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ABSTRACT 
Current housing design guidelines in Bahrain focus on purely functional and energy efficiency factors. 
The Ministry of Housing in Bahrain (MOH) has been providing subsidized houses to its citizens since 
1970’s. In 2010, according to the MOH, the demand for new housing units had reached the 50,000 mark 
and the numbers kept rising with every passing year. A new urban landscape has been created since the 
beginning of the subsidized housing program in the 1970’s but in 2016, despite the ongoing housing 
pressure, the great majority of housing projects consists in the continuous reproduction of the same 
house layout with very few variations, normally related to changes in color and construction techniques 
to comply with new energy efficiency regulations. 

The moment houses are delivered to the inhabitants, they are subject to continuous transformations of 
various kinds: aesthetic, functional and structural. This paper attempts to characterize these 
transformations in terms of the general spatial structures they entail, looking for potential patterns which 
might reveal the way inhabitants appropriate the domestic space. 

The analysis is based on ten MOH projects, finalized between 2012-2016 and distributed throughout 
Bahrain’s territory. In each project ten houses were randomly selected for analysis. The methodology 
employed includes semi-structured interviews with residents and empirical observations, in order to 
map essential information about the families that inhabit these houses, to understand how the domestic 
space is perceived and used, and to record the nature and justification of the interior transformations. 
Allied with the empirical observation, a spatial configurational analysis is performed on the original 
and altered houses in search for potential patterns and regularities. 

The paper makes a critical reflection on the findings related to the analysis of the housing project, 
Samaheej, and argues that it is possible to perceive a pattern in the transformations effectuated by the 
inhabitants which reveal a lack of correspondence between the houses’ original spatial structure and the 
families’ understanding of what a house should be. These apparent inadequacies are categorized into 3 
main groups: distinction, inhabitant-visitor and inhabitant-inhabitant interface. The understanding of 
the configurational patterns that emerge in the altered houses, can support the development of new 
design guidelines for the subsidized housing program in the future. 
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1. INTRODUCTION  
1.1. Contextual Background 

It is commonly agreed that research on Domestic Space is a highly complex topic which demands a 
multidisciplinary approach. Studies on the mutual relationship of physical and socio-cultural factors in 
the construction of domestic space, are still quite rare and, above all, lacking the exploration of a 
methodical framework of analysis. Several authors have pointed out that lack of studies which relate 
architectural, cultural, social, political and individual underpinnings of the domestic space (Mary 
Gauvain 1982, Bailey 1990, Després 1991, Hanson 1998, Cieraad 1999, Lane 2007, Coolen 2008). 

For Hillier and Hanson (1987, pp.197) the main reason for this situation lies in the fact that traditionally, 
architectural research comes in two kinds: the kind concerned with architectural form and the kind 
concerned with behavior. Studies concerned with architectural form focus on the physical structure, 
construction, materials and technology while studies concerned with behavior, place emphasis on 
meaning at the expense of architectural variables. 

Despite the relevance of each approach, if studied separately, is very difficult to understand how specific 
design decisions may be determined by socio-cultural factors and might affect the behavior of the users. 
If research on domestic space is not able to pinpoint how space affects and is affected by social forces 
it invalidates any argument aiming at supporting design decisions from a social perspective. 

This problem is considerably aggravated if we consider how housing studies have contributed to the 
establishment of design guidelines for government housing based on the assumption that it is possible 
to isolate and identify common characteristics that house design needs to respond to in order to better 
serve users, normally translated into a hierarchies of spatial distribution within the domestic space from 
the exterior and within the dwelling. These assumptions were created by formal proposals  (Alexander 
1970, Newman 1972, Alexander 1977) eventually translated into standard plans and abstract checklists. 
(Julienne Hanson 1982, pp.6, Allen 2009, pp.55). 

According to Hanson (Julienne Hanson 1982, pp.6), the main problem with this assumption is that it 
completely ignores findings of ethnographic studies in domestic space organization, which suggests that 
space is a reflection of social and cultural norms, not merely determined by human needs but also by 
the way it transmits social meaning. Allen (2009, pp.55) on the other hand, criticizes social sciences 
studies on housing, specially, existential phenomenology, for ignoring local knowledge - the 
observation and quantification of current housing conditions and resident’s satisfaction and behavior 
towards domestic space. 

Few studies focus on the evaluation of the social adequacy of the domestic space and the potential 
satisfaction of residents, using research tools from different areas of knowledge (Julienne Hanson 1982, 
C. Asli Sungur 2003, Cristiana Griz 2015). The majority of research on the relationship between 
domestic space configuration and residents’ behavior and satisfaction continues to pend towards a 
unidirectional analysis focused on space configuration analysis (Ana Silva Moreira 2017, Franciney 
Carreiro de França 2017) or empirical observation and collection of data in situ (Kellett 1991, Claude 
Lévy-Leboyer 1993, Moira Munro 1999, Hakky 2012, Joseph Agyei Danquah 2014, Shiva Ajilian 
Momtaz 2016). 

The paper is part of an ongoing research which attempts to conceptualize and define a methodology for 
evaluating the social adequacy of domestic space using a combination of qualitative and quantitative 
measures in a comprehensive approach to the evaluation of the complex relationships between space 
configuration and user behavior.  

1.2. Subsidized Housing Program in Bahrain 

The selected sample for application and analysis of the developed methodology is the subsidized 
housing production of the Ministry of Housing of the Kingdom of Bahrain (MOH).  

The accelerated economic development unleashed by the discovery of oil in the region (Bahrain, 1932) 
was followed, almost immediately, by demographic growth, mainly due to the flock of foreign 
workforce to the region. This exerted enormous pressure on the existing urban structures, at the time, 
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composed of small villages and trading ports supported by the British Persian Gulf Residency, establish 
in 1763 to control trading activities with India. 

The new development pace was tackled by local governments in the form of welfare mechanisms 
(1950’s onwards) mainly focused on enhancing housing conditions for local citizens. The housing 
solutions were often materialized in the form of the single family house built in new suburban areas 
because the old city centers were considered too dense and unhealthy but also, because of the potential 
value of the land for non-residential purposes (Karimi 2016, Ragam 2017). 

