<@ sustainability

Article

Multiscale Integral Assessment of Habitability in the Case of El
Raval in Barcelona

Sara Vima-Grau *{0, Cossima Cornadé 1, Pere-Joan Ravetllat ! and Pilar Garcia-Almirall 2

check for

updates
Citation: Vima-Grau, S.; Cornado, C.;
Ravetllat, P-J.; Garcia-Almirall, P.
Multiscale Integral Assessment of
Habitability in the Case of El Raval in
Barcelona. Sustainability 2021, 13,
4598. https://doi.org/10.3390/
su13094598

Academic Editor:

Oriol Pons-Valladares

Received: 1 March 2021
Accepted: 26 March 2021
Published: 21 April 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Architectural Technology Department, Universitat Politecnica de Catalunya—Barcelona Tech,
08028 Barcelona, Spain; cossima.cornado@upc.edu (C.C.); pere-joan.ravetllat@upc.edu (P-J.R.)
Architectural Design Department, Universitat Politécnica de Catalunya—Barcelona Tech,
08028 Barcelona, Spain; pilar.garcia-almirall@upc.edu

*  Correspondence: sara.vima@upc.edu; Tel.: +34-625542131

Abstract: The understanding of habitability conditions of existing housing stock plays a central role
in the quantification and qualification of sustainability from the architectural field. This research
assessed habitability as a fundamental social benefit by means of a multiscale approach to the case
study of the Raval neighborhood that can be replicated in other settings. We described a sample
of six hundred dwellings located in two urban blocks spatially and typologically. This analysis of
architectural features incorporated information on the current occupancy and use of spaces and
the assessment of the state of conservation and maintenance of building envelopes and common
elements. Although the scale of most analyzed aspects was larger (building, urban block or urban
fabric), the discussion of results by housing unit provided a close picture of the existing diversity and
heterogeneity of socio-spatial and architectural realities within buildings and urban blocks. Results
from this paper allow for the valuation and discussion of substandard housing cases that call for an
immediate improvement and adaptation, while providing evidence that most dwellings fail to fulfill
residents’ right to adequate housing. In conclusion, the results obtained highlight the importance
of designing rehabilitation programs and instruments to improve existing spaces with a focus on
current use, occupancy, and residents’ needs.

Keywords: right to adequate housing; housing conditions; substandard housing; residential building
stock; urban vulnerability; historic centers

1. Introduction

In recent years—particularly since the 2008 financial recession—the problem of hous-
ing in Europe has taken a significant turn for the worse. Social movements are increasingly
vociferous about the right to adequate housing for all, and the housing problem has become
one of the most pressing emergencies for local, regional and national administrations, as
well as for international organizations that seek to guarantee human rights [1,2].

The lack of adequate housing is inseparable from other forms of inequality, and it
often leads to residential exclusion and homelessness [3]. It is particularly extreme in
southern Europe—especially in Spain and Portugal—due to the systemic scarcity of public
housing [4]. In this respect, Catalonia is no exception; in fact, it is among the European
regions where the housing problem is most alarming [5,6]. Due to the lack of adequate,
affordable housing, the most underprivileged members of society are forced to live in
spaces that fail to meet the minimum requirements for habitability [7-9].

In this context, we need empirical investigations that provide precise information on
the scope of inadequate and substandard housing, particularly in underprivileged settings.

1.1. Theoretical and Regulatory Approaches for the Empirical Measurement of Habitability

Adequate housing is recognized by international law as essential to a decent standard
of living [10]. It is one of the focuses of the UN’s 2030 Agenda, specifically Sustainable

Sustainability 2021, 13, 4598. https:/ /doi.org/10.3390/5u13094598

https:/ /www.mdpi.com/journal/sustainability


https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-9912-8201
https://orcid.org/0000-0003-0553-7176
https://doi.org/10.3390/su13094598
https://doi.org/10.3390/su13094598
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13094598
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su13094598?type=check_update&version=1

Sustainability 2021, 13, 4598

2 of 26

Development Goal 11: Sustainable Cities and Communities, and Target 11.1.: “By 2030,
ensure access for all to adequate, safe and affordable housing and basic services and
upgrade slums” [11,12]. When defining the idea of housing deprivation, the Sustainable
Development Goals (SDGs) include the categories “informal settlements” and “inadequate
housing” in addition to the more restrictive category “slum”, which is often also described
as “substandard housing” in academic studies [13]. This wider perspective is designed to
underline “the universality of the right to access to adequate, safe and affordable housing
for all”, an issue that affects a large majority of individuals ranging from the severely
vulnerable to those in the middle class [6,14-17].

The United Nations Committee on Economic, Social and Cultural Rights (ICESCR)
defines seven elements—including habitability and affordability [18,19]—as keys to ad-
dressing the problem of inadequate housing. Habitability is defined as the “provision of
conditions that are good enough to live in or on” [20], and, according to ICESCR, it consists
of “providing the inhabitants with adequate space and protecting them from cold, damp,
heat, rain, wind or other threats to health, structural hazards, and disease vectors” [18,19].

One of the requirements the 2030 Agenda places on states is the development of
methods for studying housing conditions and monitoring the existing residential fabric,
particularly in the most vulnerable settings [21,22]. Although to assess inadequate housing,
SDG indicator 11.1.1 refers exclusively to affordable housing [21], the criteria for defining
slums, informal settlements and inadequate housing are based primarily on habitability
dimensions: access to water, access to sanitation, sufficient living area (overcrowding),
structural quality, durability and accessibility, among others [11].

Along the same lines, some research studies treat habitability as one of the axes of
inequality when analyzing urban and residential vulnerability [23-31]. These are largely
studies of public-access statistical databases that include sparse and often outdated data on
the state of conservation of the building stock [32-36]. Previous studies refer to the difficulty
and limitations of using nothing but quantitative data taken from statistical databases, and
they all agree that the insufficient disaggregation of existing databases tends to homogenize
the complexity of the setting. These limitations are even more profound in contexts of high
socio-residential vulnerability, where fieldwork is deemed especially necessary [37-39].

The obligation to generate databases to monitor compliance with the 2030 Objectives
has led to the recent creation of public organizations capable of carrying out broad data
studies on the characteristics of existing housing [40-43]. On a regional level, policies on
urban regeneration are increasingly based on detailed data studies [44-54].

To supersede data limitations and better address the complex reality of urban settings,
many academic studies have approached housing conditions through extensive fieldwork
that provides qualitative and disaggregated data with an increasing focus on residents’
perspectives and satisfaction [55]. These generally consist of case studies focused on specific
neighborhoods, public housing stock [56,57] or specific groups of residents [8,58,59]. The
results these studies provide are much more contrasted and useful for describing the
housing situation. However, they are hard to reproduce for massive numbers of housing
units or for samples selected using technical or urban criteria, such as all the dwellings in a
particular setting. The criteria for selecting interviewees—often based on their participation
in social entities—can alter samples and results. Meanwhile, the decision to conduct
invasive studies on a random sample or a complete urban setting can generate false
expectations or prove bothersome to a population that is already in dire circumstances.

On aregional level, very few studies have addressed habitability using mixed methods
combining the assessment of study cases with massive statistical analyses ranging from the
study of large regions to individual cities or neighborhoods [60-64]. This field of study is
expected to experience exponential growth in the coming years. However, studies of this
type are in uncharted territory, so it is important to test the efficacy of their methods.

