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ABSTRACT

LIVEABILITY DEFINED: THE CASE OF COLOMBO, SRI LANKA

The rapid increment in the population in the cities has manifested number of challenges in
terms of unauthorized developments, underutilized housing, limitations in infrastructure and
services, energy consumption and waste management. The quality of lives of the inhabitants
have diminished and cities are becoming less liveable.

Hence, the need of a planning approach to address these issues with a sensitivity to the
requirements of the inhabitants has been felt for some time. The concept of liveability which
is a subset of the concept of sustainability is perceived as a philosophy to face the urban
conundrum. Liveability has been assessed using liveability indexes which have marketability
purpose. The representation of liveability through the existing indexes is unlike to address the
issues of urbanization. Thus, this study advocates to define and characterize liveability to

enhance the quality of lives of inhabitants in Sri Lanka.

Based on a pragmatist research philosophy, an abductive research approach is used for the
study. Firstly, an extensive literature review is conducted, followed by a case study strategy to
contextualize the literature findings. Data collection is done via expert interviews, document
review to define liveability for the case. Six liveability characteristics, twenty-five attributes

and seventy-one indicators were distinguished prioritized using Analytical Hierarchy Process.

Challenging the existing vague definitions, liveability was defined as the satisfactory quality
of lives of inhabitants achieved through its balanced socio-economic environment reflected
through the character of the city of Colombo with quality and proximate services, connectivity
to amenities through proper infrastructure and preserved natural environment. Balanced socio-
economic environment was prioritized over other characteristics. A global weight was
assigned to these elements which was utilized as the weighting factor of the developed
liveability index to enhance the quality of lives of the inhabitants of cities. Unlike current
liveability indexes with marketability purposes, the developed liveability indexes adapt a

participatory approach to address the issues in the cities with a liveability perspective.

Keywords: Liveability, Liveable City, Liveability Index and Urbanisation.
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1.0 INTRODUCTION

The projections of population growth indicate that human population is likely to keep
growing and from 2050, urbanized population will increase by 3 billion (United
Nations Department of Economic and Social Affairs [UNDESA], 2018). 54% of world
population lives in cities and there are 34 cities which have a population over 10
million United Nations Department of Economic and Social Affairs [UNDESA],
2014). Majority of these cities are in developing countries (International Institute for
Environment and Development [IIED], 2012). Furthermore, as stated by the
Organisation for Economic Co-operation and Development [OECD], (2014), mega
cities are cities which have a population above 10 million inhabitants and in1990 there
were 10 cities which reached 28 by 2014. Presuming the perpetuation of the trend, 41

cities will become mega cities with a population above 10 million by 2030.

As a result of the rapid increment of population in cities, increased human activities in
social, political and economic grounds over the physical boundaries of communities
have been observed. Cities have become hubs of power consumption consuming
nearly 60-80% of the energy products (Ramachandra, Bharath & Sowmyashree, 2014).
Mori and Christodoulou (2012) explicated that carbon footprints of cities have
protracted far beyond the physical boundaries. Furthermore, cities are associated with
issues related to resources assimilation, greenhouse gas production, waste
management and traffic congestion (Peris-Ortiz, Bennett, & Yabar, 2018). The
unauthorised and uncontrolled development of housing, infrastructure and shops have
increased at the expense of large area of land which is the scarcest resource in the cities
(Poumanyvong, Kaneko & Dhakal, 2012; Madlener & Sunak, 2011). The spatial —
temporal increment of the crimes in city communities is evident in the unauthorised
and underutilized areas (Stevenson et al., 2016; Chi Jackie, 2013). Together, these
factors reduce the quality of life of the inhabitants exposing them to economic and

security risks, health issues and undesirable living conditions.

Hence, there is an urgent need to rethink the approaches to plan, develop and operate
the cities to cater the increased requirement of proper infrastructure, services and

balanced socio economic conditions. Some of these planning approaches are blueprint
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planning, synoptic planning, participatory planning, and advocacy planning
(Hall,2008). Both blueprint planning and synoptic planning employ rational paradigm
of planning with the contribution of group of experts (Vajjarapu, Verma & Allirani,
2020). It is challenging to apply these urban planning approaches for urban renewal
because it affects the existing inhabitants of the city (Bulkeley & Castan Broto, 2012).
The currently deployed approaches have been insufficient in considering complex
interdependencies and interactions between various social, economic, physical and
natural sub-systems (McArthur & Robin, 2019). Therefore, a novel approach is
required which harmonizes even the view of marginalized public with an emphasis on

making cities more liveable to all.

In these design approaches, cities need to be considered as complex systems which
combine and integrate social, economic, physical and natural infrastructures to create
vast networks of interdependencies and connections (Powell, Kusumo, & Srirangam,
2019). However, the implementation of such holistic approach requires the breaking
down of the silos which exist between various city administrative authorities,
dismantling information silos to support decisions which are evidence-based,

promoting the use of multi-simulation models, and collaborative stakeholder approach.

Alderton et al. (2019), have underlined the concept of liveable cities in his study, multi-
dimensional approach to address localized concerns of inhabitants which promotes
collaborative stakeholder approach. As a participatory planning approach, liveability
is discussed in number of contexts including in the field of planning, community

development, transportation and resilience (Giap, Thye & Aw, 2014).

Liveability is the quality of life expected or felt by the inhabitants of a county or a
region in terms of sustainability and resilience in an aspiring level of satisfaction
(Elshater, Abusaada & Afifi, 2019; Nastar, Isoke, Kulabako & Silvestri, 2019).
Authors have argued that ideologies of liveability incorporate enhanced
competitiveness in the economy, provision of more transportation choices, promotion
of reasonable and affordable housing and value communities (Allen, Haarhoff &
Beattie,2018; Southworth, 2016,). Brilhante and Klaas, (2018) have demonstrated that
the maximum use of concepts of sustainability or liveability, could be achieved
through establishing a method to evaluate the cities based on that particular concept.
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Globally, there are indexes and studies that have been issued to evaluate the relative
situation of cities in terms of their liveability (Badland et al., 2014). Economic
Intelligence Unit (EIU) liveability index and the Mercer Quality of Life liveability
index are among the most prevalent liveability indexes (Economist Intelligence Unit
[EIU], 2018; Mercer, 2018). These indexes comprise of indicators related to socio-
economic aspects, infrastructure, environment and other aspects which characterises
liveability (Kaal, 2011). Selection of indicators and the significance given to the
indicators in these indexes depends on the applied context and purpose. Hence, the

generalizability of the research on liveability indexes is difficult.

Moreover, these indexes might not be ideal to represent the issues that have arose from
urbanization and population growth. These liveability indexes give less significance
to publicly provided services, welfare of the poor, disabled, young or aged population,
waste management issues, sanitary facilities in city level and underdeveloped housing
which are prominent issues challenging liveability of cities. (Onnom, Tripathi,
Nitivattananon & Ninsawat, 2018). Especially the cities in the developing region of
Asia have issues brought by the development itself and behavioural setting, size of
economic activities and cultural diversity in these cities requires context specific
approaches (Powell, Kusumo, & Srirangam, 2019; Mittal & Sethi, 2018). Therefore,
Tsenkova (2016) have emphasised that studying liveability in cities should be
benchmarked against their own terms. Hence, a liveability index which could address
the ground level issues of a city and benchmark the development of the city in
successive years could be effectively contribute to urban renewal while ensuring the

city is liveable.

Within the context of Sri Lanka, there are many challenges with regard to the frenzied
urban construction, improper planning and other effects of urbanization (De Silva,
2009). Social polarization, environmental pollution, natural disasters such as floods
and manmade disasters such as fire, road accidents and industrial accidents are
commonly observed in the Sri Lankan context (Ariyawansha, 2010). The inability to
develop and manage the required infrastructure to furnish the increasing urban
population is major reasons for the concerns in urban built environment of Sri Lanka
(Bandara & Hettiarachchi, 2010).

18



These issues have made the urban cities in Sri Lanka uncomplimentary to their
inhabitants to live in. Therefore, it is vital to identify the perception of liveability to

the inhabitants of Sri Lanka and assess the level of liveability of the cities.

1.1 Problem Statement

The inconsistencies in socio-economic standards, service providence, infrastructure
facilities, land use and availability of housing, environment and character of the city
have diminished the liveability of rapidly developing cities (Mulligun and Carruthers,
2011).

From the urban planning approaches available, participatory planning method acquires
contribution of public to outline the requirements of urban development (Hall,2008).
Such approach based on urban liveability would best reflect the issues in cities. There
are liveability indexes which are used to assess the liveability of cities (EIU, 2018;
Ellis and Roberts, 2015; Mercer,2018). Yet, the available liveability indexes are
developed for various purposes without considering much on the challenges rose due

to urbanization and population growth.

Hence, it is essential to define liveability to a particular context and specify the
characteristics, attributes and indicators of it based on the challenges to liveability of
the considered context. Moreover, these challenges of liveability could have different

priorities from one context to another.

Therefore, this study is narrowed down to improve the quality of lives of the
inhabitants of, Sri Lanka based in the priority given to elements of liveability. There
is no significant research carried out on urban liveability, exposing the need to define
liveability for Sri Lanka or developing a liveability index consisting of inherent

liveability indicators.

1.2 Aim
The research is aimed at enhancing the quality of lives of the inhabitants in Sri

Lanka by making cities more liveable.
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1.3 Objectives
There are mainly three objectives to be fulfilled, to accomplish the aim of this research.

These objectives are,

1. To investigate the concepts and definitions related to ‘Liveability’ and ‘Liveable
Cities’
2. To identify the attributes and indicators that constitute for liveability in the global

context and with particular reference to Sri Lanka

3. To develop a Liveability Index to enhance the quality of lives of the inhabitants

in Sri Lanka

The successive achievement of these objectives will ultimately achieve the aim of the

study.

1.4 Originality of the Study

The proposed research identifies the key areas that need to be considered for liveable
cities and develop a Liveability Index to the Colombo. Hence, the research outcome is
beneficial to policy makers and professionals when designing and planning future
development projects. Research outcome would lead them to carryout risk sensitive
developments with adequate considerations for the social, built and natural
environments.

Further, within the context of Sri Lanka, lack of studies are evident in the area of
Liveable Cities. Hence, the proposed research addresses the knowledge gap in the area
of Liveable Cities with reference to Sri Lanka. Furthermore, identification of attributes
of Liveability Index assist developing innovative approaches such as innovative
transportation mechanism, digital platforms to manage stakeholders and ‘smart
technologies’.

Moving forward, the proposed research lays the foundation to develop a road map to
achieve the attributes identified in the Liveability Index with short, medium and long-
term timelines. Further, by considering the Liveability Index of the Colombo as the
basis, it is possible to develop Liveability Indexes to other parts of the country as well.
The research contributes to develop new knowledge in the area of Liveability within

the context of developing countries.
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Within the context of Sri Lanka, there is a growing need to improve the Liveability of
the inhabitants especially with the new urban development projects. Further, this
research area is yet to be adequately investigated in Sri Lanka. Therefore, the proposed
research has a significant national relevance and would contribute to the economic and

social wellbeing of the country, long-term productivity and stability.

1.5 Methodology
The research is initiated in a pragmatist stance where the details from the empirical
studies and the foundations of the existing liveability indexes are systematically
analysed to reach the aim. As the initial phase, an extensive literature synthesis is
conducted to ascertain the existing knowledge related to liveability, liveability
indicators and liveability indexes. A comprehensive set of liveability indicators are

ascertained at the end of the literature synthesis.

Since the literature emphasised the importance of context specific definition of
liveability, a case study strategy has been selected to further explore the liveability of
city of Colombo. The data collection for the case consists of expert interviews and
document review. The expert interviews represent the perception of the pubic on
liveability. Subsequently, the document review is carried out using grey literature, to
comprehend the Sri Lankan context on liveability. The resultant set of liveability
indicators are refined through experts. The Analytical Hierarchy Process (AHP) is
adapted to weight the liveability indicators of the new liveability index based on their

importance to urban liveability.

1.6 Scope of the Research

The concepts on liveability and the liveability indexes have a board scope, usually
addressing the global context. The scope of this study is to narrow down the focus of
these concepts to Sri Lanka and to adapt a focused liveability index, which is best suit
the requirements in Sri Lankan context. The Western Region of Sri Lanka is
economically the most established area, generating approximately 42% of the Gross
Domestic Production (GDP) (Central Bank of Sri Lanka [CBSL], 2018). Yet, the
growth momentum in the city has been hindered by diminishing quality of lives due to
urbanization. Therefore, the scope of the research is set as city of Colombo to address
the liveability issues in the Sri Lankan context.
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1.7 Limitations to the Study
The data analysis was done using Analytical Hierarchy Process (AHP) method, with
the involvement of expert interviews in academia and industry. Yet, considering the
influence of liveability on different stakeholder groups the opinion of the public is
significant to this study. There were three main reasons to refrain from collecting
public opinion to the study. Firstly, the selection of an unbiased sample to represent
the whole population was problematic since the sample size was enormous. Secondly,
the limited time was not sufficient to collect data and to analyse those data. Even if the
second limitation is managed the public awareness of the concept of liveability is less
to get them involved in the policy making process. Therefore, based on the assumption
that the experts were capable of providing a balanced opinion based on the interests of

the stakeholders, only the expert views were studied.

1.8 Chapter Breakdown
The research writing is completed in Chapters, which evidently feature the steps
followed throughout the research. There are six Chapters which are appropriately

presented in Sections to effectively comprehend the study.

e Chapter One- Introduction
Chapter 01 demonstrates the background of the study which subsequently leads to the
research problem understudy. The aim of the study and the objectives to achieve the
aim to answer the research problem and the methodology followed to accomplish the

objectives are briefly elaborated in Chapter 01.

e Chapter Two — Research Methodology
The second Chapter is the methodology, which provides the methodical course of
actions to conduct the literature review, data collection analysis and discussion in

subsequent Chapters.

o Chapter Three- Literature Review
The literature review is a critical analysis of the indexed literature sources and other
reliable literature related to the concept of liveability. For the purpose of defining
liveability and liveable cities, Preferred Reporting Items for Systematic Reviews and

Meta-Analysis (PRISMA) method is followed. It is a tool that is specifically
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introduced for reliable systematic reviews of literature. The filtration procedure
enabled to identify the most relevant journal publications for this study. Existing
liveability indexes and limitations of liveability indexes are critically analysed in the

literature review.

e Chapter Four — Data Collection and Analysis
Chapter 04 includes the data collection process through expert interviews, document
review and AHP questionnaire survey. The collected data is analysed through manual
content analysis and AHP analysis. The key outcomes have been outlined within this
Chapter.

e Chapter Five —Research Findings and Discussion
The pattern matching process to establish the research findings by revisiting the
literature is achieved in the fifth Chapter. Liveability is defined by critically comparing
and contrasting the literature with empirical findings. The liveability characteristics,
attributes and indicators identified via literature review, expert interviews and the
document review are discussed within a single framework. The improved liveability

index is presented and contrasted against the limitations of existing liveability indexes.

e Chapter Six -Conclusions and Recommendations:
As the final Chapter, Chapter 06 looks over and summarises the achievement of each
objective in reaching the aim of the research. The contribution of the study to the
theory and practise is demonstrated in this Chapter by extracting the findings of the
case. The recommendations and further research areas opened from this study is

provided in Chapter 06.
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2.0 RESEARCH METHODOLOGY

2.1 Introduction to the Chapter
The research study is aimed at developing a liveability index suitable for Colombo by
defining liveability to the applicable context within Colombo through identifying the
key areas that constitute for liveability in the global context. A systematic approach is
necessary to browse and review available literature in, appropriately merging the
literature with the context specific findings. Starting from the research philosophy,
research approach, methodical choice, strategies, techniques and procedures to achieve

the aim is outlined in this chapter.

2.2 Research Design
The research design is the selection of the appropriate research philosophy, research
approach, research strategy, research choice, time horizon, and techniques. In 2019
Saunders, Lewis and Thornhill, have illustrated the most widely practised choices of

research design in a form of an onion as given in Figure 2.1.
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Figure 2.1: Saunders' Research Onion
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2.3 Research Philosophy
Based on the core assumptions of the researcher on the nature of the science, there are
taxonomies that lay in extreme philosophical positions and in between. Sexton (2003)
has explained three perceptions as ontological, epistemological and axiological
positioning of the research which determines the philosophy of the research.

2.3.1 The ontological question

The ontological question is, “what is the form and nature of the reality?” The
researchers, preferring realism, identify that the individual attributes of understanding,
is a single reality (Nind, Holmes, Insenga, Lewthwaite & Sutton, 2019). On the other
hand, the matters of moral significance fall outside the realism and more constricted

towards idealism.

In this study, liveability and the liveable cities are directly associated with human
interactions. The background study highlighted the socio- cultural indicators are
idealised by the inhabitants in the considered city. Conversely, for the comparison of
the liveability of a city in order to take measures to improve the liveability of that city
or to implement new rules and regulations, idealism may not be suitable. Therefore,

the ontological positioning of this study remains in between realism and idealism.
2.3.2 The epistemological question

The epistemological question is the nature of the relationship between the researcher
and the potential readers of the study. Similarly, it refers to assumptions about
knowledge, what constitutes acceptable, valid and legitimate knowledge and how
knowledge can be communicate to others (Burrell & Morgan, 2019). The answer for
this question is influenced by the answer already given to the ontological question.
When the researcher is independent from the subject that is been studied the study has
characteristics of positivism. However, in interpretivism the researcher add value to

the study through the lived- world experience.

The subjective nature of the liveability draws the research towards interpretivism. Yet,
there is a need to maintain the value free nature of the study as much as possible since

a liveability index need to be applicable and justifiable to the studied context regardless
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of the researcher’s perceptions. Therefore, the knowledge for develop the liveability
index is not constructed through the interpretation of the respondents who are involved
in the research but rather from the context itself, because the respondents were merely

a sample from the context.
2.3.3 The axiological question

The axiological question is directly linked to the value concern of the study. A study
may be either value free or value laden (Lewthwaite & Nind, 2016). Therefore, the
selection of the appropriate methodology depends on the ontology and the
epistemology that have been already chosen and the level of value the researcher hopes
to add to the study. The inhabitants of a particular city have a clear understanding of
the level of liveability of a city. Therefore, the views on the liveability is value laden.
Nonetheless, when developing a context specific liveability index, the researcher’s
values are insignificant and the liveability index need to be objective to the maximum
degree. Hence, after considering the mix of the ontology, epistemology and the
axiology the research paradigm of the study is not positioned in positivist or
interpretivist extremes, but in pragmatism where the practical consideration of the

views and the notion of one single reality is at a balanced position.

2.4 Research Approach

Different researchers have argued the choice between the inductive and the deductive
research approach for scientific studies. According to Saunders, Lewis and Thornhill,
(2019), the deductive approach focuses on developing theory and designing a strategy
to hypotheses testing whereas the inductive strategy is to theory developing through
data collection and analysis. However, in developing a liveability index both the above
research approaches did not satisfy the requirement because those methods did not
facilitate to generate testable liveability index starting from the known grounds.
Therefore, abductive research approach was used for this research since it fulfils the
above requirement. Abductive approach has provisions for theory generation if the
liveability index is assumed as a theoretical outcome and to test the liveability index
(Attia & Edge, 2017).
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2.5 Methodological Choice

The methodological choices include qualitative and quantitative methods. They are
further categorised into three methods namely, mono method, multi method and mix
method based on the common characteristics (Wright, 2019).  The subcategories of
methodological choices are given in Figure 2.2. In mono method, a single qualitative
or quantitative method is chosen. In multi method, two or more qualitative or
quantitative methods are selected (Saunders, Lewis & Thornhill, 2019). In simple
mixed method, both qualitative and quantitative methods are selected. The complex
mixed method different types of methods representing qualitative and quantitative
methods are employed according to the convenient of the researcher (Paul, 2017).

Methodological
choice
|
| [ |
Quantitative Qualitative Mixed methods
research desighns research desighns research designs
Mono method | | Mono method Mixed methods Mixed methods
—|  quantitative qualitative study study (simple) study (complex)
study
| Multi-method
Multi-method qualitative study
—{ quantitative
study

Figure 2.2 : Methodological Choices

Following the literature review, data collection to identify the liveability indicators
was done using two different methods and were qualitatively analysed. The prioritizing
of the indicators was done quantitatively. Hence, complex mixed method was followed
where one method was facilitated to explore new insights and were followed up using
other methods. Since these qualitative and quantitative methods were applied at
different stages of the research, the methodological choice could be particularised as a

partial integrated mixed method research (Greener, 2018).

27



2.6 Research Strategies
Among the strategies such as experiment, survey, archival research, case study,
ethnography, action research, grounded theory and narrative inquiry expressed by
Sexton (2003) the most appropriate strategy was selected based on the pragmatist

philosophical stance of the research as depicted in Figure 2.3.

Based on the pragmatist view of the research, with the available theoretical
prepositions and the empirical studies, case study strategy was apprehended as the

most suitable strategy to this study.

2.7 Case Study Strategy
A case study is an in-depth investigation into a matter or phenomenon within its real-
life background (Yin, 2014). Selection of cases could be either single cases or multiple

Cases.
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Figure 2.3: Positioning of the Research Paradigm

As stated by Yin (2014) a single case study is suitable for “critical, unusual, common,
revelatory or longitudinal case”. Additionally, (Yin,2014) stated that this strategy is
suitable when the objectives of the research is to “specified a clear set of circumstances
within which its prepositions are believed to be true” (p.51). Multiple case studies are
selected on the basis that the result could be replicated across the cases or could be
predicted the variation of results in cases due to a different contextual factor.

Respectively, Yin (2014), terms these as literal replication and theoretical replication.
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For this research, a single holistic case study was used to investigate the attributes of
liveability in order to identify the liveability indictors applicable to Colombo. The
study was conducted within the Colombo, which is considered as a ‘critical case’ due
to the intensive developments, investments and the urban sprawl compared other cities
particularly in Sri Lankan context. Moreover, the scope of the study is being limited
to developing a context specific liveability index. Hence, literal replication or
theoretical replication is not considered at this level. Thus, single case study research

strategy was considered as the most appropriate research strategy to define liveability.
2.7.1 The case of Colombo

The selection of case to be studied and establishing the boundaries of the case is a key
factor in defining a case study ((Easterby-Smith, Thorpe, Jackson & Lowe, 2008). The
case of Colombo represents the rapidly developing commercial capital of Sri Lanka.
The dynamic nature of the development of the urban environment, proximity to the
administration capital and the higher potential of economic development are among
the significant characteristics of the considered case.

The case boundary was selected as the Colombo Commercial City (CCC) considering
common characteristics (Urban Develpoment Authority — Sri Lanka [UDA], 2019). It
does not delimit to the areas under jurisdiction of Colombo Municipal Council but also
considers areas governed under the local authorities of Dehiwala Mount-Lavinia
Municipal Council (DMMC) area, Borelasgamuwa, Kolonnawa, Peliyagoda, Wattala
— Mabola Urban Council areas and Parts of Wattala and Kelaniya Pradeshiya Sabha
areas. Further explanation of the case boundary is given in Section 4.1.

The liveability of citizens of CCC is considered as the unit of analysis for this study.
In this case the citizens denote, approximately 1.1 Million of residential population
and 0.8 Million of daily commuters of CCC. The development of the index was centred

around this unit of analysis.

Expert interviews and documentary review were selected as the data collection
methods in the case. The procedures followed in these methods are given in detail at
Section 2.7.2, Section4.2 and Section 4.3.
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2.8 Time Horizon
A study could be designed in a longitudinal or cross-sectional time horizon (Saunders,
Lewis and Thornhill, 2019). Since the study is centred on the status quo of Colombo
and the desired state of liveability of the inhabitants in regular basis the chronological
attributes of data were not considered. Therefore, a cross sectional time horizon was
adapted for the study.

2.9 Techniques and Procedures Followed in Data Collection and
Analysis
The techniques followed in literature review and data collection and analysis are listed
in Figure 2.4.

—[ Literature Review

*PRISMA method- Selecting sources for defining liveability

L Case Study

+Step 01-Preliminary Expert Interviews - Defining liveability for Colombo
context

+Step 02- Document Review - Selecting indicators specific to context of
Colombo

«Step 03- AHP Method- Prioratizing liveability indictors
+Step 04- Weighted average calculations -Developemnt of the Index
+Step 05- Questionnaire -Validation

Figure 2.4:Techniques and Procedures

Accordingly, in the literature review (Chapter 03) the selection of key literature
sources was done through following PRISMA method. For the data collection purpose
of case study, firstly, a round of interviews was conducted. The document review was
used to identify the context specific indicators. Subsequently, the technique that was

followed to prioritize the liveability indictors.

Finally, a questionnaire survey was conducted to validate the liveability index. The
aforementioned data collection techniques are discussed in detail at Section 2.7.1 and
Section 2.7.2.
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2.9.1 PRISMA method in selecting sources for defining liveability in
literature review
The review of a clearly formulated question via systematic and explicit procedures to
identify, select and critically investigate that question by collecting data from the
considered researches for the review is known as a systematic review (Guetibi,
Hammoumi & Brito, 2018). Selecting reliable and relevant sources of literature is
equally important in the effectiveness of systematic literature review (Ortiz-Martinez
et al., 2019). Hence, PRISMA method (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) was followed as a technigue to select the most suitable

literature sources.

PRISMA is a method to select evidence based minimum set of sources for recording
in systematic reviews, Rather, than selecting random studies for systematic reviews,
PRISMA improve the quality of review as it follows a four-phased flow diagram as
illustrated in Figure 2.5. “n” denotes the number of records. The stages of PRISMA
analysis are identification of records, screening of the records and determining the
eligibility of the records.
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Figure 2.5 : PRISMA Diagram
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Subsequently, a set of records are selected for critical reviewing which is denoted from
the numbers given in Figure 2.5. The procedure of following these stages are discussed

in detail.

e Identification
The systematic review based on indexed publications from 2014-2018 since the author
wanted the study to represent the most updated knowledge related to the context and
being a novel concept to study only the latest publications have a higher gravity in
terms of their findings. The databases considered are Scopus Document Search,

Emerald Insight, Science Direct, which consist of multidisciplinary publications.

The key words considered were limited to “liveability” and “liveable cities”.
Alternative spelling for liveability (liveability/ livability) were also considered.
Following the identification procedure, 463 records were identified through database
search. Additional 21 records were identified through other sources. Only the
documents that are explicitly related to the problem statement were selected through
other sources. These other sources were found when search through other sources.
These other sources were found when searching through articles manually in the
reference list and in search engines as google scholar. Table 2.1 demonstrate the key

word search conducted to find the relevant sources.

Table 2.1: Key Word Search through Sources

Database Liveability liveable cities liveability index
Scopus Document

Search 78 86 10
Emerald Insight 67 28 3
Science Direct 98 83 10

e Removing duplications and screening
In order to avoid reviewing of the same article from different databases, the
duplications were removed manually. Since the research question is focused on the
definition of liveability to the context of Colombo to develop a liveability index to Sri
Lanka, all the records were screen by reviewing the titles and abstracts. Two hundred
and eighty-six, articles were screened after reviewing the abstracts since those did not

provide guidance to answer the research question.
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e Eligibility
The number of full text article reviewed for eligibility is similar to the difference
between the screened records and the exclude records. Sixty-three articles were
considered for the eligibility. The reasons for excluding the articles after the full text
review were recorded. Among them insufficient reference to liveability indexes was
the main reason to exclude journal papers. Five articles that heavily had web references
were excluded. Eight articles that had entirely different definition for liveability were
also removed. For instance, the medical journal papers had biological definition for
liveability. Finally, eleven articles were selected that covered diverse contexts of urban

liveability; thus eligible to consider for the concepts of liveability for this study.

¢ Included Records

The number of the included records were the difference between the number of full
text articles tested for eligibility and the exclude articles. Altogether eleven records
were included to comprehend the concepts and definitions related to liveability. The
included records were then again required to categorize as qualitative studies and
quantitative studies since it was a useful information if a meta-analysis is carried out
at the latter part of the study. However, for this study a meta- analysis is not intended.
Therefore, the studies were not categorized as qualitative or quantitative studies.

The selected eleven records are critically analysed to identify an agreeable existing
definition for the context or to derive a working definition in Chapter 03 in detail.
Moreover, objective 02 was partially covered through there literature review. That is
to create a list of liveability indicators using the existing literature. The critical analysis
is provided in Chapter 03. Developing a list of liveability indicators based on the

considered context was done through studying the case of Colombo.

The background study is conducted to establish the research question, “What are the
attributes of liveability that are applicable to Colombo?”. The first objective of the
study is to identify definitions related to liveability. A systematic literature analysis
was conducted to achieve that objective. Accordingly, an evidence- based minimum

set of items were selected by PRISMA method.
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2.9.2 Data collection and analysis of the case study

Data collection methods of case study researches include interviews, direct
observations, participant observations, questionnaire surveys and relevant
documentary reviews (Yin,2014). For the data collection of this study mainly three
methods were employed in five steps. First two steps are expert interview and
document review which defined and identified elements of liveability. Then AHP
questionnaire survey was conducted to prioritized the context specific liveability
indicators. Following that the liveability index was developed for the context of
Colombo. Finally, the validation was carried out within the case study using

questionnaire. In this section these steps are discussed in detail.

e Step 01- Expert interviews
Interviews have the capability to investigate the authentic practices, permitting the
scholar to illuminate any uncertain responses through interviewees (Kumar, 2011).
Therefore, expert interviews were conducted assuming it enabled obtaining a holistic

view of the liveability of the inhabitants of Colombo.

Non- probability sampling was executed to conduct the expert interviews. Snowball
sampling or otherwise known as chain-referral sampling used where the experts aided
in finding other experts to contribute to the study. It allowed the study to continue
without lack of participants. In this study the sample size is not determined when the

data set reached saturation.

The interviews were semi structured interview which allows obtaining the relevant
details from the experts to a maximum level for known and speculated perspectives
while maintaining a degree of control over the direction of the interview. The interview

guideline is provided in Annexure.

The intention of the interviews was to define liveability to the context of Colombo and
to reveal the characteristics of liveability that are observed in the context. Moreover,
identifying the challenges to liveability enabled ascertaining the liveability indicators
that are required to the context of Colombo. Hence manual content analysis was carried

out to analyse the data collected via expert interviews.
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e Step 02- Document review
Document review is identified as an effective method of data collection by examining
context specific documents. Over the years many reports have been generated as
development plans for Colombo. However, the is no evidence of a document prepared

for specify liveability of Colombo and the ways to enhance liveability.

Hence, reviewing several documents that are relevant to the context was required. The
identification of the documents was done by analysing expert interviews. The
documents that were referred by more than two experts during the interviews were
selected for documents review. The documents were electronic versions which are

available online or provided by the interviewees.

The intention of the document review was to identify liveability indicators. Hence,
adhering to the liveability characteristics and attributes identified through expert
interviews the documents were analysed for liveability indicators under those

categories.

e Step 03 - Analytical Hierarchy Process (AHP)

When the expected outcome of a problem has different undeniable perspectives a
method is required give equal importance to all indicators and then priorities the most
important factors. In this study the development of the liveability index requires to
prioritize the liveability indicators that has been considered for the liveability index
because a prominent criticism of existing liveability indexes is that the liveability
indicators are not differentiated based on their significance for the liveability of the
reflected context. As a method of prioritising factors Ehrhardt and Tullar (2008) have
emphasised the importance Analytic Hierarchy process (AHP) which is a widely used

multiple criteria decision-making tool.

AHP has been defined by Saaty (2008) as, “...a theory of measurement through
pairwise comparisons and relies on the judgments of expects to derive priority scales”
(p.83). The author further elaborated the advantages of AHP in selecting the most
appropriate alternatives and the ways to resource allocation. The steps of AHP are
illustrated in Figure 2.7. According to that, problem definition and objective

determination required to be done as the first step. The research question was “how to
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measure the liveability of the city of Colombo?” and the objectives were defined to
address the research question at the Chapter 01. The development of the hierarchy of
the criteria was done based on the literature findings of Chapter 03 and the document

search and the expert interviews.

Questionnaire development for AHP analysis

According to Saunders, Lewis and Thornhill (2019), in order to collect descriptive data
questionnaire surveys are much appropriate. Similarly, questionnaires were utilized to
obtain specific data for a special proposal (Jones, Murphy, Edwards, and James, 2008).
Further, collection of data from a large number of respondents over a small period was
enabled through questionnaire (Mathers, Fox and Hunn 2007). The development of
liveability index required identifying the liveability indicators. Once identified, the
questionnaire was utilized to prioritize these indicators. The questionnaire was
developed in a way where the respondent was able to pairwise comparison and to mark
the magnitude of the importance (Refer Figure 2.6).

16. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “welfare” attribute. Please indicate the magnitude of importance of each category.

COMPARISON PAIR MORE M/@

IMPORT
A Vs B «—AORB IMPORTANCE
Concessionaries to low A
income families Vs  Welfare for elderly people] A B W 7 9

- - Step 02
Concessionaries to low Vs Orphanages A B 1 3 M)

mcome families

Welfare for elderly
people

Vs Orphanages A B|1 35 7 9

17. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “natural environment” attribute. Please indicate the magnitude of importance of
each category.

COMPARISON PAIR IMI?/(I)(I){I;EANT LEVEL OF
A Vs B AORB IMPORTANCE
Air quality Vs Noise pollution A B|1 35 7 9
Air rmality Rectaration nf

Figure 2.6 : Snapshot of the AHP Questionnaire
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As the first step the respondents were requested to select a more important indicator
out of the pair of indicators. Secondly, the respondent had to select how many times
the more important indicator is important than the other indicator.

