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Abstract: The rapid urbanization growth of Dubai has resulted in connectivity issues, considered
tremendous development pressure. That leads the local authorities to set a vision for Dubai as a 15-
20 minute city by 2040. The 15-minute city, where all services can be reached with minimum travel
time using sustainable mobility means (walking, cycling, or electric biking). This paper aims to
assess the current walkability situation within 15 minutes in the most significant parts of Dubai.
This study considered 13 communities; Bur-Dubai and Business Bay were selected to represent the
ungated communities, and eleven major gated communities were considered to indicate the gated
ones. Those neighborhoods are selected based on the developments' socio-economic status and
population density. The assessment considered 14 essential services, categorized into five
categories: educational, health, social, entertainment, and religious. The research methodology
conducted desktop research, site visits, interviewing random residents to collect data, and then
using ArcGIS to assess walkability. The results show (64.5%) of the ungated neighborhoods
population which access essential services within 15 minutes, while most of the gated communities
residents must use cars to access many services. Furthermore, services distribution patterns and
walkability infrastructures outside these developments should be developed to obtain higher
walkability indicators.

Keywords: urban design; sustainability; sustainable development; gated community; walkability;
Dubai; United Arab Emirate

1. Introduction

Sustainability broadly indicates programs, initiatives, and actions to preserve a particular
resource. However, it refers to three distinct areas: social, economic, and environmental —the three
pillars of sustainability [1]. Scholarly discourses emphasize the importance of promoting accessibility
in cities by sustainable means to mitigate environmental and social problems [2-5]. Therefore,
walkability is a core urban design element because of being advantageous on three fronts: health,
livability, and sustainability [6]. From environmental aspects, and according to the IPCC report, 2022
[7], the concept of walkable cities will play a pivotal role in shaping eco and resilient cities by
decreasing CO2 emissions and declining the climate change chart because the main reason for those
changes is automobility. Implementing the idea of the 15-minute city, urban sprawl, increasing
population density, and Considering key planning principles to achieve ‘complexity’ will create the
main challenges [8]. In other words, finding sustainable transportation solutions that preserve the
convenience of residents while reducing emissions [9]. The crucial side effects of transportation are
becoming a severe headache to Gulf cities such as Dubai, Abu Dhabi, and Doha, which have
experienced excessive development pressure over the last 20 years [10]. By adopting the 15-minute
city concept in urban planning and infrastructure development, two of the United Nation’s
sustainable development goals (SDGs) would be met; goal “3,”: good health and well-being, and goal
“11,”: sustainable cities and communities. For those reasons, the 15-minute concept has become the
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most adopted concept in sustainable transportation and generally the most popular concept linked
to sustainable cities.

Some authors have pointed out that the 15-minute city has been introduced previously. On the
contrary, it is quite rooted in history, as it re-interprets several ideas from earlier planning practices,
such as Howard's Garden City [11], the neighborhood unit by Clarence Perry [12,13], which inspired
the urban planning of many post-war British and American cities, the Central place theory by Walter
Christaller [14], the urban vitality approaches of Jane Jacobs [15], the geography of time by Torsten
Hagerstrand, the human-scale urban design by Christopher Alexander and Jan Gehl [16], the
pedestrian pocket proposed by Peter Calthorpe [17], around stations in the Transit-oriented
development approach [18], the principles of New Urbanism founded by Andrés Martin Duany and
Elizabeth Plater-Zyberk [19], and Smart Growth [20]. Similar versions of ‘urban cells” or 30- and 20-
minute neighborhoods have emerged globally in the past decade. The 15-minute city is one of the
variations of a more general concept, which refers to a (part of a) city whose residents can access
essential activities within a given travel time [21]. This research focuses only on walkability
(cyclability and electric bikes are not considered). Most literature considers walking within a time
frame of % mile [22,23]. Of course, the accessible time differs between the various sustainable modes
of transport, as a sustainable traveling mood to access essential services (Health, Education, Religious,
Social, and Entertainment). In this context, It is vital to highlight that the social services are included
in the transit stops because a 15-minute walk shed provides access to regional transit—at least one
station ( bus or metro station) [6], to allow the residents to access the services at the city level
(universities, Offices zone, ... etc.).

2. The 15-minute city and Dubai

This research aims to determine whether Dubai neighborhoods are walkable within 15 minutes,
one of the main precepts of sustainable urban design. The literature on Dubai does not address this
urban planning and design aspect. Few authors highlighted a general overview of Dubai’s
walkability infrastructure without assessing and measuring the current walkability situation for
Dubai [24-27]. The fastest development in Dubai makes it varied from the long development time
process cities (American and European cities) [28]. The false-color map in Figure 1 shows Dubai's
massive, dramatic, and quickest development in 1992, 2002, and 2022, respectively. In the earlier
image, an empty desert fills the lower right part of the map as the cityscape hugs the coast. The final
image shows the area almost served with transportation infrastructure, water development, and
irrigated fields as vegetation spreads.
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Figure 1. Dubai's development in 1992,2002 and 2022.

