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Abstract: Behavioral research studies propose that urban open spaces contribute to enhance sociability
in urban areas. The urban areas in the city of Abu Dhabi are less appealing to attract vibrant activity
and social life. This study investigates the role of the built environment in the enhancement of
neighborhood satisfaction and social capital in a residential neighborhood of Abu Dhabi. A total
of 145 residents were surveyed for their perception, attitude, and behavior. Regression analyses to
predict the role of the built environment of the open space, as well as the ethnicity of respondents, on
measures of neighborhood satisfaction and social capital were performed. Spatial data and audit
tools were used to assess the lack of suitable built-environment in the study area. Results indicate
that improvements to the built environment can improve both the social capital and neighborhood
satisfaction of the urban residents of Abu Dhabi. Implications of this study include recommendations
to enhance the experience of urban spaces in arid regions like Abu Dhabi. Recommendations include
adding landscape elements, providing a comfortable walking environment, adding attractive locations
and destinations, and a clean and safe environment with attractive buildings or homes.
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1. Introduction

Effective planning and design of open spaces in urban areas can add significant value to its
community. It can enhance the sense of community, social cohesion, and livability [1,2], and help
improve people’s physiology (heart rate and nerve activity) while reducing negative emotions and
anxiety [3]. However, most literature neglects public areas such as plazas, linear corridors, and
nature assets [4], especially since studies report that compactness and densification can create a more
sustainable environment [5]. Street corners and vacant and undeveloped spaces can also form small
open parks in an urban neighborhood [6] that can be used by residents, kids, and teenagers for
recreational and leisure activities. Free access to such parks in an urban setting can influence people’s
leisure-time activities and reduce the effect of a sedentary lifestyle [7,8]. Additionally, green open
spaces and vegetation appear to alleviate mental fatigue, as greener places reported a lower level of
fear and violent and aggressive behaviors [9,10].

Open spaces report significant economic impact on values of properties that have a visual
connection to parks in comparison to those that do not or are located away from the park [11].
Conversely, attachment to one’s neighborhood or social cohesion and participation in neighborhood
groups or activities are reported to be influenced by the urban form or built environment of the
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neighborhood [12]. However, the perception of availability, use, and attractiveness of such spaces in
the middle east, particularly in the capital city of the United Arab Emirates, Abu Dhabi, is limited
at best.

Abu Dhabi is the largest of the seven emirates in the UAE federation system. The developed land
of Abu Dhabi covers 972.45 km2 of the emirate. As of 2014, the urban population was estimated to be
1.14 million, while the rural population was 493,253, and 81% of the total population was made up
of expatriates (SCAD) [13]. In 2007, the Abu Dhabi Urban Planning Council (UPC) introduced the
Vision Abu Dhabi 2030. One of the vision goals introduced in the charrette was to create a livable
city by developing a good open space network [14]. Although the city launched many community
facilities and public realm guidelines, implementation remains slow and limited. At present, there
are no specific policies and regulations to improve the public spaces in the existing residential blocks.
Additionally, there is very little understanding of what type of open space is preferred by the residents,
and what kind of retrofit would enhance the social capital of the neighborhood. With the World Expo
2020 to be hosted in the UAE, all emirates, including Abu Dhabi, are involved in new development
and redevelopment of the urban area. Outcomes from this can help recommend appropriate design
and policy approaches that can improve the livability of these urban areas and improve the social
sustainability of the neighborhoods.

Therefore, this study examines the relationship between the built environment (walkable open
spaces) and the multi-cultural setting impact neighborhood satisfaction. This study also investigates
the relationship of the built environment, multi-cultural setting, and neighborhood satisfaction on the
social capital of a neighborhood in Abu Dhabi. This study further examines the characteristics of the
built environment that exist in the study area using both audit and spatial measures to provide design
and policy recommendations to enhance the perception of the built environment and neighborhood
satisfaction and social capital of the neighborhood.