The steps followed in AHP process is provided in Figure 2.7. The consistency analysis
is followed to identify any outlaying responses which could reduce the gravity of the
more common responses. Finally, the weightage of each indicator was identified
through the analysis.

Figure 2.7 : Steps of AHP Process

Adapted from Wong and Li (2008)

In order to make comparisons, a scale is needed to be defined to measure the magnitude
of one indicator over another indicator (Saaty,2008). The ratio scale developed by
Saaty (2008) is illustrated in Table 2.2.

The pairwise comparison table is based on the vector procedure of Saaty (2008).
Following that the priority weights have been calculated. In Table 2.3, the average
ratings given by the respondents for each pairwise comparison is given as W1, W2,
W3, W4, W5, W6, W7, W8, W9 and W10 in the shaded area and the reciprocals of
them are given in the unshaded area. Sum of each column is shown as S1, S2, S3, S4,
and S5 in Table 2.3.
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Table 2.2 : Ratio Scale Demonstrated by Saaty (2008)

Source: Saaty (2008)

Pairwise comparisons

Table 2.3 : Pairwise Comparison Matrix for Liveability Indicators
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Normalizing the comparison

Normalising the entries is done by dividing the entry by the sum of each column in

pairwise comparison matrices. Performance score is generated by dividing the row

sum from the total sum. Table 2.4. represents a model for normalised comparison

matrix for sustainable FM functions and X1, X2, X3, X4, and X5 indicates the sum of

each row after normalizing. X is the sum of the sum column.

Table 2.4 : Normalised Comparison Matrix for Liveability Indicators

].lVl'.i.lbl]Ity A B C D E Sum Performance
Indicator score
A 1 W1 W2 W3 W4 X1 XX =Y1
Sl S2 S3 sS4 S5
B /W1 1 W5 W6 W7 X2 XX =Y
S2 S2 S3 sS4 S5
c /W2 1/W5 1 W8 W9 3 X3X = Y3
Sl S2 S3 sS4 S5
D 1/W3 1/'Wé6 1/'W8 1 W10 x4 X4/X = Y4
Sl S2 S3 sS4 S5
E 1/'W4 /W7 1/'W9 1/W10 1 X5 X5/X = Y5
Sl S2 S3 sS4 S5
Sum X

Consistency calculation

A measure of consistency is the Consistency Index (CI). From this a Consistency Ratio

(CR), is derived, using a Randomized Index (RI) and the average CI for randomly

filled matrices (Goepel, 2015). As the first step the entries in the pairwise comparison

matrix is multiplied by performance score to obtain the eigenvector Table 2.5. Z is a

new vector obtained through addition of each row. Table 2.5 illustrates the model

calculation table for consistency calculations.
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Table 2.5: Consistency Calculation for Liveability Indicators

The average ratings of each factor were multiplied by the relevant performance score.
The summation of that value is calculated afterwards. a1, a., a3, a4 and as are added up
together and divided by the number of variables present to calculate the value of A max.

Equation 01 could be used for calculating A maxas given in Table 2.6.

Table 2.6: Equations Used in AHP Calculations

The third step is to calculate consistence index of the considered set of variables. The
Equation 02 in Table 2.6 is used to calculate consistency index.

Finally, the consistency ratio is calculated using Equation 03. The RI is a
predetermined constant established for the matrix size and it could be directly
employed for the calculation.
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Table 2.7 : Average RI for various Matrix Size

Source: Saaty, 2008

N 1 2 &l 4 5 6 T 8 9 10

RI 0 0 0.52 0.89 1.11 125 135 1.40 145 1.49

After analysing the findings of AHP questionnaire a prioritized list of liveability
elements was created. In the list has been prioritized the liveability characteristics,
prioritized the liveability attributes under that characteristic and the liveability
indicators under each attribute have been prioritized. This performance score is known
as the local weight. A weightage which is independent from the attributes and
characteristics were derived for indicators was calculated by multiplying the local
weight of the relevant attribute and characteristic. It is The global weight of an
indicator is Accordingly, a list of global weights of the liveability indicators was

created.

e Step 04- Development of the liveability Index
The development of the index follows two steps as provided in Figure 2.8. The first
step is giving priority to the liveability indicators and that step is explained in under
Analytical Hierarchy Process. The global weight derived at the end is taken as an input

to develop the index.

The priority level Liveability Index
given to each

indicator by the

Average
Satisfactory level

of inhabitants for
each lindicators

inhabitants of

Colombo *A 5 scale «the nghIEd
interval avargae of the

* AHP method distribution average

for prioratizing where the satisfactory level
and deriving a respondents can was taken to
Global Weight mark their indicate the

for each satisfactory level inhibitants
indicator and it average is priorities of

) taken ) liveability )

Figure 2.8 : Approach to Develop the Index

To calculate the average satisfaction level of each indicator, a frequency distribution

was created as given in Table 2.8.
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Table 2.8 : Calculation of the Average of a Frequency Distribution

Mid-point of the
Class name Interval Interval (x) Frequency (f) | Fx
Desirable 81-100 90.5
Acceptable 61-80 70.5
Tolerable 41-60 50.5
Unacceptable 21-40 30.5
Undesirable 0-20 10

=1 fi =1 fixi
The average satisfactory level is calculated as given in Formula 2.1
T = ??1 fixi
i=1 fi

X- average of the frequency distribution
fi- number of respondents (frequency of the distribution)

x; —midpoint of the interval

As given in Figure 2.8 the next step was to derive the weighted average of the

indicators using Formula 2.2

(Z?zlyl X Wi)

? —
(Z?=1 Wi)

In the formula,

X, — the average satisfactory level

W — Global weight of the liveability indicator

The summation of the Global weight of all the liveability indicators were equal to 1.

Moreover, liveability index is presented as a percentage.

Hence the formula for liveability is,
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TIX X W,
Liveability Index = (=1 — D 100%
05231)%)02151)(1' x Wi

e Step 05 — Validation of the liveability index
The validation of the liveability index was checked in two aspects. Firstly, the
validation of the application of the liveability index and secondly, validation of the

performance of the liveability index.

According to that the proposed liveability index was applied for the context of
Colombo to check if the liveability index is in an operational condition. The accuracy
of the formulas used, the relationships of the variables, obtaining credible answers and
the potential to handle larger data were tested when validating the application of the
index. The performance of the liveability index was measured by respondents’
comments on the readability, applicability to the context, use of terms and

understandability of the index.

The respondents were selected using cluster sampling where the respondents represent
a proportionate sample of a population of the considered local authorities of the case.
The pilot implementation considered only a sample of 70 respondents and the template
of the liveability index tool was distributed among respondents to evaluate the
applicability of the index. A questionnaire was provided to the respondents to evaluate
the performance of the index. Based on the responses areas which need further

improvement was also highlighted in the study.

2.10 Graphical Representation of the Research Process
Figure 2.9 has been provided to graphically represent the research process that was
followed throughout the research. Starting from the background study a synthesis of
literature was carried out to achieve first two objectives. Under that the definition of
liveability was achieved using PRISMA method which explained in detail at Section
2.7.2. The second objective was achieved as given in Figure 2.9, by synthesising
literature and the case study findings. The third objective was to develop a liveability
index specific to the context of Colombo and it was achieved through the analysing

data collected for the case study and applying AHP method to the case.
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2.11 Chapter Summary
The chapter outline the research process linking the pragmatist philosophy, abductive
approach based on the research question of the study. The selection of the strategy was
simplified because the philosophical stance selection was done profoundly with much
justification. Case study strategy was selected after weighting the context in which the
research question was expected to answer. The selection of the techniques and
procedures to be followed was explained in detail in the methodology chapter since
the comprehensive knowledge of analytical process such as AHP prior to the data

collection and analysis is essential to accomplish the aim of the research.
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3.0 LITERATURE REVIEW

3.1 Introduction to the Chapter
The third chapter is intended to address the research gap by instituting the current
knowledge level via a literature synthesis. The focus is apprehending the concept of
liveability and liveable cities along with their definitions. Secondly, the existing global
liveability indexes have been identified. PRISMA technique is utilized to select the
most appropriate literature sources for the literature synthesis. The limitations of
current liveability indexes and the need for a contextualized liveability index have been

justified via existing literature.

3.2 The Concept of Liveability
The concept of liveability has emerged in the recent past due to growing interest in
increasing the quality of lives of individuals. The precise definition of liveability is
still unfilled, with satisfactory review. The differentiated attributes of liveability have
resulted in diverse viewpoints among the researchers (Giap, Thye & Aw, 2014; Tan,
NIE & Baek, 2016). For instance, liveability is viewed as a construct reflecting the
concerns of individual’s quality of life and well-being (Giap et al., 2014). Milica
(2018) has expressed that the conditions enhancing cultural, environmental, economic,
governance and social goals establish liveability of a city. Conferring the above scholar
views, the liveability concept is related to a broad spectrum of socio- economic aspects.
Therefore, it is critically reviewed using notions such as sustainability, urbanisation

and resilience.
3.2.1 Liveability concept and sustainability

To best define the concept of liveability, it is contrasted against a related prevalent
notion: sustainability. Sustainability is a vague concept, which is comparatively hard
to comprehend by people and practically challenging to instrument at small scale
because it conceptualizes in global scale to fortify the well-being of the next
generations (Chazal, 2010). The principles such as use of renewable energy reduce the
carbon footprint, reduced emissions within the environmental adjustment capacities

and recycling are available for sustainability (Sanford, 2013).
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However, then the extent to which they should be executed is not defined firmly. Thus,
the long-term approaches to achieve sustainability can be subjective and convenient.
In contrast, liveability has more immediate concerns which are localized compared to
the long term and globalized perspective (Rogers & Hunt, 2019). The tree pillars of
social, economic and environmental sustainability are addressed in health, economic,
cultural and environmental concepts of liveability (Bijl.2011). Thus, the two concepts
are focused on the social well-being, yet with a different scope. The policy makers,
local authorities, investors, designers are more conscious in developing liveable
communities than sustainable communities since liveability is more tangible,

immediate and attainable.

Nonetheless, there are co-benefits of planning sustainable and liveable cities and
complementary for environment, urban planning, and public health sectors. To
maximally fructify the benefits of sustainability concepts to the liveability, an effective
collaboration of the public and private sector and a consistent polices for urban
development need to be attained (Rayner & Howlett, 2009; Holden, 2012).

Thus, the common notion emerged comparing the characteristics of sustainability
through its definition is that despite the differences in the scope in terms of time and
boundaries, the goal of both liveability and sustainability is the well- being of the

society.
3.2.2 Liveability concept and urbanization

The word liveability generally associated with urbanization since well-developed
infrastructure, increased opportunities in the society for publicly available healthcare,
jobs of diverse disciplines denotes liveable surroundings (Titz & Chiotha, 2019).
However, it is questionable if liveability is limited to the characteristics of an urbanized
environment. Urbanization has been defined as a superficial growth in the environment
in response to increased human activities over the encompassing physical boundaries
of communities in social, political and economic grounds (Sudhira et al.,
2007, Ramachandra et al., 2014). The most likely explanation of the urban sprawl is

the increasing population growth in the world.
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Currently, there are 34 cities which have a population over 10 million (International
Institute for Environment and Development [IIED], United Nations Population Fund
[UNFPA], 2012). Out of the world’s population, 54% lives in cities or similar urban
areas as reported in 2014 and an increment of 3 million in the world population living
in urban areas is expected by 2050 (United Nations Department of Economic and
Social Affairs [UNDESA], 2014). According to Figure 3.1, the urban population is at
the highest level in less developed region. It is assumed that the rapid urbanization in
developing region is due the urban sprawl (Peris-Ortiz, Bennett, & Yabar, 2018)..
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Figure 3.1: The Growth of Population in the World over 100 Years of Time

Source: Adapted from United Nations Department of Economic and Social Affairs (2015).

Mori and Chrisrodoulou (2012) have emphasized the role of cities have to play as an
integral part of urbanization for the social and economic well-being of its inhabitants.
Because of this, cities have become centres of consumption of resources, greenhouse
gas production, generation of waste and pollutants of water and air (Wong, 2019). The
ecological footprints of cities have extended far beyond the physical boundaries of
cities due to the emissions, consumptions and human activities resulting in negative

impacts on the surrounding rural, regional and global ecosystem (Parker & Simpson,
2018).
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Thus, it is unfair to interpret that liveability is represented through the urbanisation
because the physical infrastructure of a city is not the mere factor that attracts people
(Thilakaratna, 2019). Therefore, there is a requirement to distinguish the key
characteristics of liveability to accommodate a planned and controlled urbanisation. In
the Section 3.3 direct definitions of liveability has been listed down to identify how

the defining has been done to different contexts.

3.2.3 Liveability concept and resilience

Liveability is closely associated with concepts of resilience. In order to a city to be
liveable, it should be resilience as well (Nastar, et al., 2019). There are two types of
resilience discussed. They are ecological resilience and the social resilience (Rogers et
al., 2020). In defining resilience, it is important to specify whether resilience is being
viewed as a trait, a process, or an outcome, and it is often tempting to take a binary
approach in considering whether resilience is present or absent (Angelidou, Balla,
Manousaridou, Marmeloudis & Nalmpantis, 2018). However, in reality, resilience
more likely exists on a continuum that may be present to differing degrees across
multiple domains of life (Pietrzak & Southwick, 2011). Therefore, the concept of
resilience is generally applied for disaster resilience, social resilience and economic
resilience, which are key constituents of a liveable city (Bush & Doyon, 2019). For
instance, the comeback of a nation at a financial crisis, the response of the citizens to
a terrorist attack or a civil unrest depends on the resilience that has been developed
with in the community (Wang, Shen, Xiang & Wang, 2018). Botzen, Deschenes and
Seanders (2019) have also stated that the severity of the impact of a natural disaster on
the inhabitants of a city, how critically the city services be affected and availability of
adequate measurements as responses to such events are expected by the inhabitants to

a city to be liveable.

All in all, the common characteristic of liveability and sustainability is the orientation
on well-begin of the society in short term and long term respectively (Sepe, 2020). The
urban resilience in terms of economy, society and disaster improves the liveability of
cities (Wang, Shen, Xiang & Wang, 2018). Yet the concept of liveability goes beyond

resilience since the initiatives taken to improve liveability might not be entirely
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resilient but has a focus on business as usual (Nastar, Isoke, Kulabako & Silvestri,
2019). Even though the concept of liveability is often discussed with urbanisation, the
indicators of urbanisation such as increased net density of population or development
projects as a measure of liveability (Valcarcel-Aguiar, Murias & Rodriguez-Gonzélez,
2018). That is, because even though the urban sprawl with urbanization attracts people
to the cities, the living conditions might not be favourable, thus less liveable (Waitt &
Knobel, 2018). Therefore, the concept of liveability has a significantly different scope
of concept of urbanization, sustainability and urban resilience which brings out the

need define liveability considering its use for the urban society.

3.3 Liveability and Liveable City Defined
Due to the versatile nature of the concept of liveability, precise definition for liveability
is not available. Therefore, this section attempts to retrieve a definition for liveability
by amalgamating fragments of characterisations provided for liveability. Journal
articles within which, “liveability”, “liveable cities” and “liveability indexes” are
studied, were compared and contrasted within the context of the city or country and

the disciplines such as architecture, sociology and ecology.

Conversely, the commercial liveability indexes have not been peer reviewed
sufficiently through journal articles. Yet, there are comprehensive reports that contain
explaining their liveability indicators, assessment methods and ranking procedures.
Therefore, those reports have also been included when critically evaluating the

definition of liveability. PRISMA Flow diagram was assisted to select the sources.

3.3.1 Liveability defined

Table 3.1 identifies various delineations available for liveability. According definition
R1 of Table 3.1, Shabanzadeh Namini, Loda, Meshkini, and Roknedineftekhari (2019)
have stated that the assessment of liveability is dependent upon the place, people and
the culture, personalities and the desires of the community. Some of these
characteristics are observed in the liveability indicators of EIU liveability index such
as place, people and culture (Razavivand Fard, Demir & Trisciuoglio, 2019). However,
the attributes related to personalities and desires are not often discussed as indicators

of liveability.
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In R2 of Table 3.1, liveability is perceived as, ... a human behavioural function that
denotes the interaction between individuals and the environment.” (Kashef, 2016,
p. 240). Similarly, definition R3 also highlights the interaction between individuals
and the environment under the concept of liveability. According to that as a place based
attribute liveability refers to elements of a home, neighbourhood, or city which ensures
the quality of life and well-being (Giap, Thye & Aw, 2014). Valcarcel-Aguiar et al.
(2018) have also underlined in definition R4 of Table 3.1, the sustainability aspects of
liveability stating that the liveability of a city must be achieved “without compromising

the city’s future”.

Table 3.1: Liveability Definitions

Ref

Reference Definition
No

R1 Shabanzadeh =~ Namini, | the assessment criteria of urban liveability vary in different
Loda, Meshini, & | places and for different people depending on their
Roknedineftekhari, 2019 | personalities, culture, traditions, and expectations

R2 Kashef, 2016, p. 240 ... a human behavioural function that denotes the interaction
between individuals and the environment

R3 Giap, Thye & Aw, 2014 | ... ‘place-based’ concept that generally refers to those
elements of a home, neighbourhood, or city that contribute
to quality of life and well-being.

R4 | Valcarcel-Aguiar, ...the set of attributes or physical, social and economic
Murias, & Rodriguez- | characteristics of a specific urban area, which, once
Gonzilez, 2018 improved, will have a positive impact on residents’ quality

of life, yet without compromising the city’s future

R5 Capitanio, 2017, p. 13 ...the alignment between desired and actual living
environment aiming at the betterment of the community as a
whole.

The significant differences of these definitions include the difference in the, the lack
of precision of the time frame liveability is applicable and incomprehensiveness of the
definition in term of representing liveability characteristics. When considering all
these definitions together the common characteristic emerged through liveability is
that it is a place-based concept, which has a focus on the quality of lives of the
inhabitants. It is determined in terms of socio- economic environment and the
availability of the housing, quality and availability of services. Emphasise on
maintaining the features of natural environment as a part of liveability is observed in

given definitions.
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The prominent features of these definitions may assimilate in developing a definition
for the concept of liveability. Moreover, the working definition may constitute the
features identified when comparing concept of liveability with other similar concepts.
Hence, the working definition for liveability is used as, the consistency of the desired
and actual place-based attribute which reflects the quality of life in terms of the

infrastructure, social, economic and environmental characteristics.
3.3.2 Liveable city defined

The intuitive to understand liveability as a ‘place-based’ concept that generally refers
to those elements of a home, neighbourhood, or city that contribute to quality of life
and well-being (Giap, Thye & Aw, 2014). Quality of life and well-being are closely
related concepts that links dimensions on which an individual’s living condition or
state can be measured. In Table 3.2 The definitions provided for liveable cities in

different contexts are illustrated.

Table 3.2: Definitions for Liveable Cities in Different Contexts

I;‘;r Source Context Definition
R1 | Major Cities Unit, | Provides an evidence based | a place supports quality of life, health
2011, p. 139 support to national urban | and wellbeing. In broad terms, liveable
policy of Australian cities | cities are healthy, safe, harmonious,
released in May, 2011 attractive and affordable
R2 | AARP, 2018 as in | A non-profit establishment | A liveable community is one that is safe
Shabanzadeh based in USA, with a stated | and secure, has affordable and
Namini, Loda, | mission, "to empower | appropriate housing and transportation
1 & | people to choose how they | options, and  offers  supportive
Roknedineftekhari, | live as they age”. community features and services
2019, p.2
R3 | Mercer, 2018 to enable multinational | Cities that attracts international
companies and  other | investments and regionally and
organisations to | globally connected in terms of public
compensate employees | infrastructure, transport, and talent flows
fairly when placing them on
international assignments
R4 | Lowe, Chirombo, & | a research conducted in the . one that is safe, attractive, socially
Tompkins, 2013 perspective  of  policy | cohesive and inclusive, and
makers and planners in | environmentally  sustainable;  with
developing healthy, | affordable and diverse housing linked by
liveable and sustainable | convenient public transport, walking and
cities in Australia cycling infrastructure to employment,
education, public open space, local
shops, health and community services,
and leisure and cultural opportunities.
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Department of Infrastructure and Transport Major Cities Unit (2013), for instance is
an initiative which focus on an evidence-based approach for the city development of
Australia. It characterises liveable city as a place which is healthy, safe, harmonious
and attractive and affordable. Alternatively, AARP liveability index is developed by a
non-profit organisation in USA, with an emphasis on the “empowering people to
choose how they live as they age”. A significance is given to aged population. Thus,
the definition of liveability is inclined towards making the community secure with
appropriate housing, transportation and other social services.

In some instances, liveable city is viewed as one that “provides a vibrant, attractive
and secure environment for people to live, work and play and encompasses good
governance, a competitive economy, high quality of living and environmental
sustainability” (Shamsuddin, Hassan & Bilyamin, 2012, p. 169). In 2013 Lowe,
Whitzman, Badland, Davern, Aye, Hes and Corti have defined liveable city as a
neighbourhood is one that is safe, attractive, socially cohesive and inclusive, and
environmentally sustainable; with affordable and diverse housing linked by convenient
public transport, walking and cycling infrastructure to employment, education, public
open space, local shops, health and community services, and leisure and cultural
opportunities. The definition is extensive and applicable in multidimensional studies

effectively.

The most evident fact from the above definitions is that liveable city is a city where
quality life style can be maintained. Yet, it is subjective to the individuals within the
entity. The elements such as housing, safe and security, environmental sustainability
are commonly available in the latter two definitions. The gravity on supportiveness of
the community features are high in the first definition since it has been defined for
aged people. Form that, it is confirmed that the liveability requires to be defined based
on the special needs of the inhabitants and the fulfilment of those needs will make the

liveability increased in the perception of the habitants.
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3.3.3 Elements of liveability

According to Section 3.3.2 liveability is a concept constituting different
characteristics. Hence for the ease of analysis the concept is fragmented into liveability
characteristics, liveability attributes and liveability indicators. The liveability
characteristics are the intrinsic part of the nature (character) of a liveable city.
Liveability attributes are the qualities that constitute the liveability characteristics. The
measurement of the liveability attributes is achieved through the liveability indicators.
Hence, the indicators collectively provide a measure of the liveability characteristics.
The Table 3.3 encompasses main liveability indicators identified in various literature.
The attributes have been directly selected from the EIU liveability index since these
attributes are simple enough to list other liveability indicators under those attributes.

The selection of indicators has been justified with other related literature.

It can be observed that most of the indicators in the Table 3.3 are qualitative while
others are quantitative. The scores of the above liveability indicators reflect the
liveability of cities.

The validity and relevance of composite indicators in informing policy debate and
assisting in policy development is generally limited, as their component, measures
have lost their separate meaning through combination, with the nature of the
components and their respective weightings in aggregation being the result of
subjective decisions (Giles-Corti et al., 2014). Composite indicators say very little
about how liveable a city is for all who live and work there as the composition of the

indicators reflects the preferences of a specific audience.
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Table 3.3:Liveability Indicators Identified through Literature

Literature Source Code

Liveability Indicator
L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 L13 L14 L15 L16 L17 L18 L19 L20 L21 L22 carn

Occurrence of violent crime . x X X 4
Risk of terrorism X X x x 4
Risk of political conflict X . x x X 5
Risk of civil unrest . . x x X 5
Accessibility to private health facilities X . x x x 4
Standard of private health facilities X " x X 4
Accessibility to public health facilities X X x X X 5
Standard of public health facilities X X X x 4
Accessibility of over- the- counter drugs X X . 3
Common health indicators X X X X X . N 7
Humidity/temperature rating X y X " X x 6
Uneasiness of climate to tourists X . . x 4
Cultural accessibility X " x 3
Level of suppression X . o x X 5
Presence of corruption X X . . X 5
Food and Beverages X X X 3
Sporting accessibility - - x X 4
Availability of consumer goods and services X . . N . . X X 7
Social and religious restrictions X X X 3
Accessibility of private education X X . . 4
Standard of private education X X X N 4
Public education indicators " " " X X 5
Standard of road network X . X 3
Standard of public transport X X X . x x x 7
Accessibility to quality housing X . . . o S
Standard of energy provision X X x X X 5
Standard of water provision X X X . . X 6
Standard of telecommunications X X o x 4

Literature Sources denoted by Code

L1-AARP (2011), L2-Abdelbaset and Mahmoud (2015), L3-Capitanio (2017), L4-Capon (2007), L5-Connecticut’s Legislative Commission on Aging (2014), L6 - Dempsey et al.
(2012), L7-EIU (2018), L8-Elysia (2008), L9-Forum for the Future (2010), L10-Gleeson et al. (2010), L11-Holden (2012), L12-Jalaladdini and Oktay (2012), L13-Kashef (2016),
L14-Li et al. (2009), L15-Miller et al. (2013), L16-Mitchell (2005), L17-Perogordo (2007), L18-Pierson, et al. (2010), L19-Sanford (2013), L20-Timmer and Saymoar (2005), L21-
Van, et al. (2010) and L22-Zhao (2010)

95




3.4 The Importance of Concept of Liveability

There is an urgent need of rethinking our approaches to design, construct and operate
the cities in order to make them ‘liveable’ to its inhabitants. Thus, policy programs,
business initiatives and political strategies must be designed to increase the liveability
of cities (Kaal, 2011). Liveability has been characterized as “a discursive frame that
both enables and legitimates entrepreneurial policy initiatives” (McCann, 2004), and
as a discourse which enables the individuals to take decisions regarding their
consumptions despite the overall responsibilities and ethical usage (Hankins and
Powers, 2009). With the emergence of the concepts of liveability over the recent past
becoming more than a conceptual objective of policymaking, political propagandas

but a method of reflecting the quality of the urban lifestyle (Uitermark, 2009).

Liveability is used in number of contexts including in the field of planning, community
development, transportation and resilience (Parker & Simpson, 2018). The authors
have argued that ideologies of liveability incorporate enhanced competitiveness in the
economy, provision of more transportation choices, and promotion of reasonable and
affordable housing, value communities and neighbourhoods and coordinate and
influence policies and investment (Ellis & Roberts, 2015; Fleischmann, 2018). In the
following sections, some of these requirements has been discussed in detail in next

section.

More broadly, this dimension emphasises people’s craving for creature comforts and
material abundance. It also captures the right to have a decent livelihood. The degree
that this craving is satisfied is, determined by the income level and the growth rate of

income: two issues that are central to the field of economics (Botzen et al., 2019).

The security and stability stress the natural right of people to live in safety through the
maintenance of law and order, the alleviation of natural disasters and the prevention
of wars by the state (Vajjarapu et al., 2020). The absence of such psychological
pressure in a city increases its liveability in the same way that an improvement in the

economic prospects of a city increases its liveability (Botzen et al., 2019).

Though largely neglected by the planners and policy makers, socio- cultural conditions

are subsumed within the broader dimension of cultural rights. For a city, this dimension
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emphasises the social comfort of living there; the physical ease of living there and the
cultural richness of living there (Zahoor, Jamaluddin & Zakaria, 2015). The
terminology adopted in the liveability framework to represent this dimension is

“Socio-Cultural Conditions”.

In addition to physical environment factors, the social environment is also a crucial
component of the urban environment that contributes to people's overall satisfaction.
The social environment refers to the social setting where people live and includes
community structures, resources, and policies that people create to order their lives
(Sokolov, Veselitskaya, Carabias & Yildirim, 2019). Specially, the social environment
of a city mainly includes a set of immaterial factors, such as high-quality citizens,
social inclusion, urban identity, protection of historical culture, as well as a sense of
belonging (Shirazi, 2020). However, most of the previous studies have focused on the
relationship between the sociocultural environment and satisfaction with the urban
environment at the neighbourhood level. Allen, Haarhoff and Beattie (2018) suggested
that lacking neighbourhood social attachment significantly reduced residential
satisfaction in informal settlements, whereas social features of the neighbourhood play

a role in the satisfaction with the neighbourhood and the community.

Political governance is so significant that it is considered specifically one a separate
dimension. This dimension covers the effectiveness of the government in providing
public services such as extent of corruption and quality of judiciary system, the
responsiveness of the government in terms of the degree of transparency and
accountability and the openness to political participation through regular elections that

are free and fair.

Hence, the importance of liveability for the society could be presumed as people’s
need of quality urban lifestyle. It has become a conceptual objective of policymaking.
Liveability stress the need of security and safety through the maintenance of law and
order. The alleviation of natural disasters and the prevention of wars and terrorism
improves the liveability of cities. Vice versa, liveability is a globally accepted indicator
of a city which reflects the establishment of safety and stability of a country, balanced
socio- economic conditions and availability and proximity of quality services. Hence,

liveability concept is important to potential investors of the cities to have an idea before
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investing in a city. Moreover, this concept could be exploited by policy making
authorities to have bench mark the current liveability of the city against the
development plans. Moreover, by monitoring the liveability of cities, the policy
making authorities can have a clear perception of the real needs of the inhabitants of
the city. Therefore, there is an urgent need to measure the liveability of the cities to

exploit the full potential of the concept of liveability.

3.5 The Importance of a Measurement of Liveability
The level of liveability of the cities around the world is diverse in nature. Yet, a mode
to compare the liveability of the cities is essential in making decisions in individual

basis and national basis.

For instance, the individuals who are deciding on the best place to settle in would
consider the liveability of the city. Again, this decision can be varied based on the
individuals’ educational level, income level, age and cultural values. For instance, the
elderly generation would have a consideration about the special facilities and services
that are available specifically for a group of people exceeding a certain age limit. The
attributes such as safety, climate and local level connectivity would be influential in

such cases.

Moreover, at national level the level of liveability of a city is crucial in making
investment decisions by multinational corporations since the level of liveability is
influential to the demand for some businesses. A measurement of the liveability could
be used as a marketability tool to promote cities. For instance, the cities such as Vienna
and Melbourne are ranked as the most liveable cities in the world and that is exploited

by the government and the local businesses to promote tourism in those cities.

Nevertheless, the cities that have been ranked as the least liveable cities also have a
use of the measurement of the liveability of those cities. That is to use their status quo
as a measure of development and to benchmark themselves against the most liveable

cities to identify the potential of growth.
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3.6 Liveability Indexes

The methodical constant identification, learning and implementation of the best
practises and ways to improve cities through learning through other cities, is
considered as city benchmarking (Aksoy & Korkmaz-Yaylagul, 2019). Indicator based
approaches to benchmark global cities have been identified in previous studies. (Phillis
et al., 2017). Among them, Quality of Life Index (The Economist Intelligence Unit,
2018), Mercer Quality of Living Index (Mercer, 2018), Monocle Annual Quality of
Life Survey (2017) and Global Power City Index (Ichikawa, Yamato, & Dustan,
2017; Mori Memorial Foundation, 2016 are significant studies which scrutinize
different dimensions of liveability. Conversely, some authors have focused on specific
dimensions of urban liveability such as urban water management (van Leeuwen,
Frijns, van Wezel, & van de Ven, 2012), urban mobility (Bojkovi¢, Petrovi¢, &
Parezanovi¢, 2018), air quality (Sheng & Tang, 2016) and economic environment
(Giffinger, Haindlmaier, & Kramar, 2010).

Even though the common definition for liveable cities are dispersed through wide
spectrum, the liveability indexes consist of liveable indicators shortlisted, used, and
updated over a period, which provide a characterisation of liveability (Higgs, Badland,
Simons, Knibbs & Giles-Corti ,2019).

Figure 3.2: Popular Liveability Indexes in the Global Context
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Figure 3.2 consist of the widely used liveability indexes in the global context. The
selection of the indicators of liveability is based on the purpose the indexes are
designed for (Higgs et al.,2019). For instance, global liveable cities indexes such as
Economist Intelligent Unit’s Liveability Index and the Quality of Living Index by
Mercer, are focused to benchmark cities to reflect their suitability for investments
(EIU,2018; Mercer,2018).

3.6.1 EIU liveability Index

The Economist Intelligence Unit’s (EIU) Global livability ranking is aimed at ranking
cities based on their liveability to provide hardship allowances of an expert relocation
package (EIU,2018). The index consists thirty qualitative and quantitative indicators
representing five dimensions, namely stability, healthcare, culture and environment,
education, and infrastructure (EIU, 2018).

e Methodology
The cities are assigned a rate as acceptable, tolerable, uncomfortable, undesirable or
intolerable between O (intolerable) and 100 (acceptable) based on their performance or
fulfillment of the livability measures (EIU,2018).

The scores are weighted to provide a score of 1 to 100. The weightages given to each

criteria are given in Figure 3.3. According to that, stability has been given 25%

weightage when calculating the index. Least (10%) has been given to education.

10% |.

= Stability = Healthcare = Culture and Environment = Education = Infrastructure

Figure 3.3: Weightage Allocated for Liveability Criteria in EIU Index
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The stability measure includes items such as crime rates and threats of civil unrest,
military conflicts, and terrorism. Cities score better in the health care category if they
offer quality affordable private/ public medical services, including the availability of
over-the- counter drugs and preventive care (EI1U,2018). It has been observed that EIU
index tends to favor English speaking countries, with seven of the top ten scoring cities
for 2011 from either Australia or Canada (Manolakis & Kennedy,2012).

