Central European Journal of Geography and Sustainable Development 2021, Volume 3, Issue 2, Pages: 26-41
ISSN 2668-4322, ISSN-L 2668-4322 https://doi.org/10.47246/CE]GSD.2021.3.2.3

Critical appraisal of an example of best practice
in urban sustainability

Adaku Jane Echendu*

School of Social Sciences, Western Sydney University, Penrith Campus, Second Ave, Kingswood, Locked Bag 1797,
Penrith NSW 2751, Australia; adaku.chyoma@gmail.com

Received: 12 September 2021; Revised: 23 October 2021; Accepted: 27 October 2021;
Published online: 5 November 2021

Abstract: Urban centers are key to achieving the global goals of sustainability. Urban sustainability entails
having thriving cities that fulfill their needs without impacting the long-term sustainability of the
ecosystem. Achieving urban sustainability is, therefore, an important goal as sustainable urban centers
portend numerous benefits to the ecosystem. This paper critically appraises Singapore as a best practice
in Urban Sustainability. It reviews the literature on urban sustainability and discusses the high and low-
performing sectors in Singapore. It finds a gap in contemporary urban sustainability metrics whereby
most of the globally acclaimed Urban Sustainability Indicators do not measure universal design for
inclusivity as an aspect of urban sustainability. This study, therefore, includes it as a measure and
appraises it. High-performing areas highlighted in this study comprise education; universal design for
inclusivity; transportation; people-centered approach; water and energy management; healthcare, safety
and security; and food security. Areas for improvement comprise self-sufficiency in food production,
urban heat island effect, and public participation and social welfare. The aim is to serve as a lesson to
cities worldwide as they work towards achieving urban sustainability and provide key information to
policymakers as they seek to improve the sustainability of their urban environment.
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1. INTRODUCTION

In the face of the rising climate and environmental crisis today, urban sustainability has emerged as a
very important discourse. This is because urban centers are a major source of pollution that has
contributed to the present-day climate and environmental crisis. Half of the global population currently
live in urban areas with this number set to rise to 70% by 2050 [1]. Achieving overall global sustainability
is, therefore, highly dependent on improving and achieving sustainability of the urban environment [2].
Urban sustainability entails having thriving cities that fulfill its need without impacting the long-term
sustainability of the ecosystem. Many urban centers are striving to improve their sustainability while
many others have also achieved remarkable improvements in urban sustainability. Notable among them
are cities of previously underdeveloped countries like Singapore, the focus of this study, that is now a
shining model of urban sustainability.

Singapore is a city-state with a population of 5.6 million people and a landmass of about 722 square
kilometers currently (Figure 1), having increased its landmass from about 580 square kilometers at
independence in 1965 through land reclamation efforts [3,4]. It was under British colonial occupation for
150 years [5]. Since its independence, it has witnessed a meteoric rise from being an underdeveloped
third-world country to a first-world country. Today, Singapore is a gold standard in the sphere of urban
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development and sustainability [6-8], with a model that has become widely known as the ‘Singapore
model’ [6].
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Figure 1. Map of Singapore.
Source: Ontheworldmap.com

Even though some other places/cities have transformed over the years to emerge good examples of
urban sustainability, for example, Seoul, Korea, which has also significantly improved its urban conditions
and sustainability since its early days as an underdeveloped country in the 1960s [9,10]; Singapore stands
out for reasons that will be discussed further in subsequent sections of this work. Also, Korea is not fully
urbanized or metropolitan [11,12], like Singapore. Singapore’s status as a fully urbanized city-state,
therefore, gives it more capital as a more holistic urban model which contributes to its selection for study
in this work, especially in the urban sustainability discourse. In this study, what makes Singapore a model
and the areas that need improvement are highlighted. This will serve as a lesson for urban areas seeking
to improve sustainability. Highlighting the low-performing areas in Singapore also provides important
information to other nations that can enable them to avoid similar issues in the long run and to Singapore
as well.

The following sections of this paper discuss the concept of sustainability and urban sustainability
which then segues into the section on Urban Sustainability Indicators. The research method and best
example selection criteria follow where I discuss/justify the reasoning behind the selection of Singapore.
The next section discusses the best practice example of urban sustainability, the strengths of the
Singapore model are discussed, and then the weaknesses/areas of improvement. The role of governance

and urban planning in Singapore’s success is discussed followed by the conclusion section that discusses
the possibilities of the replicability of the Singapore model.
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2. THE CONCEPT OF SUSTAINABILITY AND URBAN SUSTAINABILITY

Sustainability has emerged as an important discourse in the face of the many problems facing
humanity. Even though it became a buzzing topic in the 70s [12], it is not a new concept. Indigenous
cultures have always incorporated the tenets of sustainability in their ways of living and had a reverence
for the earth treating it with much more respect than is done today [13,14]. There were norms practiced
during hunting and agriculture to ensure stock remained for the next generations which is no longer the
case today [15-17].