The 15-minute city concept aims to develop self-sufficient communities with the essential
functions of health, education, entertainment, and social and religious needs. The only way to achieve
this vision is by mixed-use zones and decentralizing urban operations and services [15]. However,
the plan for Dubai 2040 aims to apply Dubai’s 15 - 20 Minutes policy to all of Dubai’s Neighbourhoods
by developing sustainable means of transportation infrastructure and replanned locations of serval
essential services.

Dubai master plan 2040 involves creating integrated service neighborhoods with all the required
facilities and increasing the population density around metro and bus transit stations. The master plan
document defines the 20-minute city as “a city where residents can travel to their destinations on foot
or by bicycle in 20 minutes”. The plan’s vision is to promote 80% accessibility of their daily
requirements within a maximum of 15 to 20 minutes. The plan expects to enhance the capacity of the
service in urban areas and add new regulations and codes to get developing permits [29]. His
Highness Sheikh Mohammed Bin Rashid Al Maktoum, the Ruler of Dubai, has approved phase II of
the master plan, which will be adopted in all of Dubai areas. It mainly focuses on the Residential
Neighbourhood sector, and the development agendas are based on the 15-20 minutes concept. Plan’s
agenda:

¢  Maximizing the efficiency of resource utilization

e  Promoting attractive, healthy, and inclusive communities

e Doubling the amount of green and leisure areas and public parks will provide a healthy
environment for residents and visitors.

The plan aims further by sustainable and flexible mobility to foster economic activity and attract
foreign investments to the Dubai sectors. In addition, this safeguards the Emirate's cultural and urban
heritage by strengthening citizens’ sentiments toward older neighborhoods and upcoming
communities, developing comprehensive legislation, and planning a governance model to support
sustainable development and growth. The actual and future challenge for Dubai neighborhoods is to
be 15 minutes. Besides the rapid development, neighborhoods have the fastest increase in Dubai’s
population [30,31]. Figure 2 illustrates the annual growth rate of 1.58 to 1.48% in the last four years.
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Figure 2. The increase in Dubai’s population in the last decade (from 1992 to 2022).
3. Aims and Methodology

3.1. Aims

The paper aims to present a methodology that allows examining the concept of the 15-minute
city, showing which parts of Dubai city and which percentage of its population can access a location
of a given service within certain time thresholds and using a specific mode of transportation (walking
mode). Therefore, this methodology can be useful in the diagnostic phase to assess how much a
certain city can be considered a 15-minute city (or a 10-minute city, a 5-minute city, etc., depending
on the time threshold adopted) concerning the actual spatial distribution of the locations of a given
service. The method will be further assessed in the planning phase through the recommendations
section, which identifies how to increase the number of their locations or spatially re-distribute these
locations to raise the percentage of inhabitants who can access them in a given time threshold.

The methodology's diagnostic application will be tested in some of Dubai’s ungated and gated
communities.

3.2. Case Study

Dubai is the capital and the second largest Emirate, with an area of 4,114 square kilometers in the
UAE (United Arab Emirates). As of May 2023, the population of Dubai stands at 3,578,354. The city’s
population density is approximately 762.6 individuals per square meter [30]. For several reasons,
Dubai can be considered an interesting case study for testing the 15-minute city concept; first, the city
is highly car-dependent. UAE Market was valued at USD 20.03 billion in 2021 and is expected to
reach USD 32.07 billion by 2027, registering a CAGR of around 11% during the forecast period (2022
- 2027) [32] air-conditioning; Dubai is not welcoming for pedestrians, so that vehicle traffic can be
hefty. However, in the early 21st century, new bridges, roads, and a fully automated, driverless metro
rail system have eased the frustrations of moving within some parts of the city. Secondly, The variety
of urban fabric and planning concepts differed from one area to another. Dubai consists of two
fundamentally different kinds of neighborhoods.