3.6.2 The Mercer quality of living survey

The Mercer Quality of Living Survey predominantly assigns a premium on quality of
living in over 460 cities worldwide. This survey aims to help companies and expatriate
professionals assess appropriate allowances and incentives for relocation. Quality of
living is measured via 39 descriptors clustered in 10 classifications. They are namely,
socio-political environment, economics, sociocultural environment, health, education,
utilities, recreational facilities, market for consumer goods, housing, and natural
environment (Mercer,2018). The city of Vienna ranks as the most liveable city
according to the mercer index. As opposed to EIU, the Mercer index does not include

a provision for job prospects, which is considered highly important by many.

e Methodology

Mercer Index does not only provide a comprehensive liveability score but also
compares cities across all descriptors. This tool uses a grid that ranks cities according
to various aspects related to the quality of living, thereby allowing users to determine
which aspect carries more weight for them and then assign an exchange value to the

selected variables.

Expatriates, who are already employed in the destination region, primarily base the
weights of the liveability descriptors on the Mercer index on evaluations. The Mercer
index is especially useful for expatriates sharing common views about urban liveability

and assigning similar weights to socioeconomic and environmental conditions.

3.7 Cases of the most liveable cities

The EIU’s liveability survey quantifies a range of lifestyle factors and enables

comparison between cities by rating cities. The top ranked cities under EIU index is
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listed in Table 3.4. According to that each city has been given separate score for the

main liveability criteria.

Table 3.4: Top 10 Liveable Cities in 2018

Source: Economic Intelligent Unit, EIU Liveability Report (Global Liveability Survey, 2018)
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Austria | Vienna 1 [99.1] 1000 100.0 96.3 100.0 100.0
Australia | Melbourne 2 [984] 950 100.0 98.6 100.0 100.0
Tapan Osaka 3 [97.7] 1000 100.0 93.5 100.0 96.4
Canada | Calgary 4 [975] 1000 100.0 90.0 100.0 100.0
Australia | Sydney 5 974 950 100.0 944 100.0 100.0
Canada | Vancouver 6 | 973 | 950 100.0 100.0 100.0 92.9
Canada | Toronto 7 [ 972 1000 100.0 97.2 100.0 803
Tapan Tokyo 8 [ 972 1000 100.0 04.4 100.0 92.9
Denmark | Copenhagen | 9 | 968 | 95.0 95.8 054 100.0 100.0
Australia | Adelaide 10 | 966 | 95.0 100.0 942 100.0 96.4

The EIU Liveability index has comprehensively listed the most liveable cities as
depicted in Table 3.4, Vienna has ranked at the top with an overall rating of 99.1 and
with an overall rating of 98.4 Melbourne is at the second place. Six of the current top
ten scoring cities in the EIU’s liveability survey are in Australia and Canada (EIU,

2018).

High-ranking cities in the EIU’s survey are often small to medium sized (500,000-2.5
million), score highly for healthcare and education, with abundant cultural and
recreational enjoyment minus challenges faced by larger cities such as high crime rates

and inadequate infrastructure.
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3.8 Cases of the least liveable cities

The least liveable cities have been reported in Asia and Africa where a stable political
and economic stability is not present. Damascus of Syria is the least liveable city with
an overall ranking of 30.7 and Dhaka city of Bangladesh is at the second least liveable
city. The increasing focus on global city liveability rankings has prompted planning

bodies focused on liveability.

Table 3.5: The Ten Least Liveable Cities in 2018

Source: Economic Intelligent Unit, EIU Liveability Report, Global Liveability Survey, 2018
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Senegal Dakar 131 48.3 50.0 41.7 50.7 50.0 37.5
Algeria Algiers 132 44.1 50.0 45.8 45.4 50.0 304
Cameroon Douala 133 44.0 60.0 25.0 48.4 333 42.9
Libya Tripoli 134 429 45.0 41.7 40.3 50.0 41.1
Zimbabwe | Harare 135 42.6 40.0 20.8 58.6 66.7 35.7

Port
PNG 136 41.0 30.0 37.5 47.0 50.0 46.4
Moresby

Pakistan Karachi 137 40.9 20.0 45.8 38.7 66.7 52.8
Nigeria Lagos 138 38.5 20.0 37.5 535 333 46.4
Bangladesh | Dhaka 139 38.0 50.0 29.2 40.5 41.7 26.8
Syria Damascus | 140 30.7 20.0 29.2 40.5 333 321

However, the EIU and other popular liveability indexes report on infrastructure, they
do not report on environmental and sustainability factors specifically. However,
Mercer recently produced a list of the top 50 eco-cities, in which Calgary ranked first
and Perth at number 12. Mercer’s ranking includes water availability; water
portability; waste removal; sewage; air pollution and traffic congestion (Manolakis &
Kennedy, 2012, p. 8). According to the comparison of the liveability ranking, it is
evident that they do not provide a holistic view of the liveability. The limitations of

the liveability indexes need to be reviewed.
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3.9 Limitations of Current Liveability Indexes

The Global liveability indexes rank cities on their present liveability, to facilitate
commercial ventures and the suitable wage of emigrants (EIU, 2018). Hence, these
indexes emphasis on a narrow set of aspects that influence the economy and way of
life of commercial emigrants, and remain less beneficial for updating local policy
development. Some indexes are employed to link diverse localities within a city or
region, with an expressed focus on policy development (Lowe, 2015). There are
indexes with the primarily focus on city bench-marking. Such indexes rely on a
checklist of indicators to determine the repercussions of implementing proposed

policies on a certain community (Van, Hochstenbach & Uitermark, 2018).

As stated in the given literature, the current liveability indexes in the world have varied
focus which leads to limitations in their methodology, indicators when considered for
another context. In Section 3.7, the limitations of these liveability indexes have been
discussed in general with regards to the urban development with a liveability

perspective.
3.9.1 Methodological limitations

The mainly practised methodologies falls under quantitative choices to assist achieving
policy implementation. According to EIU (2018), the quantitative methodologies often
require larger samples which increases the possibility to extrapolate the results. Yet,
major criticism is that the liveability indexes do not provide adequate transparency
regarding the methodology used hindering the practitioners to evaluate the index for
their purpose (Lowe, 2015). Moreover, Ichikawa et al. (2017) have highlighted that
the methodologies employed have not considered the requirements of the public when
assessing the quality of lives within cities. Assessing cities requires simultaneously
executed techniques to improve the reliability of that assessment (Lim, Yuen & Low,
1999). Therefore, the methodological limitations include, less transparency of the
methodologies, consideration on statistical comprehensiveness and disregarding

priority of the stakeholders which highlights the need of proper liveability index.
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3.9.2 Data integrity and compatibility

The limitation of availability and comparability of data is a main limitation of
liveability indexes (Lowe, 2015). The less integrity affects choice, complexity and
variety of the assessment and incompatible data sources limits the number of
liveability indicators that can be utilized for comparisons (Salam & Senasu, 2019). The
importance and the effectiveness of context specific indexes was highlighted by Waitt
and Knobel (2018), to skip data gaps across data sets and to address context specific

issues using data within the context.

The extensiveness of the data set to be handle is a fact that affects the integrity of data
(Wang,2018). The vast geographical area that has to be covered during data collection
makes it difficult to obtain a unratified data set which allow us to obtain per capita or

per area data.
3.9.3 Indicators

Meza & Garza (2012) emphasised that, indexes only offer a substitution for
performance and might not a flawless or entire measure of liveability. Hence, the
association between liveability indexes and general city liveability is not upfront, and
no straight reason and result connection can be ascribed. City benchmarking exercises
often exaggerate the connection between indictors and characteristics of the city, and
data alone could not provide a satisfactory calculation of the liveablity of a city
(Sokolov et al., 2019).

To be precise, indicators based on averages tent to neglect the range of the distribution
of data (Mori &Chrisrodoulou,2012). Hence, the extremes of the liveability are not
accurately reflected through averaged indicators. Such indicators refrain variations of
different characteristics of liveability represented by various socio-economic groups
(Burrell & Morgan, 2019). The composite indicators restricts through representation
of multi-faceted issues in an urban environment (Phillis et al., 2017).Hence, proper

selection of liveability indicators is vital to develop a contextualized liveability index.
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3.9.4 Ranking

The deviation from the average over the time is not reflected properly through a
ranking process (Giap et al., 2014). For an instance, a city that has been ranked low
compared to its previous position might have achieved a comparatively high score than
the previous score which is not reflected through the rank. The reason behind could be
majority of the cities have developed in terms of their liveability over the time across
all the liveability indictors (Chazal, 2010). Hence, ranking tables do not give

recognition to well performed cities over the time.

Well scored cities in overall performance are ranked top. Yet, the cities that have
exceptionally performed well in particular indictors are suppressed. As stated by
Bulsas (2004), when different weightages and dimensions are applied based on the
functional purpose of the indexes the clarity of an index demonstrating ranking is

minimised.

Hence there is urgent need of a context specific liveability index which does not

entirely provides its findings as a ranking rather as a breakdown of the scores.
3.9.5 Subjectivity

As explained by Bulsas (2004) the liveability indexes include both qualitative and
quantitative objectives. The qualitative objectives are often criticised for being
subjective measure (Luque-Marinez & Mufioz-Leiva, 2005). The subjective indicators
represent most of the cultural, social, economic, geographical and political aspects.
These indicators cannot be neglected considering their importance to the index. Yet,
the quality of the index is reduced due to subjectivity of the indictors if the index

derives a qualitative result as the end result.

Hence, a liveability index which address the drawbacks related to methodology,

integrity and subjectivity is needed to be developed.

3.10 Liveability of Colombo Sri Lanka
Sri Lanka is populated by 20.359 million people, which includes 18.2% of the total
population living in municipal areas. When considered proportionately, this urban

population of 3.704 million makes Sri Lanka as the 11" least urbanized country in the
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world according to the World Urbanisation Prospects (United Nations Department of
Economic and Social Affairs [UNDESA], 2018). Nevertheless, the urban liveability
conundrum is not effectively reflected from the urban population data. When, using
multiple indicators to measure liveability, the urbanised population of Sri Lanka
amounts to 35-45% of the total population (Uchida & Nelson, 2010). The recent policy
documents of Government of Sri Lanka (GoSL) illustrated 50% of the population is
urban population (Department of National Planning, 2017). Similarly, night time light
analysis of Sri Lanka demonstrated this significant urban growth in the country (Ellis
&Roberts, 2015).

The concentrated population in the commercial capital of Sri Lanka, Colombo has
perplexing life style due to the features that has resultant from urbanization. Urban
sprawl, becoming compact cities, urbanized economy, labour productivity in various
industry, urban housing are some of these features. These features have both
challenging and rewarding outcomes which could be synthesis to understand the

quality of lives of the inhabitants of Colombo.
3.10.1 Urban sprawl: the effect of rapid urban expansion of Colombo

The rapid urban expansion poses grave threats to important earth systems, globally and
in Sri Lanka, with severe implications for environmental sustainability. A major study
by Karen Seta of Yale University highlighted the bio sphere of Sri Lanka as one of the
top four location globally under threat of urban expansion (Seto, Gilneralp & Hutyra,
2012).The rapid land use change from non-urban to urban has shown to have negative
effects on urban resilience to climate change, particularly through increasing flood
vulnerability. Land use change has drainage capacity in greater Colombo area

sustainability, increasing flood risk to urban residents (Hettiarchchi et al., 2014)

Sprawl increases the costs of public service provisions, because population and
economic assets are spread over wide areas, relative to more compact cities (Bandara
& Hettiarachchi, 2010). This affects the competitiveness of cities by reducing their
liveability and cost of services provision. Urban Sprawl creates problems for urban
mobility, particularly in the provision of affordable and reliable public transport, and

encourages private vehicle usage (Vance & Hedel, 2007). This has implications for

67



safe cities because increased exposure to traffic accidents. Urban sprawl has been
directly linked to road traffic facilities globally (Ewing, Schieber & Zegeer, 2003).

Increased private vehicle usage leads to higher greenhouse gas emissions.

3.10.2 Compact cities: effects of mix development approach in
Colombo

Compact urban expansion refers to the densification of mixed urban land use over a
small area and is widely viewed as preferable to low density sprawl. Compact cities
with appropriate urban planning interventions can improve access to urban services,
such as solid waste and wastewater management infrastructure, and drive cost
effectiveness in services delivered by reducing coverage areas (OECD, 2014). Zhao
(2010) has expressed that compact cities improve urban mobility by reducing the need
for vehicle usage and enabling effective, efficient and equitable provisions for public

transport.

The mobility benefits of compact cities reduce greenhouse gas emission and have been
shown to have significant impacts in improving public health outcomes (Stevenson et
al., 2016). Spatial analysis suggested the Colombo has more deified land use than other
MCs. Remote sensing shows that 90% of Colombo fits into the ‘urban’ land use
category- higher than any other municipal (MMWDSL, 2016). In addition, GoSL land
use mapping of very high-resolution satellite imagery shows that high-rise building
accounted for approximately 9 per cent of residential land use in the city, in
comparison to 1.5 per cent on average across other cities. Colombo also includes the
country’s most significant (Ministry of Finance Sri Lanka [MOF], 2017).

3.10.3 Urbanized economy: effects of the changing characteristics of
economy of Colombo

Sri Lanka is often regarded as an economic success story in South Asia, maintaining
high GDP growth and diversifying its economic output. Growth has resulted in large
increase in GDP per capita and today Sri Lanka has one of the highest per capita
income in South Asia at over USD 4000, and one of the lowest rates of urban poverty
(CBSL, 2018). Only 2.1 per cent of the urban population are recorded as being below
poverty line (Refer Figure 3.4).
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An exception to urban poverty is that large swathes of people living in peripheral city

location are not classed as ‘urban’ because of administrative classification.
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Figure 3.4: Per Capita GDP and Urban Poverty in Selected South Asian Nations

Source: Data from World Bank (2018)

As provided in Figure 3.4 urban poverty of Sri Lanka is considerably less compared
to the cities in the South Asian region. The Per capita GDP is also considerably high.
This graph indicates the opportunities in the cities of Sri Lanka; particularly Colombo
being the commercial capital. Hence, the urbanizing economy in Colombo with 35%
of the GDP is generating from service sector is complementary to improve the
liveability of the city.

3.10.4 Issues related to urban housing and tenure in Colombo

A key function of cities is to provide housing for the diversity of residents that support
urban life (UN-HABITAT, 2016). The importance of this function in Sri Lanka is
highlighted as the highest proportion of residential in the municipal areas were “low-
rise residential” (under 4 floors) and only 1.5% of the residential categorised as high-

rise residential (MOF, 2017).

Urban housing caters to a range of socio economic groups. For an inclusive
development perspective, a key policy issue related to low quality and non-durable
housing (Peiser, 1989). Understanding the characteristics of these housing and the

needs of the inhabitants of them is essential to foster inclusive development.
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In Colombo MC, where according to the Department of Census and Statistics (2012),
2 % of residents lived in “temporary” housing, with reminder living in permanent
structures. Colombo registered one of the lowest proportions of temporary housing
out of the other municipals in Sri Lanka. In contrast, Urban Development Authority
(UDA) has categorised over 50% of the Colombo residents as living in “Underserved”
housing, equating 68,000 families (MOF, 2017). This is due to the substantial
difference in temporary and underserved houses. Underserved houses fall into two
categories namely slums housing referring planned residential units often owned by
multiple parties which have fallen into a state of despair, and shanty housing referring
unplanned and self - built houses (Angel, Parent, Civco, Blei & Potere, 2011). A study
of Colombo MC suggested that the underserved housing include self-built areas that
have been subjected to upgrading programmes, permanent housing that has been
assessed to be in dilapidated condition, as well as temporary housing made of non-

durable materials.

3.10.5 Limitations in the cities and municipal services

In order to improve the liveability requirements of the Colombo, a significant
investment is required to Water, Sanitation and Hygiene Systems. Less than 30% of
households across the Provincial Capitals report a piped sewerage connection, instead
relaying on vulnerable on-site disposal methods (Urban Development Authority - Sri
Lanka [UDA], 2018).

An important issue in the provision of public services is related city boundaries. Many
basic public services and the maintenance of key infrastructure is the responsibility of
urban authorities. However, because of the rapid sprawl expansion a large proportion
of urban residents and users of municipal services and infrastructure live outside of the
municipal boundary (Urban Development Authority - Sri Lanka [UDA], 2019).

3.10.6 Intercity and rural-urban connectivity

Sri Lanka's cities are nodes that facilitate national, regional and global connectivity.
At the global and regional scale, increasing connectivity between cities will foster
economic and social development, plugging Sri Lanka into global networks of
knowledge and capital (MOF, 2017). At the national scale, increasing the connectivity
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between cities, particularly those in more remote locations, and between rural and
urban populations, can widen access to social and economic opportunities (Parker &
Simpson, 2018). Because of this, connectivity is a key strategic aim of Sri Lanka to
promote economic growth, and to rebalance growth across the country's 9 provinces
(UDA, 2019). Sri Lankan Provincial Capitals play a crucial role as economic and
logistics hubs providing access to the supply chains that maintain the country's
economy. The road, rail, airport, ports, waterways and telecommunications
infrastructure are vital to support the efficient and effective collection and distribution
of a wide range of goods and services (Castanho, 2019). In this regard, land use
mapping undertaken for the GoSL report highlights the role of cities as hubs of
transport and nodes of connectivity. The capital, Colombo municipal, has by far the
greatest proportion of built-up area for transport land use. It includes a 300 ha
international port, which accounts for around 8 per cent of Colombo municipal's built-
up area, highlighting the city as a node for transnational trade and important access
point for regional and global supply chains (MMWDSL, 2016). Nearly 2 per cent of
all land was used as bus and rail terminals highlighting the importance of Colombo as
a national transport hub. A dense network of roads radiates from the city, out across
the country, and connect the city to the international airport to the north of the city via
an expressway (UDA, 2018).

3.11 The Need for Standardized Indicators for Colombo Sri Lanka

The process of maintaining the resources and opportunities in cities effectively is
critical and has been intensified due to the increasing population and demand to the
resource available (Urban Development Authority - Sri Lanka [UDA], 2018). The
major challenges in the cities are economic development, poverty reduction, facing
climatic change and developing cohesive and peaceful community (Wey & Huang,
2018).

Yet, the short-term requirements of the residents may include the proper waste
collection of the city, quality schools, availability of the supermarkets or convenient
in transport facilities (Ariyawansa, 2010). The point to be emphasized is the livability

of a city is the short-term quality of life of the habitats without compromising the long-
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term sustainable requirements (Giap, Thye & Aw, 2014). Hence, there is an urgent

need of standardized set of indicators that will reflect these phenomena the best.

An indicator is a measure or a set of measures that describes a complex social,
economic or physical reality, and a measure is one data point that acts as a gauge to
tell us how well or poorly we are doing with respect to an indicator (Balsas, 2004). In
the subsequent sections the properties of livability indicators such as city performance
measurement, apprehending inclinations across cities and capturing trends over are

discussed in detail.
3.11.1 Measuring the performance of the city

Past decade has changed the role of the cities and the local authorities drastically with
the increased concerns on climatic changes, spatial disparity and economic
vulnerability (Mittal & Sethi, 2018). Therefore, policymaking includes mix
development requirements, disaster resilience action plans and initiating public private
partnerships (Sokolov, Veselitskaya, Carabias & Yildirim, 2019). The capacity of the
city to deliver the services with the fluctuating demand from the public and fine line
the areas that the authorities lagging behind (Clements-Croome, Marson, Yang &
Airaksinen, 2017).Enhancing the use of liveability indicators to the national level will
further the management and financing of the services. Globally, the fiscal policies of
the national government are influenced by the well performing cities with good

governance.
3.11.2 Capturing trends over time and across cities

The liveability indicators are crucial to identify the inclinations of different cities
toward novel concept that brings a competitive advantage to that city (Goodman,
2018). The liveability indicators are essential to assess trends to determine future
policy implementation because residents, investors, educational and commercial
institutions and other stakeholders desire information on the development of the city
(Shamsuddin, Hassan & Bilyamin, 2012). It is essential to distinguish liveability,
economic and demographic trends, and environmental measures adopted in cities
(Hadi et al., 2018). Hence, liveability indexes are needed to assist comparisons across

cities and over time.

72



3.11.3 Monitoring aid effectiveness of projects

The lack of reliable disaggregated data is a limitation that development institutions
face when trying to respond to development assistance needs of cities (Peris-Ortiz,
Bennett, & Yabar, 2018). Well-defined, standardized indicators could help in
monitoring and evaluating projects (Giles-Corti et al., 2014). Such indicators will be
particularly useful in designing policy-based lending instruments, with progress on key
indicators, triggering the release of financing tranches based on the achievement of
policy reforms and improved service delivery outcomes (Fleischmann, 2018). The
liveability indexes allow development authorities to monitor aid effectiveness of

projects.

Considering above all, it can be observed that the city of Colombo requires a
comprehensive liveability index which consisting of livability indicators which clear
reflects the requirements of the inhabitants of Colombo in terms of liveability.

3.12 Development of a Context Specific Liveability Index

All in all, the literature review justifies the need of a context specific liveability index.
It is being illustrated in short in Figure 3.5. According to the reviewed literature, the
issues in the urban built environment need to be addressed in a participatory planning
mechanism to make in more sensitive towards the inhabitants of the particular city.
When liveability is selected as the approach to plan the urban renewal it needed to be

defined considering characteristics, attributes and indicators, as given in Figure 3.5.

When defining liveability it is observed that liveability need to define across built-
enviroenement, socio econmoic environemnt and natural environment. As provided in
Section 3.2, a significant deduction from the existing literature is that, the perception
of the inhabitants on liveability starts from built enviroenment and move toward the
natuaral enviroenement. Conversely, in the studies conducted in planners perspective
liveability is the short- term focus of sustainability and priority is given to the natural
envireonement over socio- economic enviroenement or the built enviornement.

Therefore, liveability need to be defined for the context of the study.

Similarly, the existing liveability indexes have different purposes which eloborate the

need to define liveability to the context its applied. Moreover, the limitations in current
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liveability indexes as synthesised in Section 3.7, highlight the need of an index to

assess liveability by over coming them.

Hence, in this study liveability is defined, segregated into its elements and finally an
index is developed with an view to assess liveability to enhance the quality of lives of

the inhabitants.
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Figure 3.5: Conceptual Framework
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3.13 Chapter Summary

The literature synthesis strengthens the background of contextualization of liveability,
in developing liveability index to the context of Colombo. A conceptual definition of
liveability was provided in this chapter as a solution to the unavailability of established
definition for liveability. The synthesised literature was effectively utilized to originate
the comprehensive list of liveability indicators. The existing liveability indexes and
the cities that have been ranked as most liveable and least liveable were critically
analysed to identify the characteristics of liveability. The literature that outlines the
global trends have been integrated with liveability of Colombo, Sri Lanka.
Subsequently, the limitations of current liveability indexes and the need for
standardized indicators for Colombo have been identified as the foundation for
developing a context specific liveability index.
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4.0 DATA COLLECTION AND ANALYSIS

4.1 Introduction to the Chapter
The aim of the research is to develop a liveability index to enhance the quality of lives
of the cities in Sri Lanka to make them more liveable to its inhabitants. In Chapter 03,
key areas that constitute liveability in the global context are identified at length. In the
fourth chapter, Colombo is studied as a case in the local context of Sri Lanka which
have unique characteristics and inherent issues related to liveability compared to
global context. The process of data collection and analysis is presented with the

findings to achieve the aim.

4.2 Introduction to the Case

Colombo is the epi-centre of Sri Lanka’s international relations, branding, cross border
transactions and transportation, trade and commerce, and political affairs (UDA,
2019). The Colombo International Port and the Colombo International Airport are the
gateways of commercial and administrative activities of Sri Lanka. The city requires
higher quality of lives and a harmonious environment to operate as an international
city in the global context more than other cities in Sri Lanka. Hence, it is a unique case
to be studied. The case boundary is 08 local authorities namely, Colombo MC,
Dehiwala Mount Lavinia MC, Boralesgamuwa PS, Kolonnawa PS, Peliyagoda PS,
Wattala — Mabola UC, parts of Wattala PS, and Kelaniya PS. These areas capture the
overspill of the urbanization, economic activities and service requirements of inner
Colombo (UDA, 2019). These have been declared as “Urban Areas” through a series
of Gazettes (Refer Table 4.1).

Table 4.1: Declaration of Local Authorities of Colombo Commercial City as Urban Areas

Local Authority Date of Declaration Gazette Number
Colombo MC 30.09.1978 No. 4/1
Dehiwala Mount Lavinia MC 30.09.1978 No. 4/1
Kolonnawa UC 30.09.1978 No. 4/1
Boralesgamuwa UC 01.10.1979 No. 56/6
Peliyagoda UC 14.08.1981 No. 154/13
Part of Kelaniya PS 13.02.2001 No. 1171/10
Part of Wattala PS 22.08.1995 No. 885/6
Wattala — Mabola UC 19.04.2002 No. 1231/15
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Hence, considering these 8 local authorities as Colombo would be more practical and
accommodating since, the latest development plans consider aforementioned urban

areas as Colombo (UDA, 2019). The geographical area considered for the case
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J

boundary is given in Figure 4.2.
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Figure 4.1: The Boundary of CCC
The total land area of 102.3 km?, consist of 85.2 km2 built up area and 17.1 km2 natural
environment. The population density varies between 13,800 -6,400 (Population/km?).
The residential population is 1.06 million whereas the daily commuting population is
0.82 million. There are 250,270 total housing units out of which 36,512 are
underserved housing units. The economic sector of Colombo is mainly dependent upon
services sector (66.9%) and other prominent sectors are industry sector (30.6%) and

agriculture sector (2.5%).
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The competitive economic activities in Colombo have made it a major economic hub
in South Asian Region. Colombo has been ranked at first place in the south Asian
region in Mercer’s 2018 Quality of Living Survey. Moreover, it has been ranked at
132 globally out of 140 cities considered for the EIU,2018 survey. In 2017, EIU report
Colombo has been identified as one of the biggest improvers who have effectively
improved their liveability over last five years. Colombo has been considered as
Gamma-+ city which contribute to the world economy by integrating small economic

regions.

The liveability of citizens is considered as the unit of analysis for this study. In this
case the citizens denote, approximately 1.1 Million of residential population and 0.8
Million of daily commuters.
4.3 Analysis of the Expert Interviews

The expert interviews are conducted to define the concept of liveability to the context
of Colombo. In Section 4.2 the experts provide the factors that challenge the liveability
of Colombo. Based on the challenges a pattern is developed to identify the liveability
characteristics of Colombo. Subsequently, a list of liveability indicators is derived

through the expert opinions.
4.3.1 Expert selection and demographic distribution of the experts

Development of a liveability index is challenging in terms of outlining the responsible
authorities that are executing its implementation, the population or the geographical
boundary on which the liveability index is tested upon and the people who make
decisions using the liveability index. Their interests regarding the liveability index is
diverse and might be conflicting. Hence when selecting a sample for data collection, a
sample which represents the three stakeholder groups without or least possible

biasness was nominated.

Accordingly, experts are selected from, architecture and built environment, sociology,
town and country planning, ecology and economics. Eight experts related to
architecture and built environment, town and country planning, sociology, and

economics, civil engineering and healthcare sector were selected. Experts were
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interviewed until the collected data got saturated. In the Table 4.2 the respective areas

of expertise and the experience of the experts have been tabulated.

Table 4.2: Areas of Expertise and Experience of the Experts Interviewed

Respondent [Respondents’ area of expertise Respondents Experience in the
relevant filed (years)
A /Architecture and built environment 27
B Urban planning 10
C Urban planning 8
D Civil Engineering 9
B Sociology 31
F Ecology 8
F Economics 15
G Healthcare sector 17

According to Table 4.2 the minimum level of experience of the experts are 8 years and
the maximum level of experience is 31 years. These experts demonstrated their skills
in both as professionals and academics in their field of studies. Additionally, all the
experts have been participated in national level policy making initiatives. Therefore,
their awareness of difference among the perspectives of the policy makers, the subjects
and the users are high. The experts were interviewed using a semi-structured interview

guideline. The expert opinions were analyzed using manual content analysis.
4.3.2 Experts definition of liveability for the context of Colombo

The expert interviews were conducted to define liveability to the context of Colombo.
Firstly, the experts were requested to provide a definition to liveability in their own
words. Moreover, they had to provide five distinct words or phrases that impulsively
come into their mind about the “liveability of CCC . Following that, they commented
on the liveability definitions obtained through literature review.

Accordingly, for expert A liveability is, “the expected living conditions of a particular
place, hence in this instance Colombo ”. This definition is similar to the expression by
Giap et al. (2014) who viewed liveability as a place-based attribute. This was evident
through most of the definitions of the experts, since they indicated it using words such
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as “city”, or “environment”. According to expert C, “liveability is perception of a
person regarding his living condition and it is a state of mind about that”. Expert C
did not related liveability to a place or environment but explained in length how
individuals view the world ultimately decides the liveability. Expert D stated, “fake a
day worker and a shop owner living in same area of the town. The day worker might
be satisfied by having ample opportunities to do day works in the area while the shop
owner is worried about the practise of business on credit in the area which might lead
him to bankruptcy.” Hence, in the same environment the level of liveability may differ
from individual to individual. Shabnazadeh et. al (2019) has address this in their
definition that, “urban liveability varies in different places and for different people
depending on their personalities, culture, traditions and expectations”. EXperts B, D,
E and F highlighted this factor even they provided liveability as a placed based

attribute.

Moreover, the experts linked liveability to availability of services in the city.
According to them, the urban sprawl in Colombo is a result of the service availability
of the city. According to expert G, availability of advanced medical facilities compared
to other parts of the country which makes people attract to this city to live in. He said
that it is justifiable to services such as education, uninterrupted power and water
supply, waste collection, public transportation and public security. Therefore, a
definition of liveability to a context of city may represent the service availability of

the city as well.

Therefore, liveability is defined for the context of Colombo as, “the satisfactory
quality of lives of inhabitants of city achieved through its balanced socio-economic
environment reflected through the character of the city of Colombo with quality and
proximate services, connectivity to amenities through proper infrastructure and
preserved natural environment”. This defintion is utilized in identifying context

specific liveability elements and developing the liveability index.
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4.3.3 The factors challenging the liveability of Colombo

The liveability of cities may impair due several reasons. Majority of the expert have
mentioned urban sprawl as a major challenge. The changes happen in the cities which
make them less liveable are illustrated in Table 4.3. According to expert F, “...these
changes are more or less effecting from urban sprawl. The very notion that cities are
more liveable that causes urban sprawl has become the reason behind cities becoming

less liveable”.

Hence, these challenges are categorised as direct and indirect effects in Table 4.3.
views of the experts on the effects of the urbanization were broadly categorized as
direct and indirect effects. The direct effects include impaired air and water quality,
imbalanced temperature and precipitation. Expert A, has specifically emphasised the
difficulty to prevent floods since the water ways are obstructed by unrestricted
constructions and land improvements. Respondent E highlighted that genetic and
biological diversity is also threatened. Consequently, the land development replaces

the natural eco systems and destroy the habitats of the plants and the animals.

The indirect effects consist of the uneven distribution of the jobs and business
opportunities. Expert B has outlined that the administration buildings, the business
head office are clustered in the inner city which has resulted in clustering of the highly
commented job opportunities within the inner city. Therefore, there is a need to
commute daily to the main city. The experts pointed out aforementioned reason as an
influential factor to many consequences. For instance, expert D highlighted, the traffic
congestion generated through the daily commuting individuals to the city from other
parts of the country. It is considered as a waste of human hours which is a loss to the
government and the business entities. The air pollution caused by the emissions from
the vehicles reduces the air quality. According to expert C, this is highly obvious in
Colombo MC. It has been highlighted by the expert that was interviewed representing
the healthcare sector as well. Moreover, he has emphasised the indirect effects in
congested urban environment. The increased depression level of the inhabitants, the
sick building syndrome caused by being in improperly ventilated buildings and obesity
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due to lack of walkability in the urban areas are some of the examples for the health

effects on inhabitants in cities.

Table 4.3: The Factors Challenging the Liveability of Colombo

ng Factor =perts
A/B|CIDIE|F|G|D
Direct Factors
1 Impairment of air quality X | X X|X| X | X|X
2 Impairment of water quality X| X[ X|X]|X]|X X
3 The productivity and quality of the soil diminished X
4 The bio diversity and eco systems are threatened X | X X[ X | X|[X
5 More disposed to natural disasters like floods X | X | X|X X[ X|X
6 The historic and cultural monuments are at risk X|X|X|X]|X X
7 Resource sustainability is challenged X | X X | X | X X
Indirect Factors
1 Increased traffic congestion X[ X[ X|X|X]|X]|X]| X
5 ;I:;; i?s?;tr: (iasf:iztss such as depression, obesity and x Ixx!|x|x
3 The social polarization increases X | X X
4 Crime rates increases X X | X
5 The business governance is challenged X | X X X | X
6 The prices of the housing increases. XX | X[ X|X]|X]|X
7 Difficulty to manage recreational activities X | X X

When considering these challenges, the direct factors are mostly related to changes in
the natural environment. The indirect factors are caused by development take place as
the improvements in the built environment. Despite a factor is direct or indirect, it
challenges the liveability of the inhabitants. According to majority of respondent the

liveability is most challenged in the Kolonnawa UC area and Peliyagoda UC areas.

According to expert B, average population in these areas is comparatively high and
there is a high demand for services which has not been catered properly. Expert C

highlighted the social polarization in Colombo which has resulted due to the income
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levels ranging from a high level to a low level. Majority of the experts emphasise the
importance of making Colombo liveable to all, despite the social polarization which

affect the affordability of services.
4.3.4 The liveability characteristics of Colombo

Consequently, through a manual content analysis of the expert interviews the
liveability characteristics of Colombo were identified. These characteristics are given

in Figure 4.2

Figure 4.2 : Liveability Characteristics Emerged through Expert Interviews

These liveability characteristics are extensively discussed as follows.

