueteiro (Campo de Ourique), Type d,
Patio do Talhaddo (Campo de Ourique), Type a,

Rua Campo de Ourique 102-106 (Campo de Ourique), Type b,
Patio Cachaneta (Campolide), Type b, 13

Patio do Gaspar (Campolide), Type b, 14

Patio Maria Bernardina Carvalho (Campolide), Type b, 15
Vila Dias a Cascalheira (Campolide), Type b, 16

Vila Elvira (Campolide), Type d, 17

Vila Roméo da Silva (Campolide), Type b, 18

Patio do Bastos (Estrela), Type b, 19

Patio dos Quintalinhos (Estrela), Type b, 20

Travessa do Pé de Ferro 12 (Estrela), Type b, 21

Patio Beirdo (Marvila), Type a, 22

Patio Picadeiro (Marvila), Type b, 23

Rua do Agucar Patio 3 (Marvila), Type a, 24

Rua Marvila 144 (Marvila), Type d, 25

Vila Alegre (Penha de Franca), Type c, 26

Patio do Ministro (Santa Clara), Type b, 27

Patio da Pascéacia (Santa Maria Maior), Type a, 28

Patio de Dom Fradique (Santa Maria Maior), Type c, 29
Patio Esc. Sao Cristovao (Santa Maria Maior), Type a, 30
Patio do Bento (Santo Anténio), Type ¢, 31

Sitio do Calhau 19 (Sdo Domingos de Benfica), Type b, 32
Patio Daniel (Sdo Vicente), Type b, 33

— Patio Rita Murteira (Ajuda), Type b,
(/—\ Vila Marques (Ajuda), Type b,
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Figure 2 - Vilas location, in Lisbon City - Portugal.

In 1871, just 20 vilas were located inside the city limit of the time. In 1911 the value increase to 30, to
31 in 1948 and finally in 2005 all Vilas were within the city limit.
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V11a type d: Formmg a prlvate street. Vlla Elv1ra (Campohde)

Figure 3 — Examples of each Vilas type, accompany by historical cartography (from 1871, 1911, 1950
and 1970), and current day satellite imagery and photography.

For all base maps the Normalized Angular Integration (NAIN) value was assessed local (radii 800 m
and 1200 m) to global al (radius n), in order to enable a multiscale analysis. For each of the 33 Vilas a
400 m radius circle was generated by applying a buffer operation and finally intersected with all
NAIN maps in order to estimate an average NAIN value for each Vila. This option allowed for
assessing vilas of different types and with different morphological features in the same manner. All
NAIN values were normalized over the range [0-100] in order to allow their comparison. Considering
the purpose of the study three analyses were conducted:

- A visual comparison between the NAIN results for all four maps;

- A comparison between the average value of NAIN Vilas, grouped by parish, and the average
value of parish NAIN values;

- A comparison between average NAIN Vilas values, grouped by typology.

- Allocal analysis considering two radii, of 800 and 1200m, since they represent the distances
walked on average in 10 and 15 minutes respectively.
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. RESULTS
The estimation of NAIN values, are presented in the figure 4.
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Figure 4 — Lisbon segment map — NAIN analysis for the four timeframes considered: 1871, 1911,
1948 and 2005

Between 1871 and 1911 the city area has grown around 27% mainly due to the westbound expansion
along the river. The period between 1911 and 1948 is marked by the growth of the city towards north
and west, following the extension of the main avenues. The extension of the city to the west maintains
a peripheral character. However, new residential areas have been created supporting the expansion of
city centre. Since 2000 the city has expanded to northeast, following the renewal of part of the
riverbank, but this expansion has an insignificant contribution to the spatial structure of the city as a
whole. From 1948 to 2005, the road infrastructure of Lisbon has grown around 51% in total length.
Despite the fixed city limits along this period, there was a large densification, shifting the core
integration slightly to the north. It was only in the last period that the downtown area, which
corresponds to the traditional city centre, has seen substantial reduction of its character of centrality.
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The integration core has grown to spread out along the main axis, with strong links to the outside.
Also it has been developed to become more compact and shaping an emergent deformed grid. The
densification of the deformed grid entails the construction of new residential areas and is accompanied
by the extension of the grid towards the northern and northeast periphery of the city. The expansion of
the urban fabric to the west maintains a peripheral character, also translated by low values of
integration, not imposing distinct impacts on the spatial configuration at that time. This densification
process also reduces the segregation of the peripheral areas, while increases the levels of integration in
the central core as it is reflected in the 2005 map. Although not significantly the integration core
increases and solidifies its structure, shifting slightly to North and substantially reduces the centrality
of downtown area. However, this central core is somehow dissociated from the rest of the city, due to
the absence of continuity axes supported by local structures that join the city in an articulated
continuum.

Considering the analysis of Vilas integration in each parish, an average value was estimated (Figure 5)
and compared with the average value of parish NAIN value, as presented in Table 2.