2. Open Space in Abu Dhabi

The problem of open space in the UAE started incrementally after the discovery of petroleum and
the expansion of the city’s urban boundary. The addition of technological improvements and the entry
of automobiles caused a massive expansion that led to the development of an automobile-oriented
town [15]. Thus, streets became major linkages between destinations by a car while pedestrian
infrastructure was neglected to a great extent. Urban residents face challenges such as unshaded
pathways, inconvenient walking environment, insufficient natural elements, and unavailability of
physical features that support children and adults [16,17]. These missing elements in urban open
spaces have led to the segregation of residents from their surrounding outdoor environment [18]. Such
segregation reduces social interactions and communication and decreases opportunities for physical
activity. The consequences do not only affect the quality of social life and physical activity, but can also
lead to health and psychological problems. According to a US–UAE Business Council study in 2014, 90%
of deaths in the UAE are caused by a sedentary, chronic lifestyle that encourages diabetes, hypertension,
and cancer. Physical activity decreases chronic diseases such as diabetes, heart diseases, high blood
pressure, and cancer, as well as psychiatric illness such as anxiety, stress, and depression. Therefore,
improving urban open space has long-term implications for the community, such as enhancing social
capital, the interaction between people, connectivity, and walkability. Planning literature recommends
that having access to a neighborhood park and natural surroundings can affect mental and physical
health, reduce chronic diseases and stress, and elevate individual performance [19,20].

3. Benefits of Public Open Space

3.1. Physical Activity and Public Health

Open spaces such as parks and accessible shaded pathways have been investigated for their relation
with physical activity and overall public health. It has been reported that small local parks in urban
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settings could influence people’s leisure-time activities and enhance active living [21]. Additionally,
high density of residential destinations, a mix of land uses, and diversity in destinations all have an
impact on adult physical activities [22]. Open spaces have been reported to reduce sedentary behavior
and encourage higher levels of physical activity for residents.

3.2. Neighborhood Satisfaction

Neighborhood satisfaction refers to the overall evaluation of the neighborhood environment
by its residents. Research on neighborhood satisfaction has investigated the personal, social, and
psychological factors, but has overlooked the physical environment that is associated with neighborhood
satisfaction [23]. A physical environment that supports non-motorized modes of travel influences
an individual’s perception and neighborhood satisfaction. For example, higher walkability can be
observed in neighborhoods that reported higher density levels, diversity in land-use, better street
connectivity, accessibility, and safety [24]. Additionally, a well-maintained neighborhood, availability
of recreational destinations and parking space, and availability and proximity of public amenities
and commercial services have been reported to have a positive impact of the on neighborhood
satisfaction [25].

3.3. Social Capital

Social capital is the outcome of trust and reciprocity among residents through social interactions,
which leads to higher levels of political involvement, volunteerism and social get-togethers with friends
and families. Research indicates linkages between health, democracy, crime, and economy with social
capital [26]. However, its relation to the physical environment is understudied.

Well-planned public open spaces have been reported to have a positive relationship with social
capital. The greenness of common areas between buildings plays a significant role in community
growth, safety, and social relations, and the presence of nature attracts more resident to conduct outdoor
activities compared to places that are devoid of nature [19]. Providing a gathering place where people
can meet, interact, and communicate or conduct some physical activities can significantly enhance
social capital. For instance, Kweon, Sullivan, and Wiley [27] reported that the availability of trees and
grass in common spaces within the neighborhood boosts social interactions and ties between older
adult residents. An observational study in public open spaces in 59 neighborhoods (27 neighborhoods
with natural features while 32 were barren) [28] reported that the presence of trees influences social
interactions between residents, which leads to enhanced vitality. Therefore, the presence of nature
was reported to improve social interactions, relationships, and activities within neighborhoods. Such
neighborhoods enhance the social capital of the urban area and are assessed by understanding the
perception and accessibility of its surroundings by its residents.

3.4. Accessibility to Open Space

Proximity to activity areas and recreational facilities plays a vital role in residents’ attainment
of recommended physical activity [8]. Access to parks encourages higher levels of physical activity
among residents of all ages and gender [29]. Additionally, the activity level of neighborhood residents’
increases correspondingly with the number of parks within one hectare [30]. Both ease of access and
number of parks add to the aesthetic value and to residents’ desire to participate in activities in the
public area and engage in more walking and biking in the community [31].

In summary, the characteristics of open spaces in the surrounding neighborhood have a significant
influence on people’s interaction and sociability. In doing so, several studies have addressed different
open space elements, such as natural features and the aesthetic value of the space. While the influence
of open spaces on activity level is quite clear, the influence of neighborhood surroundings on the social
capital of the neighborhood remains to be investigated. This study, therefore, examines the impact of
urban open spaces on the perception of satisfaction of the neighborhood and social capital in the city of
Abu Dhabi.
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4. Method

4.1. Study Area

This study investigates the social capital and neighborhood satisfaction of an urban block,
Al Za’franah, in Abu Dhabi. Al Za’franah is a residential neighborhood that was developed in 1981 [32].
It consists of three sectors (sectors E37, E38, and E38-01), for a combined area of 0.72 km2. It is located
on the island of Abu Dhabi (Figure 1), and according to Statistical Center of Abu Dhabi [13] census
data, it has a total population of 6021 (3124 males and 2897 females). It is surrounded by the Eastern
Mangrove Lagoon National Park from the north and by residential neighborhoods from the other sides.