In summary, it has proven extremely difficult to analyze a large area using information
specific to each dwelling due to the lack of trustworthy data, limited access, the partiality
of the samples studied and difficulty verifying the information provided by residents.
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Our first research question is whether the housing conditions in a large urban area can
be analyzed through a non-invasive study. Is this analysis possible without entering homes
or conducting a large-scale survey of residents? Can any of the gaps in the available statis-
tical and cartographic information be filled through direct, on-the-ground observation?

We hope to answer this first question by testing an exploratory method on a case
study: Barcelona’s Raval neighborhood, a setting with high socio-residential vulnerability
located in the city center of Barcelona, in Catalonia, Spain.

In Spain, where housing standards are the responsibility of the regional government,
there are no regulations that can define existing buildings as inadequate housing. However,
substandard housing is defined as “a building, or part of a building, used as a residence that
does not fulfill the minimum standards defined in applicable legislation” [65-67]. The only
legal standards applicable to the existing residential fabric refer to certain morphological
characteristics—primarily in the interior of residences—such as minimum usable dwelling
area or the state of basic utilities, as well as maximum occupancy by room surface area.
Briefly and somewhat ambiguously, they also refer to the state of repair of buildings, with
requirements like “buildings must be solidly built, must avoid the penetration of humidity
and rainwater, must prevent flooding of the residence, and must have walkable floors” [67].

The only unit of analysis included in existing regulations on residential buildings
is the dwelling, except when referring to vertical accessibility within the building. The
common spaces in buildings serve as a buffer between public spaces and private homes,
and although they have often been described as conflictive, degraded spaces in underprivi-
leged communities [68,69], they are also essential to promote interaction, mutual support,
neighborliness, a sense of community and resident satisfaction [70-72].

Moreover, although the Catalan Law on the Right to Housing emphasizes the impor-
tance of focusing on the residents [66], its strict assessment of overcrowding places more of
a focus on the inconveniences it may cause to third parties than its impact on residents [73].
Regulations on habitability and municipal ordinances also neglect residents’ perspectives
and refer only to overcrowding.

Contemporary research emphasizes the importance of a more broadly resident-
centered approach, meaning that we must consider how spaces interact with their in-
habitants and how these inhabitants perceive the space [58]. When determining “what
affordable housing should afford”, Vale et al. [74] use the term “affordance”, described
initially by Gibson as “something that implies the complementarity of the animal and the
environment” [75,76]. Salvador Rueda defines “quality of life” as “the quality of experience
that the subject has of life”, and defines “appropriation” as a concept that describes “the
relational, dynamic process between the subject and the urban and social reality, which
will profoundly impact the level of satisfaction the subject has of this reality.” [77,78].
Appropriation is also presented as a key to the study of the affordances that a particular
space permits in keeping with its qualities. [74-78].

In summary, current regulations affecting existing homes have an extremely partial
view focused solely on the interior of dwellings; they fail to address the urban fabric these
homes are a part of and only deal with morphological issues, neglecting the role and
perspective of residents and the affordances of living spaces [79]. Furthermore, housing
standards are focused on newly built dwellings, even though existing dwellings make up
the immense majority of all available housing [80]. The current scope of these regulations
contradicts the SDGs” universalist view of the right to housing for all [14-17].

With this in mind, this study attempts to test a method of analyzing the housing
conditions of the existing residential fabric in line with more contemporary approaches to
the concept of habitability [62,79,80]. This method must go beyond the limits of existing
regulations and purely morphological questions, taking into account the residents’ relation-
ship with their environment, the scale of the building, its common spaces, and the urban
fabric, while maintaining the dwelling as the unit of analysis.
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1.2. Habitability in Barcelona’s Raval Neighborhood

The Raval was originally urbanized as an expansion of the old city, which was ex-
periencing a sharp rise in population with the industrialization and proletarianization of
Barcelona. As a result, this was the first neighborhood in the city built primarily to house
modern workers. Like many European or Spanish historic centers, it suffered from a pro-
cess of gradual abandonment until the 1980s [81,82], when multiple intervention programs
were designed to regenerate Ciutat Vella in keeping with the so-called “Barcelona Model”.
Urban regeneration was executed from 1994 to 1999, along with significant public and
private investments in the rehabilitation of residential buildings [83]. Over the last few
decades, the Raval has undergone transformations tied to the effects of urban regeneration,
the growing pressure of tourism on historic city centers, and the arrival of the most recent
wave of immigration to Spain’s cities in the 2000s [84-86].

Due to its importance as part of the historic center of Barcelona and the singularity
of the socio-urban processes it has experienced, the Raval has been the subject of several
studies in the fields of social sciences, architecture and urbanism. First, it is worth noting a
series of studies from the 1980s and 1990s that were meant to guide future public programs
for urban rehabilitation and regeneration [87-93]. These studies provide analyses of the
characteristics of historic buildings, their shortcomings, possible means of improvement,
the characteristics of residents and forms of ownership and use; some see certain types of
buildings and dwellings as the focus of shortcomings in habitability [92,93].

In the period soon after the execution of the aforementioned public programs, there were
several notable social science studies that focused on how these public interventions had affected
residents, many of whom were seriously underprivileged [94-101]. Regarding habitability, some
of these studies noted the abundance of hidden and scattered micro-inequalities [100,101].

Finally, some very recent studies have been carried out in order to guide new public
programs for the rehabilitation of the residential fabric in the Raval and other vulnerable
neighborhoods in Barcelona as part of the Program for the Rehabilitation of Complex
Buildings, which is in turn part of the broader Neighborhood Plan [48,102]. This is a new
decisive public rehabilitation effort that aims to help redistribute wealth [103]. These recent
studies provide a detailed, updated look at certain dimensions of urban vulnerability in
the city, including socio-urban and residential vulnerability, with some data disaggregated
on the scale of the city block or individual building [49,50,104,105]. They also contribute to
the pre-diagnosis of residential buildings, combining data analysis with fieldwork even
though they are focused only on the state of repair of buildings.

The aforementioned studies all agree that the Raval is an extremely diverse setting.
This is due to the vastly different processes different buildings and areas have undergone,
the many forms of public and private investment that have sought to alter the neighbor-
hood, and ongoing urban and socio-economic changes [106,107]. All these trends have led
to changes and adaptations in the residential fabric that may have defied the predictions of
the most profound analyses of housing from the 1990s [92,93].

The Raval is currently part of the Ciutat Vella district, Barcelona’s historic center.
Despite a series of public rehabilitation and urban renewal programs organized over the
last three decades [45,83], most areas in the neighborhood still suffer from extreme socio-
residential vulnerability [49]. The Raval is one of the neighborhoods with the lowest per
capita income in the city, where the cost of housing of a mostly private rental stock takes
up an extremely large portion of household income [36,108]. It is made up primarily of
19th-century buildings, many of which are in poor condition [43,49,50,104]. Dwellings in
the Raval have very small dwelling areas, and some parts of the neighborhood are among
the most densely populated in the city [26,49,54]. The mortality rate due to respiratory
diseases in the Raval is extremely high, just like in other areas of Barcelona with a high
level of socio-residential vulnerability [49].