Development and unprecedented environmental pollution, which birthed the environmental
movement of the 70s, brought more attention to environmental problems. While there are many
definitions of sustainability [18], a common understanding is the need for the current generation to factor
in the needs of the future generation in the consumption of resources for development and to protect and
preserve the environment. Sustainability is a development goal with integrated social, economic, and
environmental dimensions, which needs to be taken into account while meeting our current needs to
ensure the ability of future generations to meet theirs is not compromised [19]. Humans face the growing
challenge of managing the increased pressure on the environment on which they depend. Such pressures
manifest in the form of pollution, resource depletion, mitigation, and adaptation to climate change, etc
[20].

Urban sustainability is the concept of having vibrant cities that enhance the quality of life of residents
while ensuring the availability of resources for future generations to fulfill their own needs [21]. It is the
notion that a city can exist and be run with the least ecological footprint possible and the least impact on
climate change. A sustainable city is characterized by compactness, dense mixed-use settlements that
promote efficiency, greater innovation and production capacity, and minimal environmental impact [22-
25]. In the literature, a sustainable city is characterized by healthy and secure urban space for people and
nature to blossom, affordable housing, safety and security, good healthcare, education, jobs, use of clean
energy, and a good public transportation system with dedicated cycling paths and active mobility.
Well-being, reduced environmental impact, and protection of ecosystems are the hallmarks of a
sustainable city. Environmental and physical assets are preserved for future generations while the city’s
competitiveness is enhanced in a sustainable city. Good local governance and management are practiced
to execute urban duties and there is room for citizen participation [26]. While cities are an agglomeration
of people and activities and use up a lot of resources, they also produce a significant amount of waste
which impacts significantly on the wider urban environment. Opportunities abound for economies of scale
and more efficient use of natural resources in cities, for instance, compact settlements use less energy
than dispersed ones.

The design and management of cities is the key to achieving urban sustainability and there is a wide
consensus among various stakeholders on urban sustainability being central to achieving sustainable
development in general [23,27-30]. In this study, I carry out an appraisal of Singapore highlighting the
high and low-performance areas to provide an analysis that other cities as well the study city can learn
from to improve their urban environment. The overall goal is to contribute to the knowledge needed to
achieve global sustainable development and sustainability.

3. URBAN SUSTAINABILITY INDICATORS

Urban Sustainability Indicators (USIs) are tools for measuring or ascertaining the sustainability
ranking or rating, status, and conditions of an urban area using a mix of factors [31,32]. USIs help in
conducting appraisals of cities and provide an overview of areas of strength and improvement. They aim
to improve and advance sustainability [33]. As sustainable development anchors on three interconnected
pillars- social, economic, and environmental, it is common practice to have sustainability indicators
focusing on these three main aspects of sustainability [34,35].

There are currently numerous USIs developed by organizations, universities, countries, and
researchers based on various frameworks, principles, categories, indicators, etc [36,37]. Among these
sustainability indicators, there is no common agreement on what makes up a category, index, or theme
[38]. As the general interpretations of sustainability differ, so also do the features which form the basis of
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the design of the various sustainability indicator tools in use today [39]. There have been also arguments
that no one knows exactly what sustainable settlements resemble and that only a few places have
incorporated the environmental, social, and economic aspects of sustainability in their entire societal
fabric [40]. While there are many schools of thought on sustainability and sustainable development, most
notably from the beginning of the environmental movement of the 60s and 70s [41,42], the three bottom
lines of sustainability comprising the social, economic, and environmental as outlined in the Brundtland
[19] report, is the understanding of sustainability that has gained the most traction and acceptance in the
mainstream|[43].

In brief, there is no single blueprint or outline as to what constitutes indicators of urban sustainability,
but there is a wider consensus that there are different pathways to attaining urban sustainability
according to the needs and priorities of a community [44-47]. This then implies a uniform USI will be
inadequate to apply across all places [40]. Besides, indicators as a set of tools are constantly evolving and
what may be relevant today may no longer be relevant tomorrow. In this work, therefore, I focus on the
various sectors indicators set out to measure as opposed to using a set of USI to appraise the selected best
practice.