(a) Un gated Communities: urban and social housing units planned for low, medium, and high-
density populations. Those areas could be considered integrating the residential, commercial,
recreational, and other community sectors. Those neighborhoods could be categorized into two
types; the first one existed and mostly developed between 1970 — 2000 (Bur Dubai is one of those
neighborhoods), which is shown in Figure 3 [33]. The second one is that the development’s
infrastructure was completed between 2003-2008 (Business Bay, Downtown Dubai, and Dubai
Marina). Still, they boomed between 2015 and 2018, and until now, most of their parts are under
development, and construction in those areas is happening gradually. The research considers
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both categories by choosing Bur Dubai and Business Bay. Business Bay is a central business
district developing in Dubai, United Arab Emirates. The project features numerous skyscrapers
in an area where Dubai Creek has been dredged and extended and is located immediately south
of Downtown Dubai. Business Bay has upwards of 240 buildings comprising commercial and
residential developments. The entire development covers an area of 46,900,000 sq ft (4,360,000
m?), and the gross leasable area is 78,500,000 sq ft (7,290,000 m?). The projected development
population is more than 191,000, and the estimated population of employers and others is
110,000, making the total population more than 300,000 [34]. In addition to Business Bay, Bur
Dubai is a historic district in Dubai located on the western side of Dubai Creek. The name
translates to Mainland Dubeai, a reference to the traditional separation of the Bur Dubai area from
Deira by the Dubai Creek.

(b) Gated Communities: Figure 4 shows their geographical location. Those communities have
almost similar socioeconomic residents status. It may consist of private villas with luxurious
services (such as Damac Hills) with a low-density population [35], or it could be a combination
of private villas and medium-density social housing (Al Shorouq and Al Ghroob cases). Those
developments were constructed in a time frame between 4 to 7 years. The services in this type
of community do not include the basic needs (Social, health, educational, and religious services,
it only contains entertainment services such as sports facilities, Leisure Parks, Spa, Cafes .. etc.
The research considers eleven gated communities (Emirates Hills, DAMAC Hills, Arabian
Ranches, Dubai Hills, The Springs, Akoya Oxygen, Al Barari, Meydan, Mudon, Jumeirah Golf,
and The Meadows) and assesses their walkability indicators.

Urban Development 2000-2015

- Urban Development 1970-2000
o e 8 ies Eui, HERE Garmin, Teursguars, FAG, KETINASA USCS

Figure 3. The map shows that most of Bur Dubai is in the area developed between 1970 to 2000.
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Figure 4. The map shows Dubai gated communities in 2023.

3.3. Methodology

Since the two types of Dubai’s developments are entirely different in their urban structure and
service infrastructure, the measuring methods for their potential to be 15-minute walkable
communities should be different, too. It varies from using GIS techniques (Where the
Neighbourhoods are mixed-used and the network analysis could be applied), which is applicable in
the ungated Neighbourhoods, to measuring the walkability indicators by using a walkability
assessment framework (where the network analysis could not be applied) which applies for gated
communities.

3.3.1. Ungated community (Neighbourhoods) analysis

This study will analyze relationships between integration and physical connectivity through
walkability indices in two significant developments in Dubai (Figure 5 depicts Dubai’s boundary),
the Business Bay area and Bur Dubai, shown in Figure 6, using the current neighborhood’s datum.
As suitable, maps will be employed to document the status of those urban developments. All of the
maps were created by ArcGIS, using confidential data from the Dubai Municipality website [36] and
Google Maps. Regarding the path of legibility of any walkable journey, from where many elements
could be observed, it is strongly related to the spatiality of the physical infrastructure. Besides ArcGIS,
other digital tools like Google Maps will measure and define the X, Y attributes and show distances
and areas. The Reasons behind choosing Bur Dubai and Business Bay and making their exciting
Neighborhoods case studies for testing the 15-minute city walkability approach in Dubai: First, the
high Population density. Second, the sprawl of the residential areas without any planning
considerations (in the Bur Dubai case) for the city compactness to encourage active mobility methods
instead of automobility (Figure 7 shows the residential buildings in both Bur Dubai and Business
Bay), and third the central location of Business Bay and Bur Dubai.
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Figure 6. Business Bay and Bur Dubai boundaries.
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Figure 7. Shows the residential buildings (apartments, villas, hotels, or staff facility residency) in Bur
Dubai and Business Bay.

3.3.1.1. The proposed methodology is articulated in 3 steps

3.3.1.1.1.

Defining Bur Dubai and Business Bay boundaries, whose zones are the origins of citizens’ trips

to access a service. Broad areas in Bur Dubai are hosting no residents. Those areas identified do not
affect the analysis results (Figure 7).

3.3.1.1.2.

Identifying the locations of services for which accessibility is to be calculated, 14 types of services

have been considered. They belong to Five main categories:

Education: nurseries and kindergartens, elementary and secondary schools.

Health services: Health centers and hospitals, and pharmacies.

Social services: Groceries and daily needs shops, bus transit stops, post office, and police station.
Entertainment services: Parks, cinemas, sports facilities (swimming pools, gym,

football court, basketball court,...etc.)

Religious Services: Mosques and churches.