For all these reasons, the Raval is an ideal study case for the analysis of housing conditions.
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Our second research question is how prevalent is substandard housing in the area
studied? Are cases of substandard housing scattered randomly across the neighborhood,
or can they be tied to certain types of buildings?

However, this paper hopes to go beyond the problem of substandard housing and
address habitability conditions from a broader perspective. To this end, our final study
question is: to what degree is the housing inadequate, and what aspects of habitability
affect this the most?

1.3. Objectives:
The primary objectives of this research were as follows:

e  To test an integral and multi-scalar method for analyzing the habitability of a large
residential area in a historic center with serious inequalities when the interior of
dwellings cannot be accessed.

e To broaden knowledge of housing conditions in the area of study by combining
morphological information, socio-spatial information, and information on the state
of repair.

e To determine whether certain types of buildings and dwellings—and their transfor-
mation over time—are tied to current habitability conditions.

This study provides information on whether non-invasive methods (where the inves-
tigators do not enter homes or speak with residents) can accurately address large areas of
residential fabric. It proposes a method midway between the massive analysis of statistical
data and qualitative case studies. Furthermore, it suggests ways of making up for the
shortcomings of this method. The results obtained broaden our understanding of the
diverse housing conditions found within the neighborhood, city blocks and individual
buildings thanks to the analysis of unpublished data obtained through fieldwork on a large
number of cases. It is also possible to identify certain factors that are currently shaping the
habitability of the areas studied and to determine how they interact with the context and
type of building and dwelling.

2. Materials and Methods

The method we have used to analyze the habitability of a large existing housing
stock was designed specifically for Barcelona’s Raval neighborhood, and it is meant to
be an iterative system that could be replicated in similar contexts. We decided against a
random selection of cases across the neighborhood, as we wanted to study all possible
circumstances affecting complete urban sectors: city blocks. The study of all the housing
units that make up two city blocks, chosen according to the criteria from point 2.1, allowed
us to take into consideration the urban context and include—if only contextually—urban
factors on a larger scale through the segmentation of results by city block [109,110].

This mixed method includes the following: the analysis of secondary data drawn
from maps and statistical databases and the analysis of primary and secondary data from
non-invasive fieldwork (direct observations made from the street, from the interior of city
blocks, or from entryways, stairwells and rooves). Our main data source is the Cadaster [35],
in combination with the statistical data from “Estudi i detecci6 a la Ciutat de Barcelona
d’ambits de vulnerabilitat socio-residencial” [49], which includes databases provided by
the Barcelona City Council as well as data from the Registry of Residents. Maps are
taken from the Institut Cartografic i Geografic de Catalunya (ICGC) [111] and are updated
thanks to on-site observations and archival information taken from the Arxiu Municipal
de Districte Ciutat Vella [112] and the Arxiu Municipal Contemporani de la Ciutat de
Barcelona [113]. Archival research only provides relatively recent interior floorplans for
a few cases. For this reason, aspects related to the interior distribution of dwellings that
have not been empirically observed are not discussed in this paper. However, the precise
visual analysis of a set of fieldwork photographs allowed us to collect additional detailed,
qualitative and updated information including aspects related to residents’ relationship
with their dwelling spaces [57].
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The nature of the information compiled is quite diverse, but it can nonetheless be grouped
into four main areas: type of building and dwelling (see Section 2.1), morphological and
spatial characteristics, socio-spatial characteristics and state of repair (see Section 2.2).

The methodology of this research is structured in three main parts: selection and
typological characterization of the sample, elaboration of indicators for the analysis of
housing conditions and habitability evaluation.

2.1. Selection and Typological Characterization of the Sample

The two city blocks chosen for this study are located in the center and at the southern
end of the Raval neighborhood (Figure 1), and both have been categorized as suffering
from extreme socio-residential vulnerability [48,49]. These two blocks were selected after
searching for areas with clearly different urban contexts according to the following criteria:

e Location in relation to interventions promoted by urban renewal projects [45,83]: the
first block (from here on, block 1) is quite far from the sectors most affected by these
projects. The streets surrounding it do not include any of the new public spaces created
over the last few decades. Meanwhile, the second block (block 2) is adjacent to an area
where buildings were demolished to build new urban amenities, and one side of the
block is facing a new public space.

e Population density: block 1 is located in an area notable for its extremely high popu-
lation density. This has been the case for several decades, and the population seems
to be on the rise. Block 2 is located in a sector with a much lower population density,
and the population seems to be decreasing [49].

e  Urban morphology and edification: block 1 has a very high building density and,
according to Busquets, the open space at the interior of the block is much too small for
the buildings around it [93]. As for the state of the buildings, block 1 is located in an
area with a greater concentration of buildings in a poor state of repair, and dwellings
tend to be quite small [49,50,54,104,105,108]. Furthermore, there have been fewer
large-scale rehabilitation projects in this part of the neighborhood [45,83]. Although
the building density in block 2 is quite high, it is significantly lower than in block 1.
The open space at the interior of the block is quite large [93]. Block 2 has undergone
more large-scale renovation projects than block 1. Nevertheless, pre-diagnosis studies
seem to indicate a high level of heterogeneity in this area, with some buildings in
poor condition [50,104,105].

Figure 1. From left to right, location of the Raval neighborhood within the city of Barcelona, outline of the central and

southern areas studied and aerial view of the area where block 1 and block 2 are located. Source of maps: authors” own

work. Source of aerial views: Bing Maps, visited on 15 March 2021 [114].

In both blocks, we studied all inhabited areas registered either as dwellings or other
uses built before 1983 (when the 1st Catalan habitability regulation was approved) [115].
Block 1 contains 321 dwellings grouped into 30 residential communities. Block 2 contains a
total of 282 dwellings grouped into 40 communities. Although some have been subjected to
intense renovation, none were excluded, as all were built before 1984. In total, the sample
consists of 603 dwellings grouped into 70 multifamily communities.
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Type 1 (1830-1860)

12-18 m
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8
Block 1: 51% LS

Block 2: 37%
Sample: 45%

Type 2 (1830-1860)

Block 1: 7%
Block 2: 0%
Sample: 4%

Figures 2-9 display a typological characterization of buildings in the sample based on
bibliographical information [92,93,98,116-118], the Cadaster and ICGC [35,111], municipal
archives [112,113], and fieldwork. Although the sample includes a wide range of typologies,
this selection is not intentional or statistically representative. Rather, they are included in
the sample simply because of their location in the two city blocks analyzed. From left to
right, Figures 2-9 present a generic urban plan [35,111], an example of a typical floorplan
and facade (Drawings by S. Vima-Grau, redrawn from archival and bibliographic research
during work on her PhD dissertation [64]) and two pictures of examples of each building
type (Picture modified by S. Vima-Grau. Source: Bing Maps [114]).

Figure 2. Workers’ rental housing with two dwellings per landing.

0000

Figure 3. Workers’ rental housing with one dwelling with two fagades per landing.

Type 3 (1830-1860)

Block 1: 13%
Block 2: 0%
Sample: 7%

o
4-6m | 4-6m
1 . oft B

<12m

Figure 4. Workers’ rental housing with two dwellings per landing, both of which have two fagades.

