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KEYWORDS Abstract Urban planners must ensure that urban public spaces are enjoyable to use to create
Livability; a lively city that expresses their culture and traditions and welcomes social diversity. This
AHP; study aims to develop a theoretical index for assessing the livability levels in tourist districts.
Stratified random Therefore, a survey-based study accompanied by a literature review is used to derive criteria
sampling; for livability. In addition to using the analytic hierarchy process to develop an importance-
Sharjah; based hierarchy of criteria, mathematical analysis is applied to derive the livability index.
UAE Furthermore, one of Sharjah’s well-known public spaces, Al Qasba Tourist District, is assessed

as a case study. This study discussed the main concepts and factors of livability in urban public
spaces to examine the livable extent of Qasba and the significance of criteria. Results show
that the current livability level in Al Qasba is less than 50%, confirming its urgent need for
further urban improvement. This study explores the livability assessment criteria and their
influencing parameters. Using the suggested conceptual livability index enables decision
makers to assess the livability level, analyze the influencing factors, and suggest solutions
to improve the overall livability levels of open public spaces.
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1. Introduction

Urban public spaces are crucial in maintaining the social
life of a city. Today, livability is considered to be an
important concept in achieving a lively city. A dynamic
environment can qualify as successful and effective by
measuring the number of its visitors and their satisfaction
level. Livability not only emphasizes the need for an urban
design that considers culture, traditions, and social di-
versity but also encourages an active, healthy, and sus-
tainable community. In the past, public space was generally
defined as an open space that contained “streets, parks,
recreation areas, and plazas” (Tonnelat, 2009). However,
from a socio-spatial perspective, open public spaces have
become complex with the recent growth of cities (Crouch,
2006). Over the decades, urban open spaces have contin-
ually contributed immensely to the social life of a city. The
present period is acknowledged to be an “urban century,” a
period where urbanization is a leading trend and most
people are city dwellers (Kourtit, 2015). Thus, developing
centers, such as livable public spaces, wherein citizens can
interact and engage with each other and with their sur-
roundings, is important.

1.1. Literature review

Livability, the quality of life and one’s surroundings,
together with well-being, is among the many different
concepts that intertwine in assessing the value of public
spaces. In this context, issues related to the quality of life
and the environment should be addressed. Questions of
heritage and conservation are also crucial (Alexander,
2013). Kashef (2016) suggested that the importance of
human livability is directly proportional to the rapid growth
of urbanization. The term “livability” encompasses a wide
range of factors and activities. For instance, livability can
be defined as “suitability for human living” and “the stan-
dard of living or general well-being of the population in an
area” (Okulicz-Kozaryn, 2011). Moreover, Mushtaha et al.
(2018) defined livable public spaces as open spaces that
are "available and effective” and can provide essential
social elements for all users. Similarly, urban livability is
directly connected to the satisfaction of individuals with
the experience of performing their daily activities in
familiar places (Norouzian-Maleki et al., 2015). Several
methods and indexes have been used to quantify the levels
of livability (Herrman and Lewis, 2017). However, the
measurement methods of livability also vary because its
concept changes due to its complex characteristics and
dimensions. For example, various key performance in-
dicators, such as a low crime rate, event attendance, and
use of car parks, have been taken to indicate the livability
of an urban center measuring quantifiable data over time

(Balsas, 2004). Paul and Sen (2018) suggested a combination
of clustering K-means, a common approach involving an
algorithm used to solve cluster-related issues, along with
integrated urban geographic factors, to assess the livability
of clustering urban centers. Though the techniques differ, a
common concept usually unites the studies that focus on
measuring livability. This concept comprises measurement
and investigation of the effects of certain variables or
factors that fall under the term “urban livability,” such as
the convenience of public facilities, environmental ame-
nities, and sociocultural environment (Zhan et al., 2018).
Thus, a multi-criteria decision-making (MCDM) tool can be
used in this context. The analytic hierarchy process (AHP) is
a common MCDM tool that breaks down complex decision-
making issues into a simple hierarchical form comprising a
goal, main criteria, sub-criteria, and alternatives using a
pairwise comparison that weighs the importance of each
criterion (Saaty, 2008; Ameri, 2013). In addition, AHP has
occasionally been linked with the study of livability. For
example, Onnom et al. (2018) used the AHP in establishing a
livable city index for medium-class cities of a developing
country and generated a map based on multiple factors
that showcased the livable ones. Similarly, Islam et al.
(2018) used the AHP to weigh the importance of certain
indicators of human well-being in terms of Islamic law,
arguing that faith, self, education, social fabric, and the
economy must be well maintained for a city to be called
livable. Setting a target population along with a sampling
technique that divides this population into strata (or
criteria) ensures adequate representation of each criterion,
which is known as stratified random sampling (Taherdoost,
2016). Furthermore, statistical correlation techniques must
be used to test the relationship between the nominal var-
iables (criteria) and their significance. A common statistical
technique often used in research is the chi-square test
(Franke et al., 2011). Shamsuddin, Abu Hassan, and
Sulaiman (2013) utilized the chi-square test to study the
significance for a livable city of the relationship between
the happiness level induced by certain city activities and
the length of the residents’ stay in Kuala Lumpur.

1.2. Study contribution

As previously acknowledged, the definition and meaning of
livability vary. Therefore, using decision-making tools is
necessary to recognize which criteria are the most impor-
tant and how they can be prioritized in different locations
and/or countries. Moreover, decision makers should agree
on a hierarchy of criteria for enhancing and assessing the
livability level of open public spaces. Based on the results
of the above literature review and the best knowledge of
the authors, no published research has combined the use of
AHP with stratified random sampling and a chi-square test
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to investigate livability. However, this study aims to
develop a conceptual model to measure the livability level
of urban public areas targeting tourist districts. The sug-
gested model enables decision makers to assess a set of
main and sub-criteria, facilitating an easy assessment of
the weight of each criterion. This paper is organized as
follows. The second section clarifies the methodology used.
The third section details the case study. The fourth section
describes the study procedure. The fifth section discusses
the main results obtained. The sixth section presents
several conclusions.

