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Abstract

Providing quality public housing is one of the main goals of the United Arab Emirates (UAE) government. This paper
assesses the level of satisfaction with public housing offered by the UAE government to its citizens based on the
physical characteristics and traditional social aspects of the housing unit, urban design, and social environment in the
residential area, whereas also their contribution to the residents’life quality under overall satisfaction with the place of
living. At the same time, the study provides access to sustainability measurements applied at both the environmental
and social levels within the Estidama accredited national rating system. The survey results of two residential com-
plexes in Abu Dhabi show that the majority of residents are mostly satisfied, although the overall level of satisfaction
with the functionality of the building and public facilities provided was generally higher than that related to the social
environment in the residential district. The research focused on the application of new technologies that increase the

level of sustainability in future housing projects.
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Introduction

Housing improvement is one of the most important sec-
tors of the economy, which ensures the prosperity of
urban development and sustainability (Rahman et al.
2018). The variety of design solutions and innovative
technologies incited a lot of challenges in the quality of
accommodation and satisfaction of residents. Often,
designers strive to maintain the aesthetics of hous-
ing appearances and neglect the actual needs of clients
(Lopez 2010). Compared to commercial buildings, the
residential design must correspond to day-to-day con-
cerns of people’s lives and address problems related to
their life experience and ambience (Anderson 2016).
Besides, due to excessive energy consumption, housing
construction must be sustained (Roufechaei et al. 2014).
Thus, for successful sustainable housing development, an
optimal balance between sustainable housing and cus-
tomer satisfaction is required (Chan and Adabre 2019).
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In the Middle East, the United Arab Emirates (UAE)
strives to consistently develop the urban construction
industry through the creation of sustainable cities using
innovative technologies that would be consistent with
overall state expansion and growth over the years. To this
effect, green building norms and regulations have been
introduced in Abu Dhabi and Dubai, such as the national
Estidama Pearl program, which was launched in 2010
by the Department of Urban Planning and Municipali-
ties in Abu Dhabi (Awadh 2017). This program includes
a Pearl Rating System (PRS), which ensures the sustain-
ability of housing throughout its life cycle from design
to construction and operation (Alobaidi et al. 2015). The
rating system with a scale from 1 to 5 Pearl focuses on
the construction of residential buildings and villas to the
different individual requirements to improve the sus-
tainability of the built-up environment. The developed
requirements should contribute to minimizing water
and energy consumption, improving waste recycling, and
using local environmentally friendly materials for con-
struction. The design of buildings must meet a minimum
rating of 1 (Pearl 1) and, for public housing, this mini-
mum is 2 (Pearl 2).
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In the UAE, much attention and funding are given to
the development of public or social housing. At present,
the Ministry of Public Works and Housing and Sheikh
Zayed’s Housing Program, as well as local social hous-
ing agencies, are dealing with the problems of providing
state accommodation (Ahmed 2017). The goal of these
federal organizations is to provide decent housing with
a large number of subsidies that meets the requirements
of all citizens and is aimed at building entire neighbour-
hoods following the principles of traditional, functional,
and autonomous models of urban sub districts (Patri-
cios 2002). In Abu Dhabi, such projects as Ain Al Fay-
dah, Watani, Jebel Hafeet, Al Falah, and others have been
developed and implemented through support from gov-
ernment investments.

These complexes are residential neighbourhoods con-
sisting of villas and houses and related administrative
and commercial buildings, mosques, schools, and parks.
These properties have been designed following the tra-
ditional planning of sub districts and villages in mind.
The main task in the design was to combine conven-
tional architecture and innovative technologies through
an optimal balance. The results of a study on sustainable
social housing in the city of Al Ain (Ahmed 2017) showed
that traditional principles of neighbourhood planning
and design are less effective for residents as local com-
munities may have different cultural and social develop-
ment needs. According to the author of the article, it is
community residents who can regulate the sustainability
of urban forms by giving preference to one tendency over
another.

