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Abstract: The Sultanate of Oman has been undergoing massive changes in the last 50 years. The
Gulf State transformed from a very traditional and isolated country into a wealthy and modern
state. After Sultan Said was enthroned in 1970, the young Sultan Qaboos, who passed away in 2020,
began to modernise Oman’s economy and society. Today, widespread, single-family houses are
the prevailing residential building type, with an urban sprawl characterised by mono-functional
zoning and a dependency on motorized individual transport with long commuting distances. All
these conditions have been strongly supported by governmental planning policies. Since this urban
sprawl causes unsustainable land consumption, this study addresses options for urban development
and housing typologies aiming at a compact city with a higher density. However, the term density
has to reflect local cultural and climatic conditions and, in time of the pandemic as special focus
of this issue, has to be critically discussed and reviewed. Thus, this study identifies, as a base line
study in Muscat Capital Area, Omani residents’ housing needs by an online questionnaire survey
focusing on housing layouts, features and locational preferences, exploring alternatives to the current
situation. Findings are that housing needs do not necessarily demand a single-family building but
can be achieved better by different housing layouts, at the same time supporting social distances
measures via outdoor options during the pandemic.
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1. Introduction
The Sultanate of Oman has been undergoing massive changes in the last 50 years. The
Gulf State transformed from a very traditional and isolated country into a wealthy, open
and modern state. After Sultan Said was enthroned in 1970, the young Sultan Qaboos, who
passed away in 2020, began to modernise Oman’s economy and society. He started an
educational and cultural renaissance, which continues to this day. The wealth that came
with the oil industry was followed by huge demographic changes and the challenges of an
increasing population, both by internal and external migration (see [1,2]). Especially, the
Muscat Capital Area (MCA), located in the Al Batinah coastal plain, faced massive changes.
“Oman has experienced an era of intensive and rapid modernisation and the Capital Area
of Muscat is undergoing an almost unprecedented process of urbanisation” [3] (p. 9).
In recent decades, the population of Oman has tripled from 1,557,000 inhabitants in
1986 to 4,471,148 in 2020 including 38.9% non-nationals. In the MCA, the increase was from
350,000 to 1.3 million by 2020 [4]. The capital functions of MCA have created a growing
pressure on the city and its region, where 29.1% of the total population of Oman live in
5.3% of the total area of the country [5] (p. 147).
MCA stretches over a length of approximately 80 km from the traditional twin harbour
towns of historic Muscat and Muttrah in the east to the former fishing village As Seeb in the
west and beyond (see Figure 1). The total city area covers today approximately 3500 km2 .
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Seeb in the west and beyond (see Figure 1). The total city area covers today approximately
3500 km2.

Figure 1.
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The majority of debates in urban studies have shown that a rise in density, mixed use
liveable and more sustainable urban patterns. These principles are summarised under
development and viable public transport systems are important features to achieve liveathe paradigm of a compact city. [7], (p. 49), [9]. Obviously, a compact city does not
automatically meet all aspects of sustainable urban development, since it does not target
directly, e.g., climate change mitigation and adaptation, governance, and eco-friendly
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building materials. However, a compact city is an efficient approach to combat the urban
sprawl and its negative impacts which we experience in MCA (see Section 2). Several
authors discuss the idea of the compact city to limit spatial urban growth (expansion [9])
and attain sustainability [10–13]. Blewitt agues “Many see the high-density compact city as
a solution to many environmental problems, combating suburban sprawl by building at
higher densities, encouraging walking, cycling and social interaction, and discouraging car
use, aided by congestion charging, fewer parking facilities and the provision of reliable
public transport systems” [13] (p. 164).
Jenks and Burgess [11] (p. 65) conclude that “higher densities would mean less space
is consumed per capita, and more land is saved for agriculture and for open space. Bus
and rail better serve denser settlements, and there could be less reliance on the automobile.
Higher densities reduce society’s environmental footprint and slow the consumption of
non-renewable resources”.
The aim of this study is, therefore, to contribute to the compact city and thus support a
more sustainable urban development of MCA and to provide local decisions-makers with a
sound data base for reviewing the building codes and the design of future neighbourhoods,
as well as to provide options to densify existing neighbourhoods in order to avoid long
commuting distances with their negative environmental impact, reduce infrastructure
investments and make use of building land efficiently.
Density in this study mainly concerns building and population density in terms of plot
coverage, floor space ratio and residents per sq km. These are the technical indicators, the
local building code deals with [7]. These indicators are in line with the current discussion
of a compact city aiming at a higher population density, mixed land use and shorter
distances to reach services to avoid negative consequences on the environment related
to land consumption, commuting distances, and infrastructure costs [9–13]. The current
density of MCA is extremely low with only 343 person/sqm (see also Table 1) and the
prevailing building type of a single-family villa for new residential areas will reduces
further the average building and population density. The new residential areas in the West
of MCA (see also Section 2 and Figures 1 and 2) are causing more urban sprawl leading
to non-economical land consumption including space for the road network, higher costs
for infrastructure networks, longer commuting distances, difficulties in using a bike or
walking due to larger distances, and creating an urban fabric which hinders the use of
public transport due to low costumer density. To summarise, this urban development trend
in MCA is against the idea of a compact city and sustainable urban development [7–10].
The current building codes and land management system support urban sprawl and
contradict the idea of a compact city [9–13] as outlined in Section 2. Through the system of
the land lottery with free plots given for single-family villas only, the government interferes
in the land market, which-according to the classical model leads in theory to a balanced
distribution of densities, land uses and residential location, supporting urban sprawl at the
periphery [9] in the West while lowering the pressure for densification of already built-up
areas (see details in Section 2).
The starting point of this study is that, in order to achieve a more compact urban
development and efficient use of building land, there is the need for a higher building and
population density in MCA, especially in the newly developed areas in the West. This study
addresses options for a different urban development in MCA, aiming at a higher building
and population density by exploring options for housing typologies and neighbourhood
designs which are in line with the expectations of the residents.
This household survey is part of the research project “Culture sensitive and demandoriented development of housing typologies for sustainable growth in Muscat”, peerreviewed and funded by the Omani Research Council (see acknowledgements). The survey
and its analysis serve as the working package (WP) 2 “Survey on Housing Preferences
and Demands”. Further working packages of this research project are “WP 1-Inventory of
prevailing housing typologies in 5 neighbourhoods in Muscat” and “WP 3-Prototypical
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development of Culture-Sensitive and Demand-Oriented Housing Typologies based on
findings of WP 1 and WP 2.
Based on this analysis (details see Section 2), the research questions of this study are:

•

What are the housing preferences of Omani residents in MCA related to features
buildings and facilities available in the surrounding neighbourhood?