Under British advice, the new urban landscape, followed Western construction methods and standards, 
completely detached from the local population(Adel Muhammad 2016, pp.6) and mainly influenced by 
the first oil-company towns in the region. 

In response to the demographic growth, the Ministry of Housing in Bahrain (MOH) established in 1975, 
affordable housing programs to aid its citizens in the acquisition of private houses. A new landscape 
was created in the country: numerous suburban developments (new towns) were built with specific 
legislation and a main goal to ensure the minimum standards of quality, suitability and comfort to local 
families are met. 

In 2012, the Bahraini government announced the construction of 40.000 units by 2022 in a series of 
large-scale projects. This solution means an increase of the existing housing stock by 25%, housing 
approximately 200.000 Bahraini citizens (a fifth of the Bahraini national population), an effort equal to 
the last forty years of government-built housing. If we add to these plans the existing MOH housing 
stock, approximately half of the Bahraini population will be living in government-built housing and 
largely in one of a few variations of a single housing typology; the landmass will have increased 20% 
and 28% of all urbanized area is built by MOH (Karimi 2016, pp.45). 

The moment houses are delivered to its residents a continuous process of transformation begins. The 
motivations behind it may vary as well as the outcome but the mentality behind is the same: a need for 
distinction and adaptation. Before this scenario of mass production of houses for Bahraini citizens it is 
imperative to attempt to evaluate the suitability of the domestic space to the behavior of the its users. 

2. DATASETS AND METHODS  
The sample for analysis consists of eleven housing projects built by the MOH between 2012-2016, 
evenly distributed geographically throughout the territory. In each housing project 10 houses were 
selected randomly to perform the analysis of resident’s relationship with the house, mainly their level 
of satisfaction and alterations performed. This paper presents the results for one of the housing projects 
– Samaheej, Muharraq. 

In order to understand if the behavior of residents towards their dwelling, is a reflection of functional 
needs or social pressure; and, the extent to which, spatial configuration is affecting behavior, the 
methodology is composed of three procedures: 

1. Residents Mindset: on site observation and semi-structure interviews to residents with the main 
goal of collecting personal info, educational and economic background, daily habits and 
routines, overall level of satisfaction towards the house, alterations and reasons behind; 

2. Function and Meaning: geometric and functional analysis. It is commonly assumed that 
alterations made to the domestic space are mainly related to functional needs. However, if we 
also accept buildings as devices that reproduce social structures and meaning (Amorim 1997), 
sources of information about the societies which created them (Hanson 1984), it is important 
to evaluate the motive behind different types of alterations: pragmatic nature (family size, 
economic constraints, specific functional needs) or responding to psychological pressure of the 
individual before society; 

3. Configurational analysis of original and altered houses: the comparison was based on the 
analysis of the justified access graphs, levels of depth/integration; visibility/permeability; 
transition-space ratio, rings-sequence ratio, and symmetry for the original dwelling and the 
altered houses. 
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Configurational descriptions help to determine how a system of spaces is related to form a pattern, 
which is independent from the intrinsic properties of the individual spaces themselves. Justified access 
graphs are a simple way to visualize configurational differences in buildings. The graph is aligned 
bottom-up from a starting node, called root (the outside or any other space), the nodes directly connected 
to the root (i.e. with depth 1) are aligned horizontally immediately above it, then the nodes directly 
connected to the former set (i.e. with depth 2) are aligned in the same way, and so on, until all levels of 
depth from the root are accounted for. This allows us to understand how distant, in topological terms, 
each space is from the root (depth), as well as how spaces relate to each other. (Hanson 1998, pp.27). 

The spatial configuration was also analyzed in terms of sectors structure. According to Amorim (1997), 
a common approach to architecture design is to classify and group domestic activities into functions. 
These are then arranged in relationships and hierarchies according to what is consider the ‘right way of 
living’. The ‘sectors graph’ allows for a clearer visualization of the location of different functional 
sectors (sleep/bathe; social visitors and family; service, and mediator spaces) in the spatial configuration 
(segregation or permeability) and the relationship with each other (Cristiana Griz 2015). As the justified 
access graph, spaces grouped into functional sectors are aligned bottom-up from the root, resulting in a 
simplified graph which reveals the essence of the relationships of functional sectors from the root and 
between each other. 

This proves to be particularly helpful in the analysis of altered houses. Previous ethnographic research 
and interviews results revealed that Bahraini society is highly structured and concerned specifically 
with the inhabitant-visitor, male-female relation, which leads to a specific categorization of functional 
sectors (Furtado 2017). 

In order to better understand the dynamic between the family and visitor realms in the Bahraini house, 
we explored the concept of the ‘integration core’ and ‘hub and anchor’ (Alice Vialard 2009). According 
to the authors, the shape and location of the integration core of the houses reflects its level of formality. 
The core is composed by the 3 most integrated spaces of the house. Within the integration core we can 
distinguish two types of spaces, the ‘hub’ is the space with the greatest degree of connectivity – the 
most public space of the house; while the ‘anchor’ is the most integrated space, the core of the house. 
The measure of depth of these 2 spaces within a house from the entrance (the distance of the public core 
from the center of the layout), reveals the level of investment in privacy amongst its inhabitants and in 
separation of activities. The MOH houses have generally a tree-like structure, segregated and deep, and 
the most integrated space is the living room, located in the center of the house, connecting all functional 
spaces (a functional and connector space). It is important to investigate if in the altered houses the depth 
of these spaces varies in relation to the overall layout. 

Another important measurement is the level of distribution and symmetry, dimensions that reveal the 
level of choice and permeability of a layout. The exiting house is a transition-integrated complex, which 
means the layout uses transition spaces to isolated inhabitants and frame behavior, and very few rings 
to offer choice. These two parameters are measure in the altered houses. Spatial configurations can be 
made up of four topological space-types normally represented with letters - ‘a’, ‘b’, ‘c’, ‘d’ – where, ‘a’ 
are terminal spaces, static in nature; ‘b’ spaces are thoroughfares on the way to a terminal space, where 
movement is still highly directed; ‘c’ spaces have more than one link and can be crossed, part of a single 
ring; and ‘d’ spaces have more than 2 links part of more than one ring which generate choice (Hanson 
1998, pp.173).  