4. RESEARCH METHOD AND BEST PRACTICE SELECTION CRITERIA

This work is an in-depth review that purposefully adopts Singapore as its best practice of urban
sustainability based on its consistent positive ranking in various sustainability indexes and studies over
the years [48-50]. Singapore was chosen because of its spectacular and noteworthy achievements in its
development as a country, and the urban environment. Singapore’s selection is aimed to serve as a
practical example and inspiration to other countries as a model of what is achievable in terms of growth
and urban sustainability, and the numerous improvement possibilities and paths especially as Singapore
was not too long ago classed as a third-world country. Today, it has become a fully developed nation. Both
developing and developed countries are drawing lessons from Singapore to improve their urban
environment including its former colonizer, Britain [51-54].

Dizdaroglu [37] surmises that factors that guide and determine a sustainable urban form comprise
sustainable transportation; design; renewable energy and waste management; environmental restoration
and protection; economic development; healthy urban planning; and social equity and environmental
justice. Ahvenniemi, Huovila [35] studied, refined, and built upon Neirotti, De Marco [55]’s work where
various USIs were studied to find out their main focus areas. They subsequently came up with the
following as core aspects of sustainable cities: Built Environment; Natural Environment; Water and Waste
Management; Energy; Transport; Economy; Well-being, Health and Safety; Education; ICT; Governance
and Citizen Engagement. In this work, I further condense Ahvenniemi, Huovila [35]’s core areas of urban
sustainability and come up with these core areas which I appraise: education, universal design for
inclusivity, transportation, people-centered approach, water, and energy management, healthcare, safety,
and security, food security, urban heat island effect, public participation, and social welfare. However,
Rebernik, Szajczyk [56] note that despite the myriad of urban sustainability indicators in use today, there
are still gaps as measures for inclusion are missing. This key gap was observed and affirmed in this work
after a review of 14 USIs where none measured or focused on Universal Design for Inclusivity (see
appendix 1). Therefore, it is included as one of the aspects of urban sustainability appraised in this study
of a best practice of urban sustainability.

Universal Design refers to the design of spaces and products that facilitate use by everyone to the
fullest extent possible [57]. Universal design is aimed at fostering inclusivity. It entails factoring in the
different needs of citizens in the design of the city, understanding different accessibility needs and
challenges, and ensuring that there are space and opportunities for everyone to blossom, contribute to the
city and achieve their potential. It is not just about designing for people living with disabilities [58,59],
even as an estimated 15% of the global population live with a disability [60,61]. Incorporating Universal
design enhances accessibility and is a practical affirmation that everyone belongs in the city. Accessibility
is not limited to physical objects and promotes social participation in the city [62]. It is important to note
that even people with no disabilities will have varying abilities as the years pass, therefore, universal
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design is for the benefit of everyone [63]. The adoption of various USIs and growing attention to social
sustainability is evidence of efforts in recent years to make the city more inclusive, but the lack of
attention to Universal design in USIs indicates a shortcoming. Governance is viewed in this work, not as an
index/sector but as the fabric that weaves together the different sectors and the most important enabling
factor for urban sustainability.

5. BEST PRACTICE EXAMPLE OF URBAN SUSTAINABILITY

Addressing urban sustainability has become a global concern because of the need to support the
rising global population while providing a safe, clean, and environmentally sustainable place for life to
function [64]. In urban planning and economic development circles, a term known as the ‘Singapore
model’ has emerged which is characterized by the efficient deployment of resources to achieve excellence,
growth, and sustainability [6]. Singapore is a nation carefully planned from its birth for long-term
sustainability with the understanding that how well a city and the living environment are planned and
designed matters [65]. Sustainability was at the core of the country’s design far back in the 1960s even
before sustainability became a global concern [66]. Singapore just like other countries face urban
challenges, but it has succeeded in turning these problems into opportunities and becoming a model of
urban sustainability [67]. In this paper, the use of the term ‘Singapore model’ will refer to its relevance in
urban planning and sustainability only.

5.1. Strengths of the Singapore model

All the hallmarks of what makes a sustainable place are present in the Singapore model [68].
Singapore as a model of urban sustainability has a lot of strengths but for this paper, we will be focusing
on the key areas of education; universal design for inclusivity; transportation; people-centered approach;
water and energy management; healthcare, safety and security; food security; urban heat island effect;
public participation and social welfare.

5.1.1. Education

Singapore understands the centrality of education to its long-term sustainability and has backed this
belief by concrete actions. It has a robust compulsory public education system in place with a high literacy
rate of 97% [69,70]. The government aimed to have the best and brightest citizens and has invested
substantially and intensively in the education sector over the years knowing that its lack of endowment in
natural resources can be overcome by innovative citizens [71,72]. Education (both formal and informal) is
key to teaching and ensuring sustainability and plays an important role in producing environmentally
aware future generations. Sustainability and climate change education forms part of the school curriculum
[73]. Singapore ranks among the global best performers in educational excellence and has had consistent
high performance in examinations like Programme for International Student Assessment (PISA) over the
years [74,75]. This excellence has been attributed to good school leadership, teacher quality, educational
reforms, and system attributes [74,76]. Students at all levels are actively encouraged to participate in
various forms of research which ingrains in them the spirit of citizen science, for example, the National
Science Experiment, a joint initiative by the Ministry of Education, Science Centre Singapore, and National
Research Foundation of Singapore was a research initiative in citizen science that involved students at all
educational levels. Students designed experiments on sustainable urban features using wearable Internet
of Things (IoT) devices that collected climate and environmental data to inform and improve spheres of
urban living including physical activity and carbon emissions and transportation modes [77].