This question will, based on the analysis of the urban area of MCA which is characterised by a low population density and low building density (see Table 1 and Figure 1),
explore options for a more compact city considering the housing preferences of the residents and identify features and facilities the residents prefer to have in their neighbourhood.
The aim is to identify entry points in order to achieve an urban area with shorter distances
and a walkable neighbourhood. These goals are in in line with the concept of a compact
city and contribute to a more sustainable urban development.
Question 2 is based on the findings of question 1 and considers the building regulations
and plot dimensions in place:

•

Which housing typologies can achieve a higher population and building density in
the newly developed neighborhoods?

The second question explores options to achieve a more compact city by implementing
planning regulations aimed at a higher building and population density based on the
Sustainability 2021, 13, x FOR PEER REVIEW
4 of 28
housing preferences of the residents and the building regulations and land management
rules in place.

Figure 2. Urban expansion pattern of the MCA, 1984–2014. Source: [8].
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Based on this analysis (details see section 2), the research questions of this study are:
•

What are the housing preferences of Omani residents in MCA related to features

Sustainability 2021, 13, 12751

5 of 27

future urban design concepts and local decision makers to rethink planning standards and
the land lottery (see Section 2).
The findings of this study can be transferred to other cities in the Gulf Region which
share a similar rapid urban growth model of urban expansion with single-family villa
buildings and apply a similar land lottery system.
Findings of this study are that housing needs do not necessarily demand a singlefamily free-standing building but can be achieved better by different housing layouts and
neighbourhood design, at the same time supporting social distances measures during the
pandemic, with more outdoor facilities for the residents and their visitors.
The analysis and the research design have been supported by the lengthy research
and teaching career of the author in Muscat since 2012.
2. Analysis of the MCA and Problem Statement
This section explores the current urbanisation trends in MCA related to the prevailing
building type of single-family villas, the underlying building codes, and the land lottery
system. Problems deriving from this will be discussed.
Tendencies and characteristics of the urbanisation processes in Oman have been the
focus of recent research. The recent book from 2016 ‘Urban Oman—Trends and perspectives
of urbanisation in Muscat Capital Area’ by Nebel and von Richthofen [14] gives insights
into the current developments of the area and discusses the problems of the currently
unsustainable urban development. Furthermore, the book ‘Regionalizing Oman: Political,
Economic and Social Dynamics’ by Wippel [15] in 2013 provides a deeper understanding
of the ongoing processes in Oman. In addition to these books, a number of research papers
with different focuses have been published. The dissertation of Al Gharibi in 2014 [7] at
the Technische Universität Berlin and the dissertation by Al Shueili in 2015 [16] at the
Glasgow School of Art both provide a critical analysis of the current urbanisation trends
in the MCA and elaborate pathways towards a more sustainable urban development.
The recent works and articles by von Richthofen [17] and [18], Bhatta [19], Remali [20],
Heim et al. [21], von Richthofen, A. and Langner, S. [8] and Kader [22] contribute to the
analysis of the ongoing urban transformation processes in MCA and discuss aspects of its
sustainability. All these contributions provided a sound foundation for this research and
helped to develop the survey.
2.1. Problems Related to Building Codes
Today, the MCA is characterised by a functional segmentation of the city with industrial areas and extensive residential areas that have filled up the space between the
traditional port towns and oasis settlements. The new residential areas, mainly in the eastern part, consist of free-standing villas on plots that are usually surrounded by a high-rise
wall. The plots are generous at 600 m2 and wide-spread, and single-family houses in a
villa style are the prevailing residential type following the building regulations in place
(see also [7] and Figure 3). In 2009, about 92% of the building permits in Oman [7] (p. 115),
were issued for single-family villas.
In detail, the building code asks for the house to be at a central position on its plot,
with a 5-m set-back at the front and 3 m to the other sides, a maximum of two floors, a
building height of maximum 8 m, and a limited built-up area for each plot of 40% [7]
(p. 104).
These standards were set up by the planning authorities in order to attain maximum
privacy between housing units. Planning standards thus use privacy as a design priority
but disregard other influential factors which do not meet the optimal and sustainable built
form. For instance, the setbacks which are 3–5 m consume the majority of the plot area and
restrict denser solutions such as semi-detached buildings, and the limitation in number of
floors does not allow three story buildings (see also [7]).
Von Richthofen [17] (pp. 137–138) concluded that the space required for set-backs
“amounts to 50% of the plot area for a standard 600 m2 plot. Each plot is thus not used effi-
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Al Gharibi concluded [7] (p. 115) that “Environmentally, these detached free standing
built structures will fail to withstand the harsh environmental conditions such as hot wind,
dust, high temperature, moving sands” and von Richthofen highlights the problem of
cooling since “the self-standing buildings are thus exposed to solar radiation from all
sides” [17] (p. 137).
Besides the aspects of unsustainable land consumption, the single-family villa typus also revealed other problems in energy consumption and inappropriacy to local
climatic conditions.
However, “the arrangement of interior spaces preserved the traditional spatial organisation to some extent. The majlis rooms were still located in close proximity to entrance
spaces in order to enable a separation between private family life and visitors” [20] (p. 10),
which is an important factor in housing design in Oman. This separated room allows
visitors to enter the building and meet household members without compromising the
privacy of the internal house. However, since the current villa does not provide usable
outdoor spaces, all gatherings have to take place indoors which is not in line with safety
measures during the pandemic.
2.3. Problems Related to Land Management and the Land Lottery
This development mentioned above is rooted in the so-called land lottery which is
the main factor shaping the current urban development. In Oman, all the land belongs
to the Sultan and the Ministry of Housing is in charge of the land distribution of plots to
individuals and commercial actors. Through the policy of land lottery, the government
assigns every Omani citizen above 23 years a plot to build a home. The land lottery system