¢ Proper planning of land use and affordable housing
Expert C highlighted the necessity to decentralize housing and industrial zones to the
outer city, away from the highly commercialized areas and the administrative areas.
According to him, “the services such as schools, libraries and recreational facilities
can be located along with the housing zones whereas services such as industrial waste
recycling plants, powerhouses can be located in the industrial zone . Expert A held a
different perspective stating that, “Colombo has undergone a mix development over
the time. Decentralizing housing from inner city would not be practical because of the
interdependency of housing and livelihood of some people”. As further elaborated by
expert A there are people who might protest against separating housing from the cities
even when they are less liveable. Expert E, provided the slums and shanties in

Colombo as an example where the inhabitants live under minimum facilities but finds
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them more liveable than Colombo suburbs, because they extensively dependent upon

casual works around the urban areas.

e Balanced Socio- economic Environment
As stated by expert B, “mere development of the built environment is not a reflection
of the socio and economic development of the city ”. Majority of the experts conform
the aforementioned statement using different reasoning. Experts expressed that in Sri
Lankan context the social polarization is at a highest level in city of Colombo. The
expert in sociology, E emphasised, a concept named “Right to the City”. That is a
progressive approach to the social change due to the development of urban built
environment as a response to the disposition and disempowerment of the inhabitants
in the process of the economic reshaping. According to expert E, “the sense of
belonging to the community is crucial to make the inhabitant satisfied within the city ”.
The political stability within the country and the local authorities was viewed as the
attributes that are contributing to the liveability of a city and in return, shapes the urban

built environment.

e Environment and Character of the City
According to expert F, the character of the city is largely dependent upon the natural
environment rather than the built environment in emerging cities since the values of
the inhabitants has shifted to a sustainable stance. The inhabitants consider the
cleanliness of environment. The experts highlighted the importance of proper waste
management policies within the city. Expert C stated that, in third world countries like
Sri Lanka the character of the city is greatly disturbed by the shanties in the inner city.
The population per square meter is comparatively less in these areas, yet the issues
regarding waste management, epidemics breakouts and the crimes are high in these

areas.

The experts in ecology; F pointed out the shanties and poverty are issues that should
be addressed through the socio- economic aspects even though they are disturbance to
the character of the city. The liveability concepts such as the water and air quality need
to be indirectly addressed through the planned development of the urban built
environment. Interviewed environmentalists expressed that experiments done in the

Colombo regarding the air quality has indicated, the basin effect generated through the
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high-rise buildings in the inner city has refrained the air movement of the city and
caused a toxic effect. Similarly, the urban sprawl is the main reason for traffic

congestion in the city thus a reason for air pollution

e Quality and Availability of Services
According to B, the services availability is one of the main reasons that attract
stakeholders to the cities. Thus, the availability of both public and private services are
crucial. Specially, the experts in the health care sector emphasised the availability of
quality hospitals and secondary healthcare services decide the liveability of a city.
Further, the secondary education facilities and universities need to be positioned in the
city. Yet, the quality of the education for the inhabitant need to be prioritised.

As stated by expert C and E, the transport services with choices such as public and
private, buses and trains are important services. Expert C stated, “the waste
management services, the disaster management services and fire brigades in the city
increases its liveability to the inhabitants. Yet, they are not obvious to the inhabitants
unless otherwise a need arises”. The experts exquisitely, linked the quality and
availability of the services with the built environment. According to them, the
development projects within a city need to be strictly regulated because non-profit
oriented nature of the public services infrastructure, gives least priority.

e Quality and the Proximity to the Local Level Services
The availability of public amenities and the ease of accessibility those facilities are
significant attributes of liveability. Therefore, the urban built environment must have
the sufficient provisions for recreational facilities such as parks, aquatic centres,
playgrounds and the inhabitants expect community pools. According to expert D, the
planned cities are concerned about the ease of the accessibility to the recreational
facilities and other public amenities. The rapid construction of condominiums in the
city of Colombo was given as an example. The proximity to the existing recreational
facilities, shopping facilities, cafes and restaurants, which creates Colombo an ideal

place to live in terms of the proximity to services.
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e The Connectivity to Amenities and Location based Attributes

According to the experts’ view, the most practical method of expanding a city is to
develop a proper infrastructure to increase the connectivity. Further, the commuting
system established in cities like Tokyo, Beijing decentralize the services, housing from
the inner city while accommodating the inhabitants to access the services easily. In
that way, the location-based attributes can be maximally utilized. For an example, the
expert in ecology emphasised the importance of the city of Colombo as only
commercial capital, which is located in a wetland. The ability to use the city as a tourist

destination for the foreigners on short business trips was pointed out.

Nevertheless, the planners highlighted the necessity to decentralize housing and
industrial zones to the outer city, away from the highly commercialized areas and the
administrative areas. According to them, the services can also be decentralized to a
certain extent. For an example, the services such as schools, libraries and recreational
facilities can be located along with the housing zones whereas services such as
industrial waste recycling plants, powerhouses can be located in the industrial zone.
Through that, the location base attributes such as wetland mashes, lagoons and cannels
may have conserved which in return serves as a barrier for natural disasters such as

floods.

According to the expert opinion the current liveability indexes are marketability tools
which have an emphasis on attracting more investments towards a particular city.
According to expert E, these liveability indexes has less emphasis on preserving
cultural value of cities. For instance, there are archaeological sites within the Sri
Jayawardhanapura Kotte area which need restoration despite the rapid development
projects around. Moreover, expert F emphasises the need of a dedicated liveability
index to Colombo because Colombo is the one of the main commercial capitals that is
situated in a wetland in the Global context. Hence, there is a higher chance to integrate
the urban development with natural environment and promote liveability of the
inhabitants towards sustainability aspects. The experts suggested that there should be
liveability indicators which are inherent to the context of Colombo to safeguard the

natural eco systems around the Colombo and to address the ground level issues such
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as shanties, unauthorised services lines, threat of terrorism, unauthorised drug dealings

and environmental pollution.

All things considered, the issues and trends in the urban built environment of the
context of Colombo, these characteristics have been appeared from the comments of
the experts. Based on their perspective, the liveability characteristics could be
elaborated using sub categories of the characteristics. These characteristics represent
the context of Colombo in terms of the requirements of maintaining the quality of lives
of the inhabitants.
4.3.5 The liveability characteristics, attributes and indicators
identified via expert interviews

During the expert interviews, the experts were mainly responsive of the composition
of liveability characteristics. They are identified as liveability attributes in the study.
The means of measuring the liveability attributes were identified as liveability
indictors. By manually analysing the content of the expert interviews the liveability

attributes and liveability indicators listed in Table 4.4 were identified.

Table 4.4: Liveability Characteristics, Attributes and Indicators Identified via Expert Interviews

Livability ; i Expert o
vaee}g'"ty Liveability Indicator 5
Characteristic | Attribute AlB[c[D[E[F[G[H]| §
Percentage of mix
Vi s @ land use out of the X | X X|IX|X|X|6
land total land use
Net density X[X|[X]|X 4
Use of Percentage of slum
Proper underutilize | areas covered by X [ X X 3
planning of d land basic services
land use and _
affordable Average housing rent
housing per month
(affordability of XX XXX X |6
housing)
Housing
Percentage of housing
available in the
market (Choice of X XXX X |(s
housing)
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Livability

Characteristic

Liveability
Attribute

Liveability Indicator

Count

Public open
spaces

Per capita availability
of public and
recreational places

Balanced
socio-
economic
environment

Culture

Percentage of
budgetary allocations
for culture/sport
activities

Percentage of
historical buildings
restored and reused

Restaurants per 5000
population

Governance

Percentage of public
services available
online

Percentage of
services integrated
via government
authorities

Percentage of public
using online
government services

Safety

Percentage of public
spaces covered by
surveillance cameras

Percentage of violent
crimes

Percentage of terrorist
activities

Percentage of trivial
crimes

Percentage of crimes
recorded against
women and children
per year

Number of recorded
crimes per 10,000
population

Unemployment Rate

Expert
D|E
X
X [ X
X [ X
X
X
X [ X
X
X
X [ X
X [ X
X
X
X
X [ X

89




Livability ; i Expert -
jvqumty Liveability Indicator £
Characteristic ttribute D|E 3
Average percentage % | x 6
Working of paid leave
Environmen  [Toqrcentage of
L professionals charged X 3
with tax
Life expectancy at
birth XX 6
Risk to mental health X 6
Well-Being | Concessionaries for
. - X | X 8
and welfare | low income families
Welfare for elderly X 4
people
Orphanages X | X 6
Level of CO2
. X 2
concentration
Air quality | L6Vl of SO2 X | x 2
concentration
Level of PM10
. X 1
concentration
Water Quality of surface
. . XX 7
ST quality water bodies
and cha_racter Annual average % | x 8
of the city rainfall
Climate
Annual average
X 6
temperature
Community | Social acceptance in X 6
Cohesion the residential area
LIRS Level of noise
of noise : X [ X 6
. pollution
pollution
Solid waste Freq_u ency Of.
t municipal solid waste X [ X 7
Quality and Management 1 -olrection
availability of :
services Waste water Percen_tage of city
area with adequate X | X 7
management .
public toilets
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Livability

Characteristic

Liveability
Attribute

Liveability Indicator

Count

Percentage of
treatment and reuse
of waste water

Percentage of
coverage of storm
water drains

Water
supply

Household level
coverage of water
supply connection

Percentage of non-
revenue water

Healthcare

Average response
time for emergencies

Availability of public
hospitals per
residential area

Availability of private
hospitals per
residential area

Percentage
prevalence of water
borne diseases

Percentage
prevalence of vector
borne diseases

Number of healthcare
professionals per
5000 population

Power
supply

Number of electricity
interruptions per year

Percentage of
population with
metered connection

Education

Percentage of school-
aged population
enrolled in schools

Student-teacher ratio
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Livability

Characteristic

Liveability
Attribute

Liveability Indicator

Count

Percentage of school
with access to ICT

Proximity to
local level
services

Service
availability

Percentage of
services availability
in 300m walking
distance

Non-
motorized
transport

Percentage of roads
with dedicated
bicycle tracks

Percentage of non-
motorized transport
modes

Percentage of roads
with pedestrian
pavements

The
connectivity to
amenities and
location-based
attributes

Mobility

Percentage of city
area coverage from
public transport

Percentage of the
public transport
modes

Number of
multimodal transport
hubs

Distance to nearest
airport

Twenty-three liveability attributes and fifty-nine liveability indicators have been
identified in total under six liveability characteristics. Under the liveability
characteristic “proper planning of land use and affordable housing”, four liveability

attributes have been identified. They are, “mix use of land”, “use of underutilized

land”, “housing” and “public open spaces”.

To represent them in more measurable level 4 liveability indicators have been
identified namely, “percentage of mix land use out of the total land use”, “net density”,
“percentage of slum areas covered by basic services”, “average housing rent per month

(affordability of housing)” and “percentage of housing available in the market choice
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of housing)”. Majority of the experts (Six out of eight) have mention the average
housing renting per month as a livability indicator in the context of Colombo.

Moreover, percentage of housing availability has also been stated.

Likewise, when considering other liveability characteristics, the mentioning of the
liveability indicators related to “balanced socio-economic environment” and “quality
and availability of services” is higher as a number. Compared to that the experts have
stated liveability indicators under, “environment and character of the city”” and “proper
planning of land use and affordable housing”. Opinion of expert B stated in Section
4.2 4 itself explains the reason behind as, “the sustainability initiatives to protect the
environment through managed land use is not always the expectation of the
inhabitants. ” As stated by expert F the indicators that have been developed as planning
measurements to improve liveability of people have not yet caught the inhabitants’
attention. According to him still the driving factors of liveability are socio- economic
conditions such as availability of job opportunities and service availability because

still it is not impossible to find affordable housing in Colombo despite the quality.

Hence, it is evident through the liveability elements identified via expert interviews,
their respective count of mentioning and the experts’ comments on them demonstrate
the need to order these liveability elements based on how they prioritized in the context

of Colombo.

4.4 Analysis of the Document Review
The identification of liveability indicators is done through both expert interviews and
document review. It ensured the reliability of indicators and worked as a method of
validation via triangulation. Hence, in Section 4.3 the details of the reviewed
documents and the liveability indicators identified via document reviewed have been

explicated.
4.4.1 Details of the reviewed documents

Following the pattern in the literature review in Chapter 03, grey literature survey was
done at Chapter 04 to specify the liveability characteristics of Colombo. Accordingly,
13 literature sources were scrutinized to identify the liveability characteristics,

liveability attributes and liveability indicators. These sources are given in Table 4.5.
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Most of the sources referred are annual reports, census reports and development plans
developed in national level and local authority level. Some of the earliest sources such
as City of Colombo development Plan outlines the speculated development in 1985
which is more or less achieved by today. That report benchmarks the urban
development and how urban development has shaped the liveability of the citizens of

Colombo.

Table 4.5 : Document Reviewed to Comprehend Sri Lankan Context

Ref Published
Source Name Nature of the Source

No. Year

D1 | City of Colombo Development Plan 1985 Development Plan
Colombo Metropolitan Regional Structure

D2 | Plan 1998 Development Plan
(CMRSP)

D3 | City of Colombo Development Plan 1999 Development Plan

Western Region Megapolis Plan

D4 (CESMA) 2004 Development Plan
D5 Sri Lanka National Report on Disaster Risk, 2019 Census Report
Poverty and Human Development
Relationship.
e Census of Population and Housing AU CEEIBREZeT
Sri Lanka Labour Force Survey - Annual
D7 2016 Annual Report

Report

Urban Transport System Development
Project - For Colombo
D8 | Metropolitan Region & Suburbs; CoMTran s 2014 | Development Plan

Urban Transport Master Plan

) Public Investment Programme 2017-2020 AU D2 ETETE (PETT

DRy Central Bank of Sri Lanka, Annual Report AU (VR (REpee

D11 | Vision 2025: a Country Enriched. Colombo: 2018 Development Plan
GoSL; UNDESA

D12 | World Urbanization Prospects: the 2018 2018 Census Report

Revision. New York: UNDESA; UN-Habitat.

Colombo Commercial City Development
D13 - 2019 Development Plan
an
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These reports have not been generated for the purpose of assessing liveability. The
census reports outlined the current economic condition, level of employability,
average income levels of the families which outlined the liveability of the inhabitants
of Colombo. Colombo Commercial City Development plan has been developed to
facilitate upcoming built environment development programmes of the city of

Colombo. Yet, these documents consist of factors that can be used as liveability

indicators.

4.4.2 The liveability characteristics, attributes and indicators
identified via documentary review

Adhering to the liveability characteristics identified in Section 4.2.4, the documents

were scrutinized. The liveability attributes and indictors short listed are demonstrated

in Table 4.6.

Table 4.6 : Liveability Characteristics, Attributes and Indicators Identified via Documentary Review

Livability | Liveabilit Reference No. of the
Y o1ty Liveability Indicator Document
Characteristic | Attribute (From Table 4.5)
Use of Percentage of slum areas covered by D4. D5 D6
Proper planning underutilized basic services e
oflanduseand | |- 4 Percentage of shanty dwellers resettle
affordable per year D5
housing :
PUBIE @i Per capita availability of green spaces | D4
spaces
Percentage of ecologically significant D4
areas restored per year
Culture Percentage of historical buildings D4 D11
restored and reused '
Occupancy in Hotels D7
Eﬁ:ggntage of tax collected out of D9,D10
Governance E— -
Balanced socio- Pg\rggﬁ%itoge%mg using online D11, D13
economic g : :
environment Percentage of violent crimes D5,D6
Safety Percentage of trivial crimes D5,D6
Percentage of unauthorized drug D5
related crimes
Working
Environment Unemployment Rate D9,D10
Well-Being Life expectancy at birth D9,D13
and welfare Orphanages D9
: Level of CO2 concentration D6
aEnnJ/Icrr?:r?cigtr Air quality Level of SO2 concentration D6
of the city Level of PM10 concentration D6
Water quality | Quality of surface water bodies D5
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Livability | Liveability - eability Indi Rz EranE [, G
e AT Liveability Indicator Document
(From Table 4.5)
Waste water Percentage of city area with D13
management adequate public toilets
Per capita supply of water D13
Water supply | Household level coverage of D11 D13
water supply connection '
Average response time for D11
emergencies
Healthcare Number of in- patient beds per D11
Quality and 5000 population
availability of Availability of public hospitals D11
services per residential area
Percentage of school-aged D11
population enrolled in schools
Student-teacher ratio D11
Percentage of school with access D13
Education to ICT
Percentage of private education D13
facilities
Percentage of student completing
- D13
secondary education
Percentage of roads with D8
. dedicated bicycle tracks
Proximity to | Non- — -
local level Y] Pgrcentage o_f traffic |_ntersect|ons D8
services transport with pedestrian crossings
Percentage of roads with
. D8
pedestrian pavements

Significant liveability indicators such as “percentage of slum areas covered by basic
services”,” percentage of shanty dwellers resettle per year”, “percentage of historical
buildings restored and reused” and “occupancy in hotels” were identified through the
documents review. In Table 4.6 the source from which the liveability index was
retrieved, is also being given. It was noted that some of the liveability indicators were
already recognised by the experts. Hence, a proper synthesis of the expert opinions

and the documents review was required.

4.5 The List of Liveability Elements for the Liveability Index
The findings of the interviews and the documentary review were synthesized and a set
of liveability characteristics, attributes and indicators were shortlisted. Specially, the
liveability indicators that were repeatedly mentioned in literature sources, expert
interviews, and context specific documents were included. In Table 4.7 these elements

of liveability have been identified.
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Table 4.7: The Final List of Liveability Characteristics, Attributes and Indicators Selected to

Construct the Liveability Index

Livabilit Liveabilit : T -
# Characteri)s/tic # Attributey # el 7 [ime ety
A | Proper planning Al | Mix use of land Percentage of mix land use out of the
of land use and ALl total land use
affordable Al.2 | Net density
housing A2 | Use of A2l Percentage of slum areas covered by
underutilized : basic services
land Apo | Percentage of shanty dwellers resettle
per year
A3 | Housing A3l Average housing rent per month
' (affordability of housing)
A32 Percentage o_f housing a_vailable in the
market (Choice of housing)
A4 | Public open Per capita availability of public and
spaces A4.1 | recreational places
A4.2 | Per capita availability of green spaces
B | Balanced socio- B1 | Culture B11 Percentage of budgetary allocations for
economic ' culture/sport activities
environment B12 Percentage of ecologically significant
' areas restored per year
Percentage of historical buildings
B1.3
restored and reused
B1.4 | Occupancy in Hotels
B1.5 | Restaurants per 5000 population
B2 | Governance B2.1 | Percentage of tax collected out of billed
B2.2 Percentage of public services available
' online
823 Percentage of servi_cgs integrated via
government authorities
B2.4 Percentage of pu_blic using online
government services
B3 | Safety B3.1 Percentage of public spaces covered by
' surveillance cameras
B3.2 | Percentage of violent crimes
B3.3 | Percentage of terrorist activities
B3.4 | Percentage of trivial crimes
B35 Percentage of unauthorized drug related
crimes
Percentage of crimes recorded against
B3.6 .
women and children per year
B3.7 Numbe( of recorded crimes per 10,000
population
B4 | Working B4.1 | Unemployment Rate
Environment B4.2 | Average percentage of paid leave
B43 ItDercentage of professionals charged with
ax
B5 | Well-Beingand | B5.1 | Life expectancy at birth
welfare B5.2 | Risk to mental health
B5.3 | Concessionaries for low income families
B5.4 | Welfare for elderly people
B5.5 | Orphanages
C C1 | Air quality C1.1 | Level of CO2 concentration
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Livabilit Liveabilit : T n
Characteri)sltic # Attributey # Lhveelall iy Inelieaiier
Cl1.2 | Level of SO2 concentration
C1.3 | Level of PM10 concentration
C2 | Water quality C2.1 | Quality of surface water bodies
: C3 | Climate C3.1 | Annual average rainfall
Environment and C3.2 | Annual average temperature
character of the C4 | Quality of ) X L
city architecture C4.1 | Social acceptance in the residential area
&2 gghmer;z?]lty C5.1 | Social acceptance in the residential area
=2 Eg?;/:ﬁgﬁﬁt?gn c6.1 | Level of noise pollution
Quality and D1 | Solid waste DL1 Frequency of municipal solid waste
availability of management | collection
services D2 | Recreation D21 Number of sports and cultural events
) hosted by government
D3 | Waste water D31 Percentage of city area with adequate
management ' public toilets
Percentage of treatment and reuse of
D3.2
waste water
Percentage of coverage of storm water
D3.3 .
drains
D4 | Watersupply | b4 1 | per capita supply of water
D42 Household Ieve_I coverage of water
"~ | supply connection
D4.3 | Percentage of non-revenue water
2l el D5.1 | Average response time for emergencies
D5.2 Number of in- patient beds per 5000
) population
Auvailability of public hospitals per
D5.3 . .
residential area
Auvailability of private hospitals per
D5.4 . .
residential area
D5.6 Percentage prevalence of water borne
) diseases
D5.7 Percentage prevalence of vector borne
) diseases
D5.8 Number of hgalthcare professionals per
’ 5000 population
D6 | Power supply D61 Number of electricity interruptions per
year
D6.2 Percentgge of population with metered
' connection
D7 | Education D71 Percentage of school-aged population
i enrolled in schools
D7.2 | Student-teacher ratio
D7.3 | Percentage of school with access to ICT
D7.4 | Percentage of private education facilities
D75 Percentage of student completing

secondary education
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Livabilit Liveabilit . - .
# Characterigtic # Attributey # Lhveelall iy Inelieaiier
E | Proximity to local | E1 | Service £11 Percentage of services availability in
level services availability "~ | 300m walking distance
E2 | Non-motorized £21 Percentage of roads with dedicated
transport i bicycle tracks
£22 Percentage of non-motorized transport
modes
£23 Percent_age of trgffic intersections with
pedestrian crossings
£24 Percentage of roads with pedestrian
pavements
F | Connectivity to F1 | Mobility F11 Percentage of city area coverage from
amenities and ' public transport
location-based F1.2 | Percentage of the public transport modes
attributes F1.3 | Number of multimodal transport hubs

F1.4 | Distance to nearest airport
Accordingly, there are 6 liveability characteristics, then divided into 25 liveability

attributes on which the liveability characteristics are built upon. These attributes are
measurable through liveability indicators identified subsequently. The triangulation

process followed has been provided in Chapter 5.

4.6 AHP Analysis

The prioritization of the liveability elements was done using AHP method. Hence, with
reference to the mentioned steps of implementing AHP tool under Chapter 2,
disintegration of the research into a hierarchy of goal, criteria and sub criteria. Then a
AHP Hierarchy tree was developed which is given in Annexure 02. The AHP
questionnaire (Refer Annexure 03) of the was developed using the hierarchy tree.
AHP, questionnaire development and sample selection are explained in detail at
Section 2.8.2. The demographic distribution of the selected sample is given in Figure
4.3.

The questionnaire was not distributed for receiving responses, rather was used as an
instrument of structured interviewing. Hence, using snow ball method 22 respondents
were approached representing architecture and built environment, sociology, town and
country planning, ecology landscape architecture and economics subject disciplines.
Saathy (2008) have implied that the number of respondents is not significant in AHP
method as far as the respondents comprehensively and unwaveringly did the pair wise

comparison.
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Ot?er Architecture and
9% built environment
23%

Economics
14%

Landscape
architecture

9% Sociology

13%

Ecology
0,
14% Town and country
planning
m Architecture and built environment m Socioligps
E Town and country planning Ecology
® Landscape architecture m Economics

m Other

Figure 4.3:The composition of the respondents of the AHP questionnaire

Hence,22 respondents were considered as sufficient sample to carry out the analysis.
Out of that, 23% represented architecture and built environment and the respondents
demonstrated as ‘other’ category represented local administration authorities of CCC.
These respondents had directly involved as professionals or academics in planning,
policy making or conducting research projects related to urban planning,
sustainability, disaster resilience, social activism and development of the built
environment. Hence, they construe liveability concept in depth sufficient for this study.
4.6.1 Performance score calculation of liveability characteristics,
attributes and indicators
The steps of AHP explained in Section 2.7 are used for the prioritization of liveability

characteristics.

e Pairwise comparison
The averages of the responses and their reciprocals were recorded in the matrices and
the sum of each column was calculated afterwards as given in Table 4.8.
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Table 4.8: Pairwise Comparison of the Liveability Characteristics

oncl conr;gclzfivit
planning Balanced Environment Quality Proximity vIty
. - . to amenities
Liveability of land use socio- and and to local
Y . S and
Characteristics and economic character of | availability level locati
. ) - - ocation-
affordable | environment the city of services services based
eI attributes
Proper planning of land
use and affordable 1.0000 0.3872 0.3333 0.3872 0.3872 0.3872
housing
Balanced socio-
economic environment 2.5826 1.0000 2.4568 2.5826 2.5826 2.5826
Environment and. 3.0000 0.4070 1.0000 0.3872 0.3872 0.3872
character of the city
Quality and availability [SREEEE 0.3872 2.5826 1.0000 2.5826 2.5826
of services
Proximity to local level
services 2.5826 0.3872 2.5826 0.3872 1.0000 2.5826
The connectivity to
amenities and location- | 2.5826 0.3872 2.5826 0.3872 0.3872 1.0000
based attributes
Sum 14.3305 2.9559 11.5380 5.1314 7.3268 9.5222

In pair wise comparison all the liveability characteristics were compared against
others. The reciprocal value of each comparison pair is calculated when they were
compared vise versa. For instance, the geometric mean of responses when “balanced
socio-economic environment “compared against “proper planning of land use and
affordable housing” is 2.5826. In return when “proper planning of land use and
affordable housing” compared with “balanced socio-economic environment “the

reciprocal is calculated as 0.3872.

e Normalise the comparisons
The normalization process was conducted by dividing each characteristic in Table 4.8
by sum of each column. Following the normalization, the sum of each row was
calculated to obtain the performance score or the relative weight of each liveability
characteristic. The performance score of the liveability characteristics at the end of

normalization is given in Table 4.9 : Normalization of the Liveability Characteristics

According to Table 4.9 the highest performance score has been obtained by “Balanced
socio — economic environment” (0.3097). The least performance score (0.0664) is

received by “Proper planning of land use and affordable housing”.
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Table 4.9 : Normalization of the Liveability Characteristics

The
Proper connectivit
; i planning | Balanced y to
CLr:a\xlfailz:alrlitgti of land socio- Quality amenities
use and economi Environm | and Proximit | and
cs affordabl | c ent and availabilit | ytolocal | location- Performa
e environm | character y of level based nce
housing ent of the city | services services attributes Sum Score
Proper
planning of
land use and
affordable
housing 0.0698 | 0.1310 0.0289 0.0755 | 0.0528 0.0407 | 0.3986 | 0.0664
Balanced
socio-
economic

environment 0.1802 | 0.3383 0.2129 0.5033 | 0.3525 0.2712 | 1.8585 | 0.3097
Environment
and character
of the city 0.2093 | 0.1377 0.0867 0.0755 | 0.0528 0.0407 | 0.6027 | 0.1004
Quality and
availability of
services 0.1802 | 0.1310 0.2238 0.1949 | 0.3525 0.2712 | 1.3536 | 0.2256
Proximity to
local level
services 0.1802 | 0.1310 0.2238 0.0755 | 0.1365 0.2712 | 1.0182 | 0.1697
The

connectivity to
amenities and

location-based
attributes 0.1802 | 0.1310 0.2238 0.0755 | 0.0528 0.1050 | 0.7684 | 0.1281

6.0000

It can be observed that “Balanced socio-economic environment” is five times higher
than “Proper planning of land use and affordable housing”. “Quality and availability
of services”, “Proximity to local level services”, “The connectivity to amenities and
location-based attributes”, “The connectivity to amenities and location-based
attributes” and “Environment and character of the city” have received second, third,

fourth and fifth palaces respectively based on their performance scores.

e Consistency calculation
Since AHP is a subjective measure, the responses of the respondents may be
inconsistent. Hence, in validating the findings of AHP method, consistency calculation
is very significant. (Cheng & Li, 2001). In Chapter 2 the formula that is used to
calculate consistency ratio has been given. The analysed data is acceptable if the
consistency ratio is less than 0.1 (Saaty,2008). The consistency calculation matrix of

the liveability characteristics is given in Table 4.10
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Table 4.10: Consistency Calculation of Liveability Characteristics

Liveability Proper Environ Quality Proximit | Balanced | The Sum/Perf
Characteristics plannin | mentand | and y to local | socio- connecti | ormance
g of character | availabili | level economi | vity to Score
land use | of the ty of services | ¢ amenities
and city services environm | and
affordab ent location-
le based
housing attributes

Proper planning of 0.0664 0.0335 0.0874 0.0657 0.1199 0.0496 6.3593
land use and
affordable housing
Balanced socio- 0.1716 0.2468 0.5827 0.4383 0.3097 0.3307 6.7145
economic
environment
Environment and 0.1993 0.1004 0.0874 0.0657 0.1261 0.0496 6.2569
character of the
city

Quality and 0.1716 0.2594 0.2256 0.4383 0.1199 0.3307 6.8507
availability of
services
Proximity to local 0.1716 0.2594 0.0874 0.1697 0.1199 0.3307 6.7102
level services
The connectivity 0.1716 0.2594 0.0874 0.0657 0.1199 0.1281 6.4974
to amenities and
location-based
attributes

39.388

A max = (al+a2+a3+a4+a5+a6)/6

= 39.388/6
= 6.5648
Consistency Index = (A max —n )/ (n-1)
= (6.5648-6)/6
=0.0941
Consistency Ratio = Consistency Index/ Randomized Index
=0.0941/1.25
=0.075

According to the above calculations, CR of characteristics of liveability is 0.075. The

CR is less than 0.1. Therefore, the data collected has the required level of consistency.
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4.6.2 Prioritization of liveability characteristics

In the same way, all the liveability attributes and indicators were matched in pairwise
comparison matrix and a performance score was obtained for all the attribute and
indicators (Refer Annexures 05). The performance score obtained by liveability
characteristics are given in Table 4.11The prioritization of the liveability indicators
makes the liveability index more context specific and could be justifiable to the context
of Colombo. The toped ranked liveability characteristic is “Balanced socio-economic
environment” with a performance score of 0.3097. “Proper planning of land use and
affordable housing” has the lowest performance score (0.0664) of the liveability
characteristics identified in the list. It demonstrates that the stakeholders of the city of
Colombo have a higher priority on “Balanced socio- economic conditions” over other
liveability characteristics in decision making regarding investments, finding housing
and developing the built environment.

Prioritization and assigning global weights to liveability attributes and indicators under

balanced socio- economic environment

Alternatively, performance score is known as the local weight. It represents the level
of prioritization within a sub criterion. In this case, performance score of a particular
indicator provides only its status within the liveability attribute it is considered.
Instead, the liveability indicators require a weighting factor which is justifiable when
the liveability indicators considered alone. For that the local weight (i.e. performance
score) could be converted into a global weight given in Table 4.12 by multiplying the
local weight of the liveability indicator by the local weights of the liveability attribute

and the liveability characteristic relevant to that particular liveability indicator.

Table 4.11: Global Weight of Liveability Indicators under Balanced Socio- economic

Environment

Number Liveability Element Perg"cror:‘:”‘:e We?g'ﬁf?\'m)
1 Balanced socio- economic environment 0.3097 0.3097
1.1 Safety 0.4176 0.1293
111 ch:meu?aetEoorf recorded crimes per 10,000 0.2337 0.0302
1.1.2 Percentage of terrorist activities 0.1982 0.0256
1.1.3 Percentage of violent crimes 0.1604 0.0207
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Number Liveability Element PerfSoC:)rr::mce We(i;glﬁ:) ?\I/Vi)
114 zsécsaitﬁjgrzr?;g:i;ﬁ recorded against women 0.1439 00186
1.15 Percentage of unauthorized drug related crimes 0.1203 0.0156
1.1.6 Percentage of trivial crimes 0.0827 0.0107
117 Perce_ntage of public spaces covered by 0.0607 0.0079

surveillance cameras
1.2 Governance 0.224 0.0694
121 Percen_tgge of services integrated via government 0.4085 00283
authorities
1.2.2 Percentage of public services available online 0.3682 0.0255
123 E;rr\i:iir;tsage of public using online government 01167 0.0081.
1.2.4 Percentage of tax collected out of billed 0.1067 0.0074
1.3 Working Environment 0.1805 0.0559
13.1 Unemployment Rate 0.5007 0.028
1.3.2 Average percentage of paid leave 0.189 0.0106
133 Percentage of professionals charged with tax 0.3102 0.0173
1.4 Culture 0.1022 0.0317
1.4.1 Restaurants per 5000 population 0.3582 0.0113
142 Percentage of historical buildings restored and 0.2894 0.0092
reused
143 Percentage of bu_dge_:tary allocations for 01758 0.0056
culture/sport activities
144 reesrt((:)erggaggro;eeacroIogicalIy significant areas 0.098 0.0031.
1.45 Occupancy in Hotels 0.0787 0.0025
1.5 Well-Being and welfare 0.0758 0.0235
151 Concessionaries for low income families 0.3993 0.0094
15.2 Welfare for elderly people 0.2763 0.0065
153 Life expectancy at birth 0.1666 0.0039
154 Risk to mental health 0.0953 0.0022
155 Orphanages 0.0625 0.0015

For instance, in Table 4.12 of Section 4.5.3, the global weight of “Number of recorded

crimes per 10,000 populations” is obtained by multiplying performance score of

“Number of recorded crimes per 10,000 populations”, by performance score of

“Safety” and performance score of “Balanced socio- economic environment” (0.3097x

0.4176 x 0.2337). in the same vain, the global weights of the liveability indicators

under “Balanced socio-economic environment” were calculated and given in Table

4.12. The prioritization of the liveability indicators makes the liveability index more

context specific and could be justifiable to the context of Colombo. The toped ranked

liveability characteristic is ‘“Balanced socio-economic environment” with a
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performance score of 0.3097. “Proper planning of land use and affordable housing”
has the lowest performance score (0.0664) of the liveability characteristics identified
in the list. It demonstrates that the stakeholders of the city of Colombo have a higher
priority on “Balanced socio- economic conditions” over other liveability
characteristics in decision making regarding investments, finding housing and

developing the built environment.