Type 4 (1830-1860)

3 X
Block 1: 7% ‘
Block 2: 4%
Sample: 5% 4-6 m, 4-6 m

Figure 5. Workers’ rental housing with four dwellings per landing, two of which open onto the public street while the other
two open onto the inner urban courtyard.
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Type 5 (1890-1920)
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Figure 6. Bourgeois rental housing with two dwellings per landing, both of which have two fagades.
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Figure 7. Workers’ rental housing with one dwelling with two facades per landing, built before 1800 and transformed

during the 19th century.
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Figure 8. Workers’ rental housing with one dwelling per landing with two facades.
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Figure 9. Special cases of workers’ rental housing located mostly on street corners, with two to six dwellings per landing

and a variable number of fagades per dwelling.

As can be seen in Figures 2-9, many buildings from the sample were built as workers’
rental housing around 1860, particularly in block 1. Block 2 is located in one of the first areas
of the Raval to be urbanized; as a result, there is a much wider range of building types—this
makes our sample much more diverse. Some were built before 1830, others were built as
workers’ rental housing from around 1860, and others are bourgeois rental buildings from
after 1890. Type 1 (workers” housing with narrow fagades and two apartments per landing)
(Figure 2) is the most common in the sample and in both blocks—particularly block 1,
where it constitutes over 50% of all dwellings. The next most common type (making up less
than 15% of residences) is the bourgeois rental building with an ample facade (Figure 6), a
precedent of Barcelona’s Eixample neighborhood [104,118]. Finally, we find a considerable
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proportion of worker’s rental housing with a narrow facade and only one apartment per
landing open to the front and back of the building, abundant in block 2 (Figure 8).

The typological characterization of buildings is accompanied by a classification of
different types of dwellings from the sample based on their location (horizontally and
vertically) within the building (Table 1).

Table 1. Types of dwellings according to location within the building, and percentage of dwelling
types segmented by city block. Dwellings with one exterior facade that open only onto the street;
dwellings with one interior fagade that open only onto the inner urban courtyard; dwellings with
two fagades that open both onto the street and the courtyard (front and back of the building).

Types of Dwelling Block 1 Block 2 Sample
Ground floor with one exterior facade 3.8% 0.0% 2.0%
Ground floor with one interior fagade 1.6% 0.7% 1.2%
Mezzanine with two facades 0.9% 0.0% 0.5%
Mezzanine with one exterior facade 0.9% 0.0% 0.5%
Mezzanine with one interior fagade 5.0% 1.1% 3.2%
Upper floors with two facades 9.0% 30.1% 19.1%
Upper floors with one exterior facade 30.2% 22.7% 27.0%
Upper floors with one interior facade 23.7% 18.4% 21.4%
Top floor with two facades 2.8% 8.2% 5.4%
Top floor with one exterior facade 10.3% 8.2% 9.4%
Top floor with one interior facade 7.8% 6.0% 7.0%
Penthouse with two fagades 0.0% 0.7% 0.3%
Exterior penthouse 0.3% 2.1% 1.2%
Interior penthouse 2.2% 1.4% 1.8%

As can be seen in Table 1, the majority of dwellings only open onto the street or the
urban courtyard. Dwellings open to the front and back of the building only make up 23.4%
of the sample, and they are located mostly in block 2 (39.1% of homes here are open to the
front and back of the building, compared with 12.7% in block 1). Meanwhile, the sample
includes 3% of ground floor apartments, 5% of mezzanine apartments and 5% of penthouse
apartments. Of the remaining apartments, 23% are directly under the roof. There is also
a significant difference between blocks: block 1 contains more than 5% of ground floor
dwellings and nearly 7% of dwellings are mezzanine apartments, while in block 2, these
types of homes make up less than 2%. However, penthouse apartments are more prevalent
in block 2, making up nearly 5% of dwellings.

2.2. Elaboration of Indicators for the Analysis of Housing Conditions

In order to analyze housing conditions in a broad sense, we defined a total of 43 indi-
cators divided into two groups and eight subgroups:

e INDICATORS ON AVAILABILITY OF SPACE (A): 10 indicators (7 quantitative and
3 qualitative)

(A1) Surface area of dwellings and shared spaces (entranceways and rooves)

(A2) Occupancy: area per person in dwellings and shared spaces

(A3) Predominant uses and intensity of use of private spaces visible from the exterior
(windows, balconies and terraces) and shared spaces (entrances, stairs, landings
and rooves)

e INDICATORS ON THE QUALITY OF AVAILABLE SPACE (B and C): 32 indicators
(9 quantitative and 23 qualitative)
(B1) Ventilation and illumination: morphological indicators on the environment and
urban fabric, the shape of residential areas and the shape and dimensions of lightwells,
etc., within dwellings
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(B2) Ventilation and illumination: morphological indicators and affordances of interior
shared spaces (entranceways and stairwells)

(B3) Accessibility of the entranceway and upper residential floors

(C1) State of repair: damage observed on the scale of individual dwellings (fagade,
balconies, woodwork, etc.)

(C2) State of repair: damage observed in common elements on the scale of the building
as a whole (entranceways, stairwells, inner courtyard, facades and roof)

(C3) Maintenance: cleanliness, state of repair and maintenance of solar protection
and furnishings)

(C4) Signs of appropriation by residents (in exterior parts of the residence, in interior
shared spaces and on the roof)

The results of these 43 indicators are given a score from (1)—(6): (1) critically sub-
standard, (2) substandard, (3) inadequate, (4) slightly inadequate, (5) adequate, (6) above
adequate. This score allows us to establish an ordinal system for describing each dwelling
according to each indicator, which positions the dwelling within the described standards.

The criteria for evaluation are taken from the standards included in current regula-
tions [67,119-121]. Standards that make specific reference to existing buildings serve to
determine whether housing is substandard, while standards that apply to new construction
are used to determine whether housing is inadequate. Furthermore, the criteria used to
more specifically determine whether a home is inadequate, slightly inadequate, adequate
or above adequate are based either on a comparative analysis of results—in other words,
contextual criteria—or on non-standard criteria taken from previous studies on housing in
the Raval [92,93].

Table 2 presents criteria for indicators based on legal standards.

Table 2. Standard indicators and scores. A1-B3 refers to the subgroups of indicators explained in this section. Sources
for legal standards are specified in each indicator. Text in italics indicates contextual criteria used in the absence of

official regulations.

Standard Indicators Substandard Housing Inadequate Housing Adequate Housing
Critically Slightly

Substandard Substandard Inadequate Inadequate Adequate Above Adequate
A1 Usable dwelling 2 ) N 30-60 m? 60-120 m? >120 m?
area [67,92] <I5m 15-20m <36 m [92] [92] [92]
A1 Dimensions of Width <22 m
entranceway [120,121] - - Depth <2 m Depends on context Depends on context Depends on context
A2 Usable dwelling
area (s)/resident $<8+8n [121] - s<[116 1—;1]0n - s>[116 1—*—91]0n -
(n) [119,121]
A3 Predominant use of
exterior private spaces or Insufficient room - .
common spaces } ) for Insufficient space for Insufficient space for Ample space

. . recreational use multiple uses
(overcrowding hanging clothes
signs) [120,121]
B1 Distance to the most
distant opposing <1.8m 1.8-3m 3-4.5m [92] 4.5-6 m [92] >6 m [92] Depends on context
fagade [67,92,120,121]
B1 Surface area of <4 m? 4-9 m? 9-13 m? Depends on context Courtyard [92] >Courtyard [92]
lightwell [67,92]
B1 Smallest dimension of . 3-6m >6m
lightwell [67,92,93] <2m <1/7 height (m) <3m [92,93] [92,03] Depends on context
B1 Exterior B <interior <interior surface <interior >interior Depends on context
perimeter [92,121] surface area/16 [92] area/12 surface area/9 surface area/9 P
B1 Facade width [67,92] <22m - 2.2-45m 4.5-6.5 m [92] 6.5-10 m [92] >10 m [92]
Insufficient (does . .
B2 Ventilation of B B Inexistent not meet Sl;{ﬁ a;:t d(smeits Good (legal
stairwell [120,121] nexisten standards for ndards fo courtyard)
courtyards)

courtyards)
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Table 2. Cont.