The purpose of this study was to assess the level of sat-
isfaction with public accommodation facilities offered by
the UAE government to citizens based on the physical
characteristics and traditional social aspects of the hous-
ing unit, urban design, and social environment in the res-
idential area, whereas also their contribution to residents’
life based on general social and cultural satisfaction with
housing. For this purpose, the following research objec-
tives should be fulfilled:

1. To assess the level of satisfaction of UAE citizens and
sustainability parameters in residential models and
housing complexes in the state housing stock;

2. To evaluate the application of environmental, social,
and economic sustainability in public housing con-
struction and its compatibility with the social needs
of citizens considering the culture of the Emirates;

3. To determine the sustainability assessment system
for public housing construction, Estidama, and how
it fits the nature of the project;

4. To evaluate the community’s ability to apply the post-
settlement evaluation to housing estates and the
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extent to which the program interacts with the evalu-
ation to achieve the best possible outcome.

The analytical assessment of residential complexes
in terms of environmental, social, and economic sus-
tainability can enable setting particular standards in
design that should be followed in new projects to ensure
increased sustainability. Besides, it allows developing rec-
ommendations for future projects to be followed for a
higher level of residential conditions in the state housing
stock through sustainability evaluation.

Literature review

As stated above, in projecting housing complexes, the
housing design should represent social, aesthetic, and
environmental concepts and include all elements for cre-
ating an interior space that would satisfy the lifestyle of
people or community (Dohr and Portillo 2011). Satisfac-
tion with residency is one of the most important aspects
that affect the quality of life (Walton et al. 2008) and the
very behaviour of people in living spaces (Sakip et al.
2012). The satisfaction of residents is based on personal
qualities (cognitive, emotional, or behavioural character-
istics) and social characteristics of the living environment
(Mohit and Nazyddah 2011). Thus, social, economic, and
environmental aspects of housing design should be con-
sidered in order to achieve maximum effect (Ali 2010;
Karji et al. 2019). It can be achieved by respecting the
cultural, psychological, physiological, financial, and his-
torical characteristics and preferences of residents or the
community.

However, along with satisfying these basic needs of res-
idents, other aspects such as security and social status are
also highly relevant. According to Shach-Pinsly (2019),
in urban areas that are free from crimes and strife, peo-
ple feel safer when interacting with others, resulting in
increased trust and reciprocity among residents and
enhanced feelings of community and belonging. Besides,
these social interactions in a community build good rela-
tions between residents (Hussein 2019) and a sense of
pride in belonging to that community (Kohon 2018).
Another important aspects are the identity and comfort
of urban life through environmental design and devel-
oped infrastructure (Shawket 2018).

Nowadays, in addressing the issue of upgrading the life
quality, a healthy environment is given more priority by
improving socio-economic and environmental conditions
for present and future generations (Dizdaroglu and Yigit-
canlar 2016). Sustainable development is about meeting
human needs and improving their quality of life by mini-
mizing the negative impact on the environment (Ingrao
et al. 2018; Ioppolo et al. 2019). Since public places in
neighbourhoods are designed for communication and
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recreation, the well-being of their residents can also serve
as an indicator of satisfaction with the urban surround-
ing and a better quality of life (Van Kamp et al. 2003).
These places include playgrounds for children, parks,
walking trails, monuments, and architectural structures.
According to Saiedlue et al. (2015), the presence of water
elements (lakes, fountains) and the abundance of green
spaces are fundamental to increasing satisfaction through
refreshing and purifying the environment and, thus, pro-
viding significant health benefits to residents.

In addition to the environmental and social compo-
nents of living satisfaction, the development of infrastruc-
ture and economic factors are also of high importance.
A sense of identity, belonging, and comfortable city life
arises from such elements in urban design as points of
key services used by residents regularly (Dempsey et al.
2011). The latter include doctors and post offices, banks,
supermarkets or stores on the corner, schools, preschool
facilities, libraries, sport and entertainment complexes,
restaurants and cafes, community centers, and others.
All of these elements preferably must be located in places
equally accessible to residents and guests. Besides, the
transport interchange should meet the needs of all par-
ticipants (pedestrians, cyclists, and car drivers), whereas
also the availability of entrances for people with physi-
cal disabilities and various types of municipal transport
should be on a high level.

