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Abstract: Although indicators are commonly used to measure/assess urban quality of life (QOL),
there is no consensus in the literature on the core indicators of urban QOL. This paper aims to identify
a set of key indicators that will be used to assess/measure urban QOL in the Saudi Arabia (SA) context.
For this purpose, a three-round online Delphi procedure is used. A group of 92 local experts were
asked to rate the importance of a set of pre-defined indicators in assessing/measuring urban QOL.
The results reveal that the panel of experts reached consensus and agreed on the high importance of
53 indicators for assessing/measuring urban QOL. These indicators provide appropriate coverage of
the three core dimensions of urban QOL: environmental, social and economic. However, the results
also show that the social indicators are perceived as more essential than economic and environmental
indicators. This finding has practical implications for designing and developing QOL assessment
tools to better capture and measure urban QOL in the SA context. Furthermore, research findings
also identified some methodological limitations associated with using the Delphi approach, which
need to be addressed to ensure the development of comprehensive QOL assessment tools.

Keywords: urban quality of life; quality of life assessment tools; urban quality of life indicators;
Delphi technique; urban development; cities

1. Introduction

Urban quality of life (QOL) is a notion that has been heavily examined in recent years.
Although QOL is a widely used concept, there is no consensus in the literature on its
definition, or how to measure or assess it [1–6]. According to some scholars, urban QOL is
defined as encompassing the quality of the environment in which people live in and the
general wellbeing of people and their satisfaction with this environment [2,7,8]. Despite
the lack of consensus on the definition of urban QOL, there is a degree of agreement in the
literature on what constitutes quality of life. The literature points out that urban QOL is a
multi-dimensional construct that encompasses a wide range of urban life attributes includ-
ing economical aspects (such as income, employment, job security, working opportunities),
social aspects (such as education, leisure, health and wellbeing, social security, housing,
social interaction, social acceptance), political aspects (such as local governance, public insti-
tutions, public participation, trust in law enforcement, municipal services), environmental
aspects (such as pollution, air quality, transportation modes) among others. Recent trends
in urban QOL classify the wide range of QOL attributes under three broad dimensions:
environmental, social, and economic [2,3,6,9,10]. Many of these studies conceptualize and
operationalize urban QOL as composed of a wide range of attributes that span across major
thematic groups (called QOL domains and sub-domains) that cover the three dimensions
of life: environmental, social, and economic [7,9–11]. This conceptual model of urban QOL
is becoming more popular as it aligns urban QOL with the urban sustainability discourse
which dominates the field and overlaps with urban QOL in many aspects [2,11].

During the past few decades, a large and growing range of QOL assessment tools
have been developed in various parts of the world [4,9,12]. These tools are commonly used
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to measure/assess the impact and effectiveness of applied urban policies and interventions
on quality of urban life using a range of indicators [5,13,14]. These assessment tools
consist of sets of indicators grouped in hierarchical structure under sets of domains and
subdomains that represent the range of QOL attributes being assessed or measured [5,15].
As such this range of assessment tools is called indicator-based or multi-criteria QOL
assessment tools. Examples of urban QOL assessment tools include London’s Quality of
Life Indicators (UK), Carver County Quality of Life Indicators (USA), A Quality of Life
Index for Ontario, FCM Quality of Life Reporting System (Canada), Quality of Life in
Twelve of New Zealand’s Cities (New Zealand), Quality of life in Swiss cities (Switzerland),
Quality of life in 79 European cities-Flash Eurobarometer (several countries in Europe),
and Better Life Index (developed by the Organization for Economic Cooperation and
Development—OECD and used by many countries).

Research points out that, as a multi-dimensional construct that encompasses a wide
range of urban life aspects, urban QOL should be assessed and measured using a wide
range of indicators that cover the various dimensions of urban life [3,4,7,16,17]. This lit-
erature highlights that reliable and valid QOL assessment tools or assessment indicators
should provide comprehensive coverage of the various dimensions of QOL. Literature also
criticizes the existing QOL assessment tools for being narrowly focused, limited in scope
and not built on comprehensive QOL model [4,9,18,19].

The same QOL assessment tools cannot be applied equally to different regions for a
number of reasons among which are the varied values, needs and socio-cultural context.
As such, there is a continuous need to adapt, improve existing QOL assessment tools and/or
develop new ones. Unfortunately, despite the agreement on using indicator-based tools to
measure/assess urban QOL, there is no consensus in the research literature on the essential
indicators of QOL nor on a general procedure to select them [1,5–7,16]. This literature also
highlights that the selection of QOL indicators is still based on inconsistent processes that
include a large portion of subjectivity, which resulted in poorly validated QOL assessment
tools. Therefore, there is a need to establish a structured/systematic procedure(s) that
guide the selection of a representative set of indicators to comprehensively assessing QOL.
This paper is part of a larger research project that aims to develop QOL assessment tool
appropriate for the SA urban context using a systematic approach. The current paper
presents the results of a three-round Delphi procedure conducted among a group of local
experts, which is one component of a comprehensive structured approach developed and
used to identify the essential indicators for the SA context. For the details of the approach,
refer to [2,20].