Figure 1. Satellite image of the study area.

4.2. Survey Content and Administration

The perception of the built environment was measured using a combination of questions extracted
from the Neighborhood Environment Walkability Survey (NEWS) [33], and the Parks and Recreation
Areas Self-Report Survey [34]. Social capital was assessed by the questions from the Social Capital
Integrated Questionnaire developed by Grootaer [35]. These survey instruments have reported good
reliability and validity and were translated into Arabic and Urdu for the residents (two common local
spoken languages). Physical features of the open space were measured using spatial data in GIS and
an audit tool (Checklist Audit Tool) [36].

The survey included a total of 78 questions grouped into five sections. The first section tested
participants’ walking behavior to different types of destinations that were located within 10- to
15-minute walking distance from participants’ residence (seven items). The second section examined
participants’ perceptions regarding their neighborhood (38 items). It consisted of five sub-sections,
including places for walking and cycling, neighborhood surroundings, safety from traffic, safety from
crime, and function. The third section evaluated the level of neighborhood satisfaction (18 questions).
The fourth section included five sub-sections including groups and networks, trust and solidarity,
collective action and cooperation, social cohesion and inclusion, and empowerment, which all together
assess the social capital of the place (14 questions). The last section included basic demographic
questions (six items). The survey was distributed at different times of the day and evenings, both
on weekdays and weekends. Volunteer residents (convenient sampling) were surveyed during the
wintertime from the 20th of December, 2015 to the 31st of January, 2016.
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4.3. Statistical Analyses

Built environment measures report a high correlation, especially when several measures are
included in the same analysis [37,38]. To avoid the effect of covariance, Confirmatory Factor Analysis
(CFA) was performed to derive the factor scores of five latent variables (independent variables):
accessibility, perception, neighborhood surrounding, safety from crime, and safety from traffic.
The neighborhood satisfaction was estimated as the average satisfaction of 18 characteristics of the
neighborhood questions. The alpha for neighborhood satisfaction reported a value of 0.7914. The social
capital was calculated as the average of six themes: (1) Groups and networks; (2) Trust and Solidarity;
(3) Collection Action and Cooperation; (4) Social Cohesion and Inclusion; (5) Sociability; and (6)
Empowerment and Political Action. Regression analysis was performed to examine what built
environment perceptions relate to neighborhood satisfaction. Another regression analysis predicted if
neighborhood satisfaction and factors of the built environment relate to social capital. Further to this
analysis, this study assessed the built environment using spatial and environmental audits to identify
what built environment measures need improvement to enhance neighborhood satisfaction and social
capital of the study area.

5. Results and Discussion

5.1. Respondents Characteristics

A total of 145 fully completed surveys were collected which included 75 male and 70 female
participants. It appears that residents of the study area are multi-national. The majority of study area
residents are Southeast Asians, who represent 58% of the population, followed by individuals from the
Gulf Cooperation Council (GCC), which included individuals from Egypt, Jordon, Syria, and Palestine
(18%) and others (15%). Additionally, about 10% of the local Emirati population responded to the
survey, which represents the general distribution of the population of Abu Dhabi. Table 1 summarizes
the respondents’ characteristics.

Table 1. Respondent demographic information.

Measures Male Female Total

Age
21–24 18 (12.4%) 14 (9.6%) 32 (22.1%)
25–34 26 (17.9%) 38 (26.2%) 64 (44.1%)
35–44 26 (17.9%) 17 (11.7%) 43 (29.7%)
45–64 5 (3.4%) 1 (0.7%) 6 (4.1%)
Education
High-school 29 (20%) 14 (9.6%) 43 (29.7%)
Bachelor 30 (20.7%) 36 (24.8%) 66 (45.5%)
Masters 15 (10.3%) 14 (9.6%) 29 (20%)
Doctoral 1 (0.7%) 4 (2.8%) 5 (3.4%)
Others - 1 (0.7%) 1 (0.7%)
NR - 1 (0.7%) 1 (0.7%)
HH Income
<10,000 32 (22.1%) 37 (25.5%) 69 (47.6%)
10,000–30,000 33 (22.8%) 17 (11.7%) 50 (34.5%)
>30,000 4 (2.8%) 1 (0.7%) 5 (3.4%)
NR 6 (4.1%) 15 (10.3%) 21 (14.5%)
Ethnicity
Local 9 (6.2%) 5 (3.4%) 14 (9.7%)
Asian 50 (34.5%) 34 (23.4%) 84 (57.9%)
GCC 9 (6.2%) 17 (11.7%) 26 (17.9%)
Other 7 (4.8%) 14 (9.7%) 21 (14.4%)
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5.2. Principle Component Analysis