Thus, to study the impact of various aspects on the
residency comfort is necessary for a better understand-
ing of what initiatives to be taken to improve the sustain-
ability parameters in residential models and complexes
of the state housing stock. The paper (Liu 2003) presents
the results of assessing the quality of housing projects
by estimating the level of satisfaction of residents. It
was shown that despite the observance of technical and
engineering aspects in the development of large housing
complexes, more success of the project is expected with
the cooperation and coordination between designers
and other parties involved (Liu 2003; Lee and Park 2010;
Mohit and Nazyddah 2011). Ultimately, each residential
project is implemented for accommodation, and, there-
fore, a dialogue between the parties is important in the
design process as it allows for a proper understanding
of the political and social responsibility of the state (Liu
et al. 2011; Lichtenstein et al. 2013).

Besides, the assessment of the final housing option pro-
vides important information on the degree of satisfaction
with the needs, demands, and expectations of residents
(Wongbumru and Dewancker 2016). Also, the study
(Teck-Hong 2012) demonstrates how demographic and
socio-economic factors influence the level of satisfac-
tion. For example, older people are usually more enjoy
their household than young ones (Wagner et al. 2010),
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homeowners are more gratified than apartment own-
ers (Al-Momani 2000), and also the fact ownership and
rent can affect the level of satisfaction (Riazi and Emami
2018). All of the above-mentioned factors and character-
istics are accounted for in developing a conceptual model
for satisfaction assessment, and some aspects are taken
as units of measure. The following section discusses the
elements that will be used to measure the satisfaction
degree. They also form the basis for the development of a
data collection tool.

Materials and methods

Case study area

This research is devoted to studying the level of satisfac-
tion with the principles of sustainable urban develop-
ment on the example of two public housing districts of
the UAE, located in the Emirate of Abu Dhabi. The first
site of Al Ain Faydah is located in Al Ain city near mount
Jebel Hafeet. It covers an area of 4.12 million m? and con-
tains 2000 villas with entertainment, educational, and
cultural facilities integrated into the development (Fig. 1).

This project is aimed at recreating the community of
Faridj (traditional region of the Emirates), where villas
are grouped around a common open space. The archi-
tectural design of the facades applied to the Spanish and
Mediterranean style (Fig. 2). Each villa with a total area
of 382 m? contains five bedrooms, a maid’s room, a living
and dining room, a Majlis, a kitchen, a laundry room, and
bathrooms. More than 12,000 residents can reside in this
complex. The first phase of construction according to the
general plan (Fig. 1) was fully implemented and the pro-
ject was introduced into operation in 2015 (Plan Al Ain...
2015).

The Al Watani housing complex located in Khalifa
City A in the Emirate of Abu Dhabi was chosen as the
next object for research (Fig. 3). It covers a total area of
1.85 million square meters and offers 1.390 villas and 50
houses with 2.500 apartments to satisfy local housing
needs. The project represents a complex configuration of
public facilities supported by an appropriate infrastruc-
ture that includes schools, stores, and public open spaces
to establish communication centers and local meetings.

As follows from Fig. 3, only the first stage of this pro-
ject has been completed, and 400 villas were commis-
sioned in 2015. The design of each villa is in the style of
traditional architecture, which perfectly matches modern
design tendencies through modern materials and tech-
nology (Fig. 4).

The total area of each villa is 405 m? which includes
four or five bedrooms, a Majlis, a kitchen, bathrooms,
garages, maids’ facilities, and other necessities for the
average Emirati family (Watani Housing Project 2015).
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Ain Faydah, Al Ain, Abu Dhabi

Fig. 1 A master plan depiction (on the top) (Plan Al Ain... 2015) and a picture from GoogleMaps of the implemented project (on the bottom) of Al

oy

Concept model of measuring the satisfaction level

Figure 5 presents a schematic representation of the con-
ceptual model for assessing the level of satisfaction in res-
idents, which includes four different influencing factors
and parameters. According to Ogu (2002), it implies the
satisfaction with the design and architecture of the house
(1), the functionality of the house (2), the level of acces-
sibility (3), and the district location and community (4).
These parameters include expectations, socio-economic
dynamics, and demographic data.