The Delphi approach is a research method used to arrive at a decision regarding
complex phenomenon under investigation by eliciting opinions of experts through a series
of ”rounds” of feedback [21–26]. Although the Delphi approach does not require represen-
tative sampling, it requires the careful selection of a group of experts who possesses ample
information and has relevant experience in the field [27–29]. Several studies in various
fields have used Delphi technique in selecting and developing sets of indicators [27,30–34].
However, few studies have used the method to develop indicators for QOL in cities and
urban areas.

2. Research Methods

As shown in Figure 1, the research methodology used in this study is composed of
two phases: first, using a structured procedure, a set of potential indicators is selected to be
used as input for the Delphi procedure, then the Delphi procedure is conducted to select a
final set of QOL indicators.

2.1. Identifying QOL Indicators and Domains to Be Used as Input for the Delphi Procedure

Identifying a set of potential QOL indicators to be used as input for the Delphi study
is based on a well-structured, systematic approach that published in another paper [20].
Here we outline the list of identified indicators and you can refer to the full details of
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the procedure in that paper. Since the aim is to develop a QOL assessment tool for
application, the research team decided to extract these indicators from existing QOL
assessment tools that are real-world applications rather than proposed as part of a research
study. The literature review resulted in identifying over 30 urban QOL assessment tools in
use worldwide, from which a sample of 21 tools has been selected for analysis as listed
in Table S1 in the supplementary material (for the details of the selection criteria see [20]).
Based on a comprehensive analysis framework developed for this purpose (described in
detail in [20]), an in-depth analysis of the documentations and manuals of the selected
21 assessment tools was conducted to extract a comprehensive list of all QOL indicators
contained in these tools.
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Figure 1. Research Methodology.

A list of all indicators available in the examined 21 assessment tools were extracted
resulting in an extensive list of 1016 indicators of which 803 are unique ones (for details
refer to [20]). To ensure the uniqueness of each indicator, the definition/description and
objectives of the indicator are scrutinized. Indicators that were mentioned multiple times
or that overlapped are listed one time only as detailed in [20].

The literature points out that most of the existing QOL assessment tools are not based
on theory and lack the ability to measure\assess all attributes of urban QOL [2,4,9,18,19].
Thus to extract a set of potential indicators from existing tools without implicitly incorpo-
rating the limitations of the theoretical framework underlying these assessment tools, the
study has adopted a well-structured approach to ensure that the selected indicators used as
input for the Delphi study are comprehensive and cover all domains and core dimensions
of urban QOL. To achieve this goal, the study has developed a conceptual model of urban
QOL based on extensive literature review. According to this model, urban QOL is concep-
tualized as composed of three hierarchy levels: core dimensions (social, environmental and
economic dimensions), domains and indicators of QOL, as detailed in [20]) and outlined in
Figure 2. This conceptual model is adopted because there is a degree of consensus on it
within the field [2,3,6,10]. The comprehensive list of 803 unique indicators extracted from
the 21 analyzed tools is categorized and grouped under the various domains, sub-domains
and core dimensions of the developed QOL conceptual framework/model based on the
definition and objectives of each indicator as detailed in [20]).
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Ninety-one potential indicators that span the 13 QOL domains were selected from the
comprehensive list of 803 QOL indicators based on systematic indicator selection criteria.
The aim of developed indicators selection criteria is to ensure that the selected indicators
are appropriate for SA context and provide comprehensive coverage of all attributes of
urban QOL in compliance with existing QOL theory (as detailed in [20]). Figure 2 presents
the 91 potential indicators identified to be used as input for the Delphi procedure. The
indicators are organized in a hierarchical structure that includes QOL core dimensions,
domains and indicators to demonstrate the comprehensive coverage of all domains and
core dimensions of urban QOL as per the developed conceptual framework/model. The
next step is to determine the importance/significances of these indicators for the SA context
using Delphi method.

2.2. Delphi Procedure

The Delphi approach is a research method commonly used to reach consensus on
complex research problems through collecting opinions from a group of experts through
several rounds of surveys/questionnaires. The selection of an appropriate panel of experts
is critical to the success of the Delphi approach. Although representative sampling is
not required for the Delphi method, the careful selection of the experts to ensure they
possess rich information and have relevant experience is required [27–29]. To identify an
appropriate set of QOL indicators and domains that reflects the conditions and needs of
SA cities, the experts’ panel should include a wide spectrum of experts involved in city
building and development, and/or providing urban services.