allocates a property randomly, independent of current residential or job location. Since
2008 also every female Omani aged 23 or older, disregarding marital status, is also entitled
to land ownership. The land lottery leads to several problems today. At first, applicants
can only choose the region, e.g., MCA, of their future plot, not the specific location. This
random system prevents citizens from being able to plan their own home where they want
to. This means that a plot can be distributed far away from the location of their job or their
family, which may result in long commuting distances. Secondly, not all distributed plots
will be developed by the plot owner due to many reasons. For example, a married couple
only needs one plot to build a house for their family but one or even both partners might
have a plot already. The time of receiving the granted plot due to the long waiting list and
associated uncertainty may not be in line with personal plans, needs or financial capacities.
Some plots are kept free from development due to speculation as the plot owner wants to
sell it later on the land market at a higher price. Today, undeveloped plots are the main
problem of the land distribution system (see also [21]).
Therefore, the population density of Muscat decreased rapidly in recent decades
although the urban growth rates remain at a high level (see also [22,23]). Between 1990
and 2010, all land that was made newly accessible for building in Muscat could have
accommodated a total of 800,000 people while only 300,000 residents were living there [23]
(p. 16–20).
These numbers display the large consumption of land caused by the land lottery system
and [7] (p. 203) stated “The planning policy has largely contributed the emergence of single
land use and villa housing type as a common built-up structure for residential purposes”.
Figure 3 shows a typical situation of a new neighbourhood development in the Western
parts of the city. Few finished constructions are surrounded by already allocated but not
yet developed plots leading to a very low population density (average 343 persons/sqm)
and lack of infrastructure, services, and facilities.
To summarize, large areas of Muscat’s suburban neighbourhoods currently contain
a multitude of deficits. They are not sustainable in terms of land consumption and commuting distances, energy efficiency, or appropriate to their populations’ needs. [7] (p. 140)
stated: “the existing building regulations, the planning standards and the method of dis-
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tributing lands are the major aspects that have largely contributed to emerging low-density
urban patterns which are seen today in most urban and suburban areas in Oman”.
The newly developed areas frequently feature the following characteristics: low density of buildings and inhabitants in relation to building land, mono-functionality, car
dependency, lack of climate adaptation, and lack of major social functions (see also [1]).
Thus, there is a need to review the urban development model of MCA, the land consumption fuelled by the land lottery system, and to question the prevailing housing typology
and building codes.
Benkari [5] (p. 152) states that “this frenetic urbanization and avid consumption of
natural resources make this model of urbanization an unsustainable option for the future
of humanity”.
As mentioned before, the current pandemic situation requires rethinking of densification processes in urban areas, housing layouts and neighbourhood facilities. The increase
of density by the usual approach, e.g., multi-storey buildings or apartment blocks has to
be carefully discussed in times of the pandemic. Here, the single-family villa seems to
have advantages. However, aspects of housing layout also have to be considered. Today,
without any comfortable outdoor meeting space, the exposure of residents and visitors
to aerosols indoors, e.g., in majlis, accelerated by the use of air conditioning, is very high.
These aspects and ideas for solutions will be discussed in Section 5.
3. Methodology and Data Base
The survey aimed to identify residents’ housing needs by an online questionnaire to
quantify their preferences regarding housing layouts, housing features, locational preferences, neighbourhood features and mobility patterns.
The questionnaire has been developed based on official governmental housing surveys
from the UK, US, and Canada but especially on Omani surveys, e.g., by al Shueili [16].
The questionnaire consisted of 20 questions related to general aspects, current housing
conditions, future housing conditions, the neighbourhood and mobility. The questions
were clearly formulated as “what or which” questions with predefined answer options
which were identified and revised during the pre-test.
Most of the questions have also been tested earlier in a seminar on research methods
with Omani students conducting a household survey among 100 participants in 2019. Due
to the pandemic situation, for this study only an online survey was feasible. The questionnaire has been translated into Arabic by native speakers and tested again for clarification.
The survey took place in January and February 2021 using the online application
SurveyMonkey. Each of the following questions appeared on the screen separately and
answers were given by ticking of bottoms or typing additional answers. A test run with
50 participants was conducted and evaluated in November and December 2020. The
aim was to identify and revise unclear questions and to identify a list of answer options
regarding type of occupation, level of education, housing needs and lists of facilities and
services in the neighbourhood. In all cases where pre-defined answer options were used
which are based on the pre-test, the respondent was able to add a new item.
Questions about financial situation have been deleted following advice from Omani
colleagues. The main reasons are cultural aspects and problems related to online surveys
where cross-checking with the real situation, undertaken by the interviewer, is not possible.
In a first set of eight questions, the focus was on general aspects, which will help to develop
cross tabulations, with information on gender, age groups, ethnicity, type of occupation,
number of children, household size, owner or tenant of the current house, and district in
MCA of current residency (see also Table 1).
The second set of three questions was related to the current building where the
respondent lives with pre-defined categories of the housing typology based on the pre-test:
current building type, why this building type has been chosen, and important features of
this type, with the option of multiple answers. The next three questions were related to
future housing conditions: where (district of MCA) do you prefer to live in case of moving
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out and in which housing type do you prefer to live (based on the same housing typology
as above) and what are the most important feature of a new home that you are missing
today? Here, pre-defined categories based on the pre-test were also given and multiple
answers were allowed.
Table 1. General data on the districts of MCA. Own construct and own description of districts. Source of data: [24].