Each factor has a particular designation. For example,
the first factor includes the degree of satisfaction with the
physical attributes of the house, such as the architecture
of the building, the selected design, and interior content,
i.e., the layout, number, and size of rooms, the presence
of terraces, gardens, or green areas, etc. The second fac-
tor (functionality of the house) is the degree of satisfac-
tion with the performance of the house components
like windows, doors, roof, floor, wall thickness, noise
insulation, the location of water and air conditioning
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Fig. 3 A masterplan depiction (on the left) (
Watani, Khalifa City A, Abu Dhabi (on the rights)
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Watani Housing Project 2015) and Google Maps picture of the implemented part of the project Al
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communications, ventilation and air filtration, etc. Thus,
these two factors are attributed to the satisfaction of the
basic physiological and emotional needs of residents. The
remaining factors are related to socio-economic aspects.
Also, the accessibility factor in a broader sense refers to
the level of satisfaction with the availability of necessary
services, namely, school, garden, clinic, stores, sports

grounds or health centers, public places and mosques,
etc. This factor may also include traffic interchange and
the availability of municipal transport. The last satisfac-
tion factor refers to the affiliation to a particular location
and community, as well as the level of technical service.
Attributes here are public places, street conditions, light-
ing levels, roads and sidewalks, population density and
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Fig. 4 The Al Watani district of the UAE public housing fund
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Fig. 5 Schematic representation of the residency satisfaction
measurement model

traffic congestion, etc. All these designations were used
in the development of questionnaires to fully measure
and comprehensively analyze the level of satisfaction
with residency in public housing, and identify negative
factors that can be addressed in future projects.

Questionnaire development and data collection

Based on the conceptual model of satisfaction meas-
ures described above, a comprehensive questionnaire
was developed to determine socio-economic and physi-
cal characteristics, environmental parameters, and other
key variables. A total of 26 variables were selected, and
26 questions were compiled, which included open ques-
tions and those to be assessed on a five-point Likert
scale or the Guttman scale. The open question assumes
a free answer for the respondent to identify their attitude
towards the problem at hand and to collect their opinions
on the project, suggestions for improving the current
conditions to increase the number of variables in future
questionnaires, whereas also new parameters and prob-
lems related to housing. Since the satisfaction level was

measured using these scales, descriptors were developed
for the Likert scale to consider extreme, moderate, and
neutral responses such as ‘very dissatisfied; ‘dissatisfied;
‘neutral, ‘satisfied; and ‘very satisfied.

Questionnaires were developed and polled via social
media networks in special groups created for residents in
particular applications. The survey was also sent to email
addresses of those respondents, who were not registered
in any of the social media networks. The proposed ques-
tionnaire is presented in Appendix A. In total, the survey
was attended by 746 participants, of which 544 were resi-
dents of Al Ain Faydah and 202 of Al Watani residential
complexes. Since in these housing areas include a total of
17,000 residents, a population sample of 10% was suffi-
cient to obtain an adequate estimate for the survey (Hig-
ley 2008). The responses were collected over 2 months
(2019 October—November).

Data processing techniques

The survey results were entered into the database and
processed using the SPSS Statistics software package. The
Likert scale values for each factor were used to calculate
the Z-point index following the formula:

an = (Ynji - ;n)/Sn (1)

where n is the value of the factor from 1 to 4 points, j
is the ordinal number of the respondent (from 1 to 746),
Y, is the observed evaluation of each house for n factor,
¥, is the average distribution for n factor, and S, is the
standard deviation of n factor for all residents. When
calculating the Z index, residents were grouped into sat-
isfaction categories based on standard deviation (SD).
The Z-values for each home represents the degree of
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satisfaction relative to all residents participating in the
survey (Table 1).