In the three rounds of the Delphi procedure, participants were encouraged to provide
their own opinions through a free-text field provided in the survey instrument. They were
asked to list additional QOL indicators not provided in the survey and to edit/alter the
description of any indicator provided. The feedback provided by the expert panel during a
specific Delphi round was used to modify the survey of the next-round. At each round,
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participants were given 10 days to answer, during which three general reminders were sent
to participants who have not sent their response. All participants remained anonymous
during the Delphi process to minimize group pressure [35]. Below is a detailed description
of the three rounds of the Delphi procedure.

2.2.1. First Round

Participants. Three groups of experts were recruited to participate in the study:
practicing professionals (i.e., planners, architects, environmental design professionals,
and other practicing professionals in various fields of urban QOL), academics, policy- and
decision-makers (municipal level). Table 1 shows the number of experts participated in each
round of the Delphi process. Academics are Master or PhD holders who are experts in one
or more domains of QOL. All participants have at least 7 years of experience in urban QOL
or some of its major domains, and have lived for at least 5 years in one or more of the three
large cities of SA: Riyad, Jeddah and Dammam. On average participants had 13.9 years of
professional experience in the field. Potential participants were invited through sending
an email invitation to several emailing lists, including lists extracted from websites of
relevant entities in SA such as universities, municipalities and local governments, planning
departments, NGOs, Saudi Council of Engineers, among others. An Email invitation was
sent to 397 potential experts, out of them 110 accepted to participate.

Table 1. Local experts participated in the three-round Delphi procedure.

Number of Participants (n) in Each Delphi Round

Participants Round 1 Round 2 Round 3

Practicing professionals 53 51 48

Academics 25 22 20

Decision/policy makers 14 11 10

Total number of participants 92 84 78

As shown in Table 1, ninety-two (n = 92) experts filled out the first-round survey.
Participants received a link to the first online Delphi survey via e-mail, in addition to a link
to PowerPoint presentation that includes background information about the project and
urban QOL indicators and assessment tools.

Survey. In addition to demographic questions, the online survey instrument consists
of 91 Likert scale questions, each addressing one indicator/aspect of urban QOL. For
each indicator, experts were asked to rate to what extent they perceive it as an important
attribute of urban QOL on a 7-point Likert scale (endpoints 1 = “unimportant at all” to
7 = “very important”). As shown in Figure 2, the 91 indicators were categorized under
thirteen QOL domains: transportation; infrastructure & urban services; environmental
quality; housing; education; institutions and public participation; health & wellbeing;
culture and recreation; crime, safety and security; social interaction and support, household
income and expenses; employment; economic growth and businesses. The 13 QOL domains
were presented to participants in random order, and within each domain the indicators
were also presented in random order. At the end of each list of indicators related to specific
domain, participants were asked to provide any suggestions or comments related to the
indicators or the domain. In addition, at the end of the survey, participants were asked to
list additional QOL indicators not provided in the survey and to edit/alter the description
of any indicator provided.

2.2.2. Second Round

Participants. All experts who participated in the first round were invited to partici-
pate in the second round via email. As shown in Table 1, eighty-four (n = 84) participants
returned the second-round survey. This round started 3 weeks after the first one. The
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participants were asked to re-evaluate the indicators of the first round for which consensus
was not reached regarding their importance to assess/measure urban QOL. For indicators
that need re-evaluation, a summary report of the ratings given in the first round was pro-
vided to the participants (i.e., the average of the ratings and a frequency were presented).
In this round participants also rated the added and modified indicators.

Survey. The following changes have been made to the survey of the second round
compared to first one: three new indicators were added, one indicator was deleted, two
indicators were merged into other indicators, in addition to alteration in wordings.

2.2.3. Third Round

Participants. All experts that participated in round two were invited to participate
in round three. As shown in Table 1, seventy-eight experts (n = 78) participated in this
round. This round started about 3 weeks after round two. The participants were asked
to re-evaluate the indicators of round two for which consensus was not reached. Again,
a summary report of the results of the previous round was presented.

Survey. No indicators were modified or added to the survey in the third-round
compared with the survey of the second-round. In the third round, participants also asked
to list the five indicators they perceive as the most important attribute of urban QOL of all
91 indicators, and to rank these five indicators from least important to most important.

3. Analysis

A group of local experts had rated the importance of 91 QOL indicators and their
domains using Delphi procedure comprised of three survey rounds. The feedback of the
experts in the Delphi procedure is analyzed to examine whether consensus and agreement
is reached on the importance of each indicator for assessing urban QOL in SA.