Space-types represent structural dimension of spaces. Dominant space-types within the system support 
the measurement of key spatial characteristics of buildings layouts such as transition-space ratio, ring-
sequence ratio, symmetry and asymmetry (Hanson 1998, pp.173). 

The transition:space ratio (i.e. their count divided by the total number of spaces), measures the economy 
or insulation of the layout independent of size (how much spaces are placed in continuous sequence or 
separated by transition spaces), allowing for the interpretation of spatial patterns as a product of social 
practices, unaffected by economic constraints. Transition spaces may be used to a greater or lesser 
extent to separate and insulate activities and people from one another or draw them together 
respectively.  

A predominance of ‘a’ and ‘b’ space-types emphasize tree-like configurational properties, because such 
spaces offer no route options, strongly framing the activity of its occupants and, therefore more 
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segregated and non-distributed, whilst the predominance of ‘c’ and ‘d’ space-types are conductive to 
ringiness, which give people choice and is therefore, more permissive and distributed. 

According to Hanson (1998, pp.188) the transition:space ratio allows the understanding of the 
distributedness of plans (or the ability of space configuration to bring people together or isolate them): 
(a+b)/(c+d) equals distributedness, where a low value is distributed and a high value is non-distributed. 
The ring:sequence ratio measures asymmetry which expresses the houses potential to differentiate and 
express distinctions of personalities and social situations: (a+d)/(c+b) = asymmetry, where a low value 
is asymmetric and a high value symmetric. 
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Fig.1_Samaheej Housing Project General Info and Original Plans, Justified Graph and Sectors Graph
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3. RESULTS  
3.1. Spatio-functional characterization of the case study (Fig. 1) 

Samaheej Housing Project 2009-2010 is located on the edge of one of the oldest cities in Bahrain and 
former capital - Muharraq - between the old city and new residential developments such as Amwaj 
Islands and the new city Dyar Al-Muharraq. It is composed of 116 housing units and surrounded by 
other recent MOH developments.  

After a first period of high experimentation with housing plans (20 different housing plans only in the 
year of 1976), it began to decrease at a very accelerated rate. Between 2000 and 2015, approximately 
10 different typologies were used to build thousands of housing units. The type used in Samaheej, T3M, 
is one of the most commonly used layouts and shares many characteristics with the other variations. All 
houses are semi-detached (except for few detached houses consequence of site adaptations), placed 
within small plots with reduced setbacks (3m front, 2m side and back) and high boundary walls (3m 
high) leaving little space for any type of outdoor function to occur besides circulation, and services 
(water tanks, pumps and air conditioner machinery). The proximity between houses and window 
arrangement leaves little space for visual privacy from the surrounding neighbors. 

The building form follows simple geometric lines, small openings, rarely any balconies. The facades 
are normally plastered, and few decorative elements inspired by traditional Islamic architecture might 
be added to the facades in an attempt ‘collage’ of Arab identity to an otherwise anonymous living box. 

A preliminary analysis of the typology used in Samaheej reflects a typical hierarchy of domestic space 
common in many housing schemes: clear hierarchization of functional areas classified and grouped as 
public, service and private spheres. In this case, the ground floor area is considered as public, and the 
first floor, private, divided between family space and individual/sleeping space.  

The house has a strictly tree-like, segregated configuration, and there is very little space for flexibility 
within this arrangement except for a multipurpose room (B1) located on the ground floor that residents 
may use for a variety of uses serving both the private or public. Due its integration in the common 
reception area, it normally used for public or family activities. 

The front part of the house is composed by an entrance hall that connects a guest toilet, a formal 
reception room (majlis) and living room. The reception room is shallow and strategically positioned: 
visitors may be received in the majlis without having to access the rest of the house. The entrance hall 
mediates the interface between visitors and inhabitants. 

The living room is the most integrated space, the role performed previously by the courtyard in the 
traditional Bahraini house, serving both as a transition space, connecting entrance, kitchen, 
multipurpose room and staircase; and a functional space. In conventional families the living room would 
be used by female guests and the majlis by male guests making the ground floor a public visitor-oriented 
floor, while the family room, located on the first floor, is a family private informal space, only accessed 
by inhabitants. In less formal families, the majlis might be reserved for visitors while the living space 
is used by the family - a moveable door or partition might enclose the majlis space if privacy is needed. 

This hierarchy of spaces leaves little room for choice, due to the non-distributed characteristic of the 
layout. The division in two floors with just one vertical access (unlike the traditional house with several), 
naturally increases the overall level of insulation within the house and, consequently of its residents. 
The only internal ring of the layout connects entrance hall, majlis and living room. This introduces a 
slight degree of choice in the layout but because it connects 3 shallow spaces directly connected to the 
entrance where the separation between visitors and family needs to be orchestrated. The ring allows for 
a separation between the front of the house (entrance hall, guest toilet and majlis) from the back of the 
house (family spaces) while still allowing for family members to access the majlis from the inner part 
of the house. In reality, the ring doesn’t offer a high degree of choice of circulation within the house. 

All the other rings in the layout are external, mainly connecting service areas such as kitchen, located 
in the back of the house, to the living room. They allow and alternative route to inhabitants who might 
not want to pass through the majlis (visitors) area to access the house. The ring mediates the relation 
between the public and private spheres. In this case, the ring is of extreme functional importance. 
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Fig.2_Resume of Residents Motivations to Perform Alterations | Relationship between alterations and household size and income
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3.2. Overview of Residents Motivations (Fig.2) 

An exterior observation of Samaheej housing project reveals that 80% of the 116 houses have some sort 
of exterior intervention, the majority of those are the addition of front gardens and shading for 
cars/entrance. These interventions are made possible by the occupation of public sidewalk as means of 
exerting control over the area adjacent to the house, transformed into a mediator space between house 
and community. 