The confirmatory factor analysis was performed to derive the factor scores for each latent variable
identified in the NEWS questionnaire. A threshold of 0.5 was used to determine the group of variables
that best explained the latent variables of accessibility, perception, neighborhood surroundings, safety
from traffic, and safety from crime (Table 2). Standardized factor loading of 0.3 or 0.4 and above can be
used operationally as a salient factor loading for a latent variable [39] (p. 115). The perception factor
reported the lowest reliability coefficient (alpha) of 0.562, while the crime safety factor reported the
highest reliability coefficient of 0.676. A meta-analysis of studies reporting the reliability coefficient
found that the constructs of perception, values, belief, or behavior tend to report lower alpha values
compared to other constructs such as intentions and attitude [40]. However, the likelihood ratio
(chi-squared test) reported statistical significance for all five latent variables.

Table 2. Built environment constructs from confirmatory factor analysis.

Variables Accessibility Perception Surrounding Traffic Safety Crime Safety

Walkability to stores 1.000 - - - -
Walkability to other places 1.208 - - - -
Walkability to transit stop 1.566 - - - -
Walkability to non-gov. services 2.964 - - - -
Walkability to gov. services 2.055 - - - -
Availability of sidewalks - 1.000 - - -
Availability of bicycle or pedestrian trails - 2.505 - - -
Separation of sidewalks by cars - 3.070 - - -
Separation of sidewalks by Grass/dirt - 1.645 - - -
Trees along streets - - 1.000 - -
Trees shade on sidewalks - - 1.687 - -
Free of litter - - 0.541 - -
Attractiveness of natural sights - - 0.983 - -
Attractiveness of buildings/homes - - 0.683 - -
Traffic along home street - - - 1.000 -
Traffic along nearby streets - - - 0.788 -
Air pollution - - - 0.295 -
Lighting at night - - - - 1.000
Interaction with others - - - - 1.296
High crime rate - - - - 1.249
Safety during the day - - - - 0.947
Safety during the night - - - - 0.629

Reliability Coeff. (Cronbach’s alpha) 0.671 0.562 0.601 0.669 0.676
Likelihood Ratio (Model vs. Saturated) 9.14 * 9.26 *** 10.25 * 10.59 **** 10.17 *

* p < 0.10; ** p < 0.05; *** p < 0.01; **** p < 0.005.

5.3. Regression Analysis

Two regression analyses tested the significance of the perception of built environment variables
for the neighborhood satisfaction, and the impact of both on social capital (Table 3). The regression
models reported statistical significance. Additionally, tests for violation of assumptions of Ordinary
Least Square (OLS) regression was performed. The section below reports the outcome of the regression
analysis on neighborhood satisfaction while the following section reports the regression outcomes on
social capital.

5.3.1. Predicting Neighborhood Satisfaction

Neighborhood satisfaction was calculated as the average of all the responses to 18 questions with
responses ranging from 1 to 6, with an average value of 3.66 and an alpha of 0.791. This indicates the
residents were closer to being somewhat satisfied with their neighborhood. The regression model
predicting this variation with ethnic group and built environment as primary determinants and the
socio-demographic information as the control variable was analyzed. The regression model explained
32.8% of the variance and was statistically significant at p < 0.001 (Table 3). The built environment
constructs and the ethnicity measures reported statistical significance in predicting neighborhood
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satisfaction. Access, perception, and surrounding constructs reported a positive association with
neighborhood satisfaction. By contrast, the ethnic groups of Asians and Others reported negative
associations in comparison to the locals in the neighborhood. This indicates the built environment
constructs play a decisive role in the satisfaction of residents living in a neighborhood, and improving
the existing built environment can enhance their level of satisfaction. These results concur with
previous studies that reported a positive relation to the neighborhood satisfaction if it had good
accessibility and better perception of its surrounding [41,42]. Hence providing open spaces that are
easily accessible and attractive can enhance the satisfaction levels of the residents of that neighborhood.