Median scores (Mdn) and Inter-Quartile Deviations (IQDs) were used to determine
consensus and agreement. The median, rather than mean, is used because median is
less sensitive to extreme values as compared to mean and thus it is more appropriate
to determine the level of agreement and consensus among participants [28]. IQD is the
absolute value of the difference between the 25th percentile and the 75th percentiles in the
data set. IQD is commonly used as a measure of consensus, where smaller value indicates
higher degree of consensus [28,36]. On a 7-point Likert scale, an IQD of 1.0 or less is
considered an indicator of good consensus [28,37,38].

In each round, the results of analysis were examined to identify three outcomes: (a)
consensus and agreement that an indicator is highly important for measuring urban QOL
(IQD≤ 1 and Mdn≥ 5.5); (b) consensus that an indicator is moderately important (IQD ≤ 1
and 3 ≤Mdn ≤ 5); (c) no consensus is reached (IQD > 1). Because the IQD method lacks
sensitivity in distinguishing the degree of consensus/agreement for items with IQD = 1,
only indicators with (IQD ≤ 1 and Mdn ≥ 5.5) were considered to reflect proper consensus
and thus were not included in the next round of Delphi survey. Items with IQD ≤ 1 and
Mdn ≤ 5, and items with IQD > 1 were classified as lacking agreement and thus were
retained for the next-round of the Delphi survey.

In addition, in round 3 the indicators which listed more frequently in the list of five
most important indicators were examined. The indicator ranked as most important (i.e.,
ranked first) is assigned a value of 5, the indicator ranked second is assigned a value of
4, indicator ranked third in importance is assigned a value of 3, indicator ranked fourth
is assigned a value of 2, and indicator ranked fifth is assigned value of 1. The resultant
mean of importance is called the weighted mean of importance. The distance between the
different ranks of indicators is interpreted to be equal.

The answers to open-ended questions in which participants were asked to add, delete
or edit the presented indicators are also analyzed. This has resulted in several modifications
to the provided list of indicators as pointed out in Section 2.2.2 of the research method.

Difference in the consensus on the level of importance between the three groups of
experts (i.e., professionals, academics and decision-makers) is also examined. No significant
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difference was found in consensus level between groups, thus results regarding differences
between groups are not discussed in the paper.

4. Results

The results of the analysis of the three-rounds of the Delphi procedure are presented
in Tables 2–5. Some of the data in these tables are also presented in Figures 3 and 4 for
further illustration. Table 2 presents the mean and median of rating of importance for the
91indicators and the consensus level among participating experts. In addition to median,
Table 2 also presents the mean of ratings of the importance of each indicator to provide
more information on the relative importance of the indicators as the median values provide
less differentiation compared with means [37].

Table 2. Results of three-round Delphi procedure: mean, median and IQD of ratings of importance for all 91 QOL indicators.
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1.1 5.65 6 1 3 5.7 5.70 6 1 1 9.4 5.35 5 3 -