According to the residents interviewed the main motivation behind the alteration of their houses is the 
need for individuality (90% performed some sort of exterior alteration and 100% made interior 
alterations and justified these actions as need for distinction from neighbors). A cross-comparison 
between household size and type of alterations shows no direct relationship between the 2 parameters, 
except for House 08, a family of over 8 people which added a bigger kitchen on the backyard area and 
enlarged the living room and family room. The cross-comparison between household income and 
amount of alterations reveals that structural alterations which imply an increase of built-up area and 
decorative actions such as changing facade color and/or material are normally performed by higher 
income households while, non-structural exterior and interior extensions are not affected by income. It 
seems natural that structural alterations, by norm more expensive, are undertaken by higher income 
households. However, the lack of relationship between type of alteration and household size confirms 
the majority of resident’s motivations to be related to psychological and/or social factors rather than 
physical/functional needs.  

3.3. Domestic Space Interventions (Fig.3) 

It is possible to categorize the resident’s interventions to the domestic space as motivated by 3 needs: 

1. Distinction (as referred previously); 

2. Privacy – inhabitant visitor interface; 

3. Functional adjustment (Habitus) – inhabitant-inhabitant interface; 

Privacy 

Independently of the financial possibilities, family size or structure, all residents try to segregate the 
formal reception room area (majlis) from the remaining spaces.  

The reception quarters (majlis) is normally described in traditional architecture as the reflection of the 
almost total segregation between male and female members: a space, representative of the status symbol 
of the household owner, directly related to the entrance, or with a completely independent access from 
the domestic/family domain (El-Masri 2005, pp.19). This level of segregation depends on the 
inhabitant’s compliance with social norms which, in the case of the analyzed houses, might take   3 
different forms: 

1. Minimum intervention: suppression of the interior ring which connects majlis, living room and 
entrance hall, making the overall layout more asymmetric and tree-like structured. This small 
alteration, transforms the functional sectors organization, increasing the insulation of the 
family from the outside, since the living area becomes a family-oriented space, allied with the 
family room in the upper floor: – H01, H03, H04, H06, H07, H08, H09, H10; 

2. Add exterior majlis: more conservative families, highly engaged with the local community 
increase the built-up area by building on the setback a completely exterior and independent 
reception room (majlis), with independent access, if possible (corner plots). This added space 
normally includes a guest toilet and is highly segregated and deep from the overall layout. This 
type of alteration completely separates family/female spaces (house) from visitors/male spaces 
(exterior setbacks) – H05; 

3. Functional duplication: similar to intervention (1), the interior ring that connects majlis, living 
room and entrance hall is removed, but not for the purpose of increasing the insulation between 
family and visitors but rather between female and male visitors. In this case, an extra toilet is 
added to living area to serve female visitors, or exterior for male users. The original sectors 
distribution remains but in a more segregated layout, highly asymmetric where the possibilities 
for choice are very reduced – H05, H08. 

9



 Proceedings of the 12th Space Syntax Symposium 

 

 

Functional Adjustment 

Alongside with the insulation of the majlis, most residents choose to have an exterior kitchen, to prevent 
strong cooking smells to set inside the house. This habit is both a reflection of social and religious norms 
(Muslims are very sensitive to odors in general and very keen to insure cleanness of the body and the 
one’s house) and the traditional habit of cooking outdoors. 

Social conventions might be affecting the decisions to add an outdoor kitchen because except for houses 
01 and 08, both having more than 8 inhabitants and different household income that removed the interior 
kitchen to add more space to living area, while building a bigger kitchen; the remaining cases don’t 
seem to respond to the same type of functional or spatial need but rather to the family cooking habits 
and social influence. 

In the original house the kitchen is an integrated space and shallow because it lies on an exterior ring 
which connects entrance, kitchen, living area. In the altered houses, whether the indoor kitchen is 
removed to increase the area for other functions or kept as a pantry, the outdoor kitchen always sits in 
the back of the plot, deep in the layout, normally as insulated as the bedroom spaces (H01, H02, H06, 
H07, H09). When this space is part of a ring, it becomes more integrated (H08; H10). In these cases, 
part of the transition spaces become exterior (setbacks), originating rings that s increase the 
distributedness of the layout allowing alternative circulations (choice) for inhabitants and visitors. 

A less common alteration is the adjustment or addition of extra bedrooms. In most cases of expansion, 
the number of bedrooms is not increased (H02) but rather bedrooms are relocated to increase living 
space area (H08). These cases show little alteration to the overall configuration properties besides an 
increased segregation of the bedroom spaces which already are the most segregated spaces of the 
configuration. Even in the case where one extra bedroom is added to the composition (H03) it is an 
independent quarter located on the GF, accessed through the exterior, remaining insulated from the 
remaining layout (similar to the outdoor kitchen). This type of alterations responds to a common need 
in Bahraini families: married sons might choose to live with their parents while still desiring some level 
of privacy. The position of the bedrooms of H03 and H02, reflect this condition. 

Functional Adjustment also occurs in the occupation of internal spaces being the most relevant situation 
the one performed by bedroom 01. This space is labeled in the original layout as ‘multipurpose room’ 
and different families use it for various functions, but these rarely change in terms of functional sector: 
independently of the remaining spatial relationships, the hall and bedroom 01 are always considered a 
family or private area. In fact, most residents show confusion towards the space considered to not be 
suitable for a bedroom (no private toilet), nor for a social space (too enclosed and separated from the 
living room), but all agree it is private and not part of the social area, even if the functions associated to 
it are of a social nature (tv/computer room, children play area, office). Curiously, when in need of 
expansion of the living room, this is always performed by occupying the kitchen space and never the 
bedroom. We believe that the layout configuration is affecting the perception and behavior of residents: 
terminal ‘a’ type space, accessed through one transition ‘b’ type space from the living area, makes it 
highly insulated, in comparison to the remaining areas on the GF and therefore perceived as private. 

In some cases, where extra bedrooms are needed, a private toilet is built inside the bedroom to give the 
space the necessary functional independence from the more integrated space of the house – the living 
room. 

The integration of B1 varies amongst all house samples due to its flexible nature, being shallower in 
H05, H07, H09, H10 because of the higher integration value of the ‘anchor’ living room adjacent  (Alice 
Vialard 2009, pp. 130.8). 
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3.4. Increased Insulation between Inhabitant-Inhabitant 

Increased Tree-like Structure (fig.4) 

The alterations made to the houses take the form of additions (or attachment) of new spaces to the 
existing structure (‘a’ and ‘b’ space types) which, allied with the removal of existent rings, increases 
the level of insulation of the overall layout. All altered houses have a lower space-link ratio, meaning, 
an increased tree-like structure, with low degree of choice, framing occupant’s behavior in a very 
structured layout - in average, the altered houses are more non-distributed and asymmetrical than the 
original. 