Standard Indicators Substandard Housing Inadequate Housing Adequate Housing
Critically Slightly
Substandard Substandard Inadequate Inadequate Adequate Above Adequate
B2 Natural illumination of B B Inexistent Not N Illumination and Depends text
entryway [120,121] nexisten o0 transparency transparency epends on contex
Insufficient (does Sufficient (patio and Good (legal courtyard
B2 Natural illumination of . not meet . P 8 Y
. - - Inexistent stairway bulkhead and
stairwell [120,121] standards for .
meet standards) stairway bulkhead)
courtyards

B3 Availability of elevator

5 stories or more

4 stories without

3 stories without

2 stories without

[67] without elevator elevator elevator Has elevator B
elevator
?r?;rﬁcdcgisrlblhty of <0.8 m wide or High step at Low step at ~ >0.8 m wide or
g <2 m tall entrance entrance >2 m tall, no steps
[120,121]
B3 Accessibility of )
entryway <1.2 m wide Includes steps Width <22 - W;it?t: 25'2’
[120,121] p

Below is an explanation of additional indicators that are not included in current regu-

lations but that allow us to expand the scope of our analysis and evaluate the affordances
of the dwellings studied:

Subgroup Al also includes indicators on the availability of private and shared exterior
spaces (primarily rooftops).

Subgroup A3 is expanded to include signs of overoccupancy visible on balconies or
in shared spaces (landings or entranceways). This helps to clarify information from
the Registry of Residents, which tends to homogenize varied results from different
dwellings as data is aggregated per building [62]. It also includes the estimated surface
area of the entranceway and the shared exterior space per resident, which allows us to
take into account the density of residents in the building as a whole.

Subgroup Bl includes two qualitative indicators on illumination and views: the
number and orientation of ventilated facades and the distance to the most distant
opposing fagade.

Subgroup B2 includes one indicator on the feasibility of improving the ventilation
and illumination of shared spaces; this largely depends on the presence of adjacent
lightwells or exposed party walls.

Subgroup B3 includes a similar indicator: the feasibility of installing an elevator in
buildings that lack one (in either the stairwell or lightwell). These issues depend
primarily on the morphological conditions of the building and the availability of
space, but they have been included in this section (B) because of how much they affect
the medium- and long-term improvement of space qualities [92,93].

Subgroups C1 and C2 consist primarily of qualitative indicators. Although they are
not based on formal living standards, current regulations do refer specifically to the
state of repair of dwellings [67]. As we have noted in previous publications [52,122],
substandard housing refers to cases where significant building damage—regardless
of its origin—places the security of individuals at risk. Housing is considered inad-
equate when building damage is less significant but widespread in the watertight
building enclosure, causing significant discomfort for residents. Dwellings are only
considered adequate when there is no visible damage to the building enclosure, or
when such damage is the result of a lack of maintenance but does not yet seem to
affect either the comfort or safety of residents (Figure 11). Although this article does
not provide detailed descriptions of observed damage, we have addressed this issue
in previous publications [28,105,122,123].

Similarly, in subgroups C3 and C4, dwellings are considered substandard when poor
maintenance or imprudent appropriation may endanger the safety of individuals.
Dwellings are considered inadequate when a lack of maintenance or bothersome
appropriation may lead to the discomfort or dissatisfaction of residents or may make
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proper maintenance impossible. Dwellings are deemed adequate when maintenance
or appropriation improves the state of repair, residents’ comfort or the active, possi-
bilist use of both private and shared spaces (Figure 10).

Figure 10. From left to right, five images of dwelling exterior spaces given different scores for appropriation (1, 2, 4, 5, 6).

Source: pictures taken by S. Vima-Grau in fieldwork for her Ph.D. dissertation [64].

"!I TR

Figure 11. From left to right, five images of dwelling facades, balconies and woodwork given different scores for the state

of repair of individual dwellings (1, 2, 3, 5, 6). Source: pictures taken by S. Vima-Grau, in fieldwork that is part of her

Ph.D. dissertation [64].

2.3. Habitability Evaluation

Once the indicators were defined, we evaluated all 603 dwellings as a whole, in
keeping with the different dimensions of habitability measured by each of the subgroups
of indicators.

In this study, we opted for multicriterial evaluation, as it allowed us to incorporate a
broad range of criteria and is quite efficient when it comes to evaluating complex aspects.
In order to find the weighted sum of each indicator, we used an analytic hierarchy program
(AHP) following the Saaty scale, which allowed us to validate the weight of each indicator
based on technical and expert criteria. This method involves the creation of a comparative
matrix of the indicators; the relevance of each indicator is noted along with the habitability
dimension it describes on a scale of 1 to 9, as established by Thomas Saaty. This scale
is justified theoretically, and its effectiveness was evaluated empirically after applying it
to a series of real situations and confirming its validity using tangible aspects [124]. In
our case, the relevance of each indicator was determined using technical criteria by a
panel of 15 experts who were familiar with the case study, with representatives from the
academic world, the local administration and neighborhood associations. The results of
the comparative matrix were a series of coefficients. The consistency ratio of each was
determined, and all were below 10%. The subjective assignment of weights in this method
is justified by technical expertise and supported by previous studies as well as a review of
the bibliography, and it is independent of current regulations.
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This evaluation procedure was used to determine up to 10 habitability indexes for
the ten dimensions studied, one for each subgroup of indicators. In general, the indicators
referring to specific characteristics of individual dwellings are more heavily weighted
than those referring to shared spaces. The indicators that include compliance with official
housing standards are also more heavily weighted. The exact weight assigned to each of
the 43 indicators in order to describe the 10 habitability dimensions is presented in Table S1
(Supplementary materials).

Once the weighted sum was obtained for 10 dimensions, the procedure was repeated
in order to describe the sample in relation to the availability of space, qualities of the space
such as ventilation and illumination, accessibility and state of repair, and, finally, general
habitability. As for the availability of space, the second indicator is weighted more heavily
as it takes into account current occupancy. The indicator that measures the quality of light
and ventilation in dwellings is more heavily weighted as it provides greater differentiation
among dwellings in the same building. Finally, the state of common elements is weighted
more strongly because the rehabilitation of facades and other shared elements and spaces
requires greater investment and community accords that are often hard to reach. The
maintenance of individual dwellings provides greater differentiation among residences in
the sample, so it is also weighted strongly.

In order to obtain a general habitability index, the most heavily weighted component
is the availability of space followed by the state of repair. These two dimensions can
provide greater differentiation among dwellings, and they also serve to better describe the
interaction between the space and residents. Tables 3 and 4 show the importance given to
each dimension for these five aggregated evaluations:

Table 3. Habitability dimensions for which a weighted sum of indicators was prepared along with
their weight in relation to the availability of space, ventilation and illumination, accessibility and
state of repair.