Table 3. Predictors of neighborhood satisfaction.

Variables
Neighborhood Satisfaction (Dep. Variable)

Coef Std Error t

Ethnicity
GCC −0.316 0.242 −1.31
Asian −0.416 ** 0.206 −2.02
Other −0.679 *** 0.258 −2.63

Age
25–34 years 0.132 0.161 0.82
35–44 years 0.047 0.177 0.26
45–64 years 0.418 0.298 1.40
65 years or older −0.118 0.104 −1.13

Education
Bachelor’s Degree −0.114 0.149 −0.76
Master’s Degree −0.057 0.172 −0.33
Doctoral Degree 0.074 0.331 0.22
Other Degree −1.796 **** 0.63 −2.85

Income (AED)
10–30K −0.195 0.125 −1.56
>30K 0.032 0.293 0.11

Built Environment
Access 0.449 * 0.235 1.91
Perception 0.544 * 0.287 1.90
Surrounding 0.291 ** 0.124 2.35
Crime 0.384 0.483 0.79
Traffic Safety 0.000 0.071 0.00

Number of Observations 123
F (18, 104) 2.82
Prob > F 0
R-Squared 0.328
Adj R-Squared 0.212
Root MSE 0.582

* p < 0.10; ** p < 0.05; *** p < 0.01; **** p < 0.005.

Conversely, a unit increase in the number of Southeast Asians and other non-GCC residents in
comparison to locals tends to report a lower neighborhood satisfaction. This may indicate a case of
social and cultural segregation of perception of non-locals living in cohabitation with the Emirati
population [43]. Studies show the existence of social segregation in the Emirate of Abu Dhabi, which
can influence this negative relation. While recent studies call for more inclusionary planning [44,45], it
seems the non-locals are not satisfied living in a neighborhood with the local population.

While acknowledging the socio-cultural segregation, the results of this analysis indicate that the
built environment constructs, such as accessibility within the neighborhood, perception of the built
environment, and the surroundings within the neighborhood play an essential role in improving the
satisfaction of the neighborhood. Hence design approaches should acknowledge these personal and
cultural needs when proposing new open spaces in the neighborhood of Abu Dhabi.
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5.3.2. Predicting Social Capital

Social Capital was calculated as the average of the sum of each construct used to predict social
capital. The responses report an average of 5.69 (range of 1 to 9.5) with an alpha value of 0.713.
The primary predictor variables included the five constructs of the built environment, the ethnic groups,
and the neighborhood satisfaction variable, while controlling for the socio-demographic characteristics
of the respondents. A multi-collinearity test was performed to exclude variables with high correlation.
However, none of the predictive variables included in the model reported a high association.

The regression model explained 28% of the variance and was statistically significant at p < 0.010
(Table 4). It has to be noted that social capital is a complex measure influenced by complex indicators,
including political affiliation, social cohesion, family network, etc. [26]. Only constructs that relate to
the built environment and neighborhood satisfaction were included in this analysis.

Table 4. Predictors of social capital.

Variables
Social Capital (Dep. Variable)

Coef Std Error t

Ethnicity
GCC 0.959 ** 0.421 2.28
Asian 1.406 **** 0.363 3.87
Other 0.683 0.460 1.48

Age
25–34 years −0.253 0.279 −0.91
35–44 years −0.466 0.305 −1.53
45–64 years −0.523 0.518 −1.01
65 years or older 0.100 0.181 0.55

Education
Bachelor’s Degree 0.378 0.258 1.47
Master’s Degree 0.575 * 0.297 1.93
Doctoral Degree −0.735 0.571 −1.29
Other Degree 2.507 ** 1.128 2.22

Income (AED)
10–30K 0.352 0.218 1.61
>30K 0.388 0.506 0.77

Built Environment
Access −0.411 0.412 −1.00
Perception −0.207 0.503 −0.41
Surrounding 0.300 0.219 1.37
Crime −1.716 ** 0.836 −2.05
Traffic Safety −0.058 0.123 0.47

Neighborhood Satisfaction 0.487 **** 0.169 2.88

Number of Observations 123
F (18, 104) 2.13
Prob > F 0.008
R-Squared 0.28
Adj R-Squared 0.15
Root MSE 1

* p < 0.10; ** p < 0.05; *** p < 0.01; **** p < 0.005.