District

Masqat
[Muscat]:

Matrah
[Muttrah]:

Bowshar:

Number of
Inhabitants
(2020) Census

31,317

230,881

382,184

Size

273.9

km2

90.34 km2

340.1 km2

Population
Density (2020)
Census

114.3/km2

2556/km2

1124/km2

Annual
Population
Growth
(2010 to 2020)

1.4%

4.4%

7.1%

Expat
Population
in %

Key Features of the District, See also
Figure 1 as Aerial Photograph

38%

Comprises historical Muscat, the seat
of the Government and several fishing
villages in the south
under urbanisation.

83%

Comprises the historical harbour city
of Muttrah, the new CBD of Ruwi
established from the 1970s onwards,
some less affluent quarters and the
low-density peninsula of Qurm with
wealthier residents.

77%

Covers the main area of the city with
fully developed neighbourhoods such
as Madinat As Sultan Qaboos and Al
Khuweir with apartment blocks, the
embassy area and neighbourhoods
developed in the 1980s and 1990s, and
Azaiba, which are almost
fully developed.

As-Sib
[Seeb]:

478,517

488.9 km2

978.9 /km2

4.7%

46%

Comprises the areas west of the
airport with newly developed
neighbourhoods from 2000 onwards.
Large areas are still under
development and sparsely populated.
The main building type are single
family villas while the plots are
distributed via the land lottery system.

Al-’Amrat
(Amarat)

121,103

1068 km2

113.4 /km2

7.6%

26%

Comprises the newly developed areas
close to Muttrah and Bowshar on an
elevated plateau which has been
developed only in the last 15 years.

Total MCA

1,302,440

3797 km2

343.0 /km2

5.3%

58%

The third set of questions was related to the neighbourhood, again with pre-defined
answers and multiple reply options based on the lists of options from the pre-test: important
facilities in your area, services needed nearby and, finally, currently missing services within
a short distance.
The last set focused on mobility aspects: means of transportation for commuting and
commuting time as well as circumstances regarding moving closer to the workplace.
As a target 1000 household questionnaires were to be analysed in SPSS. Results of
a similar study conducted by al Shueili [16] with 226 Omani and 34 expatriates respondents will be presented as comparison were applicable. A total number of 1054 Omani
respondents has been achieved in this online survey.
The survey targeted an Omani population only due to the requirements of the funding
organisation (see acknowledgements); however, it has to be noted that 58% of the inhabitants in the Muscat Governorate are expatriates and thus the demand for housing and
building types for this group is not covered [25]. However, since expatriates are excluded
from the land lottery system which favours the single-family villa, they rarely occupy
this typus.
The approach to identifying the housing preferences is a quantitative study following
a descriptive research design with some elements of correlational research, e.g., for age,
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Figure 4. Age group distribution of respondents. n = 1054.

This unbalanced figure has been considered in the following detailed analysis. In a
similar survey by Al Shueili [16] (p. 191), the younger population also dominated with 111
out of 243 below 30 years (45%).
The civil status of the 1054 respondents was equally single and married with 97.4%
in total. The high percentage of single persons also reflects younger respondents below
30 years. This has an impact on the current housing conditions since many of them still live
with their families. However, this group has already a clear idea of housing preferences for
future family as revealed in their following responses.
Most of the respondents have a university degree. This figure of 70% is higher than the
official UNESCO figures for Oman of 40.4% tertiary education in 2019 [26]. However, this
number also reflects also the relatively higher number of respondents below 30 years of age.
Due to the opening of new universities in the last decade and expansion of governmental
scholarship schemes, more Omanis are able to go to university. In the above mentioned
above similar survey by Al Shueili [16] (p. 191), respondents with a university degree also
dominated (58%).
There were only few job seeking respondents (11.2%), and most were employed
(38.8%) (see Figure 5). Only a few were self-employed persons (4.7%). Thus, 43.5% of all
respondents work, either employed or self-employed. This can be interpreted as having
sufficient income and thus options for decision-making in housing. There is a relatively
high number of retired persons reflecting the early retirement age of 60 years (7.6%).
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students are usually below 30 years, the high percentage of students can also be explained
by the set-up of the survey, applying an online tool which favours students who are used
to this, especially during the pandemic with only online courses at universities. The high
share of students has an impact on their answers, e.g., the current housing condition. Concerning future housing preferences, however, they have already a clear idea of their future
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home. Obviously, the lack of experience of other housing options might have limited their
choices.

Figure
Figure5.5.Occupation
Occupationstatus
statusofofrespondents.
respondents.nn==1054.
1054.

The unbalanced number of younger respondents, 54.4% below 30 years of age, is also
reflected in the high number of students (30.7% of all respondents). Besides the fact that
students are usually below 30 years, the high percentage of students can also be explained
by the set-up of the survey, applying an online tool which favours students who are used
to this, especially during the pandemic with only online courses at universities. The high
share of students has an impact on their answers, e.g., the current housing condition.
Concerning future housing preferences, however, they have already a clear idea of their
future home. Obviously, the lack of experience of other housing options might have limited
their choices.
When looking at children, also here the 54% of respondents below 30 years leaves its
footprint. 51% of the respondents currently have no children. However, here also replies
about housing preferences include a future family. For the age groups between 30 and
65+ years, the majority have children and thus their housing needs consider children, either
today or in the past.
The household size of the respondents (Figure 6) displays that almost one third (29.1%)
live in households with 5–6 persons and another third (33.9%) with 7–9 household members.
The relatively large household size has an impact on the housing preference, e.g., in terms
of number of sleeping rooms. The household size is similar among all age groups, and for
younger persons also a large household of 7–9 is common since they might still stay with
their parents. However, for young families (30–39 years), the main household size is only
5–6. The household sizes among the respondents are equally distributed between males
and females. In all districts, except Muscat with a dominance of 5–6 persons, the majority
of households have 7–9 persons. This number also includes, besides own children, close
relatives living in the same household.
Almost 80% of the respondents are owners of current house. This applies to all age
groups and there is no difference among males and females. The highest share of tenants
can be found in Al Amerat, the lowest in Muttrah. Ownership includes ownership by the
family the respondent belongs to.

groups, and for younger persons also a large household of 7–9 is common since they might
still stay with their parents. However, for young families (30–39 years), the main household size is only 5–6. The household sizes among the respondents are equally distributed
between males and females. In all districts, except Muscat with a dominance of 5–6 persons, the majority of households have 7–9 persons. This number also includes, 12besides
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on the age structure. Married and single respondents are equally distributed in Bowshar,
Seeb and Muscat. In Muttrah there are far more singles, whereas in Al Amerat we find
more married respondents.