The selection of these services was based on a thorough review of the services generally taken

into analysis in the literature about the 15-minute city (in particular [6,15,37-43]). In this list of
potential services for the 15-minute city, 14 services considered in this article were selected according

to two main criteria. First, they were supposed to be available at the neighborhood level; therefore,

services such as universities and malls were excluded, as they are provided at the scale of the city
rather than the neighborhood. Secondly, georeferenced data about their spatial locations were
available, or they existed within the Neighbourhoods; therefore, services such as libraries and social

consultation centers were excluded. Regarding commercial services, only supermarkets (widely used

at the neighborhood level in Dubai) and some types of commercial, such as open markets, are not
considered to support essential needs. Initially, single food shops, restaurants, and cafés were taken
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into account, but the analysis showed that their spatial distribution is so widespread that 90% of
Dubai inhabitants can access them by a 5 minutes walk; due to this high accessibility by proximity,
they were not considered worthy of further attention in this work. As shown in Table 1, the number
of locations of the 14 services considered varies significantly from (00) in the case of Business Bay’s
Police station to (161) in the case of Bur Dubai’s bus stops.

Table 1. Number of locations for each of the five service categories considered.

Service Category

Service Name

Bur Dubai Business Bay

Education Services

Religious Services

Health Services

Social Services

Entertainment services

Hospitals and Health Centres

Nurseries
Elementary Schools
Secondary Schools

Mosques

Churchs

Pharmacies
Police Station
Post office
Bus Stops
Groceries
Cinemas
Sport Facilities
Parks

17

08

07

24

06

22

23

02

02
161
143
08

19

04

09
01
01
01
01
06
11
00
02
37
14
06
10
02

As shown in Table 1, the locations of the five service categories vary significantly. Each location
was georeferenced as a point at the service entrance address (Figure 8). Only The residential Buildings
were georeferenced as polygons to maintain their actual extension (Figure 9). The Buildings are also
digitized to measure the walkability distance from their spatial dimension as a starting point for the

resident journey.
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Figure 8. shows the services' spatial distribution through Bur Dubai and Business Bay.
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3.3.1.1.3.

Determining the 5-, 10- and 15-minute walking time from Residential areas to the services using
the network analysis:

First, identifying the relevant walking radius calculated among the road network that serves all
the Bur Dubai and Business Bay blocks and zones (both residential and non-residential) having a
walking distance of 5, 10, and 15 minutes (i.e., 400m, 800m, and 1,200m, due to the considered average
walking speed of 4,8 km/h) to be factored into the analysis. Determine relevant walking distances and
assign relative weights to the factors (14 destination types of services are considered). 2. Create a
network dataset in ArcGIS by taking the spatial reference for the services from Google Maps and
double-checking whether the service works through contacting the service and sometimes through
site visits. 3. Then, insert the information in the ArcGIS to obtain point datasets for all destination
types. For polygon datasets, convert features to points by either centroid, vertices, or manually. My
community garden point Generate network distance buffers around points for each factor network
based on street centerlines. 4. Utilized the Network Analyst in ArcGIS to calculate service accessibility
through the roads (the highways are excluded). The entrance point is considered only for the
neighborhood parks and the hospitals because the large polygon area may interpret the analysis
results accurately. Although Dubai’s master plan aims to achieve 20 minutes city concept, many case
studies proved that the 20 minutes city has failed to consider mobility diversity and is not reachable
for elderlies and kids [20]; the research used cut-off times of 5,10 and 15 minutes only (Figures 9-11).

N

| Esti, <ERE Garin Faursuacs, METIHASA, U565

Figure 9. 5 Minutes Network.
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3.3.2. Results

Figure 11. 15 Minutes Network.

This section aims to conclude the findings of the Un gated communities network analysis by
focusing mainly on the population percentages, those served within the 5,10, and 15-minute time
frame. First, the study shows that social services have the highest percentage of destination trips
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(67.8%). In comparison, religious services have the lowest percentage (6%) (Figure 12). Second,
according to estimated population density by [44], (64.5%) of the population in Bur Dubai and
Business Bay can access the majority of the services within 15 minutes of walking time (256,892 out
of 323,112). At the same time, (35.5%) of inhabitants need to walk for more than 15 minutes to access
most of the services (Figure 13).

Counts of the Services destniation trips

Religious Services 6%
Educational Services 7%
Entertainment Services 8%
Health Services 11%
Social Services 68%

6

Figure 12. Percentage of trips (all modes) per destination type.

26.32%

15.44%

22.74%

Bur Dubai and Business Bay Population Percentage
5 Minutes 10 Minutes 15 Minutes = More than 15 Minutes

Figure 13. Percentage of the population and their accessibility to essential services within a specific
time frame.