The data presented in the table demonstrate that ten-
ants with negative Z-values are classified as unsatisfied,
while those with positive Z-values are considered satis-
fied. The Z-values in the middle of the distribution is
classified as moderately satisfactory and associated with
some uncertainty. Thus, the value can turn negative if
the housing conditions worsen, otherwise, the Z-value
remains positive. In addition to (Z) indicator, a satisfac-
tion index (IS) was introduced, which is expressed as a
percentage of the maximum score given by the resident
for each factor.

These factors, in turn, were subdivided into satisfac-
tion categories. As with Z-index, the IS-index has five
categories: very low (20-34%), low (35-49%), medium
(50-64%), high (65-79%), and very high (80-100%). In
calculations, each point on the Likert scale was multi-
plied by 20 (Watani Housing Project 2015). As illustrated,
the satisfaction index varies between 20 and 100%, where
the average value corresponds to 60%. Thus, scores above
60% suggest an area of medium/high satisfaction level,
and the level below 60% indicates an area of medium/low
satisfaction. Percentage ranges of satisfaction will be used
in the analysis. The second indicator of satisfaction effi-
ciency was the variable index (/,), which determines the
extent to which each variable affects the level of satisfac-
tion among residents and is calculated as follows (Watani
Housing Project 2015):

N
_ Zt:l Jt
- N

i=11i

-100% @)

v

where y, is an estimate for variable t for n factor. Four
classification types of satisfaction levels were chosen for
1,, which correspond to the following ranges: positive
(70-100%), moderately positive (60—69%), moderately
negative (50-59%), and negative (20—49%).

Given the fact that overall satisfaction is not considered
a simple variable, the combination of satisfaction index

Table 1 Satisfaction categories based on Z-value with SD

Satisfaction Range Category Range
level of Z-values of satisfaction  of satisfaction
level Ig index Ig
Highly dissatis- <=2 Very low 20-34%
fied
Dissatisfied —2<7<-1 Low 35-49%
Moderately satis- —1<Z<1 Average 50-64%
fied
Satisfied 1<7<? High 65-79%
Highly satisfied ~ Z>2 Very high 80-100%
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variables corresponding to factors 1-4 (Fig. 5) is assumed
to provide a more reliable assessment of overall satisfac-
tion. Thus, the overall satisfaction index will be calcu-
lated as an average of four factors. A comparative and
qualitative analysis was performed for these two projects.
Also, the values of the Estidama Pearl rating system and
the satisfaction level accepted for this project were com-
pared with the data obtained for the described projects.

Building ratings according to Estidama Pearl Rat-
ing System are assigned as follows: 1 Pearl (20 manda-
tory conditions), 2 Pearls (20 mandatory conditions 4 60
credit points), 3 Pearls (20 mandatory conditions+ 85
credit points), 4 Pearls (20 mandatory conditions+ 115
credit points), and 5 Pearls (20 mandatory condi-
tions+ 140 credit points). In the Pearl Building Rat-
ing System (PBRS) v1.0, eight credit categories with a
maximum of 180 points (Abu Dhabi and urban planning
council 2010) are available, which are depicted in Fig. 6.

Mandatory loans must be fulfilled by each project
applying for Pearl 1 rating. As follows from above, all
state-funded projects should be rated with 2 Pearl, and,
therefore, 60 additional points should be added to the
mandatory requirements. These points can be achieved
through the use of innovative technologies, circular
water supply systems, renewable energy, waste minimiza-
tion, etc. Therefore, tracking the impact of the rating pro-
gram used on the level of satisfaction in residents and the
quality of their life is of high importance.

Results and discussion

Survey processing results showed that 85% of the
respondents were working people. Besides, statistical
analysis of the demographic situation in the surveyed
areas has good dynamics towards increasing the number
of residents (Fig. 7).