Ethnic groups, the built environment, and neighborhood satisfaction reported significant statistical
relations with the social capital of the neighborhood. While the ethnicity of the respondent and the
neighborhood satisfaction reported a positive association with social capital, perception of crime
reported a negative association. With a unit increase in perception of crime, the social capital of
the neighborhood tends to reduce by 1.7 (p < 0.05). Crime rates impact people’s perception of the
community they live in, and hence crime prevention can improve the social capital of the neighborhoods.
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Individuals with origins from Southeast Asia and the GCC, in comparison to the locals, report a
positive association with the social capital of the neighborhood. It is again indicative of the social and
cultural differences that are specific to the region. Most locals prefer, culturally, to live in neighborhoods
that are developed primarily for the Emirati population. The UAE government provides incentives and
support to the local population to construct or develop their residences in the subdivisions identified
for the local population [46,47]. Most Southeast Asians and non-local Arabic population live in or close
to the city center and do not have clear communities for individuals from their country of origin. Such
a mix, studies report, creates higher social capital among individuals of a community [48].

Neighborhood satisfaction reported having a positive and significant relation (0.49) with social
capital at p < 0.001. In other words, individuals with high neighborhood satisfaction report to add to
the social capital of a place. Additionally, the built environment factors such as accessibility, perception,
and surrounding of the neighborhood did not report significance because of the moderating effect of
neighborhood satisfaction. Moderating variables tend to change the significance of the relationship
of built environment variables as reported by previous studies [38]. Attention to improving the
satisfaction of the residents of the neighborhood can improve the social capital of the neighborhood.

In summary, built environment factors influence neighborhood satisfaction, which in turn reports
a significant relationship with social capital. While the individual built environment factors tend
to report multi-collinearity and tend to be co-dependent [37], for the predictive model, the analysis
of the existing built environment can provide guidance to propose design and policy solutions that
can improve the overall quality of life of the residents of the neighborhood. The assessment of
the neighborhood for these environmental factors was conducted using both spatial analysis and
environmental audits.

5.4. Analyzing Neighborhood Surroundings: Spatial Analysis and Environmental Audit

Spatial analysis and the audit of the existing built environment can help identify specific
recommendations to enhance the levels of satisfaction with the neighborhood and improve the social
capital of the open area of Abu Dhabi. Three characteristics of the built environment—land-use
mix, connectivity, and open area—were determined using spatial analysis. The audit tool used
was the Checklist Audit tool developed by Brownson et al. [35] to assess the built environment in
the neighborhood.

5.4.1. Spatial Assessment

Land-Use Mix

The study area is 0.72 km2, of which 45.4% is built up (Figure 2). Spatial analysis indicates that
the study area contains various uses besides residential land-use, such as commercial, mixed-use,
governmental, educational, recreational, health, religious, and utility uses. Residential use is 76.41% of
the total developed land, followed by educational land use (10.81%). Religious use (mosques) is 4.15%
of all land-uses and is distributed at various locations in the study area. However, commercial and
mixed-use lands are clustered in one area and altogether total only 2.27% of the entire developed land.
The land-use mix was calculated using the following formula:

Land-use mix = −[(
n∑
1

(p) ∗ ln(p)) / ln(n)] (1)

where p refers to the proportional area for each use and n refers to the number of parcels. The study
area has a land-use mix value of 0.16, which indicates a very low mix of land-use, where 1 indicates a
high land-use mix and 0 no mix of uses in the site.
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Figure 2. Land-use of the study area.

Connectivity

The study area has a total of 20 interconnected streets with a total length of 7832.9 m (minimum
length of 120.2 m and a maximum length of 943.4 m), and an average length of 391.6 m. Interior
streets in the study area are narrow two-way streets of 8 m in width with 27 intersections (3-way and
4-way intersections) and three cul-de-sacs. The connected node ratio value is 0.9, which gives a good
indication of network connectivity. However, Figure 3 shows the unequal distribution of intersections
throughout the study area. The link–node ratio value is 0.67 (the perfect value is 2.5), which indicates a
low connectivity ratio [49]. Pedestrian walkways vary between 0.8 meters to 11.2 meters depending
on the house set-back from the street. They are interrupted by driveways for cars, which affect the
continuity of the sidewalk.