Second, the service area and the spatial reference of each facility, the percentage of the residents
who can access one or more locations, is calculated (Table 2). As can be seen, this percentage varies
significantly from service to service. For example, 75% of residents can walk to a neighborhood health
center in 5 minutes, and 22% of them can access more than one health center in 5 minutes of walking,
but only 8% of same area residents could access secondary school within the same walking time and
2.5% of them could access more than one secondary school simultaneously.
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Table 2. The Percentages of the population who have access to each service within three time frames
( 0-5 minutes), (5-10 minutes), and ( 10-15 minutes).

Total
0-5m 5-10m 10-15m Value for each service (0-15m)

Accessible Location >1 >1 >1 >1 >1 >1
Education Services
Nurseries 40.1% 10% 22.2% 2% 35% 12% 97.3%
Elementary schools 12.3% 72% 161%  32% 379% 1.3% 66.3%
Secondary schools 8% 2.5% 122%  0.75% 11.2% 1.1% 31.4%
Health services
Health centers and Hospitals 75% 2%  175%  4.6% 6.1% 2.8% 98.6%
Pharmacies 25% 29.6% 159%  8.9% 56.5% 4% 97.4%
Religious Services
Mosques 16.1% 9.5% 14.3%  2.1% 385% 5.4% 68.9%
Churches 2.8% 025%  7.9% 0 9.4% 0 20.1%
Entertainment Services
Cinemas 9.4% 122% 147%  34% 32.1% 15.1% 56.2%
Sport Facilities 19.2% 215% 34.1% 17.6% 345% 5% 87.8%
Parks 7.7% 0 16.2% 0 29.1% .25% 53%
Social Services
Police Station 3% 0 8.2% 5.1% 1.4% 0 12.6%
Post office 4.3% 6.5% 5.3% 7.5% 82% 2.8% 17.8%
Bus Stops 79.9% 832% 16.8% 52.4% 33% 44.1% 100%
Groceries 65.7% 91.2%  9.8%  459%  20.32% 33.2% 95.82%
Mean Value 26.32% 15.44% 22.74% 64.50%

To sum up, the average percentage of residents who can access the services within a 5-minute to
services is 26.32%; it decreased to 15.44% for the 10-minute threshold and 22.74% for the 15-minute
one. In other words, while raising the time threshold from 5 to 10 declines the “served” population
by 10.88%, then 10 to 15 minutes increases this percentage again to allow an additional 7.3% of
inhabitants to access services. As regards the three categories of services taken into account, health
services are the most accessible: two-thirds of the inhabitants can access at least one health center,
and one-quarter of the population can access one pharmacy in 5 minutes, nearly 17.5% and 15.9%
can access health centers and pharmacies in 10 minutes respectively, and few amounts between 2.8-
4% have 15 minutes access (Figure 14). Among education facilities, nurseries have the best
accessibility at 40.1%, 22.2%, and 35% for 5, 10, and 15 minutes respectively. In contrast with
secondary schools, only 8% have 5 minutes of access, and 15 minutes give access to more than 11.2%
of inhabitants. In religious and entertainment services, the higher accessibility percentage is within
15 minutes. Among the religious category, mosques have the best capability, 8.9%. And the sports
facilities, totaling 87.8%, is the highest entertainment services accessibility. Regarding social services,
the accessibility for both police station and post office are extremely I; only 3% and 4.3% can access
them within 5 minutes. In contrast with bus stops and groceries, 79.9% and 65.7% have access within
5 minutes to those services correspondingly. In this context, the most highlightable percentages are;
100% of the residents could access the bus stops within 0 to 15 walking minutes, and the lowest
accessibility is 20.1% for churches within the same time frame.
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Figure 14. Percentage of the population and their accessibility to the same service within different
walking time.

3.3.3. Relationship between the number of locations and served population

One of the most critical questions is: Is there any relationship between the availability of the
services and the percentage of the population served by this service? Figure 15 shows a negative trend
in 10-minute and 15-minute graphs since the portion of the population tends to decrease with the
number of services. And a positive trend for the 5-minute chart where the percentage of the
population served tends to increase slightly with the number of facilities. Many services were
planned to be shared with various neighborhoods (cinemas, secondary schools, parks, and churches),
so they were located out of the highest-density population area. At the same time, other services
(groceries and bus stops) were planned to be more in the high-density areas. In comparison, the post
offices and the police stations are only located in the highest-density zone. High discontinuities can
be pointed out. First, 198 and 157 locations for bus stops and groceries ensure 15-minute accessibility
to a given service for almost everyone. In contrast, 28, 34, and 26 locations for health centers,
pharmacies, and nurseries have virtually the same percentage of accessibility. Secondly, the majority
of the services distributed within population density average between 8,000 and 21,000 (Figure 15);
the figure shows the average population density for every service location and the inhabitant
percentage with access to services.