090 - Ajuda
0,80 - Alcantara
—&— Arroios
0,70 1 —e— Beato
—¥— Belém
0.80 1 Campo Ourique
0,50 - Campolide
----©--- Estrela
0,40 - -++3--+ Marvila
--=<A--- Penha de Franca
0,30 1 S. Domingos Benfica
0.20 - Séo Vicente
— % = Santa Clara
0,10 - = <+ = Santa Maria maior
— @ — S. Antonio
0,00 T T T )

1871 1911 1948 2005

Figure 5 — Average Vilas NAIN value, grouped by parish, for all periods.

Table 2 presents the ratio (R) between the average Vilas NAIN value (WV), grouped by parish, and
the correspondent parish average value (P). Values lower than one mean that on average the Vilas
have an integration value higher than the parish, while higher values mean the opposite.

1871 1911 1948 2005

Parishes WV P R \AY P R wv P R WV P R

Ajuda - - - 044 { 0,44 | 1,00 048 {048 { 100 | 0,52 { 0,53 | 1,02
Alcéantara 0,5 {059 { 1,05 | 0,61 { 055 | 0,90 052 {049 { 094 | 064 { 058 | 0,91
Arroios 0,72 { 0,69 { 0,9 | 080 { 0,80 | 1,00 071L ;071 100 | 075 { 0,76 { 1,01
Beato - - - - - - 039 {042} 108 | 045 { 051 ¢ 1,13
Belém - - - 048 { 049 | 1,02 046 {048 { 104 | 054 { 0,57 | 1,06
Campo de Ourique 0,60 { 0,56 { 0,93 | 0,77 { 0,76 { 0,99 068 {065 09 | 071 { 0,69 | 0,97
Campolide 0,20 { 0,62 { 1,03 | 0,73 { 0,73 | 1,00 067 ;052 078 | 0,70 { 0,65 { 0,93
Estrela 062 { 0,66 { 1,06 | 0,69 { 0,71 { 1,03 057 {058 ¢ 102 | 062 { 0,62} 1,00
Marvila - - - 054 { 054 { 1,00 042 {046 i 1,10 | 053 { 059 | 1,11
Penha de Franca 0610524 08 | 074 { 065 { 0,88 069 {05 { 086 | 0,72 { 0,64 | 0,89
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1871 1911 1948 2005
Sao Domingos de Benfica - - - - - - - - 0,58 : 0,68 { 1,17
Sao Vicente 052 { 057 ; 1,10 | 0,54 { 0,58 1,07 054 {052 ; 0,96 0,56 : 0,55 { 0,98
Santa Clara - - - - - - 0,78 { 0,77 ; 0,99 056 {051 091
Santa Maria Maior 0,61 ; 0,65 ; 1,07 0,63 0,68 1,08 054 | 057 { 1,06 0,57 { 061 : 1,07
Santo Antonio 0,64 | 0,65 ; 1,02 0,80 : 0,80 1,00 0,68 i 0,70 ; 1,03 0,74 : 0,75 { 1,01
A similar analysis was prepared to the 33 Vilas case studies, based on their typologies (Figure 6).
0,70 -
0,60
0,50
0,40 m Set along the public street (a)
® Forming Courtyard (b)
0,30 = Built in the backyard (c)
Forming a private street (d
0.20 gap (d)
0,10
0,00
1871 1911 1948 2005
Figure 6 — Average NAIN value for the 33 Vilas, grouped by typology.
It shows a smaller difference in terms of NAIN values for the four different typologies considered as
the city grew denser, and demonstrates that, while in the 19th century most integrated vilas were the
ones located along a public street, the evolution showed a predominance of courtyard vilas. This fact
is consistent with the progressive definition of an urban fabric that evolved to be shaped as a
deformed grid, with a strong background network (Hillier et al 2012) in which most of these vilas are
grounded.
Table 3 presents the results for local radii analysis, respectively 800 m and 1200 m, for the vilas that
showed higher integration levels than their parishes.
1871 1911 1948 2005
Names Parishes R800 | R1200 | R800 { R1200 | R800 { R1200 | R800 i R1200
Patio do Paulino Alcéntara 0,48 0,58 0,48 0,42 0,46 0,51 0,53 0,61
Patio Figueiras Alcéntara 0,49 0,58 0,44 0,40 0,41 0,47 0,43 0,52
Patio do Fogueteiro Campo de 049 | 051 | 043 | 041 | 040 | 049 | 043 | 054
Ourique
Patio do Talhadso Campo de 052 | 053 | 047 | 043 | 041 | 049 | 040 | 050
Ourique
Rua Campo de Ourique Campo de
102-106 Ourique 0,49 0,52 0,43 0,40 0,41 0,50 0,44 0,55
Patio Cachaneta Campolide 0,61 0,54 0,45 0,40 0,41 0,49 0,38 0,49
Pétio do Gaspar Campolide - - 0,41 0,35 0,40 0,44 0,39 0,47
Patio Maria Bernardina ¢, mpolide - - 044 | 039 | 039 | 047 | 037 | 047
Carvalho
Vila Dias a Cascalheira Campolide 0,60 0,54 0,45 0,41 0,39 0,48 0,37 0,47
Vila Elvira Campolide - - 0,37 0,33 0,37 0,43 0,38 0,44
Vila Roméo da Silva Campolide 0,65 0,58 0,47 0,39 0,45 0,52 0,46 0,58