As follows from Fig. 7, the average number of family
members living in a villa is 5-6 people, including 2-3
children on average, which is quite suitable for the liv-
ing area of the villa. According to the analysis results,
the average age of children living in these complexes was
5-7 years, which indicates that the surveyed tenants are
quite young. Analysis of demographic data for the Watani
complex showed similar results. Thus, these results indi-
cate an emerging need for public places and educational
institutions for children within the complex. The overall
level of satisfaction per capita is shown in Fig. 8.

Hence, 41.8% of Al Ain Faydah complex residents con-
sider their overall satisfaction to be high and medium.
Nearly similar indicators were obtained in the survey of
the Al Watani residential complex, where 40% of resi-
dents estimate their level of satisfaction to be medium
and high. Besides, indicators of the low and very high
levels of satisfaction are almost the same, which indicates
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Fig. 7 Results of a demographic study of the Al-Ain Faydah
residential area

the same percentage of the very satisfied and dissatis-
fied population (10-12%). However, the lowest level of
extreme dissatisfaction was the most surprising amount-
ing to less than 5%. These results show positive feedback
as satisfaction with living conditions in state complexes,
which indicates the right direction of state housing pro-
grams development and the application of the Estidama
rating system. The results of the variable index analysis
for each factor are shown in Fig. 9.

The analysis results show that the satisfaction levels
relative to the variables for each factor correspond to

409 (I A Faydah
] Al Watani

30

20

Procentage ratio, %

very low low

average high
Total satisfaction level
Fig. 8 The overall level of satisfaction in residents of Al Ain Faydah
and Al Watani housing complexes measured based on the total
number of surveyed residents

very high

moderate positive and negative levels in equal degrees.
The maximum number of residents of Al Ain Faydah
(61%) consider the functionality of the house as a mod-
erately positive, i.e., the layout, choice of materials, water
supply, and comfortable location of internal communi-
cations. Also, 38—47% of residents refer to other factors
that influence satisfaction. Thus, almost half of the inter-
rogated residents of the Al Ain Faydah are moderately
satisfied with their living conditions (60-69% satisfac-
tion index), which is in good agreement with indicators
of overall satisfaction level (Fig. 8).
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Fig. 9 Satisfaction variables for factors 1-4 per capita in public housing complexes of Al Ain Faydah and Al Watani

Slightly less of the interrogated residents (26—35%)
have a moderately negative attitude to living in this
complex, which corresponds to the average satisfac-
tion level presented in Fig. 7. Besides, the same per-
centage of residents (11-12%) have an extremely
negative attitude towards the location and com-
munity. Based on the data obtained for the Al Ain
Faydah project, the satisfaction level is more influ-
enced by the factors of functionality and design of
the house, i.e., meeting the physiological needs and
environmental parameters, as compared to socio-eco-
nomic parameters, which correspond to higher levels
of unsatisfaction. This may be due to the location of
villas relative to each other and the territorial loca-
tion of public and entertainment places. Also, some

residents noted their dissatisfaction with the noise
and the resulting garbage near their homes due to the
renovation works of nearby villas, which is a signifi-
cant issue in new areas.

The analysis results of the Al Watani residents’ poll
showed that they estimate this complex as moder-
ately negative and moderately positive depending on
the factor. The maximum number of residents (41.4%)
expressed moderately negative satisfaction (50-59%)
in terms of the district location and community. Such
high values of dissatisfaction may be due to the incom-
pletion of the project, where most of the territory is
still under construction. Besides, many priority service
delivery points specified in the project have not been
completed yet. However, 37-39% of residents are quite
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satisfied with the design, functionality, accessibility, and
location of the houses.

It may also be noted that 18% of the population is
70-100% satisfied with the functionality of the houses,
which plays a key role as in the case of Al Ain Faydah
complex. Among negative indicators, 17-18% of resi-
dents are not satisfied with the design of houses and
the availability of public spaces. As mentioned earlier,
this complex has been maintained in a traditional style
and has a smaller open space area, and the curvature of
the streets may contribute to some sense of discomfort
and constraint individual space. The assessment results
obtained for the Al Watani complex show that the devel-
oped housing project is moderately satisfactory for living
from the point of view of residents, which is a positive
characteristic for further construction.