0-5 Minutes

100%
8 Health centres and
E 90% Hospitals
E Q0% Bus Stops
v

©
£ . 70%
z E @ Groceries
55 60%
ss
£ £ s0u
S 8 0
5 8
A~ 40% @ Nurseries
5
T L PRSP PPSPPPPPPPPN
'E ----------- .--PhHr-madiggu-n--------cu-S-----ou--..-.--..--
port Facilities
§‘ 20% ) 8 Mosques
10% Parks Cinemas e Elementary Schools
0 [ N e éccondary schools
0% ® Churches Post office ® Police Station
0
0 10,000 20,000 30,000 40,000 50,000 60,000

Population Density/km2


https://doi.org/10.20944/preprints202308.1916.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 August 2023 d0i:10.20944/preprints202308.1916.v1

15

5 - 10 Minutes

” 100%
i’é 90% @ Nurseries
B 80%
o
= 70%
E 2 00
E j 60% Secondary schools
%D a 50% Pharmacies
s 8 40% Parks Health centres
5 = o [ Elementary schools
p; 30% Mosques
g 0% | e C.........” Groceries
£ 0% Churckes“ [ Poasl IR @ Police Station
s 10% “. ( Post OfHEe" = s s eenmnees,
& Ci . [ Bus Stops 7t
L 0% inemas
0 10,000 20,000 30,000 40,000 50,000 60,000
Population Density/km2

L00% 10 - 15 Minutes
% 0
=1 90% @ Nurseries
=
g 80%
Ue)
= 70%
= :i“ 60% Churches
o8 Parks

S 500
‘2 % 50% Secondary schools
5
o% § 40% 00 © pe Elementary schqqls
A @ Sport Facilitics ® Police Station
ks 20% Health centres and"****sseeevvur
‘—3‘ Hospitals .....................
g 10% .99 Cinemas g~ Bus Stops
a Pharmacies @ Groceries
0% ® Postofi¥
0 10,000 20,000 30,000 40,000 50,000 60,000

Population Density/km2

Figure 15. The relationship between population and accessibility.

3.4. The Gated Community Analysis

Across Dubai, upper-middle-class gated communities are creating new forms of exclusion and
residential segregation, exacerbating existing social cleavages. Walled and fortified communities are
by no means new in urban planning history. The evolution of gated communities began in Cities
through the Middle Ages and often featured walls for protection from intergroup hostility. Then, the
concept was adopted in the United States to protect estates and contain retirees’ leisure [45]. In the
United Arab Emirates, the first appearance of those gated communities was in the 2000s [46], with
84% of the residents choosing to live there (unrelated to work or external hosting reasons). Their
choices depended on many factors: cultural background, social class, life goals, and income groups
[47]. These urban developments in Dubai now target a much broader and higher demand in the
market under the name of (Sustainable communities). The gates used in those communities to secure
the residents with guards and with specially offered services with exclusive access for the residents
of those neighborhoods only contradict the sustainable ethics and values, threaten public access to
open space, and create yet another barrier to social interaction, the building of social networks, as
well as increased tolerance of diverse cultural/racial/social groups [48].

The importance of considering the gated communities in this research comes from depicting
more than 15% of the residential areas in Dubai. This research considers eleven significant gated
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communities in Dubai Emirates Hills, DAMAC Hills, Arabian Ranches, Dubai Hills, The Springs,
Akoya Oxygen, Al Barari, Meydan, Mudon, Jumeirah Golf, and The Meadows (Figure 16). According
to [49], the Arabian Ranches is the biggest one in area, population density, and service range in the
United Arab Emirates.

N

A

Al Barari

- Murdon
Oubai Hills
tieyelan
Damac Hills

Iumiirah Golf

Arablan Ranches

e springs

Emirates Hlis and The Meadoiws
1 akoya Oxygen

Figure 16. Research Area ( Dubai’s gated communities, which are considered in the research).

Although those communities are offered solid walkability infrastructure for their residents
(safety, walkways, green spaces, lighting features,... etc.), the offered services are mainly recreational
and prestigious, as shown in Table 3. Arabian Ranches and the Springs are the only two gated
communities considering healthcare and education facilities as a part of their land use planning.
While Damac Hills, Dubai Hills, Akoya Oxygen, and the Meadows are considered only the education
facilities as a part of the neighborhood planning. It is clear that the consideration of basic needs is
shallow; 18% considered health facilities, 54% regarded education facilities, and any clear
consideration for social (even 45% have considered the groceries and daily needs shops, are not
considered the walking distance and the services coverage area; Arabian Ranches is excluded) and
religious facilities (100% have mosques, but none consist of churches). In contrast with the
entertainment facilities, 100% of the gated communities are considered it. The unbalanced availability
of the services resulted in the use of combined research methodologies to get more accurate measures
of the 15-minute walkability, utilizing ArcGIS, random resident interviewing, and site visits. The
checklist methodology used the identified critical principles (Population density [50,51], mixed land
use [52], local facilities and services [44], accessibility [53], safety [54], and integration [50,55].
According to Google Maps’ information on the service number, site visits, and interviewing random
community residents, the appropriate Indicators of those principles are assessed in Table 4.