[@ Proceedings of the 12" Space Syntax Symposium

Vila Alegre Penha de 055 | 062 | 044 | 039 | 047 | 057 | 047 | 058
Franca

Patio Daniel Sao Vicente 0,43 0,44 0,34 0,28 0,33 0,35 0,34 0,39

Patio do Ministro Santa Clara - - - - 0,38 0,47 0,30 0,36

4. CONCLUSIONS

In general it is possible to conclude that the levels of integration of the Vilas in the parish follow the
levels of integration of the parishes in the city. Nevertheless a more detailed analysis of the results
allows concluding:

- Campo de Ourique, Penha de Franca e Santa Clara parishes have lower average NAIN values when
compared with the Vilas located within their limits; This points out the prominent location of these
vilas within the parish.

- Santa Maria Maior, Santo Antonio e Estrela Vilas parishes have higher average NAIN values than
their Vilas. This points out a more secluded character of the vilas located in this parishes.

- In 1871 the higher difference between integration levels occurred in S. Vicente parish, in 1911 in
Santa Maria Maior, in 1948 in Marvila and in 2005 in S. Domingos de Benfica parish.

There is not a great difference of values in the different typologies, but the typology b ‘forming a
private street’ had always the lowest values in all the periods which is a consequence of the typology
itself for establishing poorer connections with the city fabric than the other cases.

Local analysis considered two radii, of 800 and 1200m, since they represent the distances walked on
average in 10 and 15 minutes respectively, demonstrates a clear tendency for vilas to show higher
local integration values when considering the 1200m radius, with exception of the 1911 analysis. The
other exception is visible in the parish of Campolide in 1871, in which the vilas show lower
integration levels for the broader radius considered. This fact might indicate some disconnection from
the urban fabric in the region.

This analysis intended to clarify the vilas ability to become local centralities and, as such, focused
mostly on the vilas that showed higher integration levels than their parishes. Six parishes and the vilas
there located were considered: Alcantara, Campo de Ourique, Campolide, Penha de Franca, S&o
Vicente and Santa Clara. Even though it was expected to obtain high local integration values for these
cases, in all of them the values were lower than when considering the global scale.

Also, there seem to be some disparities between local integration of the vilas and the global
integration of the parishes where they are located. While Arroios shows the highest values for global
integration at all the timeframes both for the parish and the vila, in terms of local integration the vila
doesn’t perform accordingly, showing a high degree of isolation. This condition points out an intrinsic
degree of secludedness visible in these workforce housing schemes, that appears to be independent of
their morphological characteristics.

In the fast gentrifying context where most of these vilas are located, it matters to understand this
condition and analyse its impact on possible future uses.

This research explores the previoulsly workforce housing developments and how they were
distributed in the city of Lisbon in the advent of industrialization and throughout the time. It shows
their temporal development in relationship to the urban fabric, revealing at the same time some details
on the level of connection to the parishes where they are inserted.

FINAL REMARKS

Findings derive from an investigation using Space Syntax quantitative approach (Hanson, 1998;
Hillier and Hanson, 1984) combined with GIS analysis. They rely exclusively on data directly related
with the configuration itself, which allowed the analysis of the urban form at the local and the global
scales and the understanding of configurational relationships. But this analysis per se has a limited
utility. In fact, there is a lack of evidence, i.e., “real” measures of the manifestation of gentrification as
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a by-product of urban renewal have not yet been collected, which will allow to evaluate the practical
aptitude of the model.

Gentrification was formerly connected with the acquisition and upgrading of existing housing stock
within traditional working-class neighbourhoods by upper income groups. However, contemporary
gentrification also involves the construction of large-scale mix complexes or ‘gated communities’. It
is a re-population of urban space that accommodates the needs of the contemporary post-industrial
city.

Thus, the next step of the research will explore statistical evidence of functional and economic change
and changing demographics in the parishes where these vilas are located and correlate with the
configurational analysis.

When completed with empirical evidence the model can provide a comprehensive understanding of
the socio-spatial transformation process, seeking to find patterns that assist the reading of vilas spatial
matrix in relation to the morphological evolution of the city. Moreover, the syntactic methodology
also affords predicting the impact of changes to the configuration, which facilitates the
implementation of both urban planning and urban design strategies.
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