The altered houses where new terminal spaces (a) are added and the interior ring (entrance hall, majlis, 
and living room) is removed are the more structured, less integrated, more asymmetric and non-
distributed (H01, H04, H06, H07, H09). The exceptions are those interventions who create more choice 
within the layout, by adding rings which are always exterior by adding entrance from the outside (H02, 
H05), or by including the new added spaces in a ring (H03, H08, H10). 
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Integration Core (anchor and hub) (Fig.5.1) 

Vialard and Bafna (2009, pp.130.7) defend that the location of the most integrated spaces of a spatial 
configuration indicates its degree of formality. Analysing the original house in comparison with the 
alterations performed by residents some characteristics surface: 

1. Added spaces are always segregated and deep. This is due to the fact that these are normally ‘a’ type 
spaces added to other deep spaces such as the setback areas, or extending existing spaces increasing 
its depth and segregation. This means that interventions are always adding insulation to the existing 
layout, giving little choice to inhabitants; 

2. All interventions aim at segregating the formal reception room from the rest of the layout and making 
it shallow from the entrance but deeper from the overall layout (H02, H03, H08). Except for H05, 
the only example where the original majlis space has the same integration value of the original house. 
In this case, a new majlis was built on the setback with a direct entrance from the outside (most 
segregated space of the layout) while the interior majlis is used as a family/female area. This reflects 
a strong need for framing social interaction and inhabitant-visitor relations especially male/female 
segregation; 

3. The integrated core (3 most integrated spaces) of the layout is, in all cases, composed by the living 
room, staircase and entrance hall, and this is also the shallowest of the overall layout. This means the 
integration core is both hub and anchor: the most centralized area of the house and the best understood 
cognitively. It also expresses the fact that interventions to the layout are always peripheral only 
adding depth to the overall configuration. 

Distribution of Functional Sectors (Fig.5.2) 

According to Al Tahab et al. (2014, pp.239) the Arab house reflects the fundamental aspects of the 
social interaction between genders within the family in daily social practices. The spatial representation 
of this interaction is, for example, the division of the dwelling in two separate and distinct zones: male 
and female revealing a clear hierarchy in the layout and configuration of spaces. But the house also 
accumulates most social and cultural aspects of daily life (events such as weddings and other festivities, 
receiving visitors, etc.), meaning that it aims at hosting, under one roof, all types of family reunions 
protected from the intervention of strangers (Hall, 1969, p.158). This demands a spatial configuration 
that is able to adapt: segregate in formal occasions but integrate in daily life and be flexible enough to 
be used by a high number of people in special occasions. This requires a flexible configuration that 
offers choice similar to the traditional house. 

The houses supplied by MOH, are highly structured, framing this social practices that are part of the 
Bahraini way of life and it is highly likely that its design is governed by a spatial hierarchy of grouping 
similar domestic activities (Amorim 1997). Identifying those sectors and analysing into what extent the 
alterations performed by residents follow the same grouping hierarchy might reveal how residents 
understand the hierarchy itself, and to better visualize fundamental relationships between main sectors. 

In the case of the Bahraini reality it is important to distinguish formal reception of visitors (mainly male 
gender) from the family/female visitors gathering areas, normally divided between informal family 
spaces and informal or formal female visitor spaces (the main reason behind the existence of 3 social 
spaces - majlis, living room and family room) as well as interior and exterior service spaces and 
mediator spaces (considering the relevance of exterior rings in the transformed layouts). 

The analysis of integration values of the interior spaces in all houses reveals some fundamental shifts 
in the original hierarchy. In the original layout activities are grouped almost in sequence of integration: 
visitors’ social spaces (red) are the most integrated and shallow, followed by interior service spaces 
(kitchen-yellow)), family spaces (green) and private spaces (blue). The exterior spaces (front, side and 
backyards) are not significant in the configuration.  

In the transformed houses, the hierarchy of visitor and family social areas reverse (family spaces are 
more integrated and shallower then visitor spaces) and the exterior spaces (orange) acquire a very 
defined centralized position in the overall configuration mediating the interface between family and 
visitors. 
The social visitor spaces are now divided into highly integrated, shallow spaces (entrance hall) and 
segregated, deep spaces (majlis, guest toilet, front-yard). 
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Fig.5.1_Syntactic Data_Integration Core - Anchor and Hub 
Fig, 5.2_Integration Sectors