•

•

Where do you prefer to live?

This question relates to the preferred district in case of moving to another place inside
MCA. Their aim is to identify locational preferences based on districts. Since each district
has its own specifics in terms of centrality, density, housing typology and facilities (see
Table 1 and Figure 1), the idea is to find the most appreciated (Figure 8). The intention
was not to predict or model real movements inside MCA but rather to identify the most
preferred district. In case of moving to another district inside the Muscat Governate, the
preferred location is clearly Bowshar at 43%, followed by Seeb at 35%.
When comparing Figures 7 and 8, interestingly currently 62% of respondents are
living in Seeb while only 26% live in Bowshar. Therefore, the more developed, more
densely populated and more centrally located district of Bowshar is attractive when seen
from outside and many of the current Seeb residents seems to prefer to want to live in
Bowshar district. Muscat district is also attractive (currently 4.0%, desired by 12.3%) as is
Muttrah (currently 2.1%, desired by 4.7%). This can be interpreted at the district level as
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Based on the household survey, the details of current house as well as future housing
preferences will be displayed.
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When looking at the distribution of housing typologies among the districts, singlefamily villas dominate in Seeb and Muscat (with its newly developed areas in the south of
the district), while twin villas are more common in Bowshar and apartments in Muttrah
(mainly in the densely built-up Ruwi) and Al Amerat, where a higher number of less
privileged families live. The traditional Arab house plays a role only in the district of
Muttrah with its older building stock (22%).
Therefore, most respondents currently share the housing experience of living in
a single-family villa. This experience can have an impact on their housing needs and
preferences since they are used to it and might not know any other housing type. Obviously,
any different housing typology such as twin villa or semi-detached row house has to fulfil
their needs and expectations in a similar way, e.g., number of sleeping rooms, privacy, etc.
In all age groups the single-family villa leads. Second is the twin villa and traditional
Arab house but only at a low percentage. Only among families do twin villas enjoy a
slightly higher share (villa/twin 53.6%/17.9%). For household size above 3–4 persons, the
single-family villa is by far the leading building type. Only for smaller households does
the apartment lead, followed by the villa. Having children or not has no impact on the
leading role of the single villa. The building types are equally distributed among males
and females.
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sleeping
rooms at 37.5%, car parking on the plot at 34.1% and affordability at 31%. This is an
important finding for future housing designs. However, the results in percentages do not
identify a clear favourite since the four most mentioned ones share 40% to 30%. Separated
entrances, options for extension and home office options are less important. The replies
differ slightly among age groups with a higher preference for sleeping rooms among those
with children (Figure 11).
The age group 30–39 years (assumed to be younger families) is more concerned
about spending, while with increasing age the number of sleeping rooms becomes more
important. There is no significant difference between males or females. Affordability
decreases in importance with growing household size while a garden/yard and number of
sleeping rooms becomes more important for larger households. Separate entrances and
home office options do not differ among household sizes.
4.1.4. Future Housing Preferences
In case of potential moving to another building, the preferred building type remains
similar without any significant changes. Only change of location is on the wish list, as
clearly shown earlier by the preference for Bowshar, but building type is not a factor. Still
3/4 prefer a single-family villa as preferred building type. Today, ca 70% of all respondents
live in a single-family villa. This can be interpreted as preference for privacy. However,
a twin villa or a semi-detached house or row house could provide the same degree of
privacy, but the respondents did not consider these as an option (Figure 12). As discussed
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The age group 30–39 years (assumed to be younger families) is more concerned about
spending, while with increasing age the number of sleeping rooms becomes more important. There is no significant difference between males or females. Affordability decreases in importance with growing household size while a garden/yard and number of
sleeping rooms becomes more important for larger households. Separate entrances and
home office options do not differ among household sizes.
4.1.4. Future Housing Preferences
In case of potential moving to another building, the preferred building type remains
similar without any significant changes. Only change of location is on the wish list, as
clearly shown earlier by the preference for Bowshar, but building type is not a factor. Still
3/4 prefer a single-family villa as preferred building type. Today, ca 70% of all respondents
live in a single-family villa. This can be interpreted as preference for privacy. However, a
twin villa or a semi-detached house or row house could provide the same degree of privacy, but the respondents did not consider these as an option (Figure 12). As discussed
before, the current experience of living in a single-family villa might have an impact on
their preferences due to lack of alternative experience.
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than the other groups (75–95%) and a higher preference for alternative housing
options
such as twin villa (7.4%) and apartments (3.2%), almost double in comparison to the other
such as twin villa (7.4%) and apartments (3.2%), almost double in comparison to the other
age groups. This can indicate a slight shift in preference among age groups. For older age
age groups. This can indicate a slight shift in preference among age groups. For older age
groups, the traditional Arab house also plays a role (14.3%).
groups, the traditional Arab house also plays a role (14.3%).
Both males and females by far prefer the single-family villa and there is no significant
difference among the other options. The same applies for current residential location, and
residents of all districts prefer to live in a single-family villa.
In the survey by al Shueili [16] (p. 282) the question was “To what extent do you agree
that living in a smaller house built-up area has an impact on the sustainability of Muscat?”
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Both males and females by far prefer the single-family villa and there is no significant
difference among the other options. The same applies for current residential location, and
residents of all districts prefer to live in a single-family villa.
In the survey by al Shueili [16] (p. 282) the question was “To what extent do you agree
that living in a smaller house built-up area has an impact on the sustainability of Muscat?”
Here 16% strongly agrees and 48% agreed. However, the concrete decision related to
housing typology still prefers the singe-family villa.
4.1.5. Future Housing Features (Multiple Answers)
The most commonly missed current feature, and thus desired for the future home
(Figure 13), is a garden/yard (58%) followed by number of sleeping rooms (34.5%), car
parking option on the plot (31.2%), affordability (29.4%), and home office option (28.1%).
This is an important finding for housing design: to consider a garden or yard on the plat.
This ranking also follows similar questions about the most important feature of the current
Sustainability 2021, 13, x FOR PEER REVIEW
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house. However, the preference for a future garden/yard in comparison to car parking and
number of sleeping rooms becomes clearer in this question about future housing features.
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Looking at the current neighbourhood, the most important features are safety
(60.2%), followed by a walkable neighbourhood (53.2%), nearby grocery (51.4%), friendly
neighbours (48.1%), and close by parks and beaches (46.5%). The physical distance to the
next neighbour has less importance, at only 26% (Figure 14). The second ranked feature
of a walkable neighbourhood seems to be unexpected in the currently car-oriented society