2. Research methodology

A stepwise methodological procedure was followed to
achieve the goal of this study, as shown in Fig. 1. First,
parameters that affect the livability, MCDM, sampling, and
statistical test techniques were reviewed in a literature
study of urban public spaces. Then, meetings and discus-
sions with experts in the field were held to further obtain
necessary knowledge on the livability parameters of open
spaces. Next, the main and sub-criteria for livability were
derived. The details of this process are reported in Section
2.2. The AHP is a well-known MCDM tool that has been used
in related studies; thus, this tool was applied in the present
study to form a livability hierarchy that would weigh the
importance of each criterion. A survey was distributed
among experts to develop the AHP model, as described in
Section 4.2 (on data collection). A hierarchy was con-
structed using the information gathered. The significance
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Fig. 1

Methodology flow chart.

of alternatives was calculated, and their consistency was
analyzed before decision making. ExpertChoice software
was used to ensure well-developed criteria and obtain ac-
curate weighting. Next, the current livability level of one of
Sharjah’s public spaces, Al-Qasba Tourist District, was
assessed as a case study, together with stakeholder satis-
faction. A public questionnaire was distributed among
randomly chosen individuals. The answers helped under-
stand the needs of the public and determine the direction
of the study to revive any unused and/or misused areas.
This well-known public space should be able to welcome
the diversity of the emirate all year round while main-
taining its own cultural identity, part of which was formed
by its challenging climate. The data collection of this sur-
vey is further detailed in Section 4.1. A hypothesis
regarding the current livability level of Al-Qasba was
initially made. The hypothesis of the study was justified and
refined by analyzing the satisfaction level of the public
through answering questionnaires, consulting experts, and
studying the district. The final research tool was the
mathematical analysis. First, the results from the expert
and public questionnaires were implemented using the
stratified random sampling method in a mathematical
equation to test the research hypothesis. The hypothesis
states that the current livability level is less than or equal
to 50%. Next, the chi-square test was applied to further
study the relationship between the influencing factors and
the derived criteria of Al Qasba and its livability, as detailed
in Section 5.4. IBM SPSS software was used to ensure ac-
curate cross-tabulation results and independent judg-
ments. The results from this research tool supported the
hypothesis of the project, as detailed in Section 4.4.

2.1. Assumptions and limitations

Notable limitations may affect the accuracy of the results
because this study heavily relies on responses from
randomly selected members of the public and their satis-
faction levels. Examples include inaccurate data collection
due to misunderstanding of participants and imprecise
methods of field study and measurements due to the sur-
rounding temperatures at the time. However, only expert
opinions, including those of academics and architectural
engineers, were considered in the AHP. This study provides
the following assumptions:

1. Expert respondents to the questionnaire are knowl-
edgeable regarding the livability and design of open
public spaces.

2. Expert responses are truthful and based on their expe-
rience and knowledge.

3. All responses of participants to the public questionnaire
are truthful.

2.2. ldentification of livability criteria

Data were gathered by studying the literature that targeted
livability and urban public space design, and criteria from
many published academic studies were collected. Table 1
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Table 1 Livability parameters from published studies.
Article No. Article Title Livability Parameters
1 Assessment & Determinants of Satisfaction with Urban security, convenience of public facilities,
Urban Livability in China (Zhan et al., 2018) natural environment, socio-cultural environment,
convenient transportation, and environmental health
2 Livable Streets: The Effects of Physical Problems on Paving, seating, shelter, lighting, signs, planting,
the Quality & Livability of Kuala Lumpur (Mahmoudi sculptures, facilities for the disabled, parking spaces,
et al., 2015) accessibility, and traffic management
3 Livability Assessment within a Metropolis based on Housing (density, accessibility), employment, income
the Impact of Integrated Urban Geographic Factors (rate, opportunities), educational facilities (quality,
(IUGFs) on Clustering Urban Centers of Kolkata (Paul number of institutions, availability), health and social
et al., 2018) services, availability of public open spaces,
transportation facilities, leisure and health facilities,
and crime and safety (number of police stations, level
of security)
4 Measuring the Livability of an Urban Center: An Vitality, sense, fit, access, control, and viability
Exploratory Study of Key Performance Indicators
(Balsas, 2004)
5 Multidimensional Measures of Well-Being: Standard of Standard of health (improved water source,
Living and Quality of Life Across Countries (Bérenger public health expenditure), standard of education,
et al., 2007) materials (paved roads, vehicles, television sets),
quality of health and education, and quality of
environment (CO, emissions)
6 How to Build a Competitive and Livable City (2018) Sustainable environment (rooftop gardens, green

walls, monitoring air, water quality) and high quality
of life (green spaces, recreation areas, culture,
heritage)

Table 2 Main and sub-criteria derived for livability.

C. no. Main criteria Sub-main criteria Symbol
1 Environmental Thermal comfort TC
2 quality (EQ) Water quality wQ
3 Landscape LS
4 Hardscape HD
5 Lighting L
6 Noise pollution NP
7 Social and cultural Monuments M
8 elements (S&C) Seasonal events SE
9 Leisure and L&EF
entertainment
facilities
10 Accessibility and Walkability W
11 safety (AC&S) Transportation T
12 Way-finding WF
13 Parking spaces PS
14 Universal design ub
15 Crime rate CR
16 Accident rate AR
17 Amenities and Scale and size of S&S
services (AM&S) buildings
18 Aesthetic quality AQ
19 Building materials BM
20 Educational services ES
21 Healthcare services HS

shows some of the collected information. Furthermore, the
collected criteria were filtered and categorized to fit the
context of the study, namely the UAE, by interviewing ex-
perts with experience and knowledge in this field. For
example, thermal comfort was among the first factors to be
considered because the hot climate is a major concern in
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Fig. 2 Hierarchy of the derived livability criteria.
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urban design, whereas housing elements were irrelevant to
the concerned site. Thus, the most important contributing
factors to the livability of open public space were listed and
made the bases of four major criteria, each further divided
into sub-criteria as shown below in Table 2 and Fig. 2.