Sector Anaysis_Integration

H00 H01 H02 H03 H04 H05 H06 H07 H08 H09 H10

LR LR M LR LR LR LR LR LR LR LR
S H1 S H1 H1 H1 H1 H1 H1 S H1

H1 S H1 S S S S S S H1 S

M DR K K K M K K K K K

K H2 H2 SY H2 K H2 H2 H2 H2 BY

H3 H3 H3 H2 H3 H2 H3 H3 FY H3 H2
H2 BY T4 FY FY H3 FY FY BY BY FY

FY FY BY H3 T1 SY T1 T1 H3 T1 H3

BY T1 FY G M FY M M SY M T1

T1 M T1 T1 G T1 OK BY T1 FY M

FR G M M BY G G G M FR SY

B2 SY FR SY SY FR B1 SY SY SY OK
G FR G B5 FR B1 FR B1 G B1 B1

B3 B1 B2 B1 B1 B2 B2 FR B1 B2 G

B1 B2 B1 BY B2 B3 BY B2 FR B3 FR

SY B3 B3 FR B3 SY B3 B3 B2 OK SY

B4 OK SY B2 B4 B4 SY B4 B3 G B2
T3 B4 OK B3 T3 T3 T4 T3 T4 B4 B3

T2 T3 B4 T4 T2 T2 B4 OK B4 T3 B4

T2 T3 B4 OM T3 T2 T3 T2 T3

T2 T3 T2 T2 T2

B4 T2

Sectors Analysis_Mean Depth

H00 H01 H02 H03 H04 H05 H06 H07 H08 H09 H10
S LR M LR LR LR LR LR LR LR LR

LR H1 H1 H1 H1 H1 H1 H1 S S H1
H1 S SY S S S S S H1 H1 S
M DR S K K M K K K K K

K H2 H2 SY H2 SY H2 H2 FY H2 BY

H3 H3 B1 H2 H3 H2 H3 H3 H2 H3 H2

H2 BY T4 FY T1 H3 T1 T1 BY BY H3

FY T1 H3 H3 M B1 M M H3 T1 FY

BY M T1 G FY FY FY FY SY M T1

T1 FY M T1 G T1 OK G T1 FY M

FR G G M SY G G BY M FR SY

B2 SY FR SY BY FR B1 SY SY SY OK

G FR B3 B5 FR K FR B1 G B1 B1

B3 B1 FY B1 B1 B2 B2 FR B1 B2 G

B1 B2 BY BY B2 B3 BY B2 FR B3 FR

SY B3 OK FR B3 SY B3 B3 B2 OK SY

B4 OK B2 B2 B4 B4 SY B4 B3 G B2

T3 B4 K B3 T3 T3 T4 T3 T4 B4 B3

T2 T3 B4 T4 T2 T2 B4 OK B4 T3 B4

T2 T3 B4 OM T3 T2 T3 T2 T3

T2 T3 T2 T2 T2

B4 T2

Integration Core Analysis_Integration

H00 H01 H02 H03 H04 H05 H06 H07 H08 H09 H10

LR LR M LR LR LR LR LR LR LR LR

S H1 S H1 H1 H1 H1 H1 H1 S H1

H1 S H1 S S S S S S H1 S
M DR K K K M K K K K K

K H2 H2 SY H2 K H2 H2 H2 H2 BY

H3 H3 H3 H2 H3 H2 H3 H3 FY H3 H2

H2 BY T4 FY FY H3 FY FY BY BY FY

FY FY BY H3 T1 SY T1 T1 H3 T1 H3

BY T1 FY G M FY M M SY M T1

T1 M T1 T1 G T1 OK BY T1 FY M

FR G M M BY G G G M FR SY

B2 SY FR SY SY FR B1 SY SY SY OK
G FR G B5 FR B1 FR B1 G B1 B1

B3 B1 B2 B1 B1 B2 B2 FR B1 B2 G

B1 B2 B1 BY B2 B3 BY B2 FR B3 FR

SY B3 B3 FR B3 SY B3 B3 B2 OK SY
B4 OK SY B2 B4 B4 SY B4 B3 G B2

T3 B4 OK B3 T3 T3 T4 T3 T4 B4 B3

T2 T3 B4 T4 T2 T2 B4 OK B4 T3 B4

T2 T3 B4 OM T3 T2 T3 T2 T3

T2 T3 T2 T2 T2

B4 T2

Integration Core Analysis _Mean Depth

H00 H01 H02 H03 H04 H05 H06 H07 H08 H09 H10

S LR LR LR LR LR LR LR LR LR LR
LR H1 H1 H1 H1 H1 H1 H1 S S H1
H1 S SY S S S S S H1 H1 S
M DR S K K M K K K K K
K H2 H2 SY H2 SY H2 H2 FY H2 BY
H3 H3 B1 H2 H3 H2 H3 H3 H2 H3 H2
H2 BY T4 FY T1 H3 T1 T1 BY BY H3
FY T1 H3 H3 M B1 M M H3 T1 FY
BY M T1 G FY FY FY FY SY M T1
T1 FY M T1 G T1 OK G T1 FY M

FR G G M SY G G BY M FR SY
B2 SY FR SY BY FR B1 SY SY SY OK
G FR B3 B5 FR K FR B1 G B1 B1
B3 B1 FY B1 B1 B2 B2 FR B1 B2 G
B1 B2 BY BY B2 B3 BY B2 FR B3 FR
SY B3 OK FR B3 SY B3 B3 B2 OK SY
B4 OK B2 B2 B4 B4 SY B4 B3 G B2
T3 B4 K B3 T3 T3 T4 T3 T4 B4 B3
T2 T3 B4 T4 T2 T2 B4 OK B4 T3 B4

T2 T3 B4 OM T3 T2 T3 T2 T3

T2 T3 T2 T2 T2

B4 T2
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Identification of Types (Fig.6) 
The hierarchization of spaces according to integration values and sectors allows for the identification 
of 5 different types of configuration. The difference between the various types is not high but point 
towards different attitudes and needs of residents: 

1. Type 01 (H05): represents the maximum level of segregation between visitors and inhabitants. The 
exterior majlis with direct access from the outside (secondary entrance) transforms the service side yard 
into an entrance hall leading to the majlis, completely separated from the main entrance/front yard and 
house/family space. It is a highly segregated space, completely separated from the remaining 
configuration. The overall configuration is less integrated than the original, more asymmetric but more 
distributed due to the creation of exterior circulation rings - the double entrances and 2 side yards 
(detached house), allow for choice in the inhabitant-inhabitant and inhabitant-visitor relations; 

2. Type 02 (H02) and Type 03 (H01, H04, H06, H07, H09) are very similar. This is the simplest 
intervention type: removal of interior ring and addition of exterior kitchen on the backyard. The exterior 
ring passing through the interior kitchen is kept. House 02 is more integrated and distributed due to a 
secondary entrance to the backyard and the built-up of side yard for extension of living room, which 
makes the exterior rings more significant in the overall layout and, therefore more integrated and 
distributed. On the other hand, due to the removal of the side yard space, the exterior spaces lose the 
connector characteristic typical of type 3; 

3. Type 04 (H03, H10) and 05 (H08): represent the alterations where the added spaces are always part 
of a ring (outdoor kitchen, bedroom). This solution increases the level of integration and distributedness 
of the overall layout - offers less restriction of movement and more choice, bringing all spaces closer 
together. The type 05, is more integrated and distributed, due to the fact that it’s a detached house, with 
more effective exterior rings in connecting different functions. In these types the family room, is more 
segregated and deep in the overall layout. 
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 Fig.6_Alterations organized by Integration Order of Spaces