1.2 5.82 6 2 - 5.8 5.20 5 3 - 9.5 5.48 5 2 -

1.3 5.61 6 2 - 5.9 5.65 6 1 2 9.6 5.59 5.5 3 -

1.4 5.50 5.5 1 2 5.10 5.26 6 3 - 9.7 6.17 7 1 1

2.1 5.73 6 1 1 6.1 5.17 5 2 - 9.8 5.61 6 1 3

2.2 6.50 7 1 1 6.2 4.87 5 3 - 9.9 5.66 6 2.25 -

2.3 5.88 6 0.25 2 6.3 5.26 6 3 - 10.1 5.52 6 3 -

2.4 5.33 6 3 - 6.4 5.91 6 1 1 10.2 5.50 6 1 1

2.5 5.52 5.5 1 2 6.5 5.98 6 1 2 10.3 5.67 6 3 -

2.6 5.77 6 1 3 6.6 6.53 7 1 1 10.4 5.50 6 1 1

2.7 5.40 6 3 - 7.1 5.39 6 3 - 11.1 5.61 6 3 -

2.8 5.11 5 3 - 7.2 5.17 5 2 - 11.2 6.26 6.5 1 1

2.9 5.57 5.5 1 3 7.3 4.85 5 2 - 11.3 6.17 6 1 1

2.10 5.79 6 0.25 2 7.4 5.26 6 1 2 11.4 5.59 5 2 -

2.11 4.66 5 2 - 7.5 5.00 5 3 - 11.5 5.60 5 2 -

3.1 5.32 6 3 - 7.6 6.02 6 1 2 11.6 6.00 6 1 1

3.2 5.17 5.5 3 - 7.7 5.96 6 1 2 11.7 6.48 7 1 1

3.3 5.64 6 1 2 7.8 5.87 6 1 1 11.8 6.17 6 1 1

3.4 5.55 6 2 - 7.9 6.13 6 1 1 12.1 6.17 6 1 1

4.1 5.50 6 1 2 7.10 6.05 6 1 1 12.2 6.27 7 1 1

4.2 6.50 7 1 1 7.11 5.88 6 2 - 12.3 6.39 7 1 1

4.3 5.73 6 1 1 8.1 5.70 6 2 - 12.4 5.35 5 2 -

4.4 5.70 6 1 1 8.2 5.78 6 1 1 12.5 5.43 5 2 -

4.5 4.83 5 2 - 8.3 5.41 6 3 - 12.6 5.57 5 3 -

4.6 4.77 5 2 - 8.4 5.71 6 1 1 12.7 6.30 6 1 1

5.1 5.88 6 1 3 8.5 5.72 6 0.25 2 12.8 5.71 6 1 2

5.2 5.75 6 1 2 8.6 6.32 6 1 1 13.1 5.54 5.5 1 2

5.3 5.53 6 1 1 9.1 5.98 6 1 2 13.2 6.30 6 1 1

5.4 5.57 6 3 - 9.2 5.61 6 1 3 13.3 5.61 6 1 3

5.5 5.48 5 2 - 9.3 5.52 6 1 3 13.4 5.52 6 2 -

5.6 5.50 5.5 1 3

Note: Round * = The Delphi round in which consensus is reached that indicator is important aspect of QOL. “1”, “2”, “3” is the round
number in which consensus is reached, while “-” indicates no consensus is reached in the Delphi rounds.
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Table 3. Number of indicators for which consensus is reached that the indicator is important aspect of QOL distributed
across QOL core dimensions: social, environmental and economic.

Environment-Related
Indicators

Social-Related
Indicators

Economic-Related
Indicators

Total Number of
Indicators

Round 1 2 16 10 28

Round 2 4 9 2 15

Round 3 4 5 1 10

Total # of indicators 10 30 13 53

Table 4. Frequencies and weighted means of importance of indicators mentioned in the list of five most important indicators
in the third round of the Delphi procedure.

QOL Indicator Weighted Mean of
Importance (out of 5)

Frequency
(Out of 78) * Domain of Indicator

5.9 Quality of school facilities 3.90 36 Education

5.6 Satisfaction with public
education 3.95 47 Education

6.5 Confidence in local law
enforcement 4.05 48 Institutions & Public Participation

11.3 Per capita income 4.15 51 Household Income & Expenses

12.2 Employment growth 4.25 39 Employment

2.2 Smart city applications 4.25 41 Infrastructure & Urban Services

7.6 Percentage of citizens
covered by health insurance 4.40 45 Health & Well being

7.7 Persons per hospital bed 4.50 51 Health & Well being

9.7 Number of traffic-related
deaths and injuries per year 4.55 48 Crime, Safety & Security

4.2 Housing affordability 4.65 53 Housing

Note: * = The numbers indicate the frequency of listing an indicator in the list of five most important indicators of QOL.

Table 5. Rating of the importance of the 13 QOL domains and the consensus level.

QOL Core
Dimensions QOL Domains Rank/Importance Mean Median IQD

Environmental

Infrastructure & Urban
Services 6 5.16 5 1.25

Transportation 12 4.14 4 2

Environment Quality 13 3.92 3 2.25

Social

Housing 1 6.12 6 1.25

Education 2 5.72 6 1

Health & Well being 3 5.53 5 1

Crime, Safety & Security 7 5.11 5 2

Culture and Recreation 8 5.00 5 2

Institutions & Public
Participation 10 4.34 4 2

Social Interaction and Support 11 4.18 4 2

Economic
Employment 4 5.38 5 1

Household Income &
Expenses 5 5.25 5 1

Economic Growth 9 4.57 5 2

Note: Bold domains: consensus is reached that the domain is important aspect of QOL.
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In Table 2, indicators with (IQD≤ 1 and Mdn≥ 5.5) indicate that consensus is reached
among experts on their importance as measure/attribute of QOL and thus were not
included in the next round of Delphi survey. Items with IQD ≤ 1 and Mdn ≤ 5, and items
with IQD > 1 were classified as lacking agreement and thus were retained for inclusion
in the next-round of the Delphi survey. According to these criteria, Table 2 shows that
participants have reached to consensus/agreement on 53 out of 91 indicators by end of
round 3. As presented in Table 2, the panel of experts have reached consensus/agreement
on 28 indicators in round 1, while they have reached consensus on 15 indicators in round 2
and on 10 indicators in round 3.