3. Case study: Al-Qasba tourist district

Al Qasba tourist district in Sharjah, UAE, is considered
among the oldest public spaces in the emirates and remains
a well-known representation of the culture and architec-
tural style of Sharjah. In 2018, the UAE was labeled “one of
the most liberal countries in this region” (UAE Population
Statistics, 2018). The Emirate of Sharjah ranks third in
terms of population; it has 1.4 million people of different
ethnicities and religions. Thus, urban open spaces in
Sharjah compete with one another and face inherent
challenges regarding the quality of life. A dynamic envi-
ronment can be labeled successful and effective by
measuring the levels of its people’s attendance and

satisfaction. Therefore, open spaces should be designed in
a way that serves the needs of users and enables the city to
thrive by welcoming people physically and visually to their
environment. However, the Emirate of Sharjah is known for
its hot and humid climate, lasting mainly from May to
September. Daytime temperatures in Sharjah are said to
reach 40 °C on average, dropping to an average of 22 °C
and an uncomfortable 100% humidity at night. However,
the temperature varies from a cooler 16 °C—31 °C from
November to April. Enander (1989) suggested that thermal
stress is a factor that can negatively affect not only human
performance but the environment. The Collins English
Dictionary defines thermal stress as the stress caused by
differences in temperature. According to the Office of
Research at Utah State University, due to thermal stress,
the human body can experience various life-threatening
conditions: hypothermia due to cold stress; or heat rash,
cramps, exhaustion, and heat stroke resulting from heat
stress. Therefore, the effects of thermal stress on the
residents of Sharjah and the environment must be an

Fig. 3

Al Qasba views.
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important consideration when studying the overall well-
being and comfort of people. Furthermore, an urban
design analysis must be undertaken in studying the urban
fabric of any site. The current conditions of sites are
examined by studying the locations, street network, land
use, and neighborhoods. This study site was chosen
because Al Qasba is considered one of the oldest public
spaces in the city despite its remarkably hot and humid
weather during summer. Such weather prevents the use of
the chosen site all year round. However, Al Qasba is a
family-friendly, open-air and multipurpose district. This
district is divided into two zones separated by the Al-Qasba
Canal and connected by pedestrian bridges, each zone
containing mainly cafés, restaurants, and offices. Al Khan
Lagoon, which divides Sharjah and Dubai, is found in the
west of the site. Al Khalid Lagoon, which is surrounded by
other public spaces in Sharjah, such as Al Majaz Waterfront
and Al Noor Island, is found in the east. The architectural
style of its buildings reflects the prominent style of the
traditional Islamic architecture of Sharjah as shown in view
3 in Fig. 3. The buildings in each of the opposing zones are
symmetrical, create a unified character and a continuous
facade. Al-Qasba is surrounded by various urban areas most
containing housing and commercial high-rise buildings.
These areas are situated all over the site but lack a sense
of community and fail in connection. The figure below
shows views taken from different spots on the site, marking
the mosque (view 1), the canal (views 3 and 5), vegetation
(view 4), streets, the parking area (view 6), and seating
areas (view 7).

4. Study procedure

4.1. Data collection of stakeholder satisfaction

Zhan et al. (2018) stated that urban livability can be
defined by one’s comfort with the local urban environ-
ment. Furthermore, satisfaction can be measured by the
differences between the expected setting and one’s
experience. A public questionnaire was distributed
among the residents and visitors of Sharjah in November
2018 to help in the assessment. This survey was con-
ducted over four days and evenings by three students.
The sample comprised 231 participants randomly
selected through an online survey and a paper survey
distributed in Al Qasba. Experimental units were divided
into uniform groups based on their visits to the site to
ensure the representativeness of the sample. The ques-
tionnaire, which was answered by 231 participants of
different ages, nationalities, and professions, was used
to measure the current livability of Al-Qasba from the
perspective of its inhabitants. The survey was divided
into two sections (Table 3): the first elicited general in-
formation (gender, age, and intention) regarding the
users of the public area, whereas the second contained a
set of questions to obtain information regarding public
satisfaction with the livability of Al Qasba. The public
survey was distributed to gain additional learning
regarding the general preferences of participants. Part |

of the questionnaire comprised 11 questions. The ques-
tions in Part Il aim to determine the current livability
level in Al Qasba and the satisfaction of the public with
the current facilities and services. The 18 scaled ques-
tions were used to rate the livability level according to
four major criteria: environmental quality, social and
cultural elements, accessibility and safety, and amenities
and services. The respondents were asked to scale their
satisfaction using a four-point Likert scale. This scale
comprises a range of responses used to determine levels
of agreement. The responses on a four-point Likert scale
range from 4 = strongly agree to 1 = strongly disagree
with no neutral response (Croasmun and Ostrom, 2011).
Each response carries a certain weight, which is later
used to determine an overall score.

4.2. Data collection of expert judgments (AHP
model)

Specialists with experience and knowledge regarding this
topic must be selected to develop a hierarchy suitable for
rating the importance of the livability factors. Therefore,
the AHP methodology was used to analyze the responses of
eight selected architecture experts. This research strategy
was used as a guide in studying the livability of Al-Qasba to
discern which parameters need improvements to accom-
modate user needs, thus informing the proposed design. A
hard-copy questionnaire was distributed among eight ar-
chitecture experts of varying fields with Master and Ph.D.
degrees, three of whom are architectural engineers with
at least 10 years’ experience. The evaluation procedure
was explained, and all terms used were defined. The
questionnaire was divided into two sections. The first
section comprises general questions regarding the partic-
ipants. The information gathered from the second part of
the questionnaire was converted via the AHP strategy to
act as supportive data. The AHP, which was created by
Thomas Saaty (2008), is used in decision making to pro-
duce priorities in an orderly manner. This process involves
pairwise comparison using a numerical scale with nine
levels between specified selections, in which a pattern is
created for every criterion and then analyzed. For
example, when alternative A is compared with alternative
B, a level of 1 indicates that both alternatives carry equal
importance. Levels 3, 5, 7, and 9 indicate that alternative
A is more important than alternative B, level 3 has minor
importance, and level 9 indicates absolute priority.
Furthermore, a consistency test is needed to ensure that
the consistency ratio is less than or equal to 0.10 to vali-
date the judgment because this subjective process is
based on judgments of decision makers. The criteria of
this research were divided into four main livability factors,
each with a varying number of sub-factors. Fig. 4 shows
part of the AHP questionnaire distributed to the partici-
pants. The first part of the figure shows the comparison
between the four main criteria of livability. By contrast,
the second part shows the comparison between the sub-
criteria of "Amenities and Services,” which is one of the
main factors.
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Evaluation of Main Criteria