Alterations Grouped by Integration Values

H00 H05 H02 H01 H04 H06 H07 H09 H03 H10 H08

LR 1.227 LR 1.1794 LR 1.2556 LR 1.2399 LR 1.2399 LR 1.2277 LR 1.2327 LR 1.2089 LR 1.2277 LR 1.2277 LR 1.2627

S 1.060 H1 1.0288 S 1.0570 H1 1.0288 H1 1.0288 H1 1.0424 H1 1.0151 S 1.0022 H1 1.0625 H1 1.0424 H1 1.1015

H1 0.970 S 0.9818 H1 1.0045 S 1.0235 S 1.0235 S 0.9841 S 1.0015 H1 0.9868 S 0.9841 S 0.9841 S 1.0214

M 0.869 M 0.8955 K 0.9526 DR 0.9124 K 0.9124 K 0.9057 K 0.9413 K 0.9124 K 0.9693 K 0.9693 K 0.9956

K 0.869 K 0.8792 H2 0.8500 H2 0.8337 H2 0.8337 H2 0.8633 H2 0.8350 H2 0.8196 SY 0.8633 BY 0.8371 H2 0.8487

H3 0.851 H2 0.8059 H3 0.8500 H3 0.8059 H3 0.8059 H3 0.7673 H3 0.7844 H3 0.7927 H2 0.8371 H2 0.8371 FY 0.8068

H2 0.818 H3 0.7799 T4 0.8246 BY 0.7555 FY 0.7229 FY 0.7389 FY 0.7257 BY 0.7326 FY 0.8051 FY 0.7817 BY 0.7965

FY 0.758 SY 0.7555 BY 0.8007 FY 0.7229 T1 0.7111 T1 0.7269 T1 0.7092 T1 0.6908 H3 0.7673 H3 0.7673 H3 0.7965

BY 0.695 FY 0.7457 FY 0.7289 T1 0.7111 M 0.7111 M 0.7269 M 0.7092 M 0.6908 G 0.7568 T1 0.7269 SY 0.7844

T1 0.673 T1 0.7111 T1 0.7083 M 0.7111 G 0.6811 OK 0.7175 BY 0.7028 FY 0.6812 T1 0.7366 M 0.7269 T1 0.7503

FR 0.652 G 0.6908 M 0.7083 G 0.6811 BY 0.6622 G 0.6906 G 0.6996 FR 0.6199 M 0.7366 SY 0.7175 M 0.7503

B2 0.632 FR 0.6121 FR 0.6738 SY 0.6534 SY 0.6534 B1 0.6500 SY 0.6812 SY 0.6121 SY 0.7269 OK 0.6993 SY 0.7292

G 0.613 B1 0.5970 G 0.6577 FR 0.6280 FR 0.6280 FR 0.6071 B1 0.6163 B1 0.6044 B5 0.6821 B1 0.6208 G 0.7190

B3 0.613 B2 0.5970 B2 0.6424 B1 0.6121 B1 0.6121 B2 0.5941 FR 0.6163 B2 0.6044 B1 0.6208 G 0.6071 B1 0.6238

B1 0.596 B3 0.5826 B1 0.6278 B2 0.6121 B2 0.6121 BY 0.5832 B2 0.6020 B3 0.5897 BY 0.6071 FR 0.6071 FR 0.6238

SY 0.587 SY 0.5433 B3 0.6278 B3 0.5970 B3 0.5970 B3 0.5816 B3 0.5883 OK 0.5558 FR 0.6071 SY 0.6067 B2 0.6091

B4 0.503 B4 0.4835 SY 0.6005 OK 0.5689 B4 0.4934 SY 0.5755 B4 0.4884 G 0.5495 B2 0.5941 B2 0.5941 B3 0.5951

T3 0.503 T3 0.4835 OK 0.6005 B4 0.4934 T3 0.4934 T4 0.5116 T3 0.4884 B4 0.4884 B3 0.5816 B3 0.5816 T4 0.5567

T2 0.491 T2 0.4741 B4 0.5364 T3 0.4934 T2 0.4835 B4 0.4846 OK 0.4838 T3 0.4884 T4 0.5312 B4 0.4846 B4 0.4931

OM 0.4396 T3 0.5262 T2 0.4835 0.4835 T3 0.4846 T2 0.4794 T2 0.4788 B4 0.4846 T3 0.4846 T3 0.4931

T2 0.5069 T2 0.4763 T3 0.4846 T2 0.4763 T2 0.4838

B4 0.438 T2 0.4763

050402 0301

050402 0301

01 _ H05 _                                 LR > H1 > S > M > K > H2 > H3 > E > T1 > G > FR > B1 > B2 > B3 > E > B4 > T3 > T2 > OM 
02 _ H02 _                                 LR > S > H1 > K > H2 > H3 > T > E > M > FR > E/G > B1> B2 > B3 > OK > B4 > T3 >T2 
03 _ H01 H04 H06 H07 H09 _   LR > H1 > S > K/DR > H2 > H3 > EM > T1 > M > E/G > FR/B1 > B2 > B3 > T4 > B4 > T3/T2 
04 _ H03 H10 _                         LR > H1 > S > K > E > H2 > H3 > T1 > M > E > OK/B5 > B1 > FR > B2 > B3 > T4 > B4 > T3 > T2 
05 _ H08 _                                 LR > H1 > S > K > H2 > E > H3 > E > T1 > M > E > B1 > FR > B2 > B3 > T4 > B4 > T3 > T2
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4. DISUCSSION  
The observation of residents’ attitude towards the house in the MOH subsidized housing project of 
Samaheej, reveals different sets of motivations and needs. These must be divided between two main 
parameters: the house as a projection of the self and the house as a container of life - a home. 

Regarding the first parameter, it is impressive the percentage of residents that decide to alter the 
appearance of their houses (90% of surveyed sample and 80% of total). This attitude seems to be related 
to Bourdieu’s concept of ‘distinction’ (2007, pp.241-296). Lugassy refers to it as the way individuals 
jiggle social norms and emotions in the built environment are changing as we move from an economy 
of survival towards an economy of desire, permitted by better living and economic conditions and 
leading to an overall unrealistic desire of consumption and social promotion (Claude Lévy-Leboyer 
1993). 