Table 3 shows the distribution of the 53 indicators on which consensus is reached
across the environmental, social and economic dimensions of urban QOL. Table 4, on
the other hand, shows the 10 indicators that were most frequently mentioned in the list
of five most important indicators. The list is sorted based upon the highest weighted
mean of importance which is calculated based on the participants’ ranking of the five
most important indicators, as highlighted in the analysis section. We only listed the
indicators with the highest weighted mean of importance on which consensus/agreement
was reached that they are important attributes of urban QOL (IQD≤ 1 and Mdn≥ 5.5). The
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results of this question are in line with results obtained from the direct rating of indicators
in the three Delphi rounds.

Figure 3 shows a radar representation of the number of indicators in each QOL domain
on which consensus is reached. The figure shows the degree to which the indicators on
which consensus/agreement was reached cover the various domains of urban QOL. While
Figure 4 shows the distribution of the 53 indicators on which consensus was reached across
the three core dimensions of urban QOL: social, economic and environmental. This figure
shows the level to which the selected 53 indicators cover the three core dimensions of QOL.
Table 5, on the other hand, presents the mean and median of ratings of importance for the
13 QOL domains and the consensus level among the experts on this importance. In this
table, the indicators are sorted based on the rank/importance of the indicator in each QOL
of life dimension: social, environmental and economic.

5. Discussion

A group of experts rated 91 potential urban QOL indicators using a three-round
Delphi procedure. The aim is to identify a set of QOL indicators and their domains that
are capable of comprehensively measuring/assessing QOL in SA cities. The results of the
Delphi procedure are presented in Tables 2–5, and in Figures 3 and 4.

QOL Indicators. Results show that experts have rated all 91 indicators as highly or
moderately important for measuring urban QOL. As shown in Table 2, the median ratings
of the importance of the indicators in measuring urban QOL range between 5 and 7, while
the mean ratings range between 4.66 and 6.53 (out of 7). This is expected result as the 91 po-
tential indicators were selected based on extensive literature review and in-depth analysis
of 21 QOL assessment tools in use worldwide. Although the results showed that there
are differences between groups of experts (i.e., academics versus practicing professionals
and decision makers) regarding the rating of importance of indicators, these differences
are insignificant, thus the discussion ignores this aspect and focuses on analyzing and
discussing results of the whole group without referring to differences between groups.

Results also show that local experts have reached consensus and agreed on the high
importance of only 53 indicators out of the 91 presented to them in the Delphi procedure.
As shown in Table 2, there was consensus among the expert panel that 58.2% (53 out of
91) of the indicators are highly important for measuring QOL (IQD ≤ 1 and Mdn ≥ 5.5),
while no consensus/agreement was reached regarding the importance of the remaining
38 indicators (IQD > 1). In the first round participants reached consensus and agreed on
the high importance of 30.8% (28 out of 91) of the indicators for measuring QOL, while
in round two they reached consensus on 16.5% (15 out of 91) and in the third round they
reached consensus on 11% (10 out of 91) of the indicators. To select a final set of urban QOL
indicators, we include only indicators with the highest median ratings on which consensus
is reached that they are highly important for measuring/assessing QOL (IQD ≤ 1 and Mdn
≥ 5.5). As such the 53 indicators on which consensus is reached as highly important are
selected for inclusion in the QOL assessment tool being developed.

Because the expert panel perceived a large number of indicators as highly important,
we analyzed the open-ended question that asks to list the five most important indicators to
gain more informative input on the issue. Table 4 shows the top 10 indicators listed in the
list of five most important indicators of QOL. As shown in Table 4, the frequency in which
an indicator is listed ranges between 36 and 53 for the top 10 indicators mentioned; that
is each indicator in the top 10 list is mentioned by 36 to 53 out of 78 experts participated
in round 3. The weighted mean of importance of the top 10 listed indicators ranged
between 3.9 to 4.65 on a scale of 5. The results of this question are in line with the results
obtained from analyzing data collected from the rating of the importance of indicators in
the three Delphi rounds, which increase the confidence in the results. For example, all of
the top 10 indicators listed are among the indicators with the highest median ratings on
which consensus is reached that they are highly important for measuring/assessing QOL
(IQD ≤ 1 and Mdn ≥ 5.5), as shown in Tables 2 and 4.
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QOL Domains. Examining the 53 indicators rated as highly important, we found
that they are distributed across 13 QOL domains that cover all attributes of urban QOL
as per the adopted QOL theoretical model. As shown in Figure 2 and Table 5, the 13 QOL
domains are transportation; infrastructure and urban services; environmental quality;
housing; education; institutions and public participation; health and wellbeing; culture and
recreation; crime, safety and security; social interaction and support; household income
and expenses; employment; economic growth and businesses. Six of these domains seem
to have more significance as they include more indicators compared to other domains as
discussed below.