Habitability Dimensions Indicator Subgroup Weights
Usable area (A1) 0.19
Availability of space Usable space/resident (A2) 0.72
Overcrowding signs (A3) 0.08
Ventilation and illumination of dwelling 0.8
Light and ventilation interiors (B1) ’
Ventilation and illumination of common
0.2
spaces (B2)
Accessibility Accessibility (B3) 1
State of repair of dwellings (C1) 0.20
. State of repair of common spaces (C2) 0.33
State of repair Maintenance (C3) 0.33
Appropriation (C4) 0.14
Table 4. Overall habitability evaluation.
Overall Evaluation Dimension Weights
Availability of space (A) 0.37
Light and ventilation (B1 + B2) 0.12
Habitability
Accessibility (B3) 0.16
State of repair (C) 0.35

3. Results and Discussion

This evaluation allows us to analyze habitability in keeping with the availability and
quality of space. It provides a novel multifaceted look at the habitability of the study
sample, one that distinguishes between different levels of substandard, inadequate and
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adequate housing by measuring morphology, socio-spatial elements and state of repair
without entering resident’s homes.

Results are first presented according to the habitability dimensions studied. Second,
results from the sample analysis are segmented by city block in order to address the impact
of the urban context. Furthermore, the segmentation of results by building and dwelling
type allows us to address the concentration of problems in certain types of dwellings
and buildings.

3.1. Results of the Evaluation of the Sample by Subgroups and Different Dimensions of Habitability

The results of the evaluation are presented in Figure 12 according to the different
dimensions of habitability studied.

100%

Z‘,
X 80%
e
< 60%
g
%0 40%
B 0,
) - I l l
o - m _ ]
Al A2 A3 Bl B2 B3 (@] &2 3 C4
L L
Availability of space  Light and ventilation State of repair Maintenance
Accessibility Appropriation
! . Slightly . . r Critically
Adequate nadequate Inadequate WM Substandard wm _, - o

Figure 12. Evaluation of the sample according to ten dimensions of habitability measured by ten

subgroups of indicators (A1-C4).
In most cases, the usable space—regardless of occupancy—was inadequate (over 60%),

although relatively few cases could be considered substandard housing (5%). If we also
consider occupancy, the percentage of dwellings that are critically substandard increases
significantly, accounting for over 20% of the sample, while the percentage of dwellings
with an acceptable surface area also increases. The coincidence between the proportion of
substandard housing according to indicators of available area per resident (Subgroup A2)
and the proportion of observed signs of overoccupancy (Subgroup A3) confirms that the
results are robust. The results of this dimension allow us to note that we can better pinpoint
both serious habitability problems and places where the available housing is adequate by
taking occupancy into account, in addition to morphological aspects; these results also
better match what can be observed in the field.

Existing studies on the central and southern Raval found that 56% of dwellings had
a surface area of less than 60 m?, and 20% of dwellings had a surface area of less than
45 m?, while more than 35% of homes had less than 14 m? /resident [49,105]. The detection
of a larger proportion of serious cases in the study analyzed could be explained by the
seriousness of the situation in at least one of the two blocks studied, as confirmed by studies
showing data disaggregated by city block [49,108]. This difference might also be due to the
methods used: observations in the field may allow us to include informal subdivisions of
dwellings that are not registered in the Cadaster and other existing databases.

Analyses of ventilation and illumination vary sharply depending on whether we
consider the interior of dwellings or shared spaces. This has a methodological explanation:
in our analysis of the interiors of dwellings, we considered morphological aspects of housing
units that depend on their location within buildings and urban blocks (in other words,
within the urban fabric), but we were unable to enter the homes being studied. Meanwhile,
in analyzing shared spaces, information from maps was accompanied by photographs
taken on-site that allowed us to better evaluate the results. When looking at dwelling
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conditions, we found that 92% of homes are slightly inadequate, 25% are inadequate and
only 5% are substandard. Meanwhile, 60% of dwellings were in buildings where the
stairwell and entranceway entirely lacked light and ventilation. In the remaining 40%, the
illumination and ventilation of these shared spaces was inadequate. However, in 90% of
cases, ventilation and illumination could be improved in shared spaces with interventions
that do not require functionally or structurally important modifications. There are no
contemporary data studies on the quality of ventilation and illumination in housing units in
the area, or on the spatial qualities of shared spaces. Results from studies carried out three
decades ago [87,88,92,93,98] provide estimations of potentially substandard and inadequate
housing, and they also note the illumination and ventilation weaknesses of most historical
building types present in the Raval (see discussion in Section 3.3).

In terms of accessibility, over 80% of the sample could be considered substandard
housing because of its failure to meet applicable housing standards (four floors or more
without an elevator). However, it is important to set apart cases where the dwelling’s
position in the building affects its accessibility. Only 13.6% of the sample dwellings are
in buildings with an elevator. Although many buildings did not comply with current
regulations, it is worth noting the high percentage of cases where the installation of an
elevator would be feasible within existing common spaces and property plots (50%).
However, it would be impossible to install an elevator in a lightwell or stairwell in 35% of
cases, meaning changes to the interior of residences or the surrounding spaces would be
necessary. Previous studies along these lines note that residents’ lack of resources, difficulty
managing communities or reaching agreements, and the unequal distribution of subsidies
for rehabilitation (which are concentrated in wealthier areas of the city) are the fundamental
reasons the immense majority of buildings in the Raval still have no elevator [45,125].
Regulations protecting historic buildings and, in some cases, their typological constraints,
are additional obstacles [126].

The state of repair of dwellings is the area with the highest level of diversity and the
most evenly distributed results. Twenty percent of homes are in very poor condition and
up to 70% are inadequate, while only 30% are adequate. Nevertheless, if we take into
account the state of repair of shared spaces, the percentage of dwellings in good condition
drops to just 17%. Although the number of critically substandard residences increases, the
general percentage of substandard housing does not.

The results obtained regarding the proportion of cases in poor condition are in line
with previous studies, which conclude that the percentage of buildings in a very poor state
of conservation ranges from 20% in the central and southern Raval [50,104,105,122] to 12%
in the northern Raval [104]. However, we did find a much smaller percentage of buildings
in good condition than previous studies (over 60% in the central and southern Raval, and
75% in the northern Raval) [50,104,105,122], but this is likely due to the fact that we also
took into account rear fagades, rooves and interior shared spaces, which are usually in a
poorer state of repair [45,100,101,125,127].

Moreover, we found that the maintenance of dwellings and shared spaces was very
poor (in over 35% of cases) or insufficient (in up to 99% of cases). Of course, this is a
combined evaluation where defects in the maintenance of shared spaces can blur much
more diverse circumstances in individual dwellings. Results from previous studies note
the generalized lack of ordinary and extraordinary maintenance as the main cause of many
of the physical issues visible in buildings [104,105,122,123].