In this case, and considering the lack of variation in the architecture of the governmental subsidized 
house and endless multiplication of the same housing types in numerous housing projects, it is likely 
that this uniform landscape, becomes associated with the ‘Bahraini way of living’ but also with the 
‘affordable way of living’ that residents try, in the most simple of ways, to detached themselves from, 
through the alteration and embellishment of the exterior. 

Curiously, this process doesn’t stop in the walls of facades and plots but extends to the public domain. 
The most typical intervention in Samaheej, is the partial occupation of sidewalks with luxurious strips 
of gardens attached to the plot wall and shedding of entrance and garage. Interviewed inhabitants 
normally justify the creation of exterior gardens as a wish for embellishment of the exterior. 

Considering the findings in the spatial configuration of the houses mainly, the externalization of the 
circulation space, this appropriation of the public domain adjacent to the house seems like an attempt 
to create an external mediator, between the outside and inside domain of the house as in the traditional 
house, where access was made directly from the public domain to the private domain  with no external 
intermediary in between (the function now performed by the front yard).. 

The house itself, seems to be governed not so much by the need of distinction but rather the need to fit 
the conditions of the habitus, defined by Bourdieu as a situation of total correspondence, between the 
social and cultural norms and the daily life of the citizens that belong to that society: “…a being, 
influenced by the history of society and connected to others through an implicit connivance , supported 
by shared categories of perception and appreciation" (Bourdieu 2007, pp.163). 

The rapid changes occurred in the Gulf region since the discovery of oil, led to numerous changes in 
the existing social organization leading to a rupture and social disconnection between the social 
structure and the way it is reproduced in the daily life of inhabitants including the built structures. 
According to Bourdieu (Bourdieu 2005) this is due to the fact that social structures have incorporated 
inertia and therefore, resist to drastic changes in society originating the rupture in the existing habitus. 

In this case, Bahraini inhabitants seem to be stuck between the social norms and conventions of the past 
culture and the current life that economic prosperity and technological development allows creating a 
discrepancy between the way one understands life and social relationships and the way space is 
configured to promote life and social interaction.  

Most alterations seem to obey a need to fit this notion of habitus, then to a functional or physical need 
of some sort. In reality, a simple sliding door, located between the majlis and living room could create 
the necessary separation and privacy between inhabitants and visitors. The need to completely segregate 
thee two spaces, is more than a simple functional requirement, but the reflection of the individual 
understanding of home, family life and the inhabitant-visitor interface. The majlis is not seen as part of 
the daily routine of the family, it is a representation space, where the owner of the house can express 
itself and its hospitality to visitors and therefore must be well kept and pristine. A connection between 
living room and majlis is therefore unnecessary since these are also connected by the entrance hall. This 
understanding of the majlis as a separate space is made clear in cases where an alternative access is 
created from the outside (house 05). 

The same occurs with the duplication of living spaces (living room and family room): gender 
segregation might require two visitor reception areas, which implies that the living space, even if 
separated from the formal reception room, has to maintain a certain level of formality for the eventuality 
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of visitors, leading to the creation of the family room - a segregated, informal space, where one is 
relieved from all social conventions. However, if we consider that most families have to have big events 
and festivities in their houses, it would be expected that these social spaces could be configured in closer 
relationship to each other, with the possibility of separation, to serve those occasions, but the opposite 
happens in the altered houses. 

The outdoor kitchen is a reflection of both functional and social need. In the original houses, the kitchens 
have direct connection to the outside area with good natural ventilation, therefore, if a resident is 
concerned with unwanted smells leaking into the other spaces of the house, simple non-structural 
measures could be added without the need to build an independent space in the courtyard. In reality 
some of the altered houses have opted for such solutions: divide the kitchen into two areas (clean and 
dirty) (H06), increasing the size and cross ventilation (H08, H10). Traditionally, heavy cooking in 
traditional Bahraini houses would normally take place in servant’s or central courtyard (depending on 
family wealth), while small activities such as making tea or coffee could happen in coffee burning 
corners common in most rooms (beyt). This might be influencing users understanding of cooking space 
and ‘light’ and ‘heavy’ or ‘clean’ and ‘dirty’ 

5. CONCLUSIONS  
The development of humanity is linked to its understanding of privacy in the sense of individual or 
family privacy, or what we prefer to call private life. Ramos (Ramos 2010, pp.81) defines home as the 
privileged space where private life takes place, the synthesis of the relation between space and 
individual where we can read, on the configuration changes, the signs of its transformation. This is 
determined by daily ordinary needs of human activity and the way one understands daily life. 

The resident’s alterations to the spatial configuration of the domestic space in the Samaheej housing 
project, are not changing the fundamental configurational values of the existing house however, they 
point towards tendencies that should be taken into consideration in the design stage. More relevant are 
the alterations in structure revealed by the justified access graphs, which reveal strong interrelationship 
with pre-existing social and cultural norms. 

The interventions accentuate the tree-like structure of the layout, consisting mainly in the addition of 
terminal space types ‘a’, or extensions, of existing spaces simply increasing depth. The alterations are, 
therefore, creating a more insulated, non-distributed and asymmetrical layout which frames activity and 
the inhabitants-inhabitant and inhabitants-visitor relation. 

This interior lack of choice is compensated, somehow, with the creation of exterior rings, using the 
setbacks as connectors to the spaces added and creation of alternative entrances when possible. The 
apparent useless setbacks have been integrated in the overall layout of the house and are fundamental 
for the understanding of the altered houses, in such extent that, removing the exterior in some cases it’s 
not possible since it connects fundamental functional areas (H01, H03, H05). The setbacks of the houses 
(a foreign concept in the traditional Arab house and city) have been appropriated as main connector 
spaces where all rings lie, in such extent that in some case, it’s impossible to analyze the layout without 
considering the exterior. 

It seems that the living room is performing a similar function of the courtyard in the traditional house, 
however, with much lower integration level. The majlis, on the other hand, is altered to a more 
segregated position, mediated by the exterior spaces, revealing a desire to create and effective physical 
separation between visitors and inhabitants. 
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