As shown in Table 2 and depicted in Figure 3, the number of indicators that rated as
important ranged between one to seven indicators per domain. The “infrastructure and
urban services” domain includes the highest number of indicators (7 out of 53 selected
indicators), followed by “education” and “health & wellbeing” domains each of them
includes six indicators, followed by “crime, safety and security”; “household income and
expenses”; “employment” domains each of them has five indicators. The least number of
indicators is found in the “environmental quality” domain which includes one indicator,
followed by the “transportation” and “social interaction and support” each of them includes
two indicators. These results can be explained by the conditions and particularities of the
Saudi context. For example, the fact that the “environmental quality” domain has only one
indicator reflects the fact that environmental issues are not getting enough attention yet in
global south countries such as SA. On the other hand, the “social interaction and support”
domain represent an important aspect/characteristic of conservative society such as the
Saudi community, thus it is not representing a major concern/issue which may explain the
selection of only two indicators to measure/assess this domain.

When analyzing the rating of the domains a similar trend as that obtained when
analyzing the rating of the indicators is observed. As presented in Table 5, all the 13 QOL
domains are evaluated as important or highly important aspects of urban QOL. The mean
of importance/significance of the QOL domains ranges between 3.92 and 6.12 (on a scale
of 7). The domains that rated as most important include housing; education; health and
wellbeing; employment; household income and expenses; and infrastructure and urban
services. This result closely resembles the results obtained from rating the indicators
in the three Delphi rounds where these domains have the largest number of indicators
as discussed in the preceding paragraph. In addition, as shown in Table 5, the panel
of experts has reached consensus/agreed on the high level of importance of only four
domains (IQD ≤ 1 and Mdn ≥ 5.5): education; health and wellbeing; household income
and expenses; and employment.

Core Dimensions of QOL. As shown in Table 3, the 53 indicators rated as highly
important for assessing urban QOL are across core dimensions of urban QOL as follows:
30 indicators are addressing social- and governance-related issues, 13 are addressing
economic-related aspects, while 10 are addressing environment-related aspects. This
suggests that the selected 53 indicators cover the three core dimensions of urban QOL:
social, environmental, and economic. This is a very important result as it suggests that the
selected indicators provide comprehensive coverage for all aspects of urban QOL in the SA
context, which is one of the main goals of this research.

It is clear that the majority of the 53 indicators rated highly important are addressing
social attributes of urban QOL. As shown in Table 3, 56.6% (30 out of 53) of the indicators
rated highly important are related to social aspects of QOL, which is more than the total
number of indicators assigned for both environmental and economic aspects together. This
suggests that the social indicators are perceived by local experts as more important than
economic and environmental ones. For illustration, this result is depicted in Figures 3 and
4 which clearly show the skewness of the highly-rated indicators toward social aspects of
urban QOL. This finding has practical implications for improving existing QOL assessment
tools or developing new ones. It can be claimed that adding more social indicators to QOL
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assessment tools will result in a more appropriate operationalization of QOL in the SA
context, and thus will result in the development of more efficient QOL assessment tools.

The Delphi Procedure: Limitations and Improvements

Predefined set of indicators. Experts participated in the Delphi study have been
provided with a list of QOL indicators that provide comprehensive coverage of urban
QOL. Participants were given the chance to add, exclude or modify provided indicators
and domains. Alternatively, participants could be simply asked to list important QOL
indicators to avoid influencing their perception of QOL. This study has used a set of
potential indicators as input for the Delphi survey for several reasons: First, this is a
common practice found in several studies that aim to select a set of indicators in QOL and
sustainability fields [27,39]. Second, using a set of indicators extracted from well-known
QOL assessment tools in use worldwide provides the study with a solid practical and
theoretical base. In addition, asking participants to come up with a set of QOL indicators
without providing them with background information is cognitively demanding, and may
result in a limited set of indicators that come first to mind.

Using theoretical model to ensure coverage of all attributes of QOL. The literature
points out that most of the existing QOL assessment tools are not based on theory and
lack the ability to measure\assess all attributes of urban QOL [4,9,19]. As such using a
set of indicators adapted from existing tools as input for the Delphi procedure may result
in a limited scope tool that does not capture all aspects of QOL. Although the study has
adapted indicators from existing QOL assessment tools as input for the Delphi procedure,
it has explicitly adopted a specific theoretical framework/model that is well-aligned with
existing QOL theory to ensure that these indicators cover all aspects of QOL. This aspect
(i.e., using a set of theory-based indicators as input for the Delphi procedure) is considered
a significant contribution of this research. To our knowledge, existing studies do not
explicitly adopt a specific conceptual framework at the beginning of the Delphi procedure
to ensure the development of comprehensive assessment tool.