Figure 3. Study area connectivity.
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Open Space

Spatial analysis of open space revealed that the total open area is 0.38286 km2, representing both
private and public open areas (Figure 4). Paved areas are 11.5% of the total open area, and 10.4%
of the open area is used for parking, while green open areas are only 15.6% of the total open area.
This indicates that very little of the open space is used as shaded pathways, alleyways, or walkways
with trees and green spaces. Studies indicate that such spaces enhance the levels of neighborhood
satisfaction are and hence critical for its residents to be active in their community [50].

Figure 4. Study area open space plan.

5.4.2. Audit Tool Assessment

The Checklist Audit tool developed by Saint Louis University School of Public Health [36] was
used to audit the neighborhood to understand the characteristics of land use, transportation, facilities,
aesthetics, signage, and social environment of the urban block under study (Table 5).

Table 5. Environmental audit of study area.

Variable Quality Comment

Residential Good 4 out of 6 destinations available
Public/governmental Moderate 8 out of 13 destinations available
Commercial Moderate 12 out of 21 destinations available
Recreational Poor 3 out of 9 destinations available
Natural features Poor 1 out of 4 destinations available
Walkability Moderate Depends on houses setbacks
Bikability Poor No bike lanes are available

Street connectivity Poor Not the interconnected street system. Many closed loops
and cul-de-sacs.

Crossing aids Poor No/rare crosswalks (marking)
Traffic calming devices Poor No/rare availability of traffic calming measures
Street lighting Moderate Available on the sides of the streets only, not alleyways.
Recreational facilities Moderate Two small pocket parks
Recreational equipment Moderate Only those available at the park
Amenities Poor No public toilets, vending machines, or other amenities
Attractive features Moderate Trees available, but not well planned
Comfort features Poor Only in the park (benches, shade trees, and elements)
Air pollution Good No air pollution
Noise pollution Good No noise pollution
Physical disorder Good No significant physical disorder found
Signage Poor Only stop sign, and yield

Social activities Good
People of different ages were present,
People conducting various physical activities were present



Sustainability 2020, 12, 3200 12 of 16

Land Use

The study area shows mostly a mix of residential building types with very little integration
of other land uses (four of six residential types were visible). Retail and commercial destinations
provide residents with their daily essentials (12 of 21 commercial and retail establishments were
visible). However, the area lacks large commercial destinations such as shopping malls, theaters, and
hotels. It also provides the essential public and governmental services that are needed for educational,
religious, and health purposes (8 of 13). Only one small park that includes playgrounds and a sports
court exists for recreational use by the community. There is a lack of green spaces between buildings
(all green spaces were either inside the park or little private parks in front of individual villas) with all
parking located on-street and not sufficient.

Transportation

All of the streets in the study area are two-way lanes, 8 m in width with street lights on each
side. Most roads are connected by three-way intersections, in addition to some cul-de-sacs and closed
loops. Additionally, there are no walking or cycling paths, except for the occasional building setbacks.
There are two public bus stops on the south side of the site. Traffic calming approaches have not been
incorporated throughout the study area, which can discourage the use of the street for walking or
biking. In all, the street network and cross-section do not support safe non-motorized modes of travel
within the study area.

Facilities

There are no other open area facilities available other than the two pocket parks in the study
area. The park contains playgrounds, green areas, sitting areas, one small sports court, and trash bins.
However, it lacks picnic tables, water fountains, restrooms, and vending machines. These amenities
add to the convenience of the use of public open spaces and hence can be included in the parks to
enhance social activities in the area.

Aesthetics

There are no considerable attractive natural or artificial features in the site, except for those
available in the pocket park, in addition to trees and hedges available randomly in the study area.
Although very little air or noise pollution was observed during the study period, the area generally
lacks shade from trees during the daytime. The study area seemed well maintained generally, as there
were no graffiti or broken or discarded items, with very little litter on the site.

Signage

Although the study area had stop signs and yield signs to direct driving at intersections, cautionary
warning signs such as public parks, crosswalks, speed limits, and children play areas can make the
neighborhood safe for children to walk and play in the community.

Social Environment

The researcher noticed that the area is usually active. People from different age groups engaged in
various types of activities, such as sitting, walking, jogging, talking, playing, studying, and watching
over younger kids. Building setbacks were used by residents to engage in casual sports activities.

6. Conclusions

The built environment constructs influence neighborhood satisfaction, which in turn has a positive
impact on the social capital of the community. This study adds to the understanding of factors related
to the improvement of the social capital of a location. Built environment constructs, such as accessibility
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to destinations, perception of the environment, and the neighborhood surroundings influence the
satisfaction of the residents in a community.