Sustainability 2021, 13, 12751

18 of 27

bours (48.1%), and close by parks and beaches (46.5%). The physical distance to the next
neighbour has less importance, at only 26% (Figure 14). The second ranked feature of a
walkable neighbourhood seems to be unexpected in the currently car-oriented society with
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missing or uncomfortable walkways. However, it clearly reflects an important need19toofbe
considered in future neighbourhood design.
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Looking at the current neighbourhood, the most important services nearby are su(41.6%) and beaches (40%). Others below 40%, were job location, café/restaurants, gym,
permarket (56.9%), mosque (51.9%), parks (49.7%), food stuff (46.7%), pharmacy (46.2%),
schools, laundry, and saloon. A tailor shop (24.6%), suq (22.3%) and bus stop/taxi rank
banks (41.6%) and beaches (40%). Others below 40%, were job location, café/restaurants,
(11.8%) received least attention (Figure 15). However, even the first mentioned services,
gym, schools, laundry, and saloon. A tailor shop (24.6%), suq (22.3%) and bus stop/taxi
due to the multiple answers, with an average of five facilities, clicked by the respondents,
rank (11.8%) received least attention (Figure 15). However, even the first mentioned serdid not provide a clear preference; all services and facilities with above 40% response rate
vices, due to the multiple answers, with an average of five facilities, clicked by the reseem to be important near the house. It also has to be considered that this question did not
spondents, did not provide a clear preference; all services and facilities with above 40%
specify the means of transport since “near your house” can be, when using the car, already
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and parks. Bus stops always received the lowest number. This reflects the only recently
introduced public bus system, with only a few lines [6]. Other facilities follow a changing
demand according to age: demand for gymnasia decreases, demand for mosques increases.
Since neighbourhoods should have a mixed population of all ages, the results do not
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provide clear insights into desired neighbourhood facilities and services. As for children,
the ranking differs: for those with children, the rank order is mosque, supermarket, park,
while for those without the ranking is supermarket, foodstuff and, almost equally, bank,
pharmacy, and park. For males and females, the ranking follows gender related traditional
work distribution. For males the ranking is supermarket, mosque and, equally, foodstuffs
(buying meals for the family) and parks, while for females it is supermarket, park, pharmacy, mosque. The largest differences are for laundry, barber shop and beach where male
lead by more than 10%, while females lead for tailor and pharmacy. While these findings
Sustainability 2021, 13, x FOR PEER REVIEW
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are not unexpected, interestingly the workplace is equally important for both at 34.4% for
male and 32.3% for female.
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Shueili [16] (p. 202), commuting distance was asked for. For 34.1% this was beyond 25 km,
21this
of 28
25.7% 11 to 25 km. Thus, almost 60% commute more than 11 km according to
survey, which is in line with the results in Figure 17.
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5. Alternative Building Types and Adjustments of Building Regulations
Based on the findings of the housing survey and the needs of respondents concerning
housing, options for alternatives to the current prevailing housing type of the single-family
villa will be discussed. The aim is to test whether and how a more sustainable urban
development can be achieved while reflecting the housing preferences of the survey. On
the level of the neighbourhood, there is a need for a higher population and building
density leading to more potential users or costumers per sq km to allow more services to
be available within walking distance.
At the level of the building, the aim is to decrease the exposure of the facade to
solar radiation, in order to minimise the need for air conditioning. Along the same lines,
Al Gharibi [7] (p. 301) mentioned “the advantage of compact form is to save energy because
as the houses are close to each other it means that the planes which are exposed to external
air are minimized”. Some details of the building regulations can also be easily adjusted: the
outlets of the air conditioning have to be placed on the rooftop instead of at each window
to avoid heating of the garden and of the neighbouring building.
As result of the survey, options to provide a private garden or yard (also for outdoor
gathering) while maintaining the privacy needs of the residents are a priority.
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A precondition is to keep the current plot dimensions since most undeveloped plots in
the new development areas in, the West of MCA are already the private property of Omani
recipients from the lottery or are part of legally binding layout plans. The rationale is to
avoid lengthy and costly re-allocation processes or interference with already constructed
buildings and infrastructure. Let us have a deeper look at the following well-established
building types which can be constructed on the existing plot sizes:

•
•
•
•

Twin villas,
Row houses,
L- or T-shaped garden houses,
Courtyard houses.