4.6.3 Prioritization and assigning global weights to liveability
attributes and indicators under balanced socio- economic
environment

Alternatively, performance score is known as the local weight. It represents the level
of prioritization within a sub criterion. In this case, performance score of a particular
indicator provides only its status within the liveability attribute it is considered.
Instead, the liveability indicators require a weighting factor which is justifiable when
the liveability indicators considered alone. For that the local weight (i.e. performance
score) could be converted into a global weight given in Table 4.12 by multiplying the
local weight of the liveability indicator by the local weights of the liveability attribute
and the liveability characteristic relevant to that particular liveability indicator.

Table 4.11: Global Weight of Liveability Indicators under Balanced Socio- economic Environment

Number Liveability Element Performance: || Global V_Velght
Score (Wi)
1 Balanced socio- economic environment 0.3097 0.3097
1.1 Safety 0.4176 0.1293
1.1.1 Number of recorded crimes per 10,000 population 0.2337 0.0302
1.1.2 Percentage of terrorist activities 0.1982 0.0256
1.1.3 Percentage of violent crimes 0.1604 0.0207
114 Pe_rcentage of crimes recorded against women and 0.1439 00186
children per year
1.15 Percentage of unauthorized drug related crimes 0.1203 0.0156
1.1.6 Percentage of trivial crimes 0.0827 0.0107
117 Perce_ntage of public spaces covered by 0.0607 0.0079
surveillance cameras
12 Governance 0.224 0.0694
121 Perceqtgge of services integrated via government 0.4085 0.0283
authorities
1.2.2 Percentage of public services available online 0.3682 0.0255
123 Perc-entage of public using online government 0.1167 0.0081
services
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Number Liveability Element Perfsocron::nce Glob?\INVi\)leight

1.2.4 Percentage of tax collected out of billed 0.1067 0.0074

1.3 Working Environment 0.1805 0.0559
1.3.1 Unemployment Rate 0.5007 0.028
1.3.2 | Average percentage of paid leave 0.189 0.0106
1.3.3 Percentage of professionals charged with tax 0.3102 0.0173

1.4 Culture 0.1022 0.0317
1.4.1 Restaurants per 5000 population 0.3582 0.0113
142 reeurgsgtage of historical buildings restored and 0.2894 0.0092
144 feesrt%err;gaggro;eeacroIoglcalIy significant areas 0.098 0.0031
1.45 Occupancy in Hotels 0.0787 0.0025

15 Well-Being and welfare 0.0758 0.0235
151 Concessionaries for low income families 0.3993 0.0094
152 Welfare for elderly people 0.2763 0.0065
153 Life expectancy at birth 0.1666 0.0039
15.4 Risk to mental health 0.0953 0.0022
155 Orphanages 0.0625 0.0015

For instance, in Table 4.12 of Section 4.5.3, the global weight of “Number of recorded
crimes per 10,000 populations” is obtained by multiplying performance score of
“Number of recorded crimes per 10,000 populations”, by performance score of
“Safety” and performance score of “Balanced socio- economic environment™ (0.3097x
0.4176 x 0.2337). in the same vain, the global weights of the liveability indicators
under “Balanced socio-economic environment” were calculated and given in Table
4.12.

Under “Balanced socio-economic environment”, “Safety’ has been prioritized over all
other liveability attributes (0.1293). Within the “Safety” attribute, “Number of
recorded crimes per 10,000 populations” has the highest score (0.0302). It denotes the
citizens concern on the security of the city as a whole. Interestingly “Well-being, and
welfare” has been ranked as the least prioritized liveability attribute (performance
score of 0.0758). Under that “Orphanages” and “Risk to mental health” have the lowest

performance Score.
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Obtaining a less score for “Orphanages” can be explained referring to the perspective
of the inhabitants. The need of an orphanage is not within the speculated insight of the
inhabitants. Yet this indicator was included in the list as per the consultation of the
experts who emphasised the need of such welfare facilities for street urchins in the
cities.

4.6.4 Prioritization and assigning global weights to liveability
attributes and indicators under quality and availability of
services

“Quality and availability of services” has been ranked as the second most prioritized
liveability characteristic in Section 4.5.2. with a performance score of 0.2256. In Table
4.13 the liveability attributes and indicators under “Quality and availability of
services” have been prioritized after AHP analysis. Among the services the water
supply has been ranked over power supply. The performance score of “water supply”
is 0.3494 which is nearly 2.4 times higher than the performance score of “power
supply”. Other ranks have received by healthcare (0.1315), education (0.1303), solid

waste management (0.1281) and waste water management (0.1146) respectively.

Table 4.12: Global Weight of Liveability Indicators under Quality and Availability of Services

Number | Liveability Element Perfsocrorrr\:mce Globz(:l\INVi\)/eight

2 Quality and availability of services 0.2256 0.2256
2.1 Water supply 0.3494 0.0788
211 Per capita supply of water 0.4673 0.0368
219 cHoonuns:Ct][?cl)g level coverage of water supply 03117 0.0246
213 Percentage of non-revenue water 0.221 0.0174
2.2 Power supply 0.1461 0.033
221 Number of electricity interruptions per year 0.6342 0.0209
2.2.2 Percentage of population with metered connection 0.3658 0.0121
2.3 Healthcare 0.1315 0.0297
2.3.1 Availability of public hospitals per residential area 0.2156 0.0064
239 ,;\égllablllty of private hospitals per residential 0.1943 0.0058
233 gl(:meu?aet:oorT healthcare professionals per 5000 0.1429 0.0042
2.34 Number of in- patient beds per 5000 population 0.1245 0.0037
2.35 Average response time for emergencies 0.1163 0.0035
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Number | Liveability Element PerfSocron::mce Glob?\INVi\)leight
2.3.6 Percentage prevalence of vector borne diseases 0.1042 0.0031
2.3.7 Percentage prevalence of water borne diseases 0.1022 0.003

2.4 Education 0.1303 0.0294
2.4.1 Student-teacher ratio 0.3223 0.0095
2.4.2 Percentage of school with access to ICT 0.2264 0.0067
2.4.3 Percentage of private education facilities 0.2179 0.0064
244 Zglrlcczr;itgge of student completing secondary 0.127 0.0037
245 Efr:g?)?;age of school-aged population enrolled in 0.1064 0.0031

2.5 Solid waste management 0.1281 0.0289
2.5.1 Frequency of municipal solid waste collection 1 0.0289

2.6 Waste water management 0.1146 0.0259
2.6.1 Percentage of treatment and reuse of waste water 0.4332 0.0112
2.6.2 Percentage of city area with adequate public toilets 0.3144 0.0081
2.6.3 Percentage of coverage of storm water drains 0.2524 0.0065

As a liveability attribute solid waste management have only one indicator. Hence,
“frequency of municipal solid waste collection” has a performance score of 1.
However, when considering the global weight of that indicator it is 0.0289 which
shows its weightage out of all the liveability indicators.
4.6.5 Prioritization and assigning global weights to liveability
attributes and indicators under proximity to local level services

“The proximity to local level services” is ranked at third place. There are two
liveability attributes considered under this characteristic. These attributes have been
prioritized in Table 4.14.

Table 4.13: Global Weight of Liveability Indicators under Proximity to Local Level Services

Number | Liveability Element Pen;ocror:\:nce Globz(i\INVi\)/eight
3 Proximity to local level services 0.1697 0.1697
3.1 Service availability 0.8095 0.1374
311 svzrl?g%agfsgnieervmes availability in 300m 1 0.1374
3.2 Non-motorized transport 0.1905 0.0323
3.2.1 Percentage of non-motorized transport modes 0.5342 0.0173
3.2.2 Percentage of roads with pedestrian pavements 0.2134 0.0069
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. - Performance | Global Weight
Number | Liveability Element Score (Wi)
3.2.3 Percentage of roads with dedicated bicycle tracks 0.1492 0.0048
3924 Perce_ntage of traffic intersections with pedestrian 0.1032 0.0033
Crossings

Out of them, ““service availability” has a performance score of 0.8095. Non-motorized
transport is also considered under this characteristic which have a performance score
of 0.1905. When considering the non- motorized transport, the availability of different
types of non-motorized transport modes has been prioritized over others. As a measure

of walkability, the percentage of traffic intersections have a global weight of 0.0033.

Compared to other liveability indicators the “proximity to local level services”, have
less liveability indicators. It does not have an impact on the final index because the
global weight provides an individual score for all the indicators which can be used
independently from the score of liveability attributes.

4.6.6 Prioritization and assigning global weights to liveability
attributes and indicators under the connectivity to amenities
and location-based attributes

The fourth place of the liveability characteristics has been obtained by connectivity to
amenities and location-based attributes as given in Table 4.11. The attributes and
indicators under that characteristics have been ranked in Table 4.15.

Table 4.14:Global Weight of Liveability Indicators under Connectivity to Amenities and Location-
Based Attributes

. - Performance Global
Number | Liveability Element Score Weight (Wi)
4 The_ connectivity to amenities and location-based 0.1281 0.1281
attributes

4.1 Mobility 1 0.1281
Percentage of city area coverage from public

411 transport 0.4103 0.0525

4.1.2 Number of multimodal transport hubs 0.2533 0.0324

4.1.3 Percentage of the public transport modes 0.215 0.0275

4.1.4 Distance to nearest airport 0.1214 0.0155
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The only attribute discussed under, “connectivity to amenities and location-based

attributes” is “mobility”. The global weight of mobility is 0.1281. The priority has

been given to “percentage of city area covered from public transportation. The

performance score is 0.4103.

4.6.7 Prioritization and assigning global weights to liveability
attributes and indicators under environment and character of

the city

Table 4.16 has provided the liveability attributes and indicators under environment and

character of the city.

Table 4.15: Global Weight of Liveability Indicators under Environment and Character of the City

Number | Liveability Element Perfsocronrtmce GIOb?\INVi\)/eight

5 Environment and character of the city 0.1004 0.1004
5.1 Air quality 0.3259 0.0327
5.1.1 Level of CO2 concentration 0.5222 0.0171
5.1.2 Level of SO2 concentration 0.2611 0.0085
5.2 Water quality 0.2023 0.0203
521 Quality of surface water bodies 1 0.0203
5.3 Climate 0.1707 0.0171
53.1 Annual average rainfall 0.7236 0.0124
5.3.2 Annual average temperature 0.2764 0.0047
5.4 Prevalence of noise pollution 0.1325 0.0133
54.1 Level of noise pollution 1 0.0133
5.5 Community Cohesion 0.1033 0.0104
55.1 Social acceptance in the residential area 1 0.0104
5.6 Quality of architecture 0.0653 0.0066
5.6.1 | Average design approvals from authorities 1 0.0066

In Table 4.16, there are six liveability attributes namely, “air quality”, “water quality”,

“climate” and “prevalence of noise pollution”, “community cohesion” and “quality of

architecture” which have performance scores of, 0.3259,0.2023,0.1707,0.1033 and

0.0653 respectively. There are four attributes which have only one liveability indicator

to represent them.
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4.6.8 Prioritization and assigning global weights to liveability
attributes and indicators under proper planning of land use and
affordable housing

In Table 4.17, the global weight of liveability Indicators under proper planning of land
use and affordable housing have been listed down. Out of the four-liveability attribute
“housing” has a performance score of 0.5407 and ranked at the first place.

Table 4.16: Global Weight of Liveability Indicators under Proper Planning of Land Use and
Affordable Housing

Number | Liveability Element Perfsocron::nce Glob?\INVi\)leight

6 Proper planning of land use and affordable housing 0.0664 0.0664
6.1 Housing 0.5407 0.0359
611 ﬁ:jsr%gge) housing rent per month (affordability of 0.6097 0.0219
6.1.2 E’&r]coeizgagfe r?;uhs?rt]];;ng available in the market 0.3903 0.014
6.2 Public open spaces 0.2478 0.0165
6.2.1 FF:Iearcte‘,;plta availability of public and recreational 0.5743 0.0095
6.2.2 Per capita availability of green spaces 0.4257 0.007
6.3 Mix use of land 0.1333 0.0089
6.3.1 Net density 0.6974 0.0062
6.3.2 Percentage of mix land use out of the total land use 0.3026 0.0027
6.4 Use of underutilized land 0.0782 0.0052
6.4.1 Percentage of slum areas covered by basic services 0.6385 0.0033
6.4.2 Percentage of shanty dwellers resettle per year 0.3615 0.0019

When considering Table 4.11 to Table 4.17 together, “Percentage of services
availability in 300m walking distance” has been ranked topped with the highest global
weightage (0.1374). This prioritization is an amalgamation of the position of the
liveability indicator’s respective attribute and the characteristic. Out of the 71
liveability indicators, “Percentage of city area coverage from public transport”, “Per
capita supply of water”, “Number of multimodal transport hubs” and “Number of
recorded crimes per 10,000 populations” have the highest global scores and have been

prioritized over other liveability indicators.
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4.7 Liveability Index as a Tool to Assess Liveability of Colombo
The work of Babbie (2011) and Spector (1992), in particular, provides academic and
theoretical reference in the process of index construction. Accordingly, the process of
index development is three-fold including item selection, examining the empirical

relationships and validating.

4.7.1 Data collection instrument of the liveability index
The data collection instrument consists of a preliminary section providing the profile

of the respondent regarding age, income level, gender, profession. A sample of the
data sheet is provided in Figure 4.4. The respondents could indicate their satisfaction

level of the status of the liveability indicators.

Satisfaction level of the
status of the liveability

indicator

: - : 2 @
Liveability Indicator 2| 2|l 2|23
S|l |€8| 8| &
o o — (<) 7]
7} @ & bad {3}
@ O o ) h=}
ol 2| & &
< = -)

)

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Indicator 5

Figure 4.4 Sample of the Data Sheet

The satisfactory levels could be stated as, desirable, acceptable, tolerable, unacceptable
or undesirable. The respondent could be selected through cluster sampling of 9 local
area considered for the context or stratified sampling where the population is stratified
into age groups, professions, gender or income levels. Minimum Sample size may vary

depending on the cluster or stratified group population.

In this way the public opinion could be categorized under the geographical area they
are located in and on the background of the respondents. It could be utilized in
evaluating liveability issues in the perspective of various income levels, age groups

and professions apart from calculating the liveability of Colombo as a separate context.
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4.7.2 Average satisfactory level of the inhabitants

The liveability index employs the global weights obtained in Section 4.5.4 and average
satisfactory level of the inhabitants. The average satisfactory level is determined by
establishing an interval scale denoting if the status of the particular indicator is
undesirable, unacceptable, tolerable, acceptable or desirable. Figure 4.4 illustrate how
it is employed in collecting data from the respondents. Using a frequency distribution
table as given in Table 4.13, the average satisfaction level of each indicator could be

calculated. For a one sample 71 tables will be generated.

Table 4.17: Average Satisfactory Level of Each Indicator

Mid-point of the

Class name Interval Interval (x) Frequency (f) X

Desirable 81-100 90.5

Acceptable 61-80 70.5

Tolerable 41-60 50.5

Unacceptable 21-40 30.5

Undesirable 0-20 10
_ i=1fi i fixi
X — average satisfactory level

<= 2%11 f;':fi f;- number of respondents (frequency of the distribution)
i=1Ji

x; — midpoint of the interval

The global liveability indexes use weighted average to derive the index (EIU,2018;
Mercer,2018). Therefore, this index is also based on the weighted average calculations.
The weightage of each indicator is the global weight (Wi) derived through AHP
calculations. The global weight provides the priority level given to liveability indicator
in the context of Colombo. Hence, the value of the global weight is kept as a constant.
The index value is calculated using following Formula.

( Z:;l)?l X W;)
QW)

Index Value = Y =

X, — the average satisfactory level

W — Global weight of the liveability indicator
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In Table 4.12 the summation of the global weight (X, w;) of all the liveability
indicators were equal to 1. Therefore, that is disregarded in the final liveability index
formula. For the presentation purpose the liveability index has provided as a
percentage. According to the values allocated to average satisfactory level the
maximum and minimum values of the average satisfactory level vary between 100 to

0. Accordingly, maximum of total of index value (  max L, X; X w;) is equal to 100.

Hence the formula for liveability is,

iz X X W)
Li ility I = % 1009
iveability Index “max X X W, 00%
X<

The liveability index consists of the index values of each liveability indicator
considered. It can be observed that the global weight could also be considered as a
variable depending on various context. For example, if analogical validation of the
index is done in generalizing the finding the priority level given by the inhabitants of
a particular context would vary. In that instance, the global weight is also a variable
which should be calculated using AHP method. Hence, the general priority levels have
been considered as a constant as the case study particularly conducted for the context
of Colombo.
4.7.3 Validation of the liveability index as a tool to measure
liveability of Colombo

The developed liveability index could be used as a tool to evaluate the liveability of
the city of Colombo. The prioritization of the liveability indicators of the index is
represented via the performance score and the derived scores are specific to the context
of Colombo. Those values can be used as a bench mark to identified the areas that

should be given priory in urban development or investing in housing market.

Accordingly, the proposed liveability index will be utilized by various types of
stakeholders in decision making. Hence the validation of the application of the
liveability index was piloted for a sample of 45 respondents. Moreover, since the users
of the index represent various cognitive levels the index was validated in terms of its
applicability to the context of Colombo, user friendliness, readability, clarity of terms
and understandability.
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The respondents who participated in validating the result represented the 08 local
authorities that were considered for the case study in Section 4.1. The number of
respondents selected is proportionate to the population of the respective local areas.
The respondent represented different ethnicities, income levels, educational

backgrounds, age groups. The Table 4.14 provides the profiles of the respondents.

Table 4.18: Profile of the Respondents Participated in Validation

Area No of Respondents

Colombo MC

Dehiwala Mount Lavinia MC

Boralesgamuwa UC

Kolonnawa UC

Peliyagoda UC

Wattala — Mabola UC

Part of Wattala PS

AlWOoIN|NOO|O|N

Part of Kelaniya PS

The questionnaire given to the respondent has been given in Annexure 04.
4.7.4 Validation of the application of the liveability index

The proposed liveability index work as a tool in obtaining a measure of liveability of
Colombo. This liveability index more preferable to be known as a context specific
liveability index since the liveability indicators considered in this study are more
suitable to the context of Colombo. Hence, in the piloting of the liveability index the
performance score obtained through prioritization was not considered as a variable.

Only the average satisfactory level of each indictor was considered.

The pilot test of the index disclosed the possibility to use this liveability index to
measure the perception of liveability in terms of income levels, age levels, occupations
or any other demographic category. Some of the indicators which provide a desirable

satisfactory level to some users, whereas those factors are undesirable to the others.

The subjectivity of the responses was observed during the validation of the application
of the index. Hence, it could be highlighted that a higher sample size is needed to be

employed when applying the liveability index.
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4.7.5 Validation of the performance of the liveability index

When analysing the performance of the liveability index, factors such as applicability,
readability, clarity of terms and understandability were assessed in Table 4.14.
Accordingly, 60% of the respondents are satisfied that the index’s applicability to the
context of Colombo. 40% of the respondents have indicated that the user-friendliness
and clarity of assessment criteria is in a satisfactory level. Majority of the respondents
held that the readability of the index is high. Yet, only 30% of the respondent held that

understandability of the index is in a satisfactory level.

Table 4.19 : Validation of the Performance of the Liveability Index

Criteria Outstanding Satisfactory Moderate

Applicability 60% 40%
User friendliness 40% 60%
Clarity of terms 35% 65%
Clarity of assessment criteria 40% 60%
Readability 10% 70% 20%
Understandability 30% 70%

Compared to other criteria, clarity of terms and understandability have been
acknowledged as poor. The technical terms that were presented in some of the

liveability elements had been given as challenging to understand the index.
4.7.6 Suggestions for further improvements

The respondents commented on the extensiveness of the questionnaire. The users
requested more integrated set of liveability elements to be analysed such as liveability
attributes. It was suggested that prior to asking for the satisfaction level of each
indicator a quantitative measurement of the liveability indicator is preferred.
Moreover, the respondents appreciated the potential of this liveability index to be

protracted to other cities of the world as well.
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4.8 Chapter Summary

Development of a liveability index specific to Colombo, with a view to enhance the
quality of lives of its inhabitant was considered as the objective of this study. In
achieving that, a case study research has been conducted. Chapter 04 of the research
presents the analysed data which were collected through expert interviews, document
review and AHP questionnaires distributed within the case study. The synthesis of the
expert interviews and the document review provides a comprehensive list of liveability
characteristics, attributes and indicators. They are prioritized through a multi criterial
decision making tool known as AHP. Using the global weight obtained through AHP
method and the literature findings, the context specific liveability index has been

developed and validated at the end of the chapter.
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5.0 RESEARCH FINDINGS AND DISCUSSION

5.1 Introduction to the Chapter
The research was aimed at developing a liveability index to enhance the quality of
lives of the inhabitants of cities in Sri Lanka to make them more liveable to its
inhabitants. The objectives had designed to achieve the aim in a systematic way. First
objective was mainly achieved through the literature synthesis and the fourth and fifth
chapters are focused on achieving the remaining objectives. Hence, achieving the aim
required to be justified using the analysed data and matching the theories identified in
the literature review. This chapter established the findings through pattern matching

between the findings established from the empirical data with literature.

5.2 Defining Liveability Specifically for the Context of Colombo
This research study is centred on increasing the quality of lives of individuals
addressing the context specific issues in Sri Lanka. Quality of life is often viewed as
the liveability of a particular area. Liveability is a concept that has been emerged in
the recent past which still lacks a firm definition. For that the concept of liveability is
defined comprehensively for the general context in Section 3.3 and for the context of

Colombo specifically in Section 4.3.2.

The approach to define liveability in Section 3.3 concluded from two directions as

provided in Figure 5.1. It allowed contrasting and comparing of the features of

liveability and derive a triangulated definition.
Concepts

which have
close

Context
specific

definitions in
literature

characterists of
liveability

Definition
of
Liveability

in Literature
Review
Figure 5.1 : Deriving the Definition of Liveability

The definition constructed based on literature could be stated as, “the consistency of
the desired and actual place based attribute which reflects the quality of life in terms

of the infrastructure, social, economic and environmental characteristics”.
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This definition is derived from scrutinizing concept such as sustainability, urbanization
and urban resilience in Section 3.2.1, 3.2.2. and 3.2.3. respectively, and synthesising
other context specific definitions. In contrast to concepts on sustainability reviewed in
Section 3.2.1, it is identified that liveability has a short-term orientation in terms of its
goals. The principles such as use of renewable energy reduce the carbon footprint,
reduced emissions within the environmental adjustment capacities and recycling are
sustainability goals (Innes & Buhuor, 2000; Sanford, 2013). These sustainability goals
can be vague due to their focus on long term and they may interfere the liveability
certain groups in the community. These features are reflected in the liveability
definition by Valcarcel-Aguiar, Murias, and Rodriguez-Gonzalez, (2018) identified in
Section 3.2.1 which stresses that the liveability should not compromise the city’s
future. In contrast, in Section 4.3.2 experts expressed that in the context of Sri Lanka
improving liveability is possible while achieving sustainability goals by balancing
socio-economic conditions and improving the character of the city by maintaining the
natural environment. Hence, those characteristics were included in the context specific

definition.

Moreover, as identified in Section 3.2.2 urbanisation is misconstrued as liveability
assuming that people are attracted to cities because of the higher liveability of the
cities. However, issues such as uncontrolled and unplanned development, waste
management, traffic congestion, crime and complicated access to resources arise in
cities with the urbanisation and the liveability of the cities is diminished (Peris-Ortiz,
Bennett, & Yéabar, 2017). This behaviour is observed in the findings of Section 4.3.2
which identifies the challenges to liveability such as impairment of air and water
quality, risk of natural disasters, increased traffic congestion and increased crime rates.
Experts have expressed that these issues could minimised by increasing the urban
connectivity, quality of services, availability services and the mobility. Hence, the
context specific definition was developed with component that eliminate challenges to

liveability as well.

Accordingly, the context specific definition is set as, “the satisfactory quality of lives
of inhabitants achieved through its balanced socio-economic environment reflected

through the character of the city of Colombo with quality and proximate services,
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connectivity to amenities through proper infrastructure and preserved natural
environment”. This definition was utilized in Section 4.2.3, Section 4.2.4. in
understanding the liveability attributes and liveability indicators that adhere to the

definition.

This definition is found more effective when applied for the case study. For instance,
when analysing the liveability characteristics of the Colombo, the expert views were
adhering to the definition. Especially, the balance of the socio- economic environment,
connectivity to amenities and location-based attributes were mentioned by Expert E

and constitute the definition of liveability.

5.3 The Attributes and Indicators that Constitute Liveability in the
Global Context and with Particular Reference to Colombo

To identify the liveability attributes and indicators with particular reference to the
context of Colombo, the expert interview findings and the document review was
synthesized in this study. The liveability indicators identified via expert interviews as
given in Section 4.2.5 have significant differences compared to the indicators
identified in Section 3.2.3. For the discussion purpose the list of liveability indicators
that was used for the development of questionnaire has been viewed based on the
sources it is retrieved from in Table 5.1.

Table 5.1: Triangulation of the Findings from Literature Review, Expert Interviews and Document
Review

market (Choice of housing)

Livability Liveability Liveability Indicator Retrieved Source
Characteristic Attribute
@ g g
2 |8 E=
£ |25 8¢
S5 |dE o0®
Proper planning | Mixuseof land | Percentage of mix land use out of the X
of land use and total land use
affordable Net density X
housing Use of Percentage of slum areas covered by X X
underutilized basic services
land Percentage of shanty dwellers resettle X
per year
Housing Average housing rent per month X
(affordability of housing)
Percentage of housing available in the X
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Livability
Characteristic

Liveability
Attribute

Liveability Indicator

Retrieved Source

Literature

interviews

Document
review

Public open
spaces

Per capita availability of public and
recreational places

Per capita availability of green spaces

Balanced socio-
economic
environment

Culture

Percentage of budgetary allocations for
culture/sport activities

XX X| Expert

Percentage of ecologically significant
areas restored per year

Percentage of historical buildings
restored and reused

Occupancy in Hotels

Restaurants per 5000 population

Governance

Percentage of tax collected out of billed

Percentage of public services available
online

Percentage of services integrated via
government authorities

Percentage of public using online
government services

Safety

Percentage of public spaces covered by
surveillance cameras

Percentage of violent crimes

Percentage of terrorist activities

Percentage of trivial crimes

X|X|X| X

Percentage of unauthorized drug related
crimes

Percentage of crimes recorded against
women and children per year

Number of recorded crimes per 10,000
population

Working
Environment

Unemployment Rate

Average percentage of paid leave

Percentage of professionals charged with
tax

Well-Being and
welfare

Life expectancy at birth

Risk to mental health

Concessionaries for low income families

Welfare for elderly people

XXX

Orphanages

Environment
and character of
the city

Air quality

Level of CO2 concentration

Level of SO2 concentration

Level of PM10 concentration

XX X| XX

Water quality

Quality of surface water bodies

XXX X[ X

Climate

Annual average rainfall

Annual average temperature

Quality of
architecture

Social acceptance in the residential area

Community
Cohesion

Social acceptance in the residential area

X[ XXX
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Livability
Characteristic

Liveability
Attribute

Liveability Indicator

Retrieved Source

interviews

Document
review

Prevalence of
noise pollution

Level of noise pollution

X| Literature

Quality and
availability of
services

Solid waste
management

Frequency of municipal solid waste
collection

Recreation

Number of sports and cultural events
hosted by government

X X| X| Expert

Waste water
management

Percentage of city area with adequate
public toilets

Percentage of treatment and reuse of
waste water

X

Percentage of coverage of storm water
drains

Water supply

Per capita supply of water

Household level coverage of water
supply connection

Percentage of non-revenue water

Healthcare

Average response time for emergencies

Number of in- patient beds per 5000
population

Awvailability of public hospitals per
residential area

Awvailability of private hospitals per
residential area

Percentage prevalence of water borne
diseases

Percentage prevalence of vector borne
diseases

Number of healthcare professionals per
5000 population

Power supply

Number of electricity interruptions per
year

Percentage of population with metered
connection

X X| X| X| X X

Education

Percentage of school-aged population
enrolled in schools

X

Student-teacher ratio

Percentage of school with access to ICT

Percentage of private education facilities

Percentage of student completing
secondary education

X[ X| X| X

Proximity to
local level
services

Service
availability

Percentage of services availability in
300m walking distance

Non-motorized
transport

Percentage of roads with dedicated
bicycle tracks
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Livability Liveability Liveability Indicator Retrieved Source

Characteristic Attribute

interviews
Document
review

> Literature

Percentage of non-motorized transport
modes

X X| Expert

Percentage of traffic intersections with
pedestrian crossings

Percentage of roads with pedestrian X
pavements

Connectivity to Mobility Percentage of city area coverage from
amenities and public transport

location-based Percentage of the public transport modes

attributes Number of multimodal transport hubs

X[IX[X| X

Distance to nearest airport

According to Table 5.1 the number of context specific liveability indicators are higher
than the liveability indicators identified via literature review. That might be a
prerequisite was present as to available in more than one source if it is to be included
for the list of liveability indicators selected via literature. The significant difference of
the indicators of the literature review and the case study indicators includes emphasis
on ground issues and bridging the gap to reach the level of global indexes as discussed
in Section 3.2.3 and Section 4.5.2

5.3.1 Emphasis on the grounded issues

The liveability indictors identified for the context of Colombo, have an emphasis on
the context specific issues. For instance, the percentage of slum areas covered by basic
services is identified as a liveability indicator in Colombo. The experts’ argument is
that a liveability index developed specifically for a context should contain the real

requirements of liveability of the inhabitants of that context.

In contrast, the liveability attributes and indicators that were commonly used in
constituting liveability in the global context were identified in Chapter 3. The Global
liveability indexes identified in Section 3.5 consist of liveability indicators shortlisted

and used over a period.

These liveability indicators do not represent the ground level issues related to safety
in public places, waste management issues, underutilized housing of slums and

shanties. The experts interviewed held that insensitivity towards these issues probed
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form poverty and social polarization could not improve the liveability of the society as

a whole.

Hence, this dissimilar distribution of the liveability indicators in the global context and
local context could be explained as a result of the definition of liveability and focus in
different contexts. The liveability index of Colombo acts a tool of developing the

liveability whereas majority of the liveability indexes are marketability tools.
5.3.2 Bridging the gap to reach the level of global indexes

In EIU liveability index Colombo, Sri Lanka has been ranked at 132 out of 140 cities
(EIU, 2018). The liveability indicators included in EIU liveability index are mostly
focused on commercial purposes, hence does not reflect the liveability adequately. For
instance, the liveability indicators on education are mostly on availability of private
education and quality of private education provisions. Yet, it does not reflect the
quality of public education provided in the government schools of Sri Lanka
(Mercer,2018). Moreover, liveability indicators related to services and transportation
are not assessed in depth but as aggregation of many indicators. Hence, it is difficult

to locate the areas that need development within such aggregated indicator.

The liveability indicators selected for the context of Colombo either addresses existing
issues in the context as explained in the Section 5.2.1. or bridges the gap to reach the
level of the global indexes. For instant, the liveability indicators such as “Percentage
of public spaces covered by surveillance cameras” specifically addresses the quality
of life requirements of the citizens of Colombo regarding the safety. This liveability
indicator has been available in global liveability indexes. The experts held that even
though these liveability indicators are not the short-term suspense of the inhabitants,
these smart cities related indicators would be soon become essentials. Therefore, the
indicators of potential importance are included.

Similarly, the liveability indicators such as “Percentage of non-motorized transport
modes”, “Percentage of non-motorized transport modes” and “Number of multimodal
transport hubs” have been included in the index with a futuristic view to upheld the
living condition of the inhabitants. Hence, the liveability indicators incorporated in the

liveability index are expected to bridge the gap of improving the liveability of
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Colombo, by precisely identifying what elements need specific attention to improve

liveability of Colombo.

5.4 Prioritization of Liveability Characteristics, Attributes and
Indicators

As a part of developing the liveability index the liveability characteristics, attributes
and the indicators were prioritized (Refer Section 4.5.2). The aim of prioritization of
the liveability indicator was to identify how, a set of random liveability indicators are
ranked by the public based on their priorities. As emphasised by the experts, a
community would have varied priorities and usually it is common to specified
geographical area. This finding similar to the finding of Shabanzadeh et al. (2019),

who highlighted that on quality of lives is varied in different communities.

In Section 4.5.2 the local weight obtained by balanced socio-economic environment is
0.3097 out of 1. From the 6 liveability characteristics considered 0.3097 is
considerably high. These findings of the study are consistent with those of Mulligun
and Carruthers (2011) who highlighted that the government approach to sustain the
quality of lives of the citizens, maintain the law and order of the city, and job

availability is considered as a priority by the inhabitants.