Finally, we only found 15% of dwellings where the appropriated space allowed for
different uses, including both everyday activities like drying clothes or storage and more
recreational forms of appropriation, with things like chairs, tables, plants or lights. In 40%
of cases, appropriation was entirely non-existent, while 20% of cases involved types of
appropriation that might endanger or bother residents. It is important to mention that
appropriation is much more common in large, private exterior spaces (private terraces)
or private spaces that are not visible from the street (balconies or terraces attached to the
interior fagade of the building). Residents only significantly appropriate private spaces
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visible from the street when they have no alternatives—in other words, in apartments that
only open onto the street. This is particularly true of practical uses like drying clothes.
Appropriation is rare in shared spaces, particularly entranceways and landings, as is
uncommon on shared rooftops. It is also worth noting that potentially critical cases show
abundant signs of appropriation and care, so there is no direct correlation between poor
housing conditions and the absence of appropriation.

Appropriation is closely tied to residents’ satisfaction, and it shows the link between
inhabitants and the space [77,78]. It is often presented by anthropological and ethnographic
studies as a practical and often unintentional reclamation of the right to housing and to
the city by the unprivileged [128-130]. This action is particularly common in the historic
city center of Barcelona [131], where insufficiencies in dwelling area collide with urban
landscape regulations [130]. Some recent publications refer to the rise in the use and
appropriation of previously neglected exterior balconies, as a result of the drop in traffic
and tourism congestion during the COVID-19 pandemic [132-134]. The potential of shared
exterior spaces such as rooftops and inner courtyard terraces has also gained attention [134].

3.2. Overall Habitability of the Sample, Divided by Block

The four dimensions of habitability (available space, ventilation and illumination,
accessibility, and state of repair) as well as overall habitability are presented in segments
in Figure 13. This allows us to compare the results from block 1 (321 dwellings), block 2
(282 dwellings) and the total sample (603 dwellings).
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Figure 13. Four dimensions and overall habitability of the sample, divided by block.

Due to the absence of elevators, the dimension with the highest percentage of substan-
dard dwellings is accessibility. Of the remaining dimensions, shortcomings in available
space are particularly significant (both because of insufficient space and overoccupancy, as
explained in the previous section). There are also a significant number of residences in a se-
riously poor state of repair. Ventilation and illumination seem to be less pressing, although
they are inadequate in almost all cases. As a result, the overall analysis of habitability
places the study sample below the threshold for adequate housing: 35% of dwellings are
slightly inadequate, and 50% are inadequate; 17% could be considered substandard, and of
these, 3% are critically substandard.

This is a novel look at habitability conditions in the case study. However, the re-
sults obtained are coherent with those from recent data analyses, which estimate that
about 20% of the housing stock is in critical condition [50,104,122], while over 80% is
inadequate [49,54]. Moreover, in 1995, Pere Giol concluded that the housing conditions
of workers’ rental housing, which he identified as 90% of dwellings in the Raval, were
mostly inadequate. He also estimated that 72% of dwellings in the Raval had very deficient
ventilation and illumination [103].

If we look at the results from each block, we can clearly see that block 1 has a higher
percentage of inadequate and substandard dwellings in nearly all of the analyzed dimen-
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sions. The serious failures to comply with regulations on accessibility are similar in both
blocks and, exceptionally, ventilation and illumination are worse in block 2. This is in
line with results from previous data analyses, such as a very low value for both areas in
the Cadaster [49,54] and the existence of buildings in a very poor state of repair in both
blocks [50,104,122]. The most significant difference between the two is the lack of space,
which is also in line with results from data studies that highlight the high population and
building density in block 1 and the small surface area of most of its dwellings [49,54,93].
More broadly, sociological studies link this overoccupancy to migration trajectories within
the city [135-137]. In any case, the overoccupancy is clearly a direct consequence of the lack
of available, accessible housing for those with limited resources; often, residents would
rather share dwellings with insufficient space and poor living conditions than face home-
lessness [73]. The Raval is one of the many areas in Barcelona where the cost of housing
takes up far too much of household income [43,108].

3.3. Overall Habitability of the Sample by Type of Building and Dwelling

The evaluation of overall habitability is divided by type of building in Figure 6 and
type of dwelling in Figure 14. This allows us to determine whether, as noted in previous
research [92,93], there are any connections between these types of constructions and the
habitability issues present.
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Figure 14. Overall habitability of the sample by type of building.

It is worth noting that some of the building types analyzed make up such a small
proportion of the sample that the results obtained are inconclusive: they may be more
affected by the contextual aspects of the handful of examples studied than by the type
of building. This is the case with types 2, 4 and 6. However, there are enough of types
1, 3, 5, 7 and 8 to come to certain conclusions. Housing conditions are much worse in
Type 6 (buildings built before 1830 with one dwelling on each landing that opens to the
front and back, without lightwells, located mostly in deep lots with a narrow facade) than
any other. Surprisingly, the Type 1 buildings (rental housing for workers with a narrow
facade and two apartments per landing that only open onto one side) studied in this
sample are not where the worst housing conditions are found. They do, however, include
some substandard housing, in the same proportion as Type 8 (buildings in the “Special
cases” category, located mostly on street corners). As is to be expected, housing conditions
are better in Type 5 buildings (those built as bourgeois rental housing); nevertheless,
the housing conditions in these buildings are still inadequate, and they include some
substandard housing. Unexpectedly, habitability conditions are best in Type 7 buildings
(rental housing for workers with a narrow facade and one apartment per landing that
opens onto both sides, as well as a lightwell connected to the stairwell).

These results are only partly coherent with those of the thorough typological analysis
and evaluation provided by the doctoral theses of Pere Giol [92]. According to Giol,
workers’ rental housing built before 1860 (particularly Type 1) presents the worst conditions;
buildings with larger dwellings that open onto both the front and rear facade (such as Type
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6 and 7) have better housing conditions, although these vary greatly depending on the age
of the building, the width of the fagade, and the presence of sufficiently large lightwells.
Finally, Giol concludes that the best housing conditions are found in corner buildings,
particularly in bourgeois rental dwellings built in the late 19th or early 20th century. The
contradictory results obtained for Type 8 (mostly made up of corner buildings) may be due
to the buildings” higher exposition to expansion, horizontal thrust and even differential
settlement of foundations, as some studies suggest [87,92].

When results are divided by type of dwelling as presented in Figure 15, the pat-
terns are much clearer. No matter where in the building an apartment is located, poorer
conditions are found in dwellings that only open onto the rear facade. Of these, apart-
ments located directly beneath the roof are particularly poor, making up over 35% of
substandard dwellings.
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Figure 15. Overall habitability of the sample by type of dwelling (ground floor, mezzanine, standard
floor, top floor, penthouse) and whether it opens onto the street (Ext.), onto the urban courtyard (Int.)
or both.

These results are absolutely coherent with conclusions by Giol and Busquets [92,93],
who concluded that the worst housing conditions were found in buildings with dwellings
that only had openings on one fagade. These investigators also placed special emphasis
on poor ventilation and illumination in dwellings that only opened onto the interior
of the city block. However, it should be noted that in our study, the poor results for
these dwellings were largely due to the poor state of repair of rear fagades and rooftops,
probably as a result of public policies focused exclusively on repairing fagades visible from
the street [45,98,125,127].