The question is: what can be achieved based on the current distributed, but not yet
developed, plots? The current single-family villa on the standard 20 m × 30 m plot with the
Sustainability 2021, 13, x FOR PEER REVIEW
22 of 28
given setbacks of 3 m around and 5 m in front achieves, with two floors and a maximum
plot coverage of 40%, a total gross floor area of 480 sqm (Figure 17 upper left).
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Based on commuting time, half of the respondents would consider changing residential location to stay closer to the workplace. This number seems to be very high when
considering the ownership rate of 80%, which provides less flexibility in changing location. On the other hand, it reflects the high preference for the more centrally located district of Bowshar as revealed in the question on desired residential location.
When changing residential location to move closer to the workplace, same costs
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A twin villa would allow two units on the same standard plot keeping the current
setbacks and plot coverage of 40%. With three floors, it would achieve a gross floor area of
360 sqm per unit (Figure 17 upper right). The ground floor of each unit would have a width
of 6 m and a depth of 20 m. If the plot coverage could be increased to 47%, the building
could be extended to a width of 7 m resulting in a gross floor space of 420 sqm per unit.
Both layouts allow a garden/yard in the back of 5 m × 10 m for each unit. Optionally, a
partly reduced third floor would also allow a rooftop terrace as second outdoor option for
relaxation. Instead of three sides exposed to solar radiation, only two sides of the building
would be exposed. For smaller families, 360/420 sqm gross floor area could be an option.
The total gross floor space on a standard plot would be 720/840 sqm in comparison to 480
sqm for the single-family villa.
Another option providing more building density while keeping the floor space would
be a row house (Figure 17 centre left). Here, the building would have a ground floor of
10 m width and 15 m depth. Going also here for three floors, the floor area would be
450 sqm, similar to the single-family villa, but with two units on the same plot. For this
option, the allowed plot coverage would have to be increased to 50%. However, this layout
would provide a garden at the back of 100 sqm for each unit. Also here, optionally, a
partly reduced third floor would also allow a rooftop terrace as second outdoor option
for relaxation. These outdoor spaces could play a relevant role in the pandemic to reduce
indoor exposure to the virus and provide gathering options outdoors. In comparison to
the single-family villa, the total gross floor space would be 900 sqm, almost doubled.
The next two options reflect the traditional Omani building typus with courtyards.
An L-shaped courtyard house with three floors at the main building (ground floor 10 m
width and 10 m depth) and a two-floor wing building (12 m depth and 5 m width) would
produce in a row house layout a total gross floor space of 420 sqm for each unit (Figure 17
centre right). On top of the wing, an outdoor terrace of 60 sqm could be used, achieving
the same advantages as described above for the row house. The layout would also provide
an L-shaped garden/yard of 90 sqm. For this option, the setback rules at the sides of the
buildings would have to be eased and the plot coverage increased to 55%. The gross floor
space also would be almost doubled, with 840 sqm, in comparison to the standard villa
of today.
Von Richthofen [17] (p. 153) also came up with a similar option for a T-shaped building
(Figure 18), providing the majlis room at the front as separate unit along with multiple
courtyards. He increased the plot coverage to 66%, based on a 15 m × 20 m plot. However,
this requires a re-allocation of the current plots, or rather changing the existing plots with
20 m at the front and 30-m depth by 90 degrees to achieve two half plots of 15 m width ×
20 m length. This could only be executed if no road and infrastructure and no building
according to the existing layout of the plan were already constructed, since the entire
neighbourhood block would have to be re-designed. Due to the fact that the plot sizes
would remain the same in his model, a re-allocation and re-orientation of the plot system
seems to be a feasible but complex option.
The last option refers to the classical courtyard house as a semi-detached version
(Figure 17 lower left). One standard plot for a villa provides space for one courtyard
house of 16 m width and 20 m depth and an inner courtyard of 10 m × 6 m as private,
shaded space. It results in a total gross floor space of 520 sqm with two floors and an outer
L-shaped garden/yard of 180 sqm. Other dimensions of the main building or the courtyard
are also possible. In this case, only one unit would be constructed on a standard plot but
with a higher gross floor space. The main advantage is the totally private courtyard, less
exposition to solar radiation and a housing typology closer to Omani tradition.
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seems to be a feasible but complex option.
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The last option
refers to the classical courtyard house as a semi-detached version
6. Conclusions
and Outlook
(Figure 17 lower left). One standard plot for a villa provides space for one courtyard house
The household survey among 1054 adult Omani residents living in MCA revealed
of 16 m width
andregarding
20 m depth
and and
an inner
of 10 m
× demands,
6 m as private,
shaded
important
findings
current
futurecourtyard
housing needs
and
both related
to the house and the neighbourhood. Despite the above-mentioned limitations of the data
base, generally it can be stated that there was no significant difference among male and
female replies. The younger population was overrepresented in the survey as well as
respondents without children. This has an impact on their current housing conditions;
however, it is assumed also that this group has already a clear idea of housing preferences
for a future family, and the younger population is more relevant when considering future
housing designs and neighbourhood plans.
6.1. Main Findings
The main finding is that currently 70% of the respondents stay in a single-family villa.
There is also a clear preference for a single-family villa in future. This finding is in line with
the current number of building applications favouring this type (see Section 2). However, it
can be discussed whether this reflects a future housing desire, or merely reflects the current
housing experience, or availability on the market and the policy of the housing lottery. The
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main reason by far for the current housing situation of living in a villa is the pattern of
ownership, not the layout of the building nor its affordability. Thus, the villa is not selected
due to housing typology and its advantages or disadvantages, but clearly in relation to
ownership. This can be seen as an impact of the land lottery since the distributed plots only
allow a two-storey single-family villa according to local planning regulations (see also [7]),
or respondents still live with their parents who own the house.
Most respondents stated a household size of between 5–9 members, which is in line
with the current average household size. This figure will be considered as benchmark for
future housing design. However, it also has to be taken into account that household size
can decrease in future. In 2018, the average household size of the Omani population in
MCA was 6.85, down from 8.1 in 2009 [27].
While today the majority of urban development takes place in the western part of the
city in the district of As Seeb (see also Figures 1–3) in the form of single-family villas with
a huge number of still undeveloped plots, the more developed, more densely populated