Under that safety has been given emphasis over other liveability attributes from the
city of Colombo Perspective. Interestingly, safety related indicators were available in
most of the global liveability index (EIU,2018; Mercer,2018). However, in other
liveability indexes such as Monocle it has not been identified as a priority to the
inhabitants of a city. Another, likely reason for safety to be ranked as an important
liveability indicator is, during the data collection stage a severe terrorist attack had
been executed in Colombo and the public was shocked because of that. Hence,
imprudently, the inhabitants have recognised safety as a significant attribute of

liveability.

Contrariety to expectation proper planning of land use and affordable housing has
obtained only 0.0664 for its performance score because many of the literature finds

land use planning and housing affordability is significant characteristic of liveability.
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The most possible explanation of this result is that the perspective on which the
liveability elements were prioritized in this study. In the AHP questionnaire the
respondents were advised to response in the perspective of the inhabitants of Colombo.
The inhabitants have less control over the land use planning of the city. In the study
by Stevenson et al., (2016), this phenomenon has been described as the inhabitants of
a particular geographical area is less concerned about the land plan until the socio-

economic condition of that area is acceptable in their individual perspective.

Moreover, other than being an interim stage of developing the liveability index, the
prioritization process has a contribution towards using these liveability elements as
development indicators. As explicated by expert C, the development authorities face
issues in prioritizing their projects in local authority levels and in national levels. When
the priorities of the citizens have been identified, the local authorities may consider

taking actions towards listing those as priorities.

Hence, the importance of prioritization of the liveability indicators could not be
undermined in developing a context specific liveability index. Firstly, it prioritizes the
requirements of the inhabitants of Colombo. It makes the liveability index more
defined and unique in representing the inhabitants of the city of Colombo. Secondly,
the prioritized list of liveability indicators could be utilized as a reference point in

executing development of the built environment.

5.5 Development of the Composite Liveability Index for the Context of
Colombo

This study provides significant findings regarding the assessment of liveability of the
city of Colombo. The liveability index is an integration of the importance level given
by inhabitants to each liveability indicator and average level of satisfaction of the
inhabitants regarding the indicator. This approach to development of liveability index
agrees with the studies done by Poumanyvong, Kaneko and Dhakal, (2012) who
emphasised that liveability is eventually decided by inhabitants of the cities. In
accordance with the present result, expert B emphasised the importance of examining
the empirical relationships of the liveability indicators using literature and combining

the items into an index.
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5.5.1 Examining the empirical relationships of variables and
combining of these items into an index
The establishment of empirical relationships were done through referring to liveability
indexes such as EIU liveability Index (EIU,2018) and Mercer Liveability Index
(Mercer,2018). Considering the subjective nature of the concept of liveability as
underlined by Shabnazade et al. (2019), the most appropriate establishment of

empirical relationship was the one used in EIU liveability index (EIU,2018).

However, one of the main limitations of these liveability indexes is that they consider
all the variables with same importance. Yet, in reality, inhabitants have a priority to
these indicators. As exemplified by experts for the countries where urban development
is still under progress, systematic approaches to ensure security, waste collection,
uninterrupted water supply, availability of schools and emergency mobile healthcare
facilities are prioritized over indicators such as recreational facilities and availability
of airports. Therefore, the AHP method was applied to prioritize the liveability

indicators.

Consequently, after establishing the empirical relationships, weighted average
calculated by using the normalized global weights of the liveability indicators as the
weighing factor was chosen as the most appropriate method to construct the liveability
index. Instead of the traditional expert validations the validation was conducted among
public. Suggestions to further improvements were given and the process of addressing

them after validation is provided in Table 5.2.

Table 5.2: Addressing the Comment on the Index on Validation

Comment Addressing the comment

Extensive lists Have the possibility to consider the lists in a simpler manner when the

characteristics or attributes are analysed

Integrate the | Only the 71 indicators were listed in the questionnaire Hence, the respondents
indicators were unaware of 25 liveability attributes and 6 liveability characteristic discussed

in the study. They have global weights which provides the same result. Hence,
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Comment Addressing the comment

for anyone who prefer a summarised version the result can be analysed based on
characteristics or attributes.

Understandability | This comment was on terms such as CO,, SO, and PM10 which are unreplaceable

of some indicators | technical terms. Other liveability indicators are provided in colloquial terms.

A guantitative | A reasonable comment to comprehending an indicator better. Yet, it is not
measurement  of | applicable because the index is not developed to obtain a precise value for each

the indicators indicator, but assess liveability based on general understanding

After addressing these comments, the presentation of the index was restructured as in
Figure 5.2

As illustrated in Figure 5.2 the liveability index was developed based on the
suggestions at the validation. The liveability characteristics, attributes and indicators
have not been given extensively. They are included in the data collection instrument
provided at annexure 04. A priority is given to illustrate the difference between the
contribution to the context of Colombo and the theory. The blue colour shapes denote
the theoretical flow of the study and the green colour shapes denote how to

contextualize the findings.

The findings of Chapter 03 considered as the basis for the theoretical generalization.
Literature demonstrated the possibility to use a liveability index as a tool in obtaining
a measure of liveability. The index is also developed by visiting back and forth in
literature findings and empirical data owing to the abductive research strategy
followed. Therefore, the liveability index as a tool, has been given under theoretical
generalization because it could be applied distinctly from the context of Colombo with

minimum changes.
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Liveability Index for the Context of Colombo, Sri Lanka
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/-[ Steps of implementing liveability index

income levels.

"

Step 01- Distribution of the data collection instrument among the respondents
*The respondent of the liveability index could be selected through cluster sampling of 9 local

area considered for the context
* Stratified sampling where the population is stratified into age groups, professions, gender or

*Minimum Sample size may vary depending on the cluster or stratified group population.
* Refer Annexure 04 for data collection instrument

Step 02- Calculation of the average satisfactory level of individual indicators

A 5 scale interval distribution where the respondents can mark their satisfactory level is

given.

The average of the satisfactory level was taken

Mid-point of
Class name Interval | the Interval (x) | Frequency (f) | fx
Desirable 81-100 90.5
Acceptable 61-80 70.5
Tolerable 41-60 50.5
Unacceptable 21-40 30.5
Undesirable 0-20 10
_ =1 fi Dim fixi
X — average satisfactory level
< = M fi- number of respondents (frequency of the distribution)
i=1fi
x; — midpoint of the interval

Step 03- Derive the weighted average of the liveability indicators

The weightage is the global weight calculated using AHP process. That value is considered as

context specific.

Index Value =Y =

(Z?zl)?l x W;)

i W)

X, — the average satisfactory level

W — Global weight of the liveability indicator

J

Figure 5.2: Liveability Index after Addressing Comments at Validation
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The case study done using the context of Colombo extensively provides the behavior
of the liveability index. The components which are context specific have been clearly
outlined in Figure 5.2. There are some components that are specific to the context of
Colombo which have not explicitly illustrated. The definition of liveability provided
at the end of Section 4.2.2. is centred around the context of Colombo. Hence, the
liveability characteristics, attributes and indicators also represent the context. The
global weight obtained through AHP process is also specific to the context of
Colombo. A respondent in a different context might prioritize the liveability elements
differently. Therefore, as a tool or methodology this liveability index is applicable to
similar contexts or even to different context with adjustments to the liveability

indicators considered.

For instant, the pilot test of the index disclosed the possibility to use this liveability
index to measure the perception of liveability in terms of income levels, age levels,
occupations or any other demographic category. Therefore, it justifies the creation of
a liveability index where the users have the ability to prioritize the indicators which is
a unique characteristic of this liveability index.

5.6 Overcoming the Limitations of Previous Liveability Indexes
A prominent reason of developing this liveability index is to overcome the limitations
of the existing liveability indexes. These limitations are extensively discussed in
Section 3.10.6. The validation of the applicability of liveability of the index allowed

observing how these limitations have been addressed in the new liveability index.

5.6.1 Methodological limitations

Existing liveability indexes have methodological limitations in terms of the sample
sizes, irrational determination of the variables and the subjective prepositions
presented in objective manner without explanations. Another main methodical
limitation is avoided by using AHP method to prioritize the liveability indicators. The
fact that individual gives priority for certain factors regarding livability had been
disregarded in many cases when the index makers attempt to be objective.
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5.6.2 Data integrity and compatibility

The data considered in the study are of different nature and often incompatible. Hence
most of the liveable indicators which are deriving liveability score strait from the
values of the indicators are comparing incompatible data. Since liveability is a
subjective concept it is not compulsory to solely depend on the indicator values. In this
study the values of the indicators were given only as a reference material when making
decisions. Hence, the end results are compatible. This liveability index may effectively

use factual data in decision making regarding a subjective matter.

5.6.3 Indicators

Selection of indicators is a challenging task and the unavailability of the primary level
liveability indicators in previous indexes was a reason to develop this index. This
research provided that defining of the context clearly and defining the concept of
liveability to the considered context is crucial to make the liveability indicators
relevant. Besides, the indicators cannot be set aside solely due to unavailability of data
or incompatibility because those indicators may become relevant to the context in the
future with the development of the city and the quality of lives of the inhabitants. In
this index these provisional indicators have also been included. Yet they rank the loves

in priority ranking, hence less contributory to the final liveability score.

5.6.4 Ranking

The importance of being context specific is evident when ranking because some cities
have improved over the time even though it has fallen in the ranking table. This
liveability index is not only designed to compete in a group but to benchmark the city
on its status quo until reaching the desired level of improvement. Hence this liveability
index is preferably used in longitudinal studies because the liveability index value is

not relative.

5.6.5 Subjectivity

In Section 3.6 subjectivity of the liveability indexes were viewed as a limitation.
However, when validating the study, the opportunities from the subjectivity of the

index was identified. The ability to personalize the index and to customize it to

132



different purpose is achievable only because of the subjectivity. Hence, the subjectivity
of the liveability index is declared as a positive trait of the index. All in all, the
composite liveability index that was developed, has been able to overcome the
limitations of liveability indexes in the global context and has achieved a uniqueness

which represent the context of Colombo.

5.7 Chapter Summary

The fifth chapter provides a discussion of the findings present in Chapter 04 by
revisiting the literature findings in Chapter 02. The requirement and the effectiveness
of redefining the concept of liveability to the context of Colombo have been discussed.
Moreover, the liveability characteristics, attributes and the indicators have been
scrutinized by comparing and contrasting with the liveability elements of the global
context. Prioritization of the liveability indicators was an interim finding of the study
which has been discussed separately in Section 5.3 regarding its contribution to the
Context. The development of the index and the validation process has been discussed
in detail. As a final note, the method of overcoming the context specific limitations of
other liveability indexes has been expounded by reflecting the limitations identified in

the literature review.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 Introduction to the Chapter
The sixth chapter is established on the entire research constructing the aim
achievement through the literature review following in depth analysis and the
discussion in the forgoing chapters. Consequently, the contribution of the research to
the theories and practices have been highlighted. Recommendations to enhance the
liveability of Colombo through the liveability index, enrich the urban development
practises and application of the liveability index have been proposed based on the final
discussion of the research. The researcher has acknowledged certain limitations to the
study and proposed further research areas to expand the study in other related

directions.

6.2 Accomplishment of Objectives
The research aim of enhancing the quality of lives of the inhabitants in Sri Lanka by
making cities more liveable was achieved through the systematic accomplishment of

the objectives as follows.
6.2.1 Accomplishment of first objective

To investigate the concepts and definitions related to ‘Liveability’ and ‘Liveable
Cities’

The concepts related to liveability is discussed in Section 3.1. The definitions related
to liveability and liveable cities are synthesised via an extensive literature review with

filtered literature sources using PRISMA method in Section 3.2.

Consequently, it is identified that the concepts of sustainability, urbanisation and
resilience have close notions related to liveability. The principles of sustainability on
economy, society and environment are reflected in the concept of liveability as well

with a focus on short term.

Considering the concepts and definitions, liveability is defined as, the consistency of
the desired and actual place-based attribute which reflects the quality of life in terms
of the infrastructure, social, economic and environmental characteristics. Moreover,
the investigation provided that defining liveability is more effective when it is defined

for a particular context.
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Hence, liveability is defined for the context of Colombo as, “the satisfactory quality
of lives of inhabitants achieved through its balanced socio-economic environment
reflected through the character of the city of Colombo with quality and proximate
services, connectivity to aminities through proper infrastructure and preserved

natural environment .
6.2.2 Accomplishment of second objective

To identify the attributes and indicators that constitute for liveability in the global

context and with particular reference to Sri Lanka

The literature synthesis features the indicators that constitute the liveability in the
global context. These liveability indicators are in existing liveability indexes and other
liveability. In Section 3.2.3., 29 liveability indicators are identified such as occurrence
of trivial crimes, standard of health facilities, availability of consumer goods and
services and public education indicators and standard of road network.

Subsequently, adhering to the context specific definition liveability characteristics are
identified by analysing the expert opinions. The liveability characteristics explained
in Section 4.2.3 include planning of land use and affordable housing, balanced socio-
economic environment, environment and character of the city, quality and availability
of services, proximity to local level services and the connectivity to amenities and

location-based attributes.

Consequently, liveability attributes which form the liveability characteristics have
been listed down by expanding the thematic analysis. The elusive list of attributes
given in Section 4.2.4, includes but not limits to mix use of land, housing, public open
spaces, governance and safety. As a measurement of the liveability attributes, 72

liveability indicators have been identified at Section 4.3.

Since these liveability characteristics, attributes and indicators have been identified
following a synthesis of literature, expert interviews and document review, a fair

representation of the context of Colombo in terms of its liveability is provided.

Hence, the achievement of the second objective accommodate the development of
liveability index which is specifically addressing liveability issues in the context of

Colombo.
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6.2.3 Accomplishment of third objective

To develop a Liveability Index to enhance the quality of lives of the inhabitants

in Sri Lanka

The city of Colombo was considered as the case study. The liveability elements
identified are developed as a liveability index. As the first step the liveability elements
are prioritized. The prioritization reflects the importance of a context specific
liveability index. For instance, the safety of the city is prioritized as the most prominent
attribute of the liveability in the city of Colombo. Recent Easter bomb attack by
religious extremist and the experience of a civil war of 30 years have resulted in

considering safety as a main indicator of liveability.

Likewise, the list of liveability indicators is rearranged to reflect the Colombo context.
The empirical relationships are established by synthesising the methodologies of
liveability indexes provided in Section 3.5. Then, the constructed liveability index is

validated as in Section 4.5.3.
6.2.4 Conclusions

The city of Colombo is developing at a pace resulting a rapid urbanization. The
development itself brings issues that impacts the daily operations of the city of
Colombo. Traffic congestion, affordable housing deficiency, waste management
issues, issues related capacity of water supply are among the most common issues
within Colombo. These issues have reduced the liveability of the city of Colombo in a
significant way. Urban planners are focusing on minimizing these issues using a
sustainable approach. Yet, the short-term suspense of the inhabitants is the liveability
of the city of Colombo. Hence, a measurement of benchmarking the liveability of

Colombo is an urgent requirement.

Identifying the definition of liveability of Colombo, prioritizing the factual importance
of the each liveability indicators for the inhabitants was achieved through this research.
Research findings provided that the inhabitants give a priority to balanced socio-
economic conditions of the city as a main measure of liveability in the context of
Colombo. The safety of the city, proper governance, working environment and the
culture of the city is considered important. Following that, the availability of quality
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services has also been prioritized over characteristics such as land use, environment
and character of the city. The issues arising along with the urbanization which makes
the city of Colombo uninhabitable to its citizens could be effectively addressed with a
specific focus on the requirements and priorities of the inhabitants through the

developed liveability index.

6.3 Implications to the Theories
The theoretical stance of the concept of liveability is not fully formed via defined
methodological researches in built environment. Hence, this study establishes a proper
definition for the concept of liveability synthesising the empirical studies that have
been conducted so far. That definition of liveability is the consistency of the desired
and actual place-based attribute which reflects the quality of life in terms of the

infrastructure, social, economic and environmental characteristics.

Furthermore, the study outlines the definition of liveability for the context of Colombo,
which includes the context characteristics of liveability. This definition could be
applied as a unified perception of liveability, in the instances where urban planning of
city of Colombo is focused on making the city more liveable to the inhabitants of

Colombo.

6.4 Implications to the Practices
The findings of the study could be effectively utilized by the practitioners in urban
planning and development, sociologist, investors and inhabitants of Colombo. Since
the study provides a prioritized list of liveability indicators, the stakeholders of the city
of Colombo could distinguish the actual requirements of liveability in the city. For
instance, planning authorities could prioritize improving the socio-economic
conditions of Colombo when there are budgetary limitations to select urban

development projects.

Moreover, the liveability index could be applicable as a tool of identifying the
liveability of Colombo for a certain group of individuals. The liveability index is not
only limited to prioritizing the liveability indicators of Colombo but emphasis on
measuring each liveability indictors as well. The practical use of this tool includes

measuring the liveability for people representing different ethnicities, age groups,
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genders and income levels. Furthermore, the liveability index is applicable as a tool to

benchmark the improvement in the liveability of the city of Colombo over the time.
Recommendations

e Consideration of concept of liveability in planning urban built environment,

public infrastructure and other public services

The findings of this study provide ample information regarding the applicability of
liveability concept to reveal the real-life requirements of the citizens of a city. Hence,
the liveability characteristics, attributes prioritized in this study could be recommended

to be improved when developing the built environment.

e Increase investments on the prioritized liveability indicators to improve the

quality of lives of the inhabitants of Colombo

Investing more on the areas that are perceived by the public as contributory to
liveability of Colombo such as prevalence of crimes, surveillance of public places and

quality of public services.

e Benchmark the urban development in terms of liveability using liveability

index as a tool

The liveability index constructed in this study is recommended to be used as a
benchmarking tool of the development of the city of Colombo. This index will
particularly check whether the development of the built environment is facilitating an

improved quality of lives.

6.5 Limitations of the Research
The study has been limited to the context of Colombo. The unavailability of cities
which have similar population, service distribution and rate of development delimited
the study to a single case study. Moreover, due to the limited time and resources a
comparison or contrasting of the results with a different context was difficult. Due to

the same reason the sample sizes selected for the study have been limited.

138



6.6  Further Research Directions
The following further research directions were proposed to overcome aforementioned

limitations and to extend the research further.

e Extend the research to study the behaviour of the prioritization of liveability
indicators in groups of different ethnicities, age groups, income levels,
professions and genders.

e Develop a mechanism to objectively measure the liveability indicators after the
prioritization process

e Conduct a deductive study to assess the applicability of the liveability index
using data from a larger sample size.

e Enhance the research by theoretical replication where other set of cases are
selected with different contextual factors to establish the contextual suitability
of the liveability index.

e The suitability of this liveability index to other cities could be assessed by

conducting literal replication using cities with a near similar development rate.

139



REFERENCE

AARP. (2018). Aging in place: A state survey of livability policies and practices,
National Conference of State Legislatures, AARP Public Policy Institute,
Washington, DC, p. 1-2

Abdelbaset Sobhey A, Mahmoud M. (2015), Livability of Highrise Districts, Case
Study of West Bay in Doha,Department of Architecture and Urban Planning- AUP.
p.1-267.

Aksoy, E., & Korkmaz-Yaylagul, N. (2019). Assessing liveable cities for older people
in an urban district in turkey using the analytical hierarchy process. Urban
Planning, 4(2TheCityAg), 83-95. https://doi.org/10.17645/up.v4i2.1943

Alderton, A., Davern, M., Nitvimol, K., Butterworth, 1., Higgs, C., Ryan, E., &
Badland, H. (2019). What is the meaning of urban liveability for a city in a low-
to-middle-income country? Contextualising liveability for Bangkok, Thailand.
Globalization and Health, 15(1). https://doi.org/10.1186/s12992-019-0484-8

Allen, N., Haarhoff, E., & Beattie, L. (2018). Enhancing liveability through urban
intensification: The idea and role of neighbourhood. Cogent Social Sciences, 4(1).
https://doi.org/10.1080/23311886.2018.1442117

Angel, S., Parent, J., Civco, D. L, Blei, A., & Potere, D. (2011). The dimensions of
global urban expansion: Estimates and projections for all countries, 200G-2050.
Progress in Planning, 75(2), pp. 53-107.

Ariyawansa, R. (2010). Issues in urban land and property markets in developing and
transitional countries - Some experiences in Sri Lanka. Built-Environment Sri
Lanka, 7(1), 1. doi: 10.4038/besl.v7i1.1945

Attia, M., & Edge, J. (2017). Be(com)ing a reflexive researcher: a developmental
approach to research methodology. Open Review of Educational Research, 4(1),
33-45. https://doi.org/10.1080/23265507.2017.1300068

Badland, H., Whitzman, C., Lowe, M., Davern, M., Aye, L., Butterworth, I., Hes, D.,
& Giles-Corti, B. (2014). Urban liveability: Emerging lessons from Australia for
exploring the potential for indicators to measure the social determinants of health.
Social Science & Medicine, 111, 64-73.

Balsas, C. (2004). Measuring the livability of an urban centre: an exploratory study of
key performance indicators. Planning Practice And Research, 19(1), 101-110. doi:
10.1080/0269745042000246603

140


https://doi.org/10.17645/up.v4i2.1943
https://doi.org/10.1080/23265507.2017.1300068

Bandara, N. J. G. J., & Hettiarachchi, J. P. A. (201 0). Environmental Impacts of Waste
Disposal Practices in a Suburban Municipality in Sri Lanka. Int. J. Environment
and Waste Management, 6(1), pp. 107-116.

Basri, A., & Bostanooei, A. M. (2015). Literature Review of Livable City Within the
Framework of Maqasid Alshari’ah: A Preliminary Study. Journal of Education and
Social Sciences, 2(10), pp. 93-97.

Bijl, R. (2011) Never waste a good crisis: towards social sustainable development,
Social Indicators Research, 102(1), pp. 157-168. d0i:10.1007/s11205-010-9736-y.

Bojkovi¢, N., Petrovi¢, M., & Parezanovi¢, T. (2018). Towards indicators outlining
prospects to reduce car use with an application to European cities. Ecological
Indicators, 84, 172-182.
https://doi.org/https://doi.org/10.1016/j.ecolind.2017.08.061

Botzen, W. J. W., Deschenes, O., & Sanders, M. (2019). The economic impacts of
natural disasters: A review of models and empirical studies. Review of Environmental
Economics and Policy, 13(2), 167-188. https://doi.org/10.1093/reep/rez004

Brilhante, O., & Klaas, J. (2018). Green city concept and a method to measure green
city performance over time applied to fifty cities globally: Influence of GDP,
population size and energy efficiency. Sustainability (Switzerland), 10(6).
https://doi.org/10.3390/su10062031

Bulkeley, H., & Castan Broto, V. (2012). Government by experiment? Global cities
and the governing of climate change. Transactions of the Institute of British
Geographers, 38(3), 361-375.

Burrell, G., & Morgan, G. (2019). Sociological paradigms and organisational analysis.

Bush, J., & Doyon, A. (2019). Building urban resilience with nature-based solutions:
How can urban planning contribute? Cities, 95.
https://doi.org/10.1016/j.cities.2019.102483

Capitanio, M. (2017). The Relativity of Liveability Rankings Examining the Japanese
Case against the Global Discourse. World Journal of Social Science, 1(5), 12-18.
Retrieved from https://doi.org/10.5430/wjss.v5n1p12

Capon, A. (2007) The way we live in our cities, Medical Journal of Australia,
187(11/12), pp. 658-661

141


https://doi.org/https:/doi.org/10.1016/j.ecolind.2017.08.061
https://doi.org/10.1093/reep/rez004
https://doi.org/10.1016/j.cities.2019.102483
https://doi.org/10.5430/wjss.v5n1p12

Castanho, R. A. (2019). Identifying processes of smart planning, governance and
management in European border cities. Learning from City-to-City cooperation
(C2C). Sustainability (Switzerland), 11(19). https://doi.org/10.3390/su11195476

Centers for Disease Control and Prevntion (2011). Physical activity. Healthy Places.
[accessed 2011 Mar 23]. http://www.cdc. gov/ healthy places/health
topics/physactivity.htm

Central Bank of Sri Lanka [CBSL]. (2018). Annual Report (69). Retrieved from
https://www.cbsl.gov.lk/en/publications/economic-and-financial-reports/annual-
reports/annual-report-2018

Chazal, J. d. (2010) A systems approach to livability and sustainability: defining terms
and mapping relationships to link desires with ecological opportunities and
constraints, Systems Research and Behavioral Science, 27(5), pp. 585-597.
doi:10.1002/sres.1058.

Chi Jackie, K. Y. (2013). Projecting Sustainable Living Environment for an Ageing
Society: The Case of Hong Kong. Procedia Environmental Sciences, 17, 675-684.
https://doi.org/10.1016/j.proenv.2013.02.084

Clements-Croome, D., Marson, M., Yang, T., & Airaksinen, M. (2017). Planning and
Design Scenarios for Liveable Cities. Encyclopedia of Sustainable Technologies
(Vol. 2). Elsevier. https://doi.org/10.1016/B978-0-12-409548-9.10179-4

Connecticut’s Legislative Commission on Aging. 2014. CONNECTICUT FOR
LIVABLE COMMUNITIES, State Capitol, 210 Capitol Avenue, Room 509.

De Silva, W. I. (2009). Dilemma in measuring urbanization in Sri Lanka - ICPD and
the Millennium Development Goals, In ICPD - 15 years on in Sri Lanka - A review
of progress, pp. 45-50. Colombo: Family Planning Association of Sri Lanka.

Dempsey N, Brown C, Bramley G. (2012). The key to sustainable urban development
in UK cities? The influence of density on social sustainability. Prog Plann. 77:89—
141.

Department of Census and Statistics (2012). Census of Population and Housing 2012,
Retrieved from
http://www.statistics.gov.lk/PopHouSat/CPH2011/Pages/Activities/Reports/CPH
2012 5Per Rpt.pdf

142


https://doi.org/10.3390/su11195476
https://www.cbsl.gov.lk/en/publications/economic-and-financial-reports/annual-reports/annual-report-2018
https://www.cbsl.gov.lk/en/publications/economic-and-financial-reports/annual-reports/annual-report-2018
https://doi.org/10.1016/j.proenv.2013.02.084
https://doi.org/10.1016/B978-0-12-409548-9.10179-4
http://www.statistics.gov.lk/PopHouSat/CPH2011/Pages/Activities/Reports/CPH_2012_5Per_Rpt.pdf
http://www.statistics.gov.lk/PopHouSat/CPH2011/Pages/Activities/Reports/CPH_2012_5Per_Rpt.pdf

Department of Infrastructure and Transport Major Cities Unit (2013). State of
Australian Cities 2013, Retrieved from
https://www.infrastructure.gov.au/infrastructure/pab/soac/files/2013 00 INFRA1
782 MCU SOAC FULL WEB FA.pdf

Department of National Planning (2017). Public Investment Programme 2017-2020,
Retrieved from http://www.npd.gov.lk/index.php/en/2017-03-02-07-02-
41/publications/38-public-invesment-programme.html

Easterby-Smith, M., Thorpe, R., Jackson, P., & Lowe, A. (2008). Management
research. SAGE, London.

Economist Intelligence Unit [EIU]. (2018). The Global Liveability Index 2018 - A free
overview, A report by the Economist Intelligence Unit. Retriew from
https://pages.eiu.com/rs/753-RIQ-
438/images/The_Global_Liveability Index 2018.pdf

Ellis, P., & Roberts, M. (2015). Leveraging urbanization in South Asia: Managing
spatial transformation for prosperity and liveability. World Bank Publications.

Elshater, A., Abusaada, H., & Afifi, S. (2019). What makes livable cities of today
alike? Revisiting the criterion of singularity through two case studies. Cities,
92(October 2018), 273-291. https://doi.org/10.1016/j.cities.2019.04.008

Elysia L. (2008). Downtown living: for families? : the VVancouver, BC urban livability
experience and lessons for other cities, Massachusetts Institute of Technology
Emily T. 1998. Visualizing fairness. APA J. 33.

Evans P. (2002). Livable cities? Urban Struggles for livelihood and sustainability.
University of California Press Berkeley and Los Angeles, California.1-292.

Ewing, R., Schieber R. A., & Zegeer C. V (2003). Urban sprawl as a risk factor in
motor vehicle occupant and pedestrian fatalities. American journal of public health,
93(9), pp. 1541-1545.

Fleischmann, K. (2018). Design evolution and innovation for tropical liveable cities:
Towards a circular economy. ETropic, 17(1), 60-73.
https://doi.org/10.25120/etropic.17.1.2018.3642

Forum for the Future (2010). https://www.forumforthefuture.org

143


https://www.infrastructure.gov.au/infrastructure/pab/soac/files/2013_00_INFRA1782_MCU_SOAC_FULL_WEB_FA.pdf
https://www.infrastructure.gov.au/infrastructure/pab/soac/files/2013_00_INFRA1782_MCU_SOAC_FULL_WEB_FA.pdf
http://www.npd.gov.lk/index.php/en/2017-03-02-07-02-41/publications/38-public-invesment-programme.html
http://www.npd.gov.lk/index.php/en/2017-03-02-07-02-41/publications/38-public-invesment-programme.html
https://pages.eiu.com/rs/753-RIQ-438/images/The_Global_Liveability_Index_2018.pdf
https://pages.eiu.com/rs/753-RIQ-438/images/The_Global_Liveability_Index_2018.pdf
https://doi.org/10.1016/j.cities.2019.04.008
https://doi.org/10.25120/etropic.17.1.2018.3642
https://www.forumforthefuture.org/

Giap, T. K., Thye, W. W., & Aw, G. (2014). A new approach to measuring the
liveability of cities: The Global Liveable Cities Index. World Review of Science,
Technology and Sustainable Development, 11(2), 176-196.
https://doi.org/10.1504/WRSTSD.2014.065677

Giap, T., Thye, W., & Aw, G. (2014). A new approach to measuring the liveability of
cities: The Global Liveable Cities Index. World Review of Science, Technology
and Sustainable Development, 11(2), 176. doi: 10.1504/wrstsd.2014.065677

Giffinger R., Fertner C. , Kramar H., Kalasek R., Pichler-Milanovic N.& Meijers
E. (2010),Ranking of European medium-sized cities,Vienna Retrieved
from http://www.smart-cities.eu/download/smart_cities_final_report.pdf

Giles-Corti, B., Badland, H., Mavoa, S., Turrell, G., Bull, F., Boruff, B., ... Thackway,
S. (2014). Reconnecting urban planning with health: A protocol for the
development and validation of national liveability indicators associated with
noncommunicable disease risk behaviours and health outcomes. Public Health
Research and Practice, 25(1), 1-5. https://doi.org/10.17061/phrp2511405

Gleeson, B., Dodson, J. & Spiller, M. (2010) Metropolitan Economist Intelligence
Unit (2012) A Summary of the Liveability Ranking and Overview (London:
Economist Intelligence Unit).

Goepel, K. (2015). Implementing the Analytic Hierarchy Multi-Criteria Decision
Standard Method for Multi-Criteria Decision Making in Corporate Enterprises —
A New AHP Excel Template with Multiple Inputs.

Goodman, R. (2018). Melbourne—Growth Challenges for a Liveable City. Disp, 54(1),
6-17. https://doi.org/10.1080/02513625.2018.1454661

Greener, S. (2018). Methodological choices for research into interactive learning.
Interactive Learning Environments, 26(2), 149-150.
https://doi.org/10.1080/10494820.2018.1436431

Guetibi, S., EI Hammoumi, M., & Brito, A. C. (2018). Process Approach for
Information Systems in Health Care, 108-112.
https://doi.org/10.1145/3178461.3178477

144


https://doi.org/10.1504/WRSTSD.2014.065677
http://www.smart-cities.eu/download/smart_cities_final_report.pdf
https://doi.org/10.17061/phrp2511405
https://doi.org/10.1080/02513625.2018.1454661
https://doi.org/10.1080/10494820.2018.1436431
https://doi.org/10.1145/3178461.3178477

Hadi, A. S., Idrus, S., Mohamed, A. F., Taha, M. R., Othman, M. R., Ismail, S. M. F.
S., & Ismail, S. M. (2018). Managing the Growing Kuala Lumpur Mega Urban
Region for Livable City: The Sustainable Development Goals as Guiding Frame.
World Sustainability Series, 357-368. https://doi.org/10.1007/978-3-319-63007-
6 21

Hall, P. (2008). The Cities of Tomorrow. Publishing: Blackwell. ISBN 978-0-631-
23252-0.

Hankins, K. B., & Powers, E. M. (2009). The disappearance of the state from “livable”
urban spaces. Antipode, 41(5), 845-866. https://doi.org/10.1111/j.1467-
8330.2009.00699.x

Hettiarachchi, M., Morrison, | H., Wickramsinghe, D., Mapa, R., De Alwis, A., &
Mcalpine, C. A. (2014). The eco-social transformation of urban wetlands: A case
study of Colombo, Sri Lanka. Landscape and Urban Planning, 1 32, pp. 55-68.

Holden, M. (2012) Is integrated planning any more than the sum of its parts?:
considerations for planning sustainable cities, Journal of Planning Education and
Research, 32(3), pp. 305-318. doi:10.1177/ 0739456X12449483.

Ichikawa, H., Yamato, N., & Dustan, P. (2017). Competitiveness of Global Cities from
the Perspective of the Global Power City Index. Procedia Engineering, 198, 736—
742. https://doi.org/https://doi.org/10.1016/j.proeng.2017.07.125

International Institute for Environment and Development [IIED], United Nations
Population Fund [UNFPA]. (2012). Urbanization, gender and urban poverty: Paid
work and unpaid Carework in the city. Retriew  from
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.364.7975&rep=repl &t

ype=pdf

Jalaladdini S,Oktay D. (2012). Urban Public Spaces and Vitality: A Socio-Spatial
Analysis in the Streets of Cypriot Towns. Social and Behavioral Sciences. 35:664—
674. doi:10.1016/j. sbspro.2012.02.135.