| 1. Environmental Quality: a set of characteristics related to a natural or built environment that affect human beings
physically and mentally.
2. Social and Cultural Elements: Social elements define the interaction between individuals among themselves and
their surroundings. Cultural elements represent a community’s culture, heritage, and identity.
3. Accessibility and Safety: It is defined as the quality of being able to reach, enter and easily use a place while feeling
protected from potential risks such as crimes and accidents.
4. Amenities and Services: Amenities are defined as the useful features of a building or space such as scale,
proportions, and aesthetic quality.

Main Livability Criteria
Criteria A More important Equal Less Criteria B
than J important than
" Environmental Quality | 9 | 7 s |3 ‘ 1 3 | 5| 7 9 Social and Cultural Elements ‘
Environmental Quality | 9 | 7 5 3 ‘ 1 3 1T 7 9 Accessibility and Safety
Environmental Quality | 9 | 7 5 3 1 3 5 7 9 Amenities and Services 1
‘ Social and Cultural - ) 5 3 ‘ 1 3 5 7 9 Accessibility and Safety ‘
Elements
Social and Cultural 91 2 S 3 1 ‘ 3 5 A 7 9 Amenities and Services
Elements ‘
Accessibility and 9| 7 S 3 1 3 5 7 9 Amenities and Services
Safety J

Evaluation of the Sub-main Criteria
Amenities and Services
1. Scale and Size of Buildings: Proportions of buildings compared to the human scale and the surroundings.
2. Aesthetic Quality: A measurement of how appealing and friendly a place is to the human eye.
3. Building Materials: The use and interaction of different materials while maintaining sustainability.
4. Educational Services: Services such as learning clubs, kindergartens, research centers, etc.
5. Healthcare: Provided medical care such as clinics, pharmacies, and rehabilitation centers.

Sub-Main Livability Criteria

Criteria A More important Equal Less Criteria B
than important than
Scale and Size of 9| 7 5 3 1 3 5 7 9 Aesthetic Quality
Buildings ‘
Scale and Size of C o [ 5 3 1 3 5 7 9 Building Materials
Buildings
Scale and Size of 91 7 5 3 1 3 5 7 : 9 Educational Services
Buildings ‘
Scale and Size of 9 g 5 3 1 3 5 7 9 Healthcare
Buildings
Aesthetic Quality - I 5 3 1 3 5 7 9 Building Materials
Aesthetic Quality 9|4 5 3 1 3 s 7 9 Educational Services
Aesthetic Quality 9|7 5 3 1 3 5 7 9 Healthcare
Building Materials 91 7 5 3 1 3 5 7 9 Educational Services
Building Materials 9| 7 5 3 1 3 5 7 9 Healthcare
Educational Services | 9| 7 | 5 | 3 1 31579 Healthcare

Fig. 4 Part of the AHP questionnaire distributed to the experts.

4.3. Application of AHP Gy Az ...01p

A= |00 an o (1)
Data from the expert questionnaire were collected on all : : '
the hierarchy levels and analyzed using Expert Choice

software to gauge the importance of each factor and After normalizing each matrix, the comparative weights
calculate its comparative weight. Gorener, Toker, and were calculated using Equation (2), which represents the
Ulucay (2012) stated that an evaluation matrix denoted product of the largest eigenvalue (imex) and the tight
by (A) summarizes the pairwise comparison results using (1 gjgenvector (w). Matrix (A) should achieve rank 1, in which

xn), where (n) is the number of criteria. This comparisonis  the |argest eigenvalue is equal to the number of criteria, to
presented through a square matrix using Equation (1).

An1 An2 Ann
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ensure a consistent comparison (Gorener, Toker, and
Ulucay (2012)).

Ay = Amax*W (2)

The AHP output should always be checked for consis-
tency in the pairwise comparisons to obtain the most ac-
curate results. Consistency is defined by the relationships
between the entries using the formula a;; = aj x aj,
where i, j, and k are the components of matrix (A). The
consistency index (Cl) is then calculated using Equation (3):

3)

where Amex is the largest eigenvalue. Thus, when Angy is
close to (n), the pairwise results (A) are consistent. Equa-
tion (4) is applied to calculate the final consistency ratio
(CR):
cl

CR= Rl (4)
where Rl is the random index. The CR value should not
exceed 0.1; otherwise, the AHP results are considered
inconsistent. Thus, consistency can be improved by
repeating the assessment procedure (Gorener, et al.,
2012). Following a pairwise comparison matrix for each
participant, a consistency test was conducted, and the
priority weight for each criterion was computed. Next, the
geometric mean process was followed to combine all
feedbacks of participants to unify the decision making.
Finally, a sensitivity analysis was performed to understand
the effect of each criterion on the AHP model results and
select the best option. Kousalya and Supraja (2013) further
described that sensitivity analysis is used to help the de-
cision maker select between the criteria according to their
importance and the effects of priority of the alternatives on
the weight of the criteria.