Minimal set of indicators. The Delphi method may end with a large number of
indicators as experts may converge on a large number of QOL indicators. In many cases,
planners and decision makers are interested in identifying the optimal minimal number of
indicators that ensure comprehensive coverage of all attributes of urban QOL. However,
the Delphi procedure does not give clue on what is the minimal number and nature of
indicators required to ensure comprehensive coverage of all QOL aspects. In our case, we
may be interested to narrow down the list of 53 indicators resulted from the Delphi study
to create a concise but comprehensive QOL assessment tool. To achieve this objective more
efforts are needed to narrow down the number of indicators. The next step, after the Delphi
procedure, is to optimize the resulted QOL assessment tool through adopting a minimal
number of indicators that capture/assesse all attributes of urban QOL.

Here, it is pertinent to mention that the complexity of urban life and the wide array of
services and amenities provided in cities may suggest that an urban QOL assessment tool
should include a large number of indicators to cover the wide range of urban life attributes.
However, the literature points out that such breadth may hinder, rather than facilitate, the
decision- and policy-making process (at the municipal level) because it does not suggest
priorities or rank needs [20]. In fact, because of limited resources, many municipalities
are interested to have a compact assessment tool with minimal number of indicators that
comprehensively measure/assess urban QOL.

6. Conclusions and Future Work

The same QOL assessment tool cannot be applied equally to different countries/regions
for several reasons among which are the varied values, needs and socio-cultural context. As
such, there is a continuous need to adapt, improve existing QOL assessment tools and/or
develop new ones. Unfortunately, there is no consensus on the essential indicators and
domains of urban QOL nor on a standard procedure to select these indicators/domains.
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Literature shows that there is lack of well-structured approaches for developing assessment
tools that comprehensively capture all aspects of urban QOL. The existing urban QOL
assessment tools are being criticized for not being built on a comprehensive theoretical
model. This has resulted in poorly validated tools with limited scope tools in which not all
attributes of QOL are captured/assessed.

This paper is part of a larger research project that aims to identify a set of key indi-
cators to assess/measure urban QOL in SA. For this purpose, a group of experts rated
91 potential QOL indicators using three-round Delphi method. The results showed that the
expert panel reached consensus and agreed on the high importance of 53 indicators for as-
sessing/measuring urban QOL (IQD ≤ 1 and Mdn ≥ 5.5), while no consensus/agreement
was reached regarding the importance of the remaining 38 indicators (IQD > 1).

The results showed that the indicators rated as highly important span over 13 QOL
domains that cover all attributes of urban QOL. Six of these domains seem to have more
weight/significance as they include more indicators (compared to other domains) on which
consensus is reached. These domains are “infrastructure and urban services”, “education”,
“health and wellbeing”, “household income and expenses”, “employment”, and “crime,
safety and security”. This finding may suggest assigning more weight to those domains
can result in better operationalization and more accuracy in assessing/measuring urban
QOL fin SA cities.

The results also showed that the 53 indicators rated as highly important to assess
urban QOL cover all the three core dimensions of urban QOL: social, environmental,
and economic. This finding suggests that the selected indicators provide comprehensive
coverage for all aspects of urban QOL in the SA context. However, the findings also show
that the social-related indicators are considered more important compared to environmental
and economic ones. Results show that 30 (out of 53) indicators rated as highly important are
addressing the social aspects of QOL. This finding has theoretical and practical implications
as it suggests the importance of providing more social indicators compared to economic
and environmental ones to better capture and measure urban QOL in the SA context.

Although the study showed that the Delphi technique is an appropriate method-
ology to reach consensus/agreement during the development of QOL assessment tools
and the selection of QOL indicators and domains, the findings have also identified some
methodological limitations associated with using the Delphi approach that may hinder the
development of comprehensive assessment tools. For instance, QOL indicators used as
input for the Delphi procedure should be checked to ensure they follow existing theory
and provide comprehensive coverage of all attributes of urban QOL. When extracting
these indicators from existing QOL tools that are not aligned with existing theory, mea-
sures should be taken to avoid implicitly incorporating the specific theoretical framework
underlying these assessment tools. Other limitations that need to be addressed in future
studies are to assess which indicators, if any, overlap and correlate with each other, and
to assess the synergy effect of various indicators. Another concern is that experts may
converge on a large number of QOL indicators during the Delphi process. In such case,
further steps are needed to narrow down the number of indicators selected to create a
smaller set of indicators that comprehensively assessing urban QOL which will be done in
next paper. As such, the Delphi method should be used along with other approaches in a
well-integrated and structured approach to ensure the development of a comprehensive
urban QOL assessment tool.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/su13094945/s1, Table S1: Summary of the examined 21 urban QOL assessment tools.
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