and more centrally located district of Bowshar is the most attractive according to the
survey (currently 26% of respondents live there, but it is desired by 43%). Thus, Bowshar
is attractive to those in other districts and many of the current Seeb residents (currently
62.3%; desired by 35.1%) seem to prefer to live elsewhere, including in Bowshar. This
can be interpreted at the district level as a clear preference for more compact, central and
more developed areas offering more services and facilities, but also for areas with a higher
building and population density. Obviously, this figure from the survey does not reflect
real movement tendencies on the real estate market, but rather indicates the preferred
district as outlined earlier.
The survey revealed that the most important features of a neighbourhood are safety
(60.2%), followed by a walkable neighbourhood (53.2%), nearby grocery (51.4%), friendly
neighbours (48.1%), and nearby parks and beaches (46.5%), while distance from neighbours
is less important, to only 26% of replies. This allows a rethink of the relatively low plot
coverage rate of only 40% and the setback rules of 3 m minimum on each side of the
building in favour of a higher plot coverage and a higher floor space ratio, including
semi-detached buildings or row houses, as a result of this survey. The second ranked
feature of a walkable neighbourhood clearly reflects an aspect for future neighbourhood
design with more pedestrian walkways, trees providing shadow and nearby small parks
for outdoor gathering. A walkable neighbourhood also requires more services and facilities
at a short distance, which is only economically feasible with a higher population density to
achieve the threshold number of consumers or users. This aspect has to be incorporated in
future urban design concepts and requires further research in the context of MCA.
The survey also asked about future housing features: the current most missed feature
desired for the future home is a garden/yard (by 58%). Currently, a garden/yard is
not provided by the layout of the free-standing single-family villa, which is constructed,
following the current building regulations, in the middle of the plot with unusable space
around. This feature, however, can be better provided by a twin villa, by semi-detached
houses, by row houses or T- or L-shaped courtyard or garden houses as shown in Section 5.
The space on the ground floor used for the garden or yard can be compensated for by a
three-story building, in order to keep the same floorspace and number of rooms.
Based on test designs in Section 5, a higher building density and less unused space
around the building in favour of a private outdoor space such as a garden or courtyard
can be achieved by all the above-mentioned building types without interfering with the
plot dimensions. Obviously, the test designs (Figure 17) of the four building types are
not detailed urban designs or architectural drawings but display, rather, the achievable
gross buildable floor space following the (suggested adjusted) building regulations. The
regulations have to be changed to allow a third floor and a slightly higher plot coverage.
A recent decision of the Omani Government already allows landowners to build a twin
villa on plots which have areas of around 600 square meters [7] (p. 287). However, the
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maximum height is still set to 8 m and two floors, and the maximum plot coverage is
limited to 40%. Both have to be adjusted for the implementation of these concepts.
6.2. Outlook and Need for Further Research
Al Gharibi [7] (p. 287) stated that “densification is becoming a crucial component
to attain urban renewal”. However, based on the findings of the housing survey and
considering the pandemic situation, the author would not like to follow Al Gharibi [7]
(p. 287) in promoting “mixed-use residential apartment estates” with “high-density development around transport nodes”. This model can work for cities with limited space, well
established public transport links and in a society which is in favour of this. However, the
household survey displayed another picture for the Omani residents of MCA favouring a
single-family unit. Nevertheless, privacy can be maintained by all the above-mentioned
housing types, as shown in Section 5.
For immediate action, a revision of the building regulations towards a higher building
density and less strict set back rules can provide a suitable a solution for the already
distributed, but not yet developed, plots in the Western part of the city and for future new
development areas.
The options with two units on one land-lottery-distributed standard plot of 20 m × 30 m
as row houses, twin villas, or L- or T-shaped buildings will double the population density
of the neighbourhood, since two units will occupy the space of one of today’s single villa.
The suggested layouts are proof of feasibility without compromising the privacy of the
residents. With a third floor, more outdoor space and outdoor terraces will become possible.
The doubled number of residential units does not only increase the building and population density towards the ideal of a compact city (see Section 1) without compromising
social distance to neighbours, but would also provide at the same time another advantage: some of the existing standard plots can remain undeveloped without compromising
economic land management or the financial expectations of landowners. They can be
converted into highly desired neighbourhood small parks. As the survey revealed, nearby
parks were ranked highly for desired future neighbourhoods (see Figure 14) and places to
relax were ranked first for facilities nearby the house (see Figure 16).
These new parks could satisfy on the level of nearest neighbours, the desire for places
to relax in, and provision of an outdoor opportunity to meet friends and relatives, within
walking distance. Meeting outdoors helps to avoid a gathering in majlis rooms which can
increase the spread of the coronavirus due to being exposed indoors. To meet the demands
of privacy, only a few neighbours will share such a park which can be equipped with
shading elements and sitting facilities with sufficient social distance.
If we consider ten standard plots as a cluster unit which are designed today for ten
villas and follow the new approach instead, on nine of the plots up to 18 housing units
can be achieved (in case of twin villa, or row houses, or L- or T-shaped building), leaving
one plot undeveloped for a park within a walking distance of maximum 100 m. Thus, the
building density in terms of gross floor space will be increased by 180%. The financial loss
of building land due to the one plot becoming a park can be compensated among the ten
landowners by the higher number of housing units, plot coverage and floor space.
Obviously, the new approaches have to be discussed with experts in the local authorities, real estate experts and potential owners, as well as applied in detail in urban
design concepts and architectural designs. An area as model project could be a suitable
approach to test the feasibility and adjust these concepts. This can be a reasonable approach
to address the problems related to low-density development today and at the same time
provide new building typologies with more outdoor spaces (gardens, courtyards, terraces)
and new parks to reduce indoor gathering during the pandemic, and enhance the quality
of life. Another aspect for further research is the concept of walkable neighbourhoods
and requirements for the design of pathways, taking into account the maximum distance
people are willing to walk.
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The findings of the survey revealed important and feasible entry points for a more
sustainable use of the limited resource of land, to increase building and population density
and to become closer to the idea of a compact city, while reflecting the current need for
social distancing during the pandemic.
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