Amax —n

Cl = Py

4.4. Mathematical model

The stratified random sampling method was used to esti-
mate the overall livability level of an open public space
that relies on stakeholder satisfaction with its current
livability level. The stratified random sampling method uses
stratification, which is a design tool utilized along with
surveys for precise estimations (Shahzad et al., 2018). As in
the case under review, stratification involves the division of
a population into strata, which resemble the previously
mentioned livability factors. A chi-square test is applied to
further investigate the relationship of categorized variables
in a one-sample population. A frequency database is used
to test the expected and observed frequencies. As a result,
the independence of the two variables can be determined
(Kumar, 2015).

4.4.1 statistical hypothesis

Veazie (2015) explained that statistical hypothesis testing is
a science-oriented process for accepting or rejecting a
judgment. This process is performed by measuring and
examining the data from a random sample of a large pop-
ulation. Therefore, claiming a statistical hypothesis (a null
and n alternative hypothesis) is advisable when estimating
the livability level of open public space. If the claim is

accepted, then the significance of the researcher’s judg-
ment is enhanced. For example, in this context, the re-
searchers claim that the livability of the studied site is
currently less than 50%, as shown below. The results from
the study questionnaires were analyzed and stratified
random sampling was applied to further test this
hypothesis.

Ho: p<0.5

Ha: p > 0.5, (100)

where H, is the null hypothesis and claim, and H, is the
alternative hypothesis.

4.4.2. Application of stratified random sampling
Equation (5) was used to estimate the portion of the pop-
ulation and apply stratified random sampling.

. 1 N . N

Pst = N(N1 pi+N2py+...+ N p,) (5)
where p,, is the estimated population proportion, N is the
total quantity, and p; is the strata proportion (Scheaffer
et al., 2018). Equation (5) can be rewritten as Equation
(6) because total quantity N (total number of public ques-
tionnaire respondents) in this case does not vary.

. T o SO T
Pst = 4N (NPi+NPy+NPs+ Npy)= 7 (P1+Py+ Ps+ Pa)
(6)

where p,; is the estimated livability, p, is the environ-
mental quality, p, represents social and cultural elements,
p; represents accessibility and safety, and p, represents
amenities and services.

4.4.3. Application of chi-square test of independence
The chi-square test was used to determine the relationship
between livability and its factors. The selected factors
were divided into two categories. The first category in-
cludes general factors obtained from the first part of the
public questionnaire, such as the number and length of
visits, which might affect the livability of Al Qasba. The
second category includes all derived sub-main livability
criteria. IBM SPSS software was used to run the significant
test (p-value < 0.05) to investigate the influence of these
factors on the current livability level of Al-Qasba.

5. Results and discussion

Various approaches were used for data collection. These
data would later be needed for the proposed design to
study the satisfaction levels of users considering the cur-
rent livability of Al-Qasba. Two different questionnaire
surveys were conducted: a public questionnaire and an
expert questionnaire.

5.1. Public questionnaire results

The analysis in Table 3 shows that 60% of those surveyed
are aged from 18 years to 24 years. Furthermore, 47% of
the participants had never visited Al Qasba in summer
while only 2% had visited daily due to the challenging
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climate of the city. Most respondents stated that the main The second section of Table 3 shows that among the
reason for visiting this public space is its dining facilities. factors affecting the environmental quality, a general
Therefore, additional facilities to attract people every agreement is that the lack of shaded areas contributes to
season would enhance the use and function of this public reducing the number of people who visit Al Qasba, espe-
space. cially during the hot months of the year. Moreover, 71%

Table 3  Public questionnaire analysis.

Part I: General Number of Total Respondent
Information Respondents Number of persons: %
Respondents
1. Gender O Male 79 231 34
O Female 152 66
2. Age O less than 18 12 231 5
0 18-24 139 60
0 25-34 43 19
0 35—44 16 7
0 45-54 17 7
0 55 and above 4 2
3. What is your status? 0O Local 106 231 45
O Resident 120 52
O Visitor 5 3
4. What is your occupation? O Full-time 80 34
O Part-time 14 6
0O Unemployed 18 9
0O Student 119 51
5. Which public space do you most often visit? O Al Qasba 43 231 19
0O Al Majaz 60 26
O Al Noor 6 3
O Flag Island 10 4
O Other 112 48
6. How often do you visit Al Qasba in summer? 0O Daily 2 231 1
O Once a week 6 3
0 2—4 times a month 34 15
O Once a year 79 34
O Never 110 47
7. How often do you visit Al Qasba in winter? 0 Daily 4 231 2
O Once a week 22 9
O 2—4 times a month 35 16
O Once a year 90 39
O Never 80 34
8. What is the main purpose for visiting Al Qasba? O Working 22 231 10
0O Shopping 5 2
0 Dining 117 51
O Attending seasonal 31 13
events
O Other 56 24
9. What period of the day do you visit Al Qasba? O Morning 13 231 7
O Noon 12 7
O Afternoon 39 22
0O Night 167 72
10. If you do not often/never visit Al Qasba O Lack of facilities/ 26 231 11
what are the reasons? activities
O Uninteresting 50 22
environment
O Too far away 25 11
O Too crowded 32 14
0O Inconvenient weather 90 39
0O Other 8 3

11. How do you usually get to Al Qasba? O Car 211 231 91
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Table 3 (continued)

Part I: General Number of Total Respondent
Information Respondents Number of persons: %
Respondents
O Public transport (bus) 8 4
O vWalking 12 5
0O Bicycle 0 =
Part Il Livability Level Measurement
Use the given scale to rate each of the following:
Strongly disagree: 1, disagree: 2, agree: 3, strongly agree: 4 Mode

Environmental Quality 1.
2
3
4
5
Social and Cultural Elements 6
7
8

How comfortable are you with the amount of shade in Al Qasba?

. How satisfied are you with the fumes of Al Qasba waters?

. How satisfied are you with the amount of landscaping in Al Qasba?

. How satisfied are you with the amount of lighting in Al Qasba?

. Are you satisfied with the amount of seating in Al Qasba?

. How satisfied are you with the number of leisure services (cafés, restaurants)?

. To what extent are you satisfied with the number of seasonal events in Al Qasba?