Ground floor dwellings also show a higher concentration of inadequate housing and
a very high proportion of substandard housing. Surprisingly, no particularly serious cases
were found among mezzanine apartments. Although these homes are generally smaller,
some have large private patios at the rear of the building. However, it is important to
mention that the fagade and openings of interior mezzanine apartments are hidden, and
the same is true of interior ground-floor dwellings. Among penthouses, the results vary
widely depending on whether the apartment opens onto the front facade, the rear fagade,
or both. Those that only open onto the rear fagade tend to be in a much worse state. This
confirms the importance of whether a dwelling opens onto the front or rear fagade, and
suggests that existing penthouses can be divided into two classes: renovated penthouse
apartments built on private rooftops, and poorly maintained, self-built apartments that fail
to meet housing standards and lack private exterior space.

The empirical evaluation of mezzanine, ground floors and penthouse apartments is
unprecedented. However, several existing studies do refer to self-built substandard housing
on the rooves of buildings [100,101], with some emphasizing the need to eliminate all
penthouse apartments that are in violation of municipal regulations [92,93]. The existence
of some penthouses in excellent condition may be due to certain “soft” gentrification
processes, as described in some social science studies [96,97,106,107].
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4. Conclusions

These conclusions seek to answer the three research questions noted in the introduction
of this paper and to address the study’s main objectives.

4.1. Methodological Considerations

The results presented in this paper are coherent with fieldwork observations and
results from previous studies [49,50,54,92,93,98,104,105,122,123]. They provide a novel
insight into the housing conditions and habitability of the case study, proving the evident
lack of adequate housing with a method that can be replicated. Therefore, we conclude that
the analysis of the habitability of a large sample of cases using non-invasive methods is in
fact feasible. Direct observation and deep fieldwork are mandatory tools for the completion
and updating of available cartographic and statistical data and for its disaggregation on
the level of individual dwellings.

Along these lines, the decision to maintain the dwelling as the unit of analysis while
incorporating aspects drawn from urban morphology and common spaces is key to un-
derstanding the heterogeneity that exists within buildings and city blocks. Taking into
account common spaces and elements can homogenize these diversities somewhat, but
we found it to be crucial in order to better approach the many different aspects that can
condition a dwelling. The shared spaces between private dwellings and public streets play
a significant role in residents” quality of life and must be taken into consideration when
evaluating housing.

The results obtained are valuable as a first approach that can, at least, provide clear
signs of poor or substandard housing. The aspects that have proved to be most important
to obtaining highly specific results are qualitative information on individual dwellings
obtained through fieldwork, for example, qualitative indicators on the state of repair, appro-
priation and the adequacy of usable space in relation to real occupancy. The incorporation
of qualitative information, as well as data regarding occupancy and residents’ interactions
with space, has significantly improved the capacity of this analysis as compared to previous
approaches tied exclusively to quantitative or regulation-based data. The aforementioned
qualitative and resident-centered data has significantly improved the trustworthiness of
results regarding the availability of space, ventilation and illumination, as well as the state
of repair.

However, in order to confirm the results of our habitability evaluation with full
certainty, some aspects should be studied in greater depth. First, this evaluation could
be complemented with selected case studies on the housing conditions within dwellings,
which incorporate information on the inner distribution of the dwellings as well the state of
basic utilities for energy and waste management. In addition, attention needs to be paid to
the perceptions, needs and satisfaction expressed by residents regarding both their private
living spaces and shared spaces within the building.

One possible way of continuing this research could be to enter several dwellings
from the study sample in order to confirm or refute the obtained results. The proposed
methodology could also be complemented by carrying out in-depth interviews of resi-
dents, although aspects related to interior housing conditions should be double-checked
through direct observation. In this regard, it would be very interesting to carry out inter-
disciplinary research in relation to environmental psychology in order to further study
human-environment relationships.

4.2. Considerations on the Evaluation of the Sample

The evaluation of the sample concludes that all dwellings studied are inadequate,
particularly due to issues such as insufficient usable space in relation to occupancy and the
lack of spatial affordances and qualities in the building’s shared spaces. This statement
must be nuanced with attention to the differences among the habitability dimensions
evaluated (see Section 3.1). Nevertheless, future studies of additional aspects such as
indoor utilities will likely provide further evidence that most people living in the studied
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areas—and, by extension, other underprivileged areas of the city—live well under the
threshold of what is defined as “decent housing.” Even more remarkable is the proportion
of dwellings classified as substandard (nearly 20%).

It would be very interesting to compare results from this paper with studies on
housing affordability in the area and determine if, as suggested by previous studies and the
claims of local social movements, the majority of residents in the studied area live under the
threshold for adequate housing while also facing absolutely unaffordable housing expenses.

The heterogeneity observed within individual city blocks and buildings suggests that
there is no building type or context where all dwellings meet the standards for adequate
housing. In fact, it seems clear that substandard dwellings are scattered across the studied
buildings and city blocks, although there is a clear correspondence with the urban context
and the location of the dwelling within the building. The results for the block with
much higher building and population density, located in an area that is relatively far
from public urban restructuring, are clearly worse than those obtained for the block with
higher heterogeneity of building types, lower building and population density and a better
location in relation to public spaces. Similarly, dwellings that open only onto the inner
urban courtyard, particularly those located directly beneath the roof or on the ground
floor, are clearly more inadequate and more likely to be substandard. Although the results
obtained are coherent with hypotheses based on previous studies, in some cases, the
expected correlation between building types and habitability conditions is not as clear as
expected. This could be explained by the fact that this study strongly weights differential
aspects on the scale of individual dwellings such as occupancy and state of repair, which
seem to have a weaker connection to historic building types. After several waves of urban
and socioeconomic transformations, contextual aspects have likely impacted habitability
even more than the original building type.

4.3. General Considerations on Habitability and the Need to Improve Housing Adequacy

The Raval is a clear example of the urgent need for universal, decent, affordable hous-
ing, as stated in international legislation on human rights. Inadequate housing conditions
are absolutely generalized in most vulnerable city areas, where dwellings do not meet legal
standards for accessibility, light or ventilation. Many dwellings are in poor shape, and the
available interior, exterior and shared space is clearly insufficient in most or all cases.

To improve the quality of life of the majority in underprivileged areas such as the
Raval, we must view habitability from a broader perspective that includes qualitative
and multi-scalar aspects along with residents and occupancy. Regulations that currently
apply to the existing building stock only address morphological aspects on the scale of the
dwelling or building—nothing larger. Regulations must be quickly updated to include a
much more well-rounded approach that takes into account urban and socio-spatial contexts.
Regarding the state of repair, laws must also consider the multi-scalar nature of dwellings
and clearly supersede the limits between private interiors, common areas and public spaces.
To address the problem of overoccupancy, the Catalan Housing Law should focus more on
the individuals that are forced to live in overcrowded spaces, not just on the inconveniences
they may cause others. It should focus on the causes, not solely on the consequences.

This paper does not intend to evaluate the need to transform and adapt existing
housing stock; rather, it analyzes where housing fails to meet residents” basic needs.
Results from this research highlight the importance of designing rehabilitation programs
and instruments to improve existing spaces with a focus on current use, occupancy and
residents’ needs. With this in mind, there is room to improve housing quality through
tactical and small-scale interventions in individual dwellings or buildings. However, for
at least a third of cases in the studied area, interventions aimed at improving habitability
in a qualitative manner must approach rehabilitation on an urban scale—something that
is currently limited by property divisions between dwellings and building plots. Pubic
administrations should explore available resources and tools in order to apply large-scale
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rehabilitations that can supersede the limits of dwelling and buildings and, potentially,
jointly improve a group of buildings or even an entire city block.
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