Kaal, H. (2011). A conceptual history of livability. City, 15(5), 532-547.

Kashef, M. (2016). Urban livability across disciplinary and professional boundaries.
Frontiers of Architectural Research, 5(2), 239-253.
https://doi.org/10.1016/j.foar.2016.03.003

Kumar, R. (2011), Research Methodology — A Step-by-Step Guide for Beginners, 3rd
ed., Sage Publications Ltd, London.

145


https://doi.org/10.1007/978-3-319-63007-6_21
https://doi.org/10.1007/978-3-319-63007-6_21
https://doi.org/10.1111/j.1467-8330.2009.00699.x
https://doi.org/10.1111/j.1467-8330.2009.00699.x
https://doi.org/https:/doi.org/10.1016/j.proeng.2017.07.125
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.364.7975&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.364.7975&rep=rep1&type=pdf
https://doi.org/10.1016/j.sbspro.2012.02.135
https://doi.org/10.1016/j.sbspro.2012.02.135

Lewthwaite, S., & Nind, M. (2016). Teaching Research Methods in the Social
Sciences: Expert Perspectives on Pedagogy and Practice. British Journal of
Educational Studies, 64(4), 413-430.
https://doi.org/10.1080/00071005.2016.1197882

Li F, Liu X, Hua D, Wanga R, Yanga W, Li D, Zhao D. 2009. Measurement indicators
and an evaluation approach for assessing urban sustainable development: A case
study for China’s Jining City. Landsc Urban Plan. 90:134. Madrid Perogordo
(2007). The Silesia Megapolis, European Spatial Planning, 17(1),23-33.

Lim, L., Yuen, B., & Low, C. (1999). Urban quality of life. [Singapore]: School of
Building and Real Estate, National University of Singapore.

Lowe, M., Whitzman, C., Badland, H., Davern, M., Aye, L., Hes, D., ... Giles-
Corti, B. (2015). Planning Healthy, Liveable and Sustainable Cities: How Can
Indicators Inform Policy? Urban Policy and Research, 33(2), 131-144.
d0i:10.1080/08111146.2014.1002606

Lowe, M., Whitzman, C., Badland, H., Davern, M., Hes, D., Aye, L., Butterworth, I.
& Giles-Corti, B. (2013) Liveable, healthy, sustainable: what are the key indicators
for Melbourne neighbourhoods? Research Paper (Melbourne: Place, Health and
Liveability Research Program, University of Melbourne).

Luque-Marinez, T., & Mufioz-Leiva, F. (2005). City benchmarking: A methodological
proposal referring specifically to Granada. Cities, 22(6), 411-423.
https://doi.org/10.1016/j.cities.2005.07.008

Madlener, R., & Sunak, Y. (2011). Impacts of urbanization on urban structures and
energy demand: What can we learn for urban energy planning and urbanization
management? Sustainable Cities and Society, 1(1), 45-53.

Major Cities Unit (2011) State of Australian Cities 2011 (Canberra: Department of
Infrastructure and Transport, Australian Government).

Manolakis, S. & Kennedy, R. J. (2012). Liveable city project: Desktop review of
liveability indices, Centre for Subtropical Design QUT, Brisbane QLD Australia.

Mathers, N., Fox, N., & Hunn, A. (2007). Surveys and questionnaires. Sheffield: Trent
RDSU.

McArthur, J., & Robin, E. (2019). Victims of their own (definition of) success: Urban
discourse and expert knowledge production in the Liveable City. Urban Studies,
56(9), 1711-1728. https://doi.org/10.1177/0042098018804759

146


https://doi.org/10.1080/00071005.2016.1197882
https://doi.org/10.1016/j.cities.2005.07.008
https://doi.org/10.1177/0042098018804759

McCann, E. J. (2004). ‘Best Places’: Interurban Competition, Quality of Life and
Popular Media Discourse. Urban Studies, 41(10), 1909-1929.
doi:10.1097/00042871-200409000-00018

Mercer. (2018) Vienna tops mercer’ s 20" quality of living ranking. Retrieved from
https://www.mercer.com/newsroom/2018-quality-of-living-survey.html

Meza, C.J. G., & Garza, M. A. L. (2012). The MAKCi index: Using logistic regression
modelling for predicting most admired knowledge cities. International Journal of
Knowledge-Based Development, 3(1), 83-99.
https://doi.org/10.1504/1JKBD.2012.045571

Milica, M. (2018). Liveability and public space in Canberra’s suburban developments.
WIT Transactions on Ecology and the Environment, 217, 235-245.
https://doi.org/10.2495/SDP180221

Miller David L, Louise Burt, M., Rexstad Eric AThomas Len. (2013). Spatial models
for distance sampling data: recent developments and future directions. Methods in
Ecology and Evolution. 2013(4):1001-1010.

Ministry of Finance Sri Lanka [MOF]. (2017). Vision 2025: A Country Enriched.
Colombo, Retrieved from http://www.treasury.gov.lk/vision-for-the-future-2005-
2014

Ministry of Megapolis and Western Development Sri Lanka [MMWDSL]. (2016).
Western Region Megapolis Master Plan 2030 — Colombo, Sri Lanka. Colombo,
Government of Sri Lanka.

Mitchell D. 2005. The S.U.V. model of citizenship: floating bubbles, buffer zones, and
the rise of the “purely atomic” individual. Political Geogr 24(1):77-100

Mittal, S., & Sethi, M. (2018). Smart and Livable Cities: Opportunities to Enhance
Quality of Life and Realize Multiple Co-benefits, 245-263.
https://doi.org/10.1007/978-981-10-5816-5_10

Mori Memorial Foundation (2016). Global Power City Index 2016, Institute for Urban
Strategies, 74 (4), A28-A29

Mori, K., & Christodoulou, A. (2012). Review of sustainability indexes and indicators:

Towards a new City Sustainability Index (CSI). Environmental Impact Assessment
Review, 32(1), 94-106.

147


https://www.mercer.com/newsroom/2018-quality-of-living-survey.html
https://doi.org/10.1504/IJKBD.2012.045571
https://doi.org/10.2495/SDP180221
http://www.treasury.gov.lk/vision-for-the-future-2005-2014
http://www.treasury.gov.lk/vision-for-the-future-2005-2014

Mulligan, G. F., & Carruthers, J. I. (2011). Amenities, quality of life, and regional
development. Investigating Quality of Urban Life, 107-133.

Nastar, M., Isoke, J., Kulabako, R., & Silvestri, G. (2019). A case for urban liveability
from below: exploring the politics of water and land access for greater liveability
in Kampala, Uganda. Local Environment, 24(4), 358-373.
https://doi.org/10.1080/13549839.2019.1572728

Nind, M., Holmes, M., Insenga, M., Lewthwaite, S., & Sutton, C. (2019). Student
perspectives on learning research methods in the social sciences. Teaching in
Higher Education, 0(0), 1-15. https://doi.org/10.1080/13562517.2019.1592150

Onnom, W., Tripathi, N., Nitivattananon, V., & Ninsawat, S. (2018). Development of
a Liveable City Index (Lci) Using Multi Criteria Geospatial Modelling for Medium
Class Cities in Developing Countries. Sustainability (Switzerland), 10(2).
https://doi.org/10.3390/su10020520

Organisation for Economic Co-operation and Development [OECD]. (2014). How's
Life in Your Region?: Measuring Regional and Local Well-being for Policy
Making, OECD Publishing, Paris, Retriew from https://read.oecd-
ilibrary.org/urban-rural-and-regional-development/how-s-life-in-your-
region_9789264217416-en

Ortiz-Martinez, V. M., Andreo-Martinez, P., Garcia-Martinez, N., Pérez de los Rios,
A., Hernandez-Fernandez, F. J., & Quesada-Medina, J. (2019). Approach to
biodiesel production from microalgae under supercritical conditions by the
PRISMA method. Fuel Processing Technology, 191(March), 211-222.
https://doi.org/10.1016/j.fuproc.2019.03.031

Parker, J., & Simpson, G. D. (2018). Public green infrastructure contributes to city
livability: A systematic quantitative review. Land, 7(4).
https://doi.org/10.3390/land7040161

Paul, K. B. (2017). Introducing Interpretive Approach of Phenomenological Research
Methodology in Environmental Philosophy: A Mode of Engaged Philosophy in the
Anthropocene. International Journal of Qualitative Methods, 16(1), 1-10.
https://doi.org/10.1177/1609406917724916

Peiser C R. B. (1989). Density and urban sprawl. Land economics, 65(3), pp. 193-204

Peris-Ortiz, M., Bennett, D., & Yabar, D. (2018). Sustainable Smart Cities : Creating
Spaces for Technological, Social and Business Development (1st ed.). Springer.
ISBN 978-3-319-40895-8

148


https://doi.org/10.1080/13549839.2019.1572728
https://doi.org/10.1080/13562517.2019.1592150
https://doi.org/10.3390/su10020520
https://read.oecd-ilibrary.org/urban-rural-and-regional-development/how-s-life-in-your-region_9789264217416-en
https://read.oecd-ilibrary.org/urban-rural-and-regional-development/how-s-life-in-your-region_9789264217416-en
https://read.oecd-ilibrary.org/urban-rural-and-regional-development/how-s-life-in-your-region_9789264217416-en
https://doi.org/10.1016/j.fuproc.2019.03.031
https://doi.org/10.3390/land7040161
https://doi.org/10.1177/1609406917724916

Phillis, Y. A., Kouikoglou, V. S., & Verdugo, C. (2017). Urban sustainability
assessment and ranking of cities. Computers, Environment and Urban Systems,
64, 254-265.
https://doi.org/https://doi.org/10.1016/j.compenvurbsys.2017.03.002

Pierson, Bernard J, Eberli Gregor P, Mehsin Al, Khalil, AIMenhali, S, 2010, Seismic
stratigraphy and depositional history of the Upper Shu’aiba (Late Aptian) in the
UAE and Oman, Stratigraphy of Upper Shu’aiba, UAE and Oman, GeoArabia
Special Publication 4(2):411-444

Pietrzak, R. H., & Southwick, S. M. (2011). Psychological resilience in OEF-OIF
Veterans: Application of a novel classification approach and examination of
demographic and psychosocial correlates. Journal of Affective Disorders, 133(3),
560-568. https://doi.org/10.1016/j.jad.2011.04.028

Podsakoff, P.M., MacKenzie, S.B. & Podsakoff, N.P. (2016). Recommendations for
creating better concept definitions in the organizational, behavioural and social
sciences. Organizational Research Methods, 19, 159-203.

Poumanyvong, P., Kaneko, S., & Dhakal, S. (2012). Impacts of urbanization on
national transport and road energy use: Evidence from low, middle and high income
countries. Energy Policy, 46, 268-277.

Powell, R., Kusumo, C. M. L., & Srirangam, S. (2019). Rethinking the Public Realm:
Behaviour Settings in Malaysian Cities (C. E., D. M., R. J.,, S. A, Y. |l., M. M., D.
M., & D. A-M. (Eds.); Vol. 471, Issue 9). Institute of Physics Publishing.
https://doi.org/10.1088/1757-899X/471/9/092087

Ramachandra, T. V., Bharath, H. A. & Sowmyashree, M. V. (2014) Urban footprint
of Mumbai — The commercial capital of India, Journal of Urban and Regional
Analysis, 6(1), 71-94.

Rayner, J. & Howlett, M. (2009) Introduction: understanding integrated policy
strategies and their evolution, Policy and Society, 28(2), pp. 99-109.
doi:10.1016/j.polsoc.2009.05.001.

Razavivand Fard, H., Demir, Y., & Trisciuoglio, M. (2019). The histology atlas of
campus form: A framework to explore liveability and sustainability in university
campuses. A/Z ITU Journal of the Faculty of Architecture, 16(3), 87-102.
https://doi.org/10.5505/itujfa.2019.32650

149


https://doi.org/https:/doi.org/10.1016/j.compenvurbsys.2017.03.002
https://doi.org/10.1016/j.jad.2011.04.028
https://doi.org/10.1088/1757-899X/471/9/092087
https://doi.org/10.5505/itujfa.2019.32650

Rogers, B. C., Bertram, N., Gersonius, B., Gunn, A., Lowe, R., Murphy, C., Pasman,
R., Radhakrishnan, M., Urich, C., Wong, T. H. F., & Arnbjerg-Nielsen, K. (2020).
An interdisciplinary and catchment approach to enhancing urban flood resilience:
A Melbourne case. Philosophical Transactions of the Royal Society A:
Mathematical, Physical and Engineering Sciences, 378(2168).
https://doi.org/10.1098/rsta.2019.0201

Rogers, C. D. F., & Hunt, D. V. L. (2019). Realising visions for future cities: An
aspirational futures methodology. Proceedings of the Institution of Civil Engineers:
Urban Design and Planning, 172(4), 125-140.
https://doi.org/10.1680/jurdp.18.00010

Saaty, T. (2008) Decision making with the Analytic Hierarchy Process, International
Journal Services Sciences, 1(1), 83-98.

Salam, M. A., & Senasu, K. (2019). Development of the sustainability index for the
ready-made garments sector in Bangladesh. Business: Theory and Practice, 20,
329-341. https://doi.org/10.3846/btp.2019.31

Sanford E., 2013. What Is the Difference between Livability and Sustainability?
[Online]. Available from: http://www.camsys.com/kb_experts_livability.htm

Saunders, M., Lewis, P., & Thornhill, A. (2019). Research Methods for Business
Students (8th ed.). London, England: Pearson Education.

Sepe, M. (2020). Regenerating places sustainably: The healthy urban design.
International Journal of Sustainable Development and Planning, 15(1), 14-27.
https://doi.org/10.2495/SDP-V15-N1-14-27

Seto, K. C., Glneralp, B., & Hutyra, L. R. (2012). Global forecasts of urban expansion
to 2030 and direct impacts on biodiversity and carbon pools. Proceedings of the
National Academy of Sciences of the United States of America, 109(40), 16083—
16088. https://doi.org/10.1073/pnas.1211658109

Sexton, M. 2003, A supple approach to exposing and challenging assumptions and
PhD path dependencies in research, Key note speech of the 3rd international
postgraduate research conference, (accessed June 2005), Lisbon, available from:
http://www.research.scpm.salford.ac.uk/bf2003/sexton_keynote.pdf

Shabanzadeh Namini, R., Loda, M., Meshkini, A., & Roknedineftekhari, A. (2019).
Comparative evaluation of livability indicators of the metropolitan Tehran’s
districts. International Journal of Urban Sustainable Development, 11(1), 48-67.
https://doi.org/10.1080/19463138.2019.1572611

150


https://doi.org/10.1098/rsta.2019.0201
https://doi.org/10.1680/jurdp.18.00010
https://doi.org/10.3846/btp.2019.31
http://www.camsys.com/kb_experts_livability.htm
https://doi.org/10.2495/SDP-V15-N1-14-27
https://doi.org/10.1073/pnas.1211658109
http://www.research.scpm.salford.ac.uk/bf2003/sexton_keynote.pdf

Shamsuddin, S., Hassan, N. R. A., & Bilyamin, S. F. I. (2012). Walkable Environment
in Increasing the Liveability of a City. Procedia - Social and Behavioral Sciences,
50(July), 167-178. https://doi.org/10.1016/].sbspro.2012.08.025

Sheng N. & Tang U.W. (2016). The first official city ranking by air quality in China —
A review and analysis, Cities, 51, 139-149

Shirazi, M. R. (2020). Compact urban form: Neighbouring and social activity.
Sustainability (Switzerland), 12(5). https://doi.org/10.3390/su12051987

Sokolov, A., Veselitskaya, N., Carabias, V., & Yildirim, O. (2019). Scenario-based
identification of key factors for smart cities development policies. Technological
Forecasting and  Social  Change,  148(October  2018), 1197209.
https://doi.org/10.1016/j.techfore.2019.119729

Southworth, M. (2016). Learning to make liveable cities. Journal of Urban Design,
21(5), 570-573. https://doi.org/10.1080/13574809.2016.1220152

Stevenson, M., Thompson, J., De Sa, T. H., Ewing, R., Mohan, D., McClure, R.,
Roberts, 1., Tiwari, G., Giles-Corti, B., Sun, X., Wallace, M., & Woodcock, J.
(2016). Land use, transport, and population health: Estimating the health benefits
of compact cities. The Lancet, 388(10062), 2925-2935.

Tan, K., NIE, T., & Baek, S. (2016). Empirical assessment on the liveability of cities
in the Greater China Region. Competitiveness Review, 26(1), 2-24. doi: 10.1108/cr-
11-2015-0087

Thilakaratne, R. (2019). Designing liveable urban open spaces in high density cities.
297(1). https://doi.org/10.1088/1755-1315/297/1/012049

Timmer Vanessa and nola- Kate seymoar. 2005. THE WORLD URBAN FORUM
(2006), Vancouver. working group discussion paper international center for
sustainable cities. Copyright © Her Majesty the Queen in Right of Canada. United
Nations. 2010. World urbanization Prospects: the 2009 Revision. New York (NY):
United Nations Publication.

Titz, A., & Chiotha, S. S. (2019). Pathways for sustainable and inclusive cities in
Southern and Eastern Africa through Urban green infrastructure? Sustainability
(Switzerland), 11(10). https://doi.org/10.3390/su11102729

Trigg, M., Richter, M., McMillan, S., O’Rourke, S. and Wong, V. (2010), Sustainable
Cities Index - Ranking Australia’s 20 largest cities in 2010, Australian
Conservation Foundation, Melbourne.

151


https://doi.org/10.1016/j.sbspro.2012.08.025
https://doi.org/10.3390/su12051987
https://doi.org/10.1016/j.techfore.2019.119729
https://doi.org/10.1080/13574809.2016.1220152
https://doi.org/10.1088/1755-1315/297/1/012049
https://doi.org/10.3390/su11102729

Tsenkova, S. (2016). Sustainable housing and liveable cities: European habitat & The
New Urban Agenda. Urban Research and Practice, 9(3), 322-326.
https://doi.org/10.1080/17535069.2016.1240514

Uchida, H., & Nelson, A. (2010). Working Paper No . 2010 / 29 Agglomeration Index
Towards a New Measure of Urban Concentration. Development.

Uitermark, J. (2009). An in memoriam for the just city of Amsterdam. City, 13(2-3),
347-361. doi:10.1080/13604810902982813

UN-HABITAT. (2016). World cities report 2016: Urbanization and development -
Emerging futures. United Nations.

United Nations Department of Economic and Social Affairs [UNDESA]. (2014).
World  Urbanization Prospects- The 2014 Revision. Retriew from
https://population.un.org/wup/Publications/Files/WUP2014-Methodology.pdf

United Nations Department of Economic and Social Affairs [UNDESA]. (2018).
World  Urbanization Prospects- The 2018 Revision. Retriew from
https://population.un.org/wup/Publications/Files/\WUP2018-Report.pdf

Urban Development Authority - Sri Lanka (UDA). (2018). City of Colombo
Development Plan. Retrieved from
https://www.uda.gov.lk/cms/storage/acts/q31LejWXNw.pdf

Urban Development Authority - Sri Lanka (UDA). (2019). Colombo Commercial City
Development Plan. Retrieved from https://www.uda.gov.lk/development-plans-
reports.htmli?plan=51

Vajjarapu, H., Verma, A., & Allirani, H. (2020). Evaluating climate change adaptation
policies for urban transportation in India. International Journal Of Disaster Risk
Reduction, 47, 101528. doi: 10.1016/j.ijdrr.2020.101528

Valcarcel-Aguiar, B., Murias, P., & Rodriguez-Gonzalez, D. (2018). Sustainable
Urban Liveability: A Practical Proposal Based on a Composite
Indicator. Sustainability, 11(1), 86. doi:10.3390/su11010086

Van Leeuwen C.J. , Frijns J., Van Wezel A., Van de Ven F.H.M. (2012). City

Blueprints: 24 indicators to assess the sustainability of the urban water cycle,
Water Resources Management, 26 (8), 2177-2197, 10.1007/s11269-012-0009-1

152


https://doi.org/10.1080/17535069.2016.1240514
https://population.un.org/wup/Publications/Files/WUP2014-Methodology.pdf
https://population.un.org/wup/Publications/Files/WUP2018-Report.pdf
https://www.uda.gov.lk/cms/storage/acts/q31LejWXNw.pdf
https://www.uda.gov.lk/development-plans-reports.html?plan=51
https://www.uda.gov.lk/development-plans-reports.html?plan=51
https://doi.org/10.1007/s11269-012-0009-1

Vance, C., & Hedel, R. (2007). The impact of urban form on automobile travel:
disentangling causation from correlation. Transportation, 34(5), pp. 575-588

Waitt, G., & Knobel, H. (2018). Embodied geographies of liveability and urban parks.
Urban Studies, 55(14), 3151-3167. https://doi.org/10.1177/0042098017740080

Wang, Y.-C., Shen, J.-K., Xiang, W.-N., & Wang, J.-Q. (2018). Identifying
characteristics of resilient urban communities through a case study method. Journal
of Urban Management, 7(3), 141-151. https://doi.org/10.1016/j.jum.2018.11.004

Wey, W. M., & Huang, J. Y. (2018). Urban sustainable transportation planning
strategies for livable City’s quality of life. Habitat International, 82(October), 9—
27. https://doi.org/10.1016/j.habitatint.2018.10.002

Wong, A. T. L. (2019). Sustainable development (urban transport and mobility) -
“sharpening the saw” in shaping liveable cities towards quality of life experiences
(W.Y.C.,J.F.M.,, &H.R. (Eds.); Vol. 512, Issue 1). Institute of Physics Publishing.
https://doi.org/10.1088/1757-899X/512/1/012044

Wright, D. B. (2019). Research Methods for Education With Technology: Four
Concerns, Examples, and Recommendations. Frontiers in Education, 4(December),
1-11. https://doi.org/10.3389/feduc.2019.00147

Yang, Y., & Huang, P. (2020). Can an improved city development index explain real
development? A case study of Xian, one of the four ancient civilizations of the
world. Science of the Total Environment, 730.
https://doi.org/10.1016/j.scitotenv.2020.139095

Yin, R.K. (2014), Case Study Research — Designs and Methods, 5th ed., Sage
Publications Inc., Thousand Oaks, CA.

Zhao, P. (2010). Sustainable urban expansion and transportation in a growing
megacity: Consequences of urban sprawl for mobility on the urban frinae of Beiiina.
Habitat International. 34(2). 0o. 236-243.

Zuraidi, S. N. F., Rahman, M. A. A., & Akasah, Z. A. (2018). A Study of using AHP

Method to Evaluate the Criteria and Attribute of Defects in Heritage Building.
E3S Web of Conferences, 65. https://doi.org/10.1051/e3sconf/20186501002

153


https://doi.org/10.1177/0042098017740080
https://doi.org/10.1016/j.jum.2018.11.004
https://doi.org/10.1016/j.habitatint.2018.10.002
https://doi.org/10.1088/1757-899X/512/1/012044
https://doi.org/10.3389/feduc.2019.00147

Annexure 01: Expert Interview Guideline

T.M.M.P. Tennakoon

Research Scholar,

Department of Building Economics,
University of Moratuwa.

Dear Sir/ Madam,
Request to Conduct Expert Interviews

I am a postgraduate from University of Moratuwa following a master degree (Major Component by
Research). | am involved in a study on developing a Livability Index to the city of Colombo by
shortlisting the most suitable liveability indicators that reflect the city of Colombo the best. For that, |

am expecting to gather the opinion of professionals and academics of multidisciplinary stance.

This round of interview would assist in understanding the concept of liveability, specifically in the
Context of Colombo and identifying context specific liveability characteristics, attributes and indicators,
which is an integral part in developing a Liveability Index to the city of Colombo.

The information collected through this interview will be kept strictly confidential and should be
used only for the purpose of this research. Any of your personnel information will not be disclosed
within the research.

The information shared, and the time dedicated despite of the busy schedule is highly appreciated.

Thank you.

Yours faithfully,

Maheshi Tennakoon. Supervisor

Research Scholar/Postgraduate Student, Dr. Udayangani Kulatunga

MSc. (Major Component by Research), Senior Lecturer,

Department of Building Economics, Department of Building Economics,
University of Moratuwa, University of Moratuwa,

Sri Lanka. Sri Lanka.

ra-maheshi@uom.lk ukulatunga@uom.lk
+94712216226 +94764072339

154


mailto:ra-maheshi@uom.lk
mailto:ukulatunga@uom.lk

Section 1 - Details of expert

1. Name of the respondent (Optional):

2. Organization (Optional):

3. Designation:

.4 .......... Expertlzed fleldof StUdy ........................................................................................
5 ......... Expe“ence mthe f IEId (years) .............................................................

Section 2 - Expert’s Awareness of the Concept of Liveability

1. What does the word “liveability” means to you?
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Annexure 02: AHP Hierarchy Tree

Liveability of Colombo, Sri Lanka

O
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Annexure 03: AHP Questionnaire

T.M.M.P. Tennakoon

Research Scholar,

Department of Building Economics,
University of Moratuwa.

Dear Sir/ Madam,
Request to Participate in a Questionnaire Survey

I am a postgraduate from University of Moratuwa following a master degree (Major Component by
Research). | am involved in a study on developing a Livability Index to the city of Colombo by
shortlisting the most suitable liveability indicators that reflect the city of Colombo the best. For that, |

am expecting to gather the opinion of professionals and academics of multidisciplinary stance.

The questionnaire survey would assist in ranking the liveability characteristics, attributes and indicators,
which is an integral part in developing a Liveability Index to the city of Colombo.

The information collected through this survey will be kept strictly confidential and should be used
only for the purpose of this research. Any of your personnel information will not be disclosed
within the research.

The information shared, and the time dedicated despite of the busy schedule is highly appreciated.

Thank you.

Yours faithfully,

Maheshi Tennakoon. Supervisor

Research Scholar/Postgraduate Student, Dr. Udayangani Kulatunga

MSc. (Major Component by Research), Senior Lecturer,

Department of Building Economics, Department of Building Economics,
University of Moratuwa, University of Moratuwa,

Sri Lanka. Sri Lanka.

ra-maheshi@uom.lk ukulatunga@uom.lk
+94712216226 +94764072339

157


mailto:ra-maheshi@uom.lk
mailto:ukulatunga@uom.lk

Section 1 - Details of respondent

1. Name of the respondent (Optional):

2. Organization (Optional):

3. Designation:

o Spema“zedﬂeldofstudy .......................................................................................
5 ......... Expe”en Ce mthe ﬂeld (years) .............................................................

Section 2 — Respondent’s Awareness of the Concept of Liveability

6. What does the word “liveability” means to you?

10. Name main five factors you consider when you are selecting a city to live in?
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Section 3 — Importance of Liveability Characteristics, Attributes and Indicators in

Measuring Liveability of Colombo

Please indicate which category in the pair is more important for measuring liveability of Colombo.

If one category is more significant than the other, please indicate the magnitude of its importance

over the other category.

The scale for magnitude is as follows.

Intensity of Definition Description
Importance
1 Equal importance Two compared categories have equal
importance in city’s liveability
3 Moderate importance| One of the categories is slightly more important than the
other category
5 Strong importance One of the categories is moderately important
than the other
7 Very strong One of the categories is strongly favored over the other, and
importance its dominance is obvious
9 Extreme importance | The difference in importance between the two categories|

is so extreme that the categories are on the verge of not
being comparable

Example 1: If, “proper land use, housing and planning” is judged as strongly more important (5
times more important) than “balanced socio-economic aspects” in measuring the liveability of
Colombo, please indicate as follows.

] . Level of
Comparison Pair More Important Importance
A Vs B AorB
land use, housing balanced socio-
and planning Vs economic aspects A B 1 38 79

Example 2: If, “culture” is equally important (Level of Importance=1) to “political environment”
for measuring “balanced socio — economic aspects” of city of Colombo, please indicate as follows.

. . Level of
Comparison Pair More Important Importance
A Vs B AorB
political
culture Vs environment A B 1 3 5 7 9
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1. Please indicate which category in the pair is more important for measuring liveability of

Colombo. Please indicate the magnitude of importance of each category.

COMPARISON PAIR IMF"\?)%I?I'E\NT LEVEL OF
A Vs B AORB IMPORTANCE
Proper land use, housing Balanced socio- economic
and planning Vs aspects A B 3 5 79
Proper land use, housing Environment and
and planning Vs character of the city A B 3 5 79
Proper land use, housing Vs Quality and a_vallablllty of A B 3 5 7 9
and planning services
Proximity and
Proper land use, housing connectivity to the local
and planning Vs level services and location A B 3 5 7.9
based attributes
Balanced socio- Environment and
economic aspects Vs character of the city A B 3 5 T
Balance;d socio- Vs Quality and a_vallablllty of A B 3 5 7 9
economic aspects services
Proximity and
Balanced socio- connectivity to the local
economic aspects Vs level services and location A B 3 5 79
based attributes
Environment and . -
. Quality and availability of
character c_>f the city Vs services A B 3 5 7 9
services
Environment and connepét%:'g]llg ?t?g local
characstgrrvci);‘;?e city Vs level services and location A B 3 5 [
based attributes
Proximity and
li ilabili ivi he local
Quality and availability connectivity to the loca A B 35 7 9

of services

level services and location
based attributes

2. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “proper land use, housing and planning”. Please indicate the magnitude of
importance of each category.

COMPARISON PAIR IMIL\él)(I)?Ij'iNT LEVEL OF
A Vs B AORB IMPORTANCE
Housing Vs  Use of under -utilized land| A B 1 35 7 9
. Pro-active policy
Housing Vs developments A B 1 3 5 7 9
Use of under -utilized Pro-active policy
land Vs developments A B 1 35 re
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3. Please indicate which category in the pair is more important for measuring liveability of

Colombo under, “balanced socio-economics aspects”. Please indicate the magnitude of importance

of each category.

COMPARISON PAIR IM%(I)?I?I'EANT LEVEL OF

A Vs B AORB IMPORTANCE
Culture Vs Political environment | A B 1 3 5 7 9
Culture Vs Safety/ Crime A B 1 3 5 7 9
Culture Vs Working Environment | A B 1 3 5 7 9
Culture Vs Cost of Living A B 1 3 5 7 9
Culture Vs Well-Being A B 1 3 5 7 9
Culture Vs Welfare A B 1 3 5 7 9
Political environment Vs Safety/ Crime A B 1 3 5 7 9
Political environment Vs Working Environment | A B 1 3 5 7 9
Political environment Vs Cost of Living A B 1 3 5 7 9
Political environment Vs Well-Being A B 1 3 5 7 9
Political environment Vs Welfare A B 1 3 5 7 9
Safety/ Crime Vs Working Environment | A B 1 3 5 7 9
Safety/ Crime Vs Cost of Living A B 1 3 5 7 9
Safety/ Crime Vs Well-Being A B 1 3 5 7 9
Safety/ Crime Vs Welfare A B 1 3 5 7 9
Working Environment Vs Cost of Living A B 1 3 5 7 9
Working Environment Vs Well-Being A B 1 3 5 7 9
Working Environment Vs Welfare A B 1 3 5 7 9
Cost of Living Vs Well-Being A B |1 3 5 7 9
Cost of Living Vs Welfare A B 1 3 5 7 9
Well-Being Vs Welfare A B 1 3 5 7 9

4. Please indicate which category in the pair is more important for measuring liveability

of

Colombo_under, “environment _and character of the city”. Please indicate the magnitude

importance of each category.

of

COMPARISON PAIR IMFI)\g%F;iNT LEVEL OF
A Vs B AORB IMPORTANCE
Natural environment Vs Community cohesion | A B 1 3 5 7 9
Natural environment Vs Quality of architecture | A B 1 3 5 7 9
Natural environment Vs Climate A B 1 3 5 7 9
Community cohesion Vs Quality of architecture | A B 1 3 5 7 9
Community cohesion Vs Climate A B 1 3 5 7 9
Quality of architecture Vs Climate A B 1 3 5 7 9
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5.Please indicate which category in the pair is more important for measuring liveability of

Colombo under, “quality and availability of services”. Please indicate the magnitude of importance

of each category.

COMPARISON PAIR |Mx)%§im LEVEL OF
A Vs B AORB IMPORTANCE
Healthcare Vs Education A B |1 3 5 7 9
Healthcare Vs Recreation A B |1 35 7 9
Healthcare Vs Consumer goods A B |1 35 7 9
Healthcare Vs Sanitation A B |1 35 7 9
Healthcare Vs Other public services | A B |1 35 7 9
Education Vs Recreation A B 1 3 5 7 9
Education Vs Consumer goods A B 1 3 5 7 9
Education Vs Sanitation A B |1 35 7 9
Education Vs Other public services | A B |1 35 7 9
Recreation Vs Consumer goods A B 1 3 5 7 9
Recreation Vs Sanitation A B |1 35 7 9
Recreation Vs Other public services | A B |1 35 7 9
Consumer goods Vs Sanitation A B 1 3 5 7 9
Consumer goods Vs Other public services | A B 1 3 5 7 9
Sanitation Vs Other public services | A B 1 3 5 7 9

6. Please indicate which category in the pair is more important for measuring liveability of

Colombo under, “proximity and connectivity to the local level services and location based

attributes”. Please indicate the magnitude of importance of each category.

COMPARISON PAIR

MORE

LEVEL OF
IMPORTANT
A Vs B AORB IMPORTANCE
Infrastructure Vs Transportation A B 1 3 5 7 9

7. Please indicate which category in the pair is more important for measuring liveability of

Colombo under “housing” attribute. Please indicate the magnitude of importance of each category.