Accessibility and Safety 9. How comfortable do you feel walking on the sidewalks of Al Qasba?
10. How easily do you access Al Qasba?
11. Do you feel Al Qasba provides enough facilities for the disabled?
12. Are the number of parking spaces enough?
13. Is the sign helpful in way-finding?
14. Have you or someone you know been in an accident in the streets of Al Qasba or

Al Khan?

15. To what rate is the area free from crimes (robbery, assault, harassment)?

16. How satisfied are you with the architectural design of the buildings in Al Qasba?
17. How satisfied are you with the number of healthcare services in Al Qasba?

18. How satisfied are you with the amount of educational services in Al Qasba?

Amenities and Services

1
2
2
3
2
4
. To what extent do you agree that Al Qasba is a cultural monument? 2
3
3
1
2
1
1
3

_ a N W

were dissatisfied with the current conditions. However, the
social and cultural elements, notably the leisure facilities
dominated by cafés and restaurants, satisfy the needs of
most people despite the lack of variation. Furthermore,
53% of the respondents were dissatisfied with the accessi-
bility and safety elements of Al Qasba, as shown in Fig. 5.
The accessibility of the site was voted its least satisfying
element. The daily volume of traffic in the city and the lack
of parking spaces suggest that introducing sustainable
transportation strategies, such as carpools, electric cars,
and bicycles, may improve the livability of the public

AC&S

AM&S

S&C

EQ

0% 10% 20%

Fig. 5

space. The participants also stated that they were satisfied
overall with the current architectural style of the amenities
and services. However, some define livability as sufficient
levels of social amenity, health, and well-being (Zhan
et al., 2018); thus, 77% of the respondents do not agree
that the health-care facilities are sufficient. The proportion
of each major factor was calculated in terms of each minor
factor to proceed with the calculations. The number of
public questionnaire participants who are satisfied with the
current level of each main criterion was averaged as shown
in Tables 4—7.

30% 40% 50% 60%

Percentage of dissatisfaction with the current livability of Al-Qasba.
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Table 4 Environmental quality results.

Sub-main criteria Satisfied participants (%)
TC 29.0

wQ 43.7

LD 49.8

HD 48.0

L 74.9

Average 49.1

Table 5 Social and cultural element results.

Sub-main criteria Satisfied participants (%)
L&EF 77.4

M 40.2

SE 52.4

Average 56.6

Table 6 Accessibility and safety results.

Sub-main criteria Satisfied participants (%)

CR 54.9
AR 66.7
PS 26.8
w 32.9
ub 49.8
Average 49.8

Table 7 Amenities and services results.

Sub-main criteria Satisfied participants (%)

AQ 56.3
HS 22.9
ES 49.3
Average 42.8

5.2. Pairwise comparison of alternatives (expert
questionnaire results)

The results of decision makers elicited from each of
the eight experts and the judgment derived from their
combination have a CR less than or equal to 0.1, indicating
the consistency of the results (Fig. 6). The criterion
accessibility and safety” has the highest priority according
to the decision makers. One of the sensitivity graph results
in Fig. 7 shows that "accessibility and safety” criterion has
the highest weight at 54.1%. This result implies the

importance of considering all the sub-criteria of accessi-
bility and safety to improve the design of this open public
space.

Fig. 8 shows the dynamic sensitivity graph, which ranks
the sub-criteria considering the goal. The experts believe
that the most important issues to consider are those related
to the safety of the users. Therefore, such places should be
carefully considered and efficiently designed to minimize
any risks to the health and lives of its users. The interviews
of experts revealed that providing visually pleasing aes-
thetics to public spaces is important for their livability.
However, this criterion ranks lowest because aesthetics is
subjective.

Further detailed results of the pairwise comparison of
each sub-criterion considering its related main criteria are
shown in Tables 8—11. Table 8 reveals that the sub-criterion
of thermal comfort received the highest priority of 0.357.
This result indicates that achieving thermal comfort should
be mainly emphasized when considering the elements of
environmental quality in a space. The unbearably high
temperatures require well-planned passive and active
design strategies if an open space is to be used in comfort all
year round. Leisure and entertainment facilities scored the
highest priority (0.566) among the social and cultural
element sub-criteria as shown in Table 9. Open spaces are
often seen as an escape from the indoors. High livability
levels would be attained if necessary and diverse facilities
are provided to attract visitors. The satisfaction of people
with an open space defines its livability, thus providing many
different sources of entertainment, such as refreshments,
sports, shopping, outdoor performances, and games. Such
satisfaction encourages people to engage with one another
and their environment. Furthermore, two similar criteria,
namely crime and accident rates, were ranked highest at
0.326 and 0.306, respectively (Table 10). The safety of
people must always be the first parameter to be considered
in terms of accessibility and safety of public spaces.
Therefore, a nearby police station or office and high-level
security procedures are crucial to ensure public safety and
protection. Finally, the highest-ranking sub-criteria related
to amenities and services was health services at 0.415
(Table 11). Thus, providing health services, such as phar-
macies, medical care, and health clinics, would qualify a
public space as livable.

5.3. stratified random sampling calculations

The parameters in Equation (6), previously shown in Section
4.4.2, can replace the average satisfaction of the partici-
pants presented in Tables 4—7.

Py = % ((0.49) + (0.56) + (0.46) + (0.43)) = 0.485 =48.5%
)

However, Equation (6) can be applied only if each major
criterion carries the same weight of importance. The
expert questionnaire results shown in Fig. 7 indicate that
the weight varies. Therefore, Equation (7) can be alter-
nated to fit this case.
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Fig. 6 Ranking of the main criteria considering to goal.
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Fig. 8  Minor criteria ranked considering goal.
Fig. 7 Major criteria weighted considering goal (source: R
Expertchoice)‘ pst = (021 X 049) + (0185 X 0.56) + (0446 X 046)
+(0.159 x 0.43) = 0.48 = 48% 9)

S ~ . ~ 8
Pst = Wi Py W2 Py W3 Pyt Wa Py ® The hypothesis (100) was then tested at the 5% level of

significance with a sample test for proportion using Equa-

where the summation of the weights "wy, “"w,""Ws, " and ;005" (9) and (10) to calculate the test statistic (z) and the

“wy4” should all be equal to 1.