In addition to the services in Table 3, It is essential to highlight the bus stops in the Gated
Communities in Figure 17. It is evident that some bus stops are shared services between more than
one community ( the case of the springs with the meadows in Figure 18) and Meydan with Nad Al
Shiba), which is only reachable for some residents in the 15-minute walking time frame (Figures 18—
20). In Arabian Ranches' case, the highest percentage of residents ( 90%) can access the bus stop service
within 15 minutes (Figure 19). Jumeirah Golf, Mudon, Akoya Oxygen, Dubai Hills, and Emarites Hills
are outside the bus service area (Figure 17).
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Table 3. The provided services in various gated communities.
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Figure 18. The Bus stops walkability within 5, 10, and 15 minutes for the Springs and The Meadows.
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Figure 19. The Bus stops walkability within 5, 10, and 15 minutes for Al Barari, Arabian Ranches, and
Damac Hills.
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Figure 20. The Bus stops walkability within 5, 10, and 15 minutes for Meydan.
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Table 4. The Walkability Principles and Their Indicators.

Principles Standard Indicators of Walkability Indicators in Dubai gated communities

Gated Communities vary in population density from 2,119 ( the Meadows) to 538 (

Mudon) population per Km2 ( Low density ) [45].

(a) The integration between the residential and recreational facilities is solid and clear.
But all the gated communities need more office buildings and workspaces.

(b) 45% of the gated communities are within the bus service network (Figure 17).

(c) According to [50], the top real estate websites in Dubai are Damac Hills, and Dubai
Hills are the only two developments that have a wide range of housing typologies
(apartments and Villas).

Population Density Medium population density of 4000-5000 population per Km?2

(a) Provision of integrated residential, recreational, and civic
uses that are basic to everyday life and Diversity of local job
Mix Land Use opportunities and appropriate workspace
(b) Connection to public transportation
(c) Provision of housing variety.

According to(Dubai Municipality Planning Standards [57]:
(a) Local mosque has a minimum area of 1800 m2 with a service
area of 500 m.

a) The service area of the local mosques ranges from 600 m2 in Arabian ranches to
1000 m2 in Al Barari. (Not matching walkability principles)

. (b) Retail facilities have a minimum area of 400 with a service () Apph.cal:?le only in Arabmn Ranches. The MeadonS, the springs, Damac Hills, and
Local Facilities and £ 400 Dubai Hills are considered only one mega shop ( in some cases mall) to serve the
services © ;reat Oh 1t Iﬁ . £35 m2. with . whole community.

€ 0st Sheler fas a mintmum area of 29 ms, With a setvice (c) The service area of the post shelters (when they are available) is different from the

area of 400 m. o
walkability standards.

(d) The local plaza has a minimum area of 1500 m2, a total . - . . . .
minimum area, and a Neighborhood park of 4000 m?. (d) Matching the walkability principles in all considerable gated communities.

(a) Provision of amenities and public transportation nodes

within a walkable distance and accessibility to public (a) Only some of the transportation nodes( when available) are within 15 minutes of
transportation. walking distance (Figures 18-20).
Accessibility (b) Provision of street furniture, such as soft scape, shading (b) All of the neighborhood plazas are provided with benches, and a few of them with
devices, etc. shading devices.
(c) Accessible buildings and spaces for kids, special needs, (c) The retail facilities provide special parking for elderly and people with disabilities.

women, and elderly people.

(a) The majority of interior roads within the Gated communities” boundaries consist of

(a) Provision of pedestrian sidewalks, crosswalks, and barriers walking lanes and pedestrian paths to cross them.
(b) The minimum sidewalk width, streetlights, availability of  (b) All the standards of the sidewalks are provided on the interior roads.
Safety traffic calming, and speed limit (c) The visibility and having a street view are available through providing windows
(©) Providing an eye on the street concept through having an and balconies in some cases to the upper floor level in the cases of the villas and
active street fagade and rooms with street view. apartments. In some cases (Emirates hills and The springs) provide views to the

artificial water lakes.
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(a) Connection housing clusters (houses are interconnected with
Integration and other clusters, neighborhood center, surrounding area, and
Highrachy the city)