As for the analysis of how each factor and variable
affects the level of satisfaction individually, most of the
interviewed population were more satisfied (>70%) with
the design and layout and level of security, as well as the
presence of spacious rooms that give a sense of comfort
and privacy. A larger number of respondents gave high
scores on questions about feeling of comfort and time in
their home, indicating a high degree of satisfaction with
physiological and psychological needs. These factors
are mandatory requirements in the Estidama program,
which fully meet the expectations of residents. In terms
of architecture and functionality of houses, the study
showed that 49-60% of residents are highly satisfied
with the overall condition of their house. The majority of
respondents (80%) answered negatively to the question
about the modification of the house, which indicates a
multifaceted approach to the physiological and aesthetic
characteristics of living. Besides, residents gave more
positive answers to the rational design of the roof and
windows, which led to the rare use of tight curtains and
the ability to air the room naturally in good weather.

The factor of accessibility corresponded to a moderate
level of satisfaction according to the opinion of 40-42% of
residents. This level is associated with complicated access
to medical facilities and safety in public places. Most
respondents gave low scores to these questions. How-
ever, other variables that relate to green areas, children’s
playgrounds, and sports grounds were estimated with
high scores. Given the presence of 2-3 children in each
home, this need for separation and the physical health of
children was met to a high degree. In terms of access to
schools, the respondents’ opinions differed greatly, which
disabled the determination of the satisfaction tendency.

Most respondents indicated that they were generally
satisfied with the quality of life in these complexes. Resi-
dents appreciated the location and layout of their villas,
as well as the large area of parks and green spaces. Poor
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salt isolation in some buildings in the Al Watani and a
road junction in the settlement were mentioned as nega-
tive aspects. Concerning the Al Ain Faydah, respondents
noted the distance from the city’s business center, which
takes time to travel to work, and the lack of entertain-
ment and recreational areas. Residents also pointed out
that they were very satisfied with their neighbors in terms
of their relations, sympathy, and confidentiality.

The results of a survey of residents’ satisfaction showed
that government housing projects can be considered an
acceptable place for a comfortable life with a high and
average level of satisfaction, which fully meets the needs
in terms of physiological, social, economic, and envi-
ronmental characteristics. Assessment scales from Abu
Dhabi and urban planning council (2010) were used to
calculate the approximate Estidama rating indicators for
these housing complexes. The results of a rough estima-
tion on the proposed scales in the Estidama PBRS V1.0
program showed that both complexes are gaining enough
additional credits (above 60) to obtain the Pearl 2 rating.
The percentage of points on the proposed categories is
shown in Fig. 10.

The figure depicts how categories of residential build-
ings, resource energy, materials management including
application of environmentally friendly substances in
construction and internal works, and the use of energy-
efficient technologies with lower emissions of harmful
substances influence the rating level. Besides, another
important aspect is the use of local, secondary, and bio-
degradable materials in construction and decoration, as
well as waste management and its sorting. Valuable water
management greatly contributes to the rating points as
well.

According to the master plan, these complexes are
equipped with systems to reduce water consumption
and sensors on internal and external facilities to control
water flow and leakages. Thus, roughly assessing hous-
ing against the rating system, it can be characterized as a
fairly accurate complex for sustainable housing develop-
ment. However, this assessment does not guarantee that
all conditions at all stages of construction will be met, as
it depends on many factors, including the choice of con-
tractors and technological solutions. Nevertheless, for
the complexes under study where people live, this system
has fully met its expectations, which affects the level of
satisfaction of residents with public housing.