884 E. Mushtaha et al.

Table 8 CR of sub-criteria considering the main criteria: EQ.

Consistency HD L LD NP TC wQ
ratio (CR)
DM, 0.04 0.068 0.118 0.141 0.074 0.311 0.287
DM; 0.07 0.066 0.066 0.197 0.096 0.480 0.096
DM3 0.04 0.043 0.088 0.084 0.084 0.634 0.067
DM4 0.02 0.082 0.185 0.112 0.261 0.281 0.141
DMs 0.02 0.072 0.162 0.121 0.190 0.322 0.133
DMe 0.35 0.245 0.135 0.095 0.172 0.264 0.089
DM 0.27 0.079 0.034 0.122 0.196 0.287 0.283
DMs 0.11 0.043 0.223 0.050 0.468 0.136 0.081
Combined 0.02 0.078 0.147 0.123 0.170 0.357 0.125
decision
Table 9 CR of sub-criteria considering the main criteria: Table 11  CR of sub-criteria considering the main criteria:
S&C. AMES.
Consistency M SE L&EF Consistency S&S AQ BM ES HS
ratio (CR) ratio (CR)
DM, 0.13 0.221 0.460 0.319 DM, 0.01 0.093 0.084 0.103 0.342 0.379
DM; 0.13 0.281 0.135 0.584 DM; 0.08 0.065 0.055 0.150 0.248 0.431
DM3 0.42 0.076 0.198 0.726 DM3 0.06 0.061 0.046 0.107 0.352 0.434
DM4 0.01 0.180 0.281 0.539 DM4 0.03 0.074 0.056 0.108 0.375 0.388
DMs 0.13 0.281 0.135 0.584 DMs 0.24 0.076 0.030 0.126 0.319 0.449
DMs 0.13 0.086 0.297 0.618 DMg 0.08 0.068 0.049 0.115 0.384 0.384
DM 0.01 0.078 0.435 0.487 DM 0.03 0.078 0.059 0.103 0.381 0.381
DMg 0.28 0.063 0.184 0.753 DMg 0.02 0.078 0.059 0.067 0.358 0.438
Combined 0.02 0.160 0.275 0.566 Combined 0.03 0.079 0.053 0.104 0.354 0.415
decision decision
p-value to check for any evidence that would cause the Using the standard normal, the p-value = p (z < z
rejection of H,. calc.) = p (z < —0.607) = 0.2709. No evidence rejects H,
R because the p-value > 0.05 at a level of significance equal
7z = PZP _ 048-05_ 0.61 to 0.05. Thus, the livability in Al Qasba is currently smaller
calc’ . (10)
\/pxm—m \/o.5x<1—ov5> than 50%.
n 231

Table 10  CR of sub-criteria considering the main criteria: AC&S.

Consistency W T WF PS ub CR AR

ratio (CR)
DM 0.05 0.083 0.116 0.093 0.038 0.089 0.328 0.254
DM, 0.14 0.025 0.099 0.065 0.31 0.24 0.105 0.151
DM; 0.10 0.021 0.065 0.041 0.070 0.47 0.378 0.378
DM, 0.01 0.058 0.137 0.098 0.105 0.103 0.247 0.252
DMs 0.13 0.021 0.066 0.022 0.074 0.053 0.440 0.323
DM¢ 0.07 0.035 0.050 0.029 0.092 0.078 0.358 0.358
DM; 0.12 0.030 0.093 0.073 0.017 0.069 0.360 0.360
DMsg 0.15 0.040 0.060 0.028 0.097 0.030 0.372 0.372
Combined 0.02 0.044 0.087 0.064 0.089 0.084 0.326 0.306

decision
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Table 12  Chi-square test results for Al Qasba factors.
Factor/Main Sub-main p- Chi-square
Criteria Criteria value Test
Summer visits 0.000 Significant
Winter visits 0.000 Significant
Purpose 0.040 Significant
Day period 0.192 Insignificant
Transportation 0.717 Insignificant
EQ TC 0.002 Significant
wQ 0.002 Significant
LD 0.021 Significant
HD 0.058 Significant
L 0.031 Significant
S&C L&EF 0.000 Significant
M 0.146 Insignificant
SE 0.002 Significant
AC&S CR 0.000 Significant
AR 0.000 Significant
PS 0.039 Significant
WF 0.045 Significant
ub 0.041 Significant
AME&S AQ 0.087 Insignificant
HS 0.009 Significant
ES 0.001 Significant

5.4. Chi-square test results

The results of the chi-square tests are summarized in
Table 12. The period of the day for visits to Al Qasba
and the method of transportation used to reach Al
Qasba do not affect its livability. However, the tests
prove that the livability of an open public space varies
in the number and purpose of visits throughout the
year. In addition, most of the minor derived criteria
affect the current livability level of Al Qasba, except for
hardscape (HD), monuments (M), and aesthetic quality

(AQ).