To enhance accessibility, neighborhoods should provide opportunities to travel to increased daily
destinations for its residents, such as local stores, public recreation centers (parks), and administrative
destinations such as banks and post offices [8].

Positive perception of the neighborhood is critical for individuals to feel good about their
neighborhood. The perception of availability and safe use of sidewalks enhances neighborhood
satisfaction. Henceforth, sidewalks clear of litter, shaded walkways, trees, a safe distance from traffic
and a well-connected pedestrian network should be planned for the residents of neighborhoods.

Additionally, neighborhoods that are perceived to be safe from crime highly correlated with
neighborhood satisfaction [23]. It is not necessarily the direct impact of crime, but even the physical
environment that can create an impression of crime, which is related to negative satisfaction with
the neighborhood. Developing and maintaining clean and aesthetically appealing surroundings of
open space can reduce the indirect effect of the perception of crime and can improve the levels of
neighborhood satisfaction.

The cultural mix of a neighborhood has a positive impact on social capital but a negative relation
with neighborhood satisfaction. Social segregation in the UAE has been reported in many recent studies
that could make the perceptions of Emirati and non-Emirati, and especially the non-Arabic population,
to be socially and culturally different. Recent studies debate the cultural integration of these ethnicities
as a community [51]. For example, the planning system in the UAE separates citizens from expatriates;
natives live in neighborhoods subsidized by the government, while expatriate housing is provided by
the market. In addition, providing various housing types for different ethnicities and income levels in
one area is culturally inappropriate. The desire for privacy and cultural homogeneity is firmly rooted
in citizen’s traditions. However, the cultural mix within the community adds to the social capital of the
neighborhood. It can improve the trust and solidarity, social cohesion and inclusion and empowerment
across all individuals irrespective of their country of origin [52,53].

Henceforth, improving the neighborhood while being sensitive to the cultural and social needs of
its residents can improve both neighborhood satisfaction and the social capital of the neighborhood.
Some specific recommendations include adding trees, creating a comfortable walking environment,
increasing the number of attractive locations and destinations, a clean and safe environment, and
aesthetic architecture of buildings or homes.

Both the spatial analysis and audit tool assessment confirmed a low integration of land-use mix
in the urban block. The low land-use mix value highlights lack of destinations and facilities in the
urban neighborhood such as coffee shops, theaters, hotels, malls, department stores, warehouses, office
buildings, universities, police and fire departments, museums, community centers, indoor fitness
facilities, golf courses, sports tracks, parking lots, and water bodies.

The spatial analysis reported an unequal distribution of intersections in the study area. Thus the
block sizes vary from short to super-long blocks, which results in higher trip lengths. Additionally,
low connectivity due to cul-de-sacs and looped streets can discourage walking within the community.
Lack of appropriate walking infrastructure due to irregular building setback and driveways, as
well as the non-existence of bike lanes and lack of traffic calming design in the community makes
it unsafe to walk within the neighborhood. Although the Abu Dhabi Road Design Manual [54]
proposes a street cross-section that includes these elements for streets in Abu Dhabi, the study area
lacks pedestrian-oriented design that can encourage walking. Hence the Abu Dhabi Department
of Municipalities and Transportation should make efforts to develop the streets with Abu Dhabi
neighborhoods to make them conducive for walking and biking, and discourage the use of cars.

Roads cover a significant portion of the open area. The landscaped area is just about 15%, with
only one public park within the neighborhood. This makes the community suitable for cars and less
for physical activity for both adults and children in the study area. Additional parks and inclusion of



Sustainability 2020, 12, 3200 14 of 16

aesthetically appealing street design elements such as trees to shade the pedestrians, water fountains,
and picnic tables can encourage effective use of the open space.

In conclusion, the outcome from the spatial analysis and the audit tool, in addition to the survey
responses, indicate a need to provide more opportunities for residents to walk, recreate, and socialize.
Specific destinations such as retail and the recreational and aesthetic design of the neighborhood
streets, buildings, and parks can provide opportunities to walk and bike and achieve higher levels of
physical activity while discouraging the use of private cars for short-distance trips. This can enhance
the social capital and neighborhood satisfaction and achieve the goals of Abu Dhabi 2030, which aim
to create a well-connected pedestrian network to diverse destinations in order to form a healthy and
safe community in Abu Dhabi.
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