Findings obtained in the course of research agree with
the results of other works. Thus, the paper (Howley et al.
2009; Buys and Miller 2012) modeled and quantitatively
and qualitatively evaluated the relationship between
residence density and satisfaction with the neighbour-
hood in central city districts. The study shows that a high
density of residents has a negative impact on the level of
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Al Faydah

Process
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m Livable Buildings

Precious Water

M Resourceful Energy

W Stewarding Materials

Fig. 10 The percentage ratio of credit points according to Estidama PBRS V1.0 for the studied state housing complexes

Al Watani

satisfaction and is also related to the quality of the envi-
ronment, noise level, traffic density, as well as the lack of
public participation and necessary services and facilities.
All these negative factors were considered when design-
ing facilities studied in this paper.

Examination of the impact caused by socio-environ-
mental factors on community satisfaction in different
districts of Delhi (Karuppannan and Sivam 2011) showed
that it becomes higher when houses are placed around
a public place or common open space. The provision of
well-located open spaces and good access to public infra-
structure play a crucial role in increasing urban sustain-
ability, which is taken into account in the Estidama rating
system. Similar results were obtained in the works (Win-
ston 2017; Al Shawabke et al. 2020).

Conclusions
This study assesses the level of satisfaction with public
housing offered by the UAE government to citizens, by
the physical characteristics and traditional social aspects
of the housing unit, urban design, and social environment
in the residential area, whereas also their contribution
to overall satisfaction, on the example of two completed
government projects in Abu Dhabi, namely, Al Faydah
and Al Watani.

According to the research results, the following conclu-
sions can be drawn:

1. The overall level of satisfaction of residents in these
complexes was estimated as high and average. A
study of various influencing factors shows that the
satisfaction level of 40-60% of residents is most
affected by the good performance of the housing, its

layout, and interior decoration. The lowest satisfac-
tion rate of 11-12% was established for the factor of
accessibility and the location of the building in the
complex.

2. The state housing projects in the UAE can be con-
sidered as acceptable for the comfortable life of resi-
dents with a high and average level of satisfaction,
which fully meets the needs in terms of physiological,
social, economic, and environmental characteristics.

3. The application of the Estidama rating system for
public housing construction fully meets the require-
ments and the expectations of residents although it
requires control over each stage of work.

The results obtained are of great scientific significance
and can be used in future research efforts.
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Appendix A
Resident satisfaction survey
Resident job:
Resident job timing:
Family members number:
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Number of kids:
Kids ages:
Resident unit type
Strongly Disagree Neutral Agree Strongly
disagree agree
| feel comfortable in 1 2 3 4 5
my Unit
| feel safe in my Unit 1 2 3 4 5
I enjoy spending 1 2 3 4 5
time in my Unit
My Unit has 1 2 3 4 5
adequate light
My Unit has the 1 2 3 4 5
required privacy
My family members 1 2 3 4 5
feel satisfied with
the new Unit
Do you have separate room to finish your work or spend YES NO
individual time
Do you have enough space for large numbers of guests? YES NO
Do you need extra space for family members to spent some ~ YES NO
nights at your home?
Is there continues maintenance arranged to your unit? YES NO
Do you think your Unit satisfy your needs? YES NO
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Strongly Disagree Neutral
disagree

Agree Strongly
agree

I enjoy the public
areas of the com-
pound

| enjoy various
activities in the
Public areas

| am comfortable
eating outdoor in
the Public areas

Sports services are
available in the
public areas

| can leave my kids
safe in the public
garden

| feel safe dropping
my kids to school

It's easy to go near
hospital

1 2 3

1 2 3

4 5

Comments:

Comments:

Any modifications have been done
by the resident to the unit?
If yes, what kind?

Do you keep windows opened in
good weather?

Do you use blinded curtains or
normal ones?

Do you hear noise from your neigh-
bors?

How do you collect your Unit trash?

Are there segregation trash units
nearby?

YES NO
YES NO
Blinded Normal
YES NO

Big trash units  Manual collection
YES NO

Public spaces (Park, School, Hospital, Sports, Services,

......... )-

My favourite thing about [Unit Design] is:

" IfI could change one thing about [Unit Design] it would

be:
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