Shading element to

improve thermal comfort

Shopping
Kiosks

More
retail

Suitable ~ More  Entertainment

vegetation Seating  facilities for

Improve Shopping
wayfinding
facilities

areas the youth

Fig. 9

Shading element installed
for sun control

More

cultural  friendly
monuments leisure

6. Discussion

The results show that Al-Qasba district and its livability in
the future might be effectively enhanced. Improving its
livability level and making it attractive could enrich the
Emirate of Sharjah overall. Therefore, the low urban
quality of public spaces in Sharjah, which is not yet tackled
in the present research, might be raised by proposing a
design strategy for this site based on the analysis derived
from the present study. A successful design proposal should
contain improvements to satisfy the needs of users, attract
tourists, and provide visitors to Al-Qasba with a unique
experience. First, providing improved connections to the
site, enhancing its accessibility, and additional parking
spaces could create an enriched public space that gives
visitors a new experience. Furthermore, such methods
should be economically profitable and beneficial to the
existing site. The findings of this study indicate that all
factors affecting environmental quality (such as thermal
comfort, water quality, landscape, and noise), along with
those affecting site accessibility, safety, and health ser-
vices, must be considered for an urban public space to be
livable. The public questionnaire analysis also shows that
thermal comfort is crucial. Microclimatic control and the
effective use of vegetation could encourage people to
overcome their reluctance to visit public spaces despite the
challenging climate of the city in the summer months.
Moreover, the questionnaire results indicate that Al Qasba
is mainly known for its dining facilities. Hence, adding fresh
facilities, such as educational facilities, would enhance the
overall experience of visitors and make this public space
appealing to everyone. Thus, one of the unused areas of Al-
Qasba might contain a youth hub combining ideas of edu-
cation and entertainment. Such an area would encourage
the young people of Sharjah to pursue their talents and
provide numerous valuable opportunities, such as socializ-
ing and learning, jobs, and events for hosting and staffing.
Fig. 9 displays several suggestions that could enhance visits
to Al Qasba and help improve its livability.

Shading element to give

an aesthetic view

il $PTTYS @I

Family Specialized Educational Entertainment Outdoor sports Healthcare

facilities for the facilities for facilities facilities

disabled

facilities
the public

facilities

Suggestions to increase the livability level of Al-Qasba.



886

E. Mushtaha et al.

7. Conclusion

The Emirate of Sharjah is well-known for proudly repre-
senting its culture and heritage through its architecture and
the many public spaces that have become landmarks in the
city. Nevertheless, the livability of places, which forms part
of the public realm, must be examined. Ensuring that a place
is sufficiently livable to satisfy the needs of users and
providing them with unique experiences are key to the live-
liness of a city. In this study, the current livability level of one
of the oldest public spaces in Sharjah, the Al Qasba District, is
investigated. The AHP arranged the main and sub-criteria of
livability in a survey to develop a theoretical livability index.
The results derived from AHP were validated by statistical
techniques. The research question “To what extent is Al
Qasba livable?” was successfully answered in this study by
calculating the current livability level in Al Qasba, which is

Table A1 Cross tabulation tables for Al Qasba factors

less than 50%, thus confirming its urgent need for urban
improvement. This kind of livability index is new in the GCC.
Therefore, the present study conceptually sets a new
benchmark for measuring livability and liveliness in public
spaces. This study also sets certain parameters by which the
enjoyment of public spaces could be ensured all year round.
The set parameters reflect the culture of the emirate in
acknowledging the current reputation of the site and sug-
gesting ways for improvement.
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Appendix

1- Livability * Summer visits

Summer Visits

Daily Once a week 2-4 times a month Once a year Never Total
Livable Satisfaction with Al Qasba’s livability
Yes 2 4 25 45 36 112
No 0 2 9 34 74 119
Total 2 6 34 79 110 231
2- Livability * Winter visits

Winter Visits

Daily Once a week 2-4 times a month Once a year Never Total
Livable Satisfaction with Al Qasba’s livability
Yes 4 20 24 40 24 112
No 0 2 11 50 56 119
Total 4 22 35 90 80 231
3- Livability * Purpose

Purpose

Work Leisure Other Total
Livable Satisfaction with Al Qasba’s livability
Yes 16 73 23 112
No 6 80 33 119
Total 22 153 56 231
4- Livability * Day period

Day period

Morning Noon Afternoon Night Total
Livable Satisfaction with Al Qasba’s livability
Yes 9 8 17 78 112
No 4 4 24 87 119
Total 13 12 39 167 231
5- Livability * Transportation

Transportation

Car Public transport Walking Bicycle Total
Livable Satisfaction with Al Qasba’s livability
Yes 104 3 5 0 112
No 107 5 0 119
Total 211 8 12 0 231
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Table A2  Cross tabulation tables for derived livability criteria

1. Livability * EQ
Livability * TC

TC

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 43 69 112
No 24 95 119
Total 67 164 231
Livability * WQ

wQ

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 61 51 112
No 41 78 119
Total 102 129 231
Livability * LD

LD

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 65 47 112
No 51 68 119
Total 116 115 231
Livability * HD

HD

Satisfied with Not Satisfied with Total
Livable Al Qasba’s livability
Yes 61 51 112
No 50 69 119
Total 111 120 231
Livability * L

L

Satisfied with Not Satisfied with Total
Livable Al Qasba’s livability
Yes 91 21 112
No 82 37 119
Total 173 58 231
2. Livability * S&C
Livability * L&EF

L&EF

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 101 11 112
No 77 42 119
Total 178 53 231
Livability * M

M

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 51 61 112
No 43 76 119
Total 94 137 231
Livability * SE

SE

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 70 42 112
No 50 69 119
Total 120 111 231
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3. Livability * AC&S
Livability * CR

CR

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 75 37 112
No 52 67 119
Total 127 104 231
Livability * AR

AR

Satisfied Not satisfied Total
Livable Al Qasba’s livability
Yes 91 21 112
No 64 55 119
Total 155 76 231
Livability * PS

PS

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 37 75 112
No 25 94 119
Total 62 169 231
Livability * WF

WF

Satisfied with Not Satisfied with Total
Livable Al Qasba’s livability
Yes 44 68 112
No 32 87 119
Total 76 155 231
Livability * UD

L

Satisfied with Not Satisfied with Total
Livable Al Qasba’s livability
Yes 62 50 112
No 54 65 119
Total 116 115 231
4, Livability * AM&S
Livability * AQ

AQ

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 69 43 112
No 60 59 119
Total 129 102 231
Livability * HS

HS

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 34 78 112
No 19 100 119
Total 53 178 231
Livability * ES

ES

Satisfied with Not satisfied with Total
Livable Al Qasba’s livability
Yes 68 44 112
No 45 74 119
Total 113 118 231
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