COMPARISON PAIR IMIL\:I)%F;iNT LEVEL OF
A Vs B AORB IMPORTANCE
Availability of affordable Availability of choice of
housing Vs housing A B 1 35 7 9

8. Please indicate which category in the pair is more important for measuring liveability of

Colombo under “use of underutilized land” attribute. Please indicate the magnitude of importance

of each category.

COMPARISON PAIR IMIL\:I)%BI%NT LEVEL OF
A Vs B AORB IMPORTANCE
Services development in Resettlement of shanty
slum areas Vs dwellers A B 1 35 7 9
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9. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “proactive policy development” attribute. Please indicate the magnitude of
importance of each category.

COMPARISON PAIR IMIL\:I)%I?I'iNT LEVEL OF
A Vs B AOR B IMPORTANCE
Number of acts passed .
annually for urban Vs Budgetary allocations for A B 1 3 5 7 9
urban development
development

10. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “culture” attribute. Please indicate the magnitude of importance of each category.

COMPARISON PAIR IM%%I?I'iNT LEVEL OF
A Vs B AOR B IMPORTANCE
. Facilities to engage in
Allocation towards -
cultural celebrations Vs rehgmus_aqd_ cultural | A B 1 35 79
activities

11. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “political environment” attribute. Please indicate the magnitude of importance of
each category.

COMPARISON PAIR IMF':AOORBI'iNT LEVEL OF
A Vs B AORB IMPORTANCE
Relationship with other . -
countries Vs Internal political stability | A B 1 3 5 7 9
Relationship \_Nlth other Vs Law enforcement
countries
Internal political stability Vs Law enforcement

12. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “Safety / Crimes” attribute. Please indicate the magnitude of importance of each
category.

COMPARISON PAIR IMIL\:I)%F;iNT LEVEL OF
A Vs B AORB IMPORTANCE
Prevalence of Threats of Number of recorded
Terrorism Vs crimes A B 135 [

13. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “working environment” attribute. Please indicate the magnitude of importance of

each category.

COMPARISON PAIR IMIL\:ID%BI'iNT LEVEL OF
A Vs B AORB IMPORTANCE
Total unemployment rate Vs Total working hours | A B 1 3 5 7 9
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14. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “cost of living” attribute. Please indicate the magnitude of importance of each
category.

COMPARISON PAIR IMIL\g%I?I'iNT LEVEL OF
A Vs B AORB IMPORTANCE
Housing rent Vs General inflation A B 1 3 5 7 9

15. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “well being” attribute. Please indicate the magnitude of importance of each category.

COMPARISON PAIR IM%%I?I'iNT LEVEL OF
A Vs B AORB IMPORTANCE
Life expectancy at birth Vs Risk to mental health | A B 1 3 5 7 9

16. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “welfare” attribute. Please indicate the magnitude of importance of each category.

COMPARISON PAIR IM%%F;E\NT LEVEL OF
A Vs 5 OR B IMPORTANCE

Concessionaries to low

income families Vs  Welfare for elderly people| A B 1 3 5 7 9
Concessionaries to low

income families Vs Orphanages A B |1 35 7 9

Welfare for elderly Vs Orphanages A 5 L 3 s B

people

17. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “natural environment” attribute. Please indicate the magnitude of importance of
each category.

COMPARISON PAIR |MF'>\2)CF)§iNT LEVEL OF
A Vs B AORB IMPORTANCE
Air quality Vs Noise pollution A B 1 3 5 7 9
Air quality Restoration of
Vs ecologically significant | A B 1 3 5 7 9
areas
Air quality Awvailability of urban
Vs green spaces A B 1 35 7 39
Air quality Need for obtain LEED
Vs certification fornew | A B 1 35 7 9
buildings
Restoration of
Noise pollution Vs ecologically significant | A B 1 3 5 7 9
areas
Noise pollution Availability of urban
Vs green spaces A B 1 35 7 39
Noise pollution Need for obtain LEED
Vs certification for new A B 1 35 79
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buildings

Restoration of

Awvailability of urban

ecologically significant Vs green spaces A B 1 3 5 7 9
areas
Restoration of Need for obtain LEED
ecologically significant Vs certification fornew | A B 1 3 5 7 9
areas buildings
- Need for obtain LEED
Availability of urban Vs certification for new | A B 1 3 5 7 9

green spaces

buildings

18. Please indicate which category in the pair is more important for measuring liveability of

Colombo under “Healthcare” attribute. Please indicate the magnitude of importance of each

category.
COMPARISON PAIR IMFI)\gORI_?I_iNT LEVEL OF
A Vs B AORB IMPORTANCE
Availability of Vs . .
emergency medical Adequac;:)ce)(fjsm- patient | o B |1 35 7 9
services
Availability of Vs
. Adequacy of healthcare
emergency medical professionals A B 1 3 5 7 9
services
Adequacy of in- patient Vs Adequacy of healthcare
beds professionals A B 135 79

19. Please indicate which category in the pair is more important for measuring liveability of

Colombo under “education” attribute. Please indicate the magnitude of importance of each category.

COMPARISON PAIR

MORE

A Vs B IMPORTANT IMPORTANCE

Avaflabfs Icl'% glfspr?mary Vs  Availabil ;3\ (())(1; Issecon(-jary A B 1 3 5 7 9
SR VS A 0 12 1
Availabisléa);g;‘sprimary Vs Student- teacher ratio | A B 1 3 5 7 9
Avtaula%)ls- ICI% cc))lfsprlmary Vs Accessel(tj)llJ I égigondlgl.tal A B 1 35 7 9
TRl o iy Ve St (A 5 |1 35 7 9
Availabilsig}gcf)lssecondary Vs Student- teacher ratio | A B |1 35 7 9
Auvailabil ;g} cc;cl:IsSecondary Vs Accesselg)llJ I (l:;){igondlgltal A B 1 35 7 9
Sczr?:)()lliieg de?npsc::%ggﬂon Vs Student- teacher ratio | A B |1 3 5 7 9
ol insools o edueation - |A B |1 35 7
Student- teacher ratio Vs Accessggalg;);igondigital A B 1 3 5 7 9

165




20. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “consumer goods”. Please indicate the magnitude of importance of each category.

COMPARISON PAIR IMF’)%%F;E\NT LEVEL OF
A Vs 5 AOR B IMPORTANCE

Accessibility to retail
shops

Availability of restaurants

Vs and cafes

A B |1 3 5 7 9

21. Please indicate which category in the pair _is more important for measuring liveability of
Colombo under “sanitation”. Please indicate the magnitude of importance of each category.

COMPARISON PAIR |M|l\€|)%l3ri|\rr LEVEL OF

A Vs B AOR B IMPORTANCE
e aennee Vo M o A B |1 35 79
e eadewaer A B |1 35 79
Frequ:]g?gtg:asﬁggerage Vs Prevalen(aoailsc;;;/;zter borne A B 1 3 s ;9
Frequ;r;(i:%/t;): ;ﬁ;/;erage Vs Pret\)/g:ﬁgc;iso‘;‘a\s/ggtor A Bl1 35 7 9
Frequenccgqlgztsiglr;d waste Vs Reus\;z/ :Sr;g xgtyéc;le of A B L 3 s S g
Frequenccgqlgztsiglr;d waste Vs Prevalent(:ﬁ;;;;/;z;\ter borne A B . 3 s ;9
Frequenccg/“zi tsiglr:d waste Vs Pret\)/g:ﬁgc;i S()Ja\slggtor A B L 3 s S g
Reusve\zl ;Sr;g \:\?gt)écrle of Vs Prevalenge;szgglgiter borne A B L 35 7 g
e water . bomediemes |A B |1 35 79
Momedsemses . bmedsemes |A B |1 35 7 9

22. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “public service”. Please indicate the magnitude of importance of each category.

COMPARISON PAIR IMF':Q)%BI'iNT LEVEL OF
A Vs B AORB IMPORTANCE
Quality pipe borne water Prevalence of electricity
supply Vs interruptions A B 135 79

23. Please indicate which category in the pair is more important for measuring liveability of
Colombo under “infrastructure”. Please indicate the magnitude of importance of each category.

COMPARISON PAIR IMF':AOOR?I',E\NT LEVEL OF
A Vs B AORB IMPORTANCE
Walkability within the Coverage of sewerage
city Vs network A B 1 35 739
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Walkability within the

Coverage of E,A,B,C

disposal infrastructure

renewable sources

city Vs roads A B 35 7.9
Walkability within the Vs  Solid waste treatment and A B 3 5 7 9
city disposal infrastructure
Walkability within the Vs Energy requirement
city derived from the A B 35 7 9
renewable sources
Coverage of sewerage Vs Coverage of E,A,B,C
network roads A B 35 79
Coverage of sewerage Vs  Solid waste treatment and A B 35 7 9
network disposal infrastructure
Coverage of sewerage Vs Energy requirement
network derived from the A B 35 7 9
renewable sources
Coverage of E,A,B,C Vs  Solid waste treatment and A B 35 7 9
roads disposal infrastructure
Vs Energy requirement
Coverage of E,A,B,C der?\yed ?romthe A B 3 5 7 9
roads
renewable sources
. Vs Energy requirement
Solid waste treatment and derived from the A B 35 7 9

24. Please indicate which category in the pair_is more important for measuring liveability of

Colombo under “transportation”. Please indicate the magnitude of importance of each category.

COMPARISON PAIR IMFI)\g%F;iNT LEVEL OF
A Vs B AORB IMPORTANCE
Coverage from the public Coverage from the private
transportation Vs transportation A B 35 7.9
Coverage from the public Vs  Adequacy of the choice of A B 35 7 9
transportation transportation method
Coverage from the public Vs  Availability of adequate
transportation parking spaces within the | A B 3 5 7 9
city
Coverage from the Vs  Adequacy of the choice of A B 3 5 7 9
private transportation transportation method
Coverage from the Vs  Availability of adequate
orivate transportation parking spz::;f; within the | A B 3 5 7 9
. Vs  Availability of adequate
Adequacy of the choice parking spaces within the | A B 3 5 7 9

of transportation method

city
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Annexure 04: Questionnaire for Validation

Dear Sir/Madam,

I am a Post Graduate Student of University of Moratuwa. | do my research on Liveability in Sri Lanka,
particularly in Colombo. I have Identified 72 indicator that will measure the liveability of Sri Lanka.

I kindly request you to express your opinion of the current level of these indicators in Colombo.

Even though, you do not know of any solid figures to support your answer, you may have a general or
personal view of these factors. You can use it when you answer those questions.

Firstly, we need some general information about you. Then instructions are given with three examples
on how to answer the questions on liveability indicators.

Thank you very much for your time and consideration in advance.
Kind Regards,

Maheshi

Maheshi Tennakoon.

Research Assistant,

(Bsc.(Hons.) QS, CIMA Adv.Dip)
Department of Building Economics,
University of Moratuwa,

Sri Lanka.

Tel: +94712216226

e-mails: mptennakoon@gmail.com / ra-maheshi@uom.lk
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General Information

Mark “X” in the relevant field and fill in the blank where necessary

What is your occupation?

Government

Non-Governmental

Entrepreneur

Other

What is your avg. monthly income? LKR............................

What is your highest educational qualification?

Less than O/L

O/L qualification

AJL qualification

Graduate level qualification

Post Graduate level qualification

What part of urban area you represent?

Colombo MC

Dehiwala Mount Lavinia MC

Boralesgamuwa UC

Kolonnawa UC

Peliyagoda UC

Wattala — Mabola UC

Wattala PS

Kelaniya PS
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Instructions

Example 01

Most importantly when you answer, view this as a question regarding your liveability in the city of
Colombo.

If you are very satisfied with the availability of public hospitals in your residential area and you think it
has secured your quality of life, day to day activities for you it may be “Desirable”

@

[<5]

(2|2 B2

Livability Indicator SISl gls

o Q| O 3 8

] Bl 8|2 8B
D

& Q|| P| 3|5
1 | Availability of public hospitals per residential area X

Example 02

You might not know how many terrorist act were happened during last year, but through social media,
news and through other modes of information you may have a personal idea of that.

Therefore, if the terrorist activities do not have an impact on your quality of life, day to day activities
for you it may be “Tolerable”

@ 2| 3

2 _% L B8 <

Livability Indicator S|l 2|8 8| 3

= @ o < 4

2 g/ 8|3| 2|2

£ o|l<|+~|D|D
1 | Percentage of terrorist activities X

Example 03

Seeing this as a “liveability indicator”, if the availability of public transport modes do not satisfy your
day to day requirements, it has a very negative impact on your day today life (wasting time or money)
you can response this as “ Undesirable”

Livability Indicator

Desirable
Acceptabl
Unaccept

Undesirab

X| Tolerable

= #No

Percentage of the public transport modes
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In your opinion, what is the current level of following 71 liveability indicators in terms of the

liveability of CCC?

2 [<5]
o]
o el 5| 2| £ 8
No Livability Indicator 2 €| 8| 8| 3
Z| 8] 2| 8| 8
[ o o [ [
Q| <| | D>
1 Number of recorded crimes per 10,000 population
2 Percentage of terrorist activities
3 Percentage of violent crimes
4 Percentage of crimes recorded against women and children per year
5 Percentage of unauthorized drug related crimes
6 Percentage of trivial crimes
7 Percentage of public spaces covered by surveillance cameras
8 Percentage of services integrated via government authorities
9 Percentage of public services available online
10 Percentage of public using online government services
11 Percentage of tax collected out of billed
12 Unemployment Rate
13 Average percentage of paid leave
14 Percentage of professionals charged with tax
15 Restaurants per 5000 population
16 Percentage of historical buildings restored and reused
17 Percentage of budgetary allocations for culture/sport activities
18 Percentage of ecologically significant areas restored per year
19 Occupancy in Hotels
20 Concessionaries for low income families
21 Welfare for elderly people
22 Life expectancy at birth
23 Risk to mental health
24 Orphanages
25 Per capita supply of water
26 Household level coverage of water supply connection
27 Percentage of non-revenue water
28 Number of electricity interruptions per year
29 Percentage of population with metered connection
30 Availability of public hospitals per residential area
31 Availability of private hospitals per residential area
32 Number of healthcare professionals per 5000 population
33 Number of in- patient beds per 5000 population
34 | Average response time for emergencies
35 Percentage prevalence of vector borne diseases
36 Percentage prevalence of water borne diseases
37 Student-teacher ratio
38 Percentage of school with access to ICT
39 Percentage of private education facilities
40 Percentage of student completing secondary education
41 Percentage of school aged population enrolled in schools
42 Frequency of municipal solid waste collection
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43 Percentage of treatment and reuse of waste water

44 | Percentage of city area with adequate public toilets

45 Percentage of coverage of storm water drains

46 | Percentage of services availability in 300m walking distance

47 | Percentage of non-motorized transport modes

48 Percentage of roads with pedestrian pavements

49 | Percentage of roads with dedicated bicycle tracks

50 Percentage of traffic intersections with pedestrian crossings

51 Percentage of city area coverage from public transport

52 Number of multimodal transport hubs

53 Percentage of the public transport modes

54 Distance to nearest airport

55 Level of CO2 concentration

56 Level of SO2 concentration

57 Quality of surface water bodies

59 | Annual average rainfall

60 Annual average temperature

61 Level of noise pollution

62 Social acceptance in the residential area

63 | Average design approvals from authorities

64 | Average housing rent per month (affordability of housing)

65 | Percentage of housing available in the market (Choice of housing)

66 Per capita availability of public and recreational places

67 Per capita availability of green spaces

68 Net density (Population)

69 Percentage of mix land use out of the total land use

70 Percentage of slum areas covered by basic services

71 Percentage of shanty dwellers resettle per year

Performance of the liveability index

Please identify the status of following criteria regarding the performance of the liveability index.

Criteria
Remarks

Outstanding
Satisfactory
Moderate

Applicability

User friendliness

Clarity of terms

clarity of assessment
criteria

Readability

Understandability
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Annexure 05: AHP Calculations

Table 1 : The final list of liveability characteristics, attributes and indicators selected to construct the
liveability index

Livabilit # Liveabili . - .
# Charactg/ristic Attributety # e
Proper planning of | A1 | Mix use of Percentage of mix land use out of the
Al.l
land use and land total land use
affordable housing Al.2 | Net density
A2 | Use of A2 1 Percentage of slum areas covered by
underutilized "~ | basic services
land A2 Percentage of shanty dwellers resettle per
year
A3 | Housing A3.1 Average housing rent per month
"~ | (affordability of housing)
A3.2 Percentage o_f housing a_vailable in the
' market (Choice of housing)
A4 | Public open Per capita availability of public and
spaces A4.1 | recreational places
A4.2 | Per capita availability of green spaces
B | Balanced socio- B1 | Culture B11 Percentage of budgetary allocations for
economic ' culture/sport activities
environment B12 Percentage of ecologically significant
"~ | areas restored per year
Percentage of historical buildings
B1.3
restored and reused
B1.4 | Occupancy in Hotels
B1.5 | Restaurants per 5000 population
B2 | Governance B2.1 | Percentage of tax collected out of billed
B2 2 Per_centage of public services available
' online
Percentage of services integrated via
B2.3 o
government authorities
B2 4 Percentage of pu_blic using online
' government services
B3 | Safety B3.1 Percentage of public spaces covered by
' surveillance cameras
B3.2 | Percentage of violent crimes
B3.3 | Percentage of terrorist activities
B3.4 | Percentage of trivial crimes
B35 Pe_rcentage of unauthorized drug related
crimes
B3.6 Percentage of crimes recorded against
' women and children per year
B3.7 Numbe( of recorded crimes per 10,000
' population
B4 | Working B4.1 | Unemployment Rate
Environment B4.2 | Average percentage of paid leave
Percentage of professionals charged with
B4.3 tax
B5 | Well-Being B5.1 | Life expectancy at birth
and welfare B5.2 | Risk to mental health
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Livability # Liveability . - .
Characteristic Attribute # e
B5.3 | Concessionaries for low income families
B5.4 | Welfare for elderly people
B5.5 | Orphanages
Environmentand | C1 | Air quality C1.1 | Level of CO2 concentration
character of the C1.2 | Level of SO2 concentration
city C1.3 | Level of PM10 concentration
C2 | Water quality | C2.1 | Quality of surface water bodies
C3 | Climate C3.1 | Annual average rainfall
C3.2 | Annual average temperature
C4 | Quality of Average design approvals from
. C4.1 i
architecture authorities
5 Comm_unlty C5.1 | Social acceptance in the residential area
Cohesion
c6 Pr(_avalence Qf C6.1 | Level of noise pollution
noise pollution
Quality and D1 | Solid waste D11 Frequency of municipal solid waste
availability of management ' collection
services D2 | Waste water D21 Percentage of city area with adequate
management "~ | public toilets
Percentage of treatment and reuse of
D2.2
waste water
Percentage of coverage of storm water
D2.3 .
drains
D3 | Watersupply | p31 | per capita supply of water
D3.2 Household level coverage of water
' supply connection
D3.3 | Percentage of non-revenue water
D4 | Healthcare D4.1 | Average response time for emergencies
Number of in- patient beds per 5000
D4.2 -
population
Awailability of public hospitals per
D4.3 . .
residential area
Awailability of private hospitals per
D4.4 . .
residential area
Percentage prevalence of water borne
D4.5 .
diseases
Percentage prevalence of vector borne
D4.6 .
diseases
D4.7 Number of healthcare professionals per
' 5000 population
D5 | Power supply D51 Number of electricity interruptions per
| year
D5.2 Percentage of population with metered
' connection
D6 | Education Percentage of school-aged population
D6.1 -
enrolled in schools
D6.2 | Student-teacher ratio
D6.3 | Percentage of school with access to ICT
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Livability # Liveability . . .
# Characteristic Attribute # gl el
D6.4 | Percentage of private education facilities
Percentage of student completing
D6.5 X
secondary education
E | Proximity to local | E1 | Service Percentage of services availability in
. ST El.1l v
level services availability 300m walking distance
E2 | Non- Percentage of roads with dedicated
. E2.1 .
motorized bicycle tracks
transport E22 Percentage of non-motorized transport
' modes
E23 Percentage of traffic intersections with
' pedestrian crossings
E24 Percentage of roads with pedestrian
) pavements
F | The connectivity F1 | Mobility F11 Percentage of city area coverage from
to amenities and ' public transport
location-based F1.2 | Percentage of the public transport modes
attributes F1.3 | Number of multimodal transport hubs
F1.4 | Distance to nearest airport

AHP Calculations of the liveability characteristics

Table.0.1: Pairwise comparison of the liveability characteristics

The
Proper . connectivit
. Balanced . Quality -
planning . Environme Proximit y to
. - socio- and -
Liveability of land . nt and ... | ytolocal | amenities
. economic availabilit
Characteristics use and . character of level and
environme . y of . .
affordabl the city . services location-
. nt services
e housing based
attributes
Proper
planning of
land use and 1.0000 0.3872 0.3333 0.3872 0.3872 0.3872
affordable
housing
Balanced socio-
economic 2.5826 1.0000 2.4568 2.5826 2.5826 2.5826
environment
Environment
and character 3.0000 0.4070 1.0000 0.3872 0.3872 0.3872
of the city
Quality and
availability of 2.5826 0.3872 2.5826 1.0000 2.5826 2.5826
services
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The
Proper . connectivit
. Balanced . Quality _—
planning . Environme Proximit y to
. - socio- and .
Liveability of land . nt and ... | ytolocal | amenities
- economic availabilit
Characteristics use and . character of level and
environme : y of . .
affordabl the city . services location-
. nt services
e housing based
attributes
Proximity to
local level 2.5826 0.3872 2.5826 0.3872 1.0000 2.5826
services
The
connectivity to
amenities and 2.5826 0.3872 2.5826 0.3872 0.3872 1.0000
location-based
attributes
Sum 14.3305 2.9559 11.5380 5.1314 7.3268 9.5222

The performance score of the liveability characteristics at the end of normalization is given in Table 3

Table 3 : Normalization of the liveability characteristics

Proper
planni Balanc CO-:;ZZC'[
ng of Enviro | Quality | Proxi L.
ed . ivity to
land - nment and mity to .
. socio- . ameniti Perform
Normalizati use and availab local
€cono . es and Sum ance
on and . charact | ility of level .
mic . . locatio Score
afforda . er of service | service
enviro . n-based
ble the city S S .
housin nment attribut
g es
Proper
planning of
land use
and 0.0698 | 0.1310 | 0.0289 | 0.0755 | 0.0528 | 0.0407 | 0.3986 0.0664
affordable
housing
Balanced
Z‘;g':c;mic 0.1802 | 0.3383 | 0.2129 | 05033 | 0.3525 | 0.2712 | 1.8585 | 0.3097

environment

Environmen
tand
character of
the city

0.2093 | 0.1377 | 0.0867 | 0.0755 | 0.0528 | 0.0407 | 0.6027 0.1004
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Proper

. The
ple] Balanc connect
ng of Enviro | Quality | Proxi L
ed . ivity to
land - nment and mity to -
. socio- . ameniti Perform
Normalizati use and availab local
econo - es and Sum ance
on and . charact | ility of level .
mic . . locatio Score
afforda . er of service | service
enviro . n-based
ble the city S S -
. nment attribut
housin
es
g

Quality and
availability 0.1802 | 0.1310 | 0.2238 | 0.1949 | 0.3525 | 0.2712 | 1.3536 0.2256
of services

Proximity to
local level 0.1802 | 0.1310 | 0.2238 | 0.0755 | 0.1365 | 0.2712 | 1.0182 0.1697
services

The

connectivity
to amenities
and 0.1802 | 0.1310 | 0.2238 | 0.0755 | 0.0528 | 0.1050 | 0.7684 0.1281
location-
based
attributes

The consistency calculation of the liveability characteristics is given in Table 4.

Table0.2: Consistency Calculation Liveability Characteristics

Proper
planni Balanc The
ng of Enviro | Quality | Proxim connectiv
. ed -
. - land nment and ity to : ity to Sum/
Liveability . socio- o
L use and availab | local amenities perfor
Characteristic L €cono Sum
s and charact | ility of level mic and mance
afforda | er of service | service - location- score
. enviro
ble the city S S nment based
housin attributes
g
Proper
planning of 0422
land use and 0.0664 | 0.0335 | 0.0874 | 0.0657 | 0.1199 0.0496 ‘5 6.3593
affordable
housing
Balanced
socio- 01716 | 0.2468 | 0.5827 | 0.4383 | 03097 | 03307 | 297% | 6.7145
economic 8
environment
Environment 0628
and character | 0.1993 | 0.1004 | 0.0874 | 0.0657 | 0.1261 0.0496 ' 5 6.2569
of the city
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Proper
planni Balanc The
ng of Enviro | Quality | Proxim o connectiv
. . land nment and ity to . ity to Sum/
Liveability . socio- .
_ use and availab | local amenities perfor
Characteristic o €cono Sum
and charact | ility of level . and mance
S . ) mic .
afforda | er of service | service . location- score
. enviro
ble the city S S nment based
housin attributes
g
Quality and 1.545
availability of | 0.1716 | 0.2594 | 0.2256 | 0.4383 | 0.1199 0.3307 .6 6.8507
services
Proximity to 1138
local level 0.1716 | 0.2594 | 0.0874 | 0.1697 | 0.1199 0.3307 '7 6.7102
services
The
connectivity to 0832
amenitiesand | 0.1716 | 0.2594 | 0.0874 | 0.0657 | 0.1199 0.1281 '1 6.4974
location-based
attributes
39.388
Sum
9
A max = 39.3889/6 = 6.5648
Consistency Index = (6.5648-6)/ (6-1) =0.1130
n 1 2 3 4 5 7 8 9 10
RI 0.00 0.00 0.52 0.89 1.11 1.25 1.35 1.40 1.45 1.49

Consistency Ratio = Consistency Index/ Randomized Index = 0.1130/1.25=0.0904

A response to be considered consistence the consistency ratio must be less than 0.1. Hence, in this

scenario the findings are considered consistence and the value of the performance score hence used as

the determinant of the priority of the liveability characteristic.
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AHP Calculations of the liveability attributes under proper planning of land use and affordable
housing

Table 6 : Pair wise comparison of liveability attributes under proper planning of land use and
affordable housing

Mix use of Les @ Public open

Liveability Attributes underutilized Housing P

land spaces

land

Mix use of land 1.0000 2.4568 0.2307 0.3516
Use of underutilized 0.4070 1.0000 0.1910 0.3333
land
Housing 4.3346 5.2348 1.0000 3.0000
Public open spaces 2.8439 3.0000 0.3333 1.0000
Sum 8.5855 11.6916 1.7551 4.6850

Table 0.3: Normalization of liveability attributes under proper planning of land use and affordable
housing

Liveability Mix use Use O.f. . P Performanc

. underutilize | Housing open Sum
Attributes of land e Score

d land spaces

Mix use of land 0.1165 0.2101 0.1314 | 0.0751 | 05331 0.1333
Uspor 0.0474 0.0855 01088 | 0.0711 | 0.3129 0.0782
underutilized land
Housing 0.5049 0.4477 05698 | 0.6403 | 2.1627 0.5407
Fulellis e 0.3312 0.2566 01899 | 02134 | 0.9912 0.2478
spaces

Table 0.4: Consistency calculation liveability attributes under proper planning of land use and
affordable housing

Liveability Mix use of Use O.f. . PUlalE Performanc
. underutilize | Housing open Sum

Attributes land e Score

d land spaces

Mix use of land 0.1333 0.1922 0.1247 0.0871 0.5374 4.0318

Use of

underutilized 0.0542 0.0782 0.1033 0.0826 0.3184 4.0695

land

Housing 0.5777 0.4095 0.5407 0.7434 2.2713 4.2009

Public open 0.3790 0.2347 0.1802 | 0.2478 | 1.0418 |  4.2040

spaces
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A max = 16.5062/4 = 4.1265

Consistency Index = (4.1265-4)/ (4-1) = 0.0422

Consistency Ratio = Consistency Index/ Randomized Index = 0.0422/0.89= 0.0474

Table 0.5: Priority ranks obtained by the liveability attributes under proper planning of land use
and affordable housing

Liveability Attributes Perfor:;?;cael Iiclg;e clits Rank
Mix use of land 0.1333 3
Use of underutilized land 0.0782 4
Housing 0.5407 1
Public open spaces 02478 2

Table 0.6: Performance Scores of liveability characteristics, attributes and indicators using AHP

method
Number | Liveability Element PETIEIES
Score
1 Balanced socio- economic environment 0.3097
1.1 Safety 0.4176
111 Number of recorded crimes per 10,000 population 0.2337
112 Percentage of terrorist activities 0.1982
1.1.3 Percentage of violent crimes 0.1604
114 Percentage of crimes recorded against women and children per year 0.1439
1.15 Percentage of unauthorized drug related crimes 0.1203
1.16 Percentage of trivial crimes 0.0827
1.1.7 Percentage of public spaces covered by surveillance cameras 0.0607
1.2 Governance 0.2240
1.2.1 Percentage of services integrated via government authorities 0.4085
1.2.2 Percentage of public services available online 0.3682
1.2.3 Percentage of public using online government services 0.1167
1.2.4 Percentage of tax collected out of billed 0.1067
13 Working Environment 0.1805
13.1 Unemployment Rate 0.5007
1.3.2 Average percentage of paid leave 0.1890
1.3.3 Percentage of professionals charged with tax 0.3102
1.4 Culture 0.1022
1.4.1 Restaurants per 5000 population 0.3582
1.4.2 Percentage of historical buildings restored and reused 0.2894
1.4.3 Percentage of budgetary allocations for culture/sport activities 0.1758
1.4.4 Percentage of ecologically significant areas restored per year 0.0980
1.45 Occupancy in Hotels 0.0787
1.5 Well-Being and welfare 0.0758
151 Concessionaries for low income families 0.3993
15.2 Welfare for elderly people 0.2763
5.8 Life expectancy at birth 0.1666
1.5.4 Risk to mental health 0.0953
155 Orphanages 0.0625
2 Quality and availability of services 0.2256
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Number

Liveability Element

Performance

Score
2.1 Water supply 0.3494
2.1.1 Per capita supply of water 0.4673
2.1.2 Household level coverage of water supply connection 0.3117
2.1.3 Percentage of non-revenue water 0.2210
2.2 Power supply 0.1461
2.2.1 Number of electricity interruptions per year 0.6342
2.2.2 Percentage of population with metered connection 0.3658
2.3 Healthcare 0.1315
2.3.1 Awvailability of public hospitals per residential area 0.2156
2.3.2 Availability of private hospitals per residential area 0.1943
2.3.3 Number of healthcare professionals per 5000 population 0.1429
2.34 Number of in- patient beds per 5000 population 0.1245
2.3.5 Average response time for emergencies 0.1163
2.3.6 Percentage prevalence of vector borne diseases 0.1042
2.3.7 Percentage prevalence of water borne diseases 0.1022
2.4 Education 0.1303
24.1 Student-teacher ratio 0.3223
2.4.2 Percentage of school with access to ICT 0.2264
2.4.3 Percentage of private education facilities 0.2179
2.4.4 Percentage of student completing secondary education 0.1270
2.4.5 Percentage of school-aged population enrolled in schools 0.1064
25 Solid waste management 0.1281
2.5.1 Frequency of municipal solid waste collection 1.0000
2.6 Waste water management 0.1146
2.6.1 Percentage of treatment and reuse of waste water 0.4332
2.6.2 Percentage of city area with adequate public toilets 0.3144
2.6.3 Percentage of coverage of storm water drains 0.2524
3 Proximity to local level services 0.1697
3.1 Service availability 0.8095
3.1.1 Percentage of services availability in 300m walking distance 1.0000
3.2 Non-motorized transport 0.1905
3.2.1 Percentage of non-motorized transport modes 0.5342
3.2.2 Percentage of roads with pedestrian pavements 0.2134
3.2.3 Percentage of roads with dedicated bicycle tracks 0.1492
3.2.4 Percentage of traffic intersections with pedestrian crossings 0.1032
4 The connectivity to amenities and location-based attributes 0.1281
4.1 Mobility 1.0000
4.1.1 Percentage of city area coverage from public transport 0.4103
412 Number of multimodal transport hubs 0.2533
4.1.3 Percentage of the public transport modes 0.2150
4.1.4 Distance to nearest airport 0.1214
5 Environment and character of the city 0.1004
5.1 Air quality 0.3259
51.1 Level of CO2 concentration 0.5222
5.1.2 Level of SO2 concentration 0.2611
513 Level of PM10 concentration 0.2167
5.2 Water quality 0.2023
521 Quality of surface water bodies 1.0000
5.3 Climate 0.1707
53.1 Annual average rainfall 0.7236
5.3.2 Annual average temperature 0.2764
5.4 Prevalence of noise pollution 0.1325
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Number

Liveability Element

Performance

Score
5.4.1 Level of noise pollution 1.0000
55 Community Cohesion 0.1033
55.1 Social acceptance in the residential area 1.0000
5.6 Quality of architecture 0.0653
5.6.1 Average design approvals from authorities 1.0000
6 Proper planning of land use and affordable housing 0.0664
6.1 Housing 0.5407
6.1.1 Average housing rent per month (affordability of housing) 0.6097
6.1.2 Percentage of housing available in the market (Choice of housing) 0.3903
6.2 Public open spaces 0.2478
6.2.1 Per capita availability of public and recreational places 0.5743
6.2.2 Per capita availability of green spaces 0.4257
6.3 Mix use of land 0.1333
6.3.1 Net density 0.6974
6.3.2 Percentage of mix land use out of the total land use 0.3026
6.4 Use of underutilized land 0.0782
6.4.1 Percentage of slum areas covered by basic services 0.6385
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