(b) Street capacity intersection density

(a) Cluster and Neighborhood levels are well-defined and connected with the different
levels of road hierarchy.
(b) Streets capacity is strong among the residents without facing daily traffic issues.
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3.4.1. Results

According to the ArcGIS network analysis, sites visited, and interviews with random residents,
the considerable gated communities in this research are not walkable within a 15-minute time frame.
However, all of them provided strong sidewalks with very high safety standards, integration, and
other walkability principles. The basic needs services are not provided within the walkable distance.
In some cases, they are not available. Based on the combined method analysis results, Arabian
ranches have the highest resident percentage (80%) who can access most of the services available. In
contrast with the Akoya Oxygen, Jumairah Gulf (100%) of their residents cannot access any services
within the community boundary (entertainment services are excluded).

4. Limitation and future research

It should be noted that the 15-minute city assessment should be considered cyclability, besides
the walkability. Future research should consider the cyclability part to create a full assessment of
Dubai’s sustainable mobility. Moreover, although the gated community in this study considers the
quality and safety of the walking network, the ungated communities do not consider that which may
affect the experienced travel time. Also, the pedestrian bridges could be considered in the future
ungated communities analysis because they can impact the connectivity and integration between the
different areas. Furthermore, different types of residents could be considered, such as the elderly and
children (disaggregated users). Finally, including capacity and the diversity of services will provide
more weight in the results because these data were not available to take part in the analysis. Possible
future research could be considered all those limitations. Another possible scene for future research
would be to highlight other areas in Dubai to complete the picture pieces for sustainable mobility and
full measuring dimensions for 15 minutes of existing situations and initiatives. Furthermore,
widening the results by calculating the walking accessibility scores since walkability is the main type
of sustainable transportation because, in some cases, people who cannot bike or use a similar mode
of transport can walk.

5. Conclusion

This study provides a methodological framework to assess the walkability in the core Dubai area
to the essential needs facilities. The future challenges and concerns for the 15-minute city could easily
be identified by the existing planning threats for the developments based on the walkability ideas,
such as the Berry’s Neighbourhood unit. The walkability concept was conceived for planning new
districts and designing new neighborhoods, and moreover, it could be applied to existing ones. In
this context, the spatial pattern of the facilities (the ideal one when it is more scattered and less
homogeneous between the neighborhoods) could play a pivotal role in solving many accessibility
issues at the district and city scale, not only at the neighborhood level.

The analysis of Dubai accomplished in this study is focused on identifying the level of walking
accessibility to 14 types of local services in gated and ungated communities. Since Dubai is home to
different kinds of urban structures that characterize its developments, study areas were selected to
represent the neighborhoods in Dubai. As just 13 case studies have been considered, any claim of
systematicity must be included to exhaust the Dubai community and draw a general image of the
walkability level.

First, the research finds that in a diverse city such as Dubali, it is essential to have different
parameters to determine the essential services, which definitely vary from one area to another. This
is the obvious result, of course, of the massive difference in the population density in Dubai. The
concerned urban authorities should focus on the service capacity to match the urban scale hierarchy
to achieve the walkability target by 2040.

Second, in the high-density areas, the walkability time varies dramatically from one part of the
community to another in the same neighborhood or even for the same service at the same time frame.
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It is imperative to get equal accessibility to essential services to avoid the overpopulation density in
some parts of the development.

Third, the majority of the population in the ungated neighborhoods can access essential services
within 15 minutes of walking time, while the majority of the residents in the ungated communities
must use their cars to access many essential and basic services. Although few of the Arabian ranches
residents can not access some facilities within 15 minutes, most of them can do so, which is the best-
case scenario of walkability among Dubai’s considered gated communities in the research.

Fourth, even the un-gated neighborhoods, where more than half of its inhabitants could walk
within 15 minutes to access essential services, can only walk within the development boundary. To
enhance the walkability in Dubai, the walking infrastructure should be considered to connect and
integrate the development to share more facilities and increase the possibility of accessing some
mega-scale services, such as malls and universities, by using sustainable transport moods.

Fifth, Bur Dubai, and Business Bay are one of the few developments linked together with
pedestrian ways, which allow their inhabitants to share many facilities together. For this reason, with
special consideration for the walking links between them, the analysis considered them connected,
not totally separated.

Finally, in the last decades, the idea of 15 15-minute cities has received much international
attention (especially after COP21). Moreover, it takes the main attention of the researchers and the
local authorities among all the sustainability and resiliency initiatives. As a result, land use and
transportation planning professionals take their current essential weight in planning cities and in
solving some spatial, social, economic, and personal issues by affecting the affordability of services
and opportunities [57]. The 15 Minutes considers the neglected societal group who can not afford to
use cars because of their physical and financial abilities (kids and elderly) [58].
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