5.1.2. Universal Design for Inclusivity

At the core of the universal design is the understanding that there are special needs and generic
needs, and this is factored in while designing and building to foster inclusiveness [78]. Residential town
planning takes into account the architecture, physical layout, accessibility of public places like hospitals,
schools, shops, parks, offices, etc. Since 2006, Singapore’s built environment has been complying with the
universal design and accessibility code which ensures accessibility for everyone. Even though buildings
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constructed before 1990 are not bound by this code, the government has sought to make every building
accessible through active consultations, engagements, and incentives of up to 80% of upgrade costs are
offered to homeowners to ensure every house meets up to this standard enhancing accessibility for all
(54). Smart technologies that encourage community access for the aged and people with disabilities are
widely deployed in Singapore. For example, the Green Man+ initiative enables the companion of the old or
people with disabilities to tap a concession card on a reader that gives them more time to cross the road at
crosswalks [79]. Housing is affordable and available for all ranging from high-rise buildings to private
properties and up to 80% of the population live in public housing. Public satisfaction with housing has
remained high over the years at 90% [78]. Singapore understands that by 2050, the majority of its
population will age and has factored that into physical planning to ensure the needs of everyone are met.
Building code reviews and standards aimed at establishing suitable homes for all Singaporeans to thrive
and age successfully while maintaining independence have been effected and backed by relevant legal
instruments and policies [78]. Singapore’s moniker is ‘city in a garden’. There is ubiquitous lush greenery
which can be found from rooftops to the streetscape to parks within 400 m of most homes. Parks are
designed to enhance leisure and to be visually appealing. It is no gainsaying that efforts have been made to
ensure the city is truly inclusive.

5.1.3. Transportation

The transportation sector is a big source of pollution emission that impacts urban sustainability.
Achieving urban sustainability and improving liveability depends largely on an efficient public
transportation system [80]. Singapore promotes public transport as the most effective and
environmentally-friendly way to get around. It is a pioneer in integrated sustainable transport policy and
a leader in mobility management [72].

Technology has been effectively deployed to solve traffic problems and provide travel information in
real-time. Integrated land use and transportation planning with effective policies as well as a constant
improvement over the years, ensured this good transport system. Bike-sharing services which are a zero-
carbon means of transport are prevalent in Singapore [81]. Walking is also actively encouraged with its
attendant positive environmental and health benefits [82]. Residents are favorably disposed towards
active mobility and report satisfaction with the walking infrastructure in place [83]. Homes and amenities
are built around major transport hubs to facilitate easier access without needing cars. It was expected by
2020 that the number of rail lines will double to maintain efficiency and cater to the increasing population
as well as an increased number of public transit users [84]. As part of efforts to reduce congestion from
the traffic flowing in and out of the city center which also has an environmental impact, regional centers
were introduced to bring jobs closer to home Effective Government policies have reduced car dependency,
encouraged public transportation, and reduced traffic congestion [85]. Globally, Singapore perhaps has
the most technologically sophisticated and comprehensive urban Electronic Road Pricing system which is
set to be replaced soon by an even more advanced satellite-based system which will make them one of the
first countries to roll out the technology [86,87]. Singapore remains a pioneer in adopting new and
innovative technologies to explore new frontiers in the transportation sector.

5.1.4. People-centered approach and conservation

To Singapore, sustainable development is not just about preserving the environment or building
infrastructure. It is about putting the community first in every developmental decision, building a close-
knit community, preserving a unique identity and local character by preserving and conserving the
heritage. Citizen participation is enhanced by incorporating big data in urban design where the citizens
willingly contribute to the data [77]. The country’s ongoing ‘Smart Nation’ initiative’ is people-centric as
its success is dependent on citizen participation and also provides another chance for participatory and
bottom-up governance [88].

Despite having lost up to 90% of its natural cover, Singapore is committed to biodiversity
conservation and has several initiatives, for example, the Singapore Green Plan among others to conserve
and sustain what is left of its natural landscape. Laws like the National Parks Act and Park and Trees Act
protect nature reserves with the National Parks Board charged with management [50,89,90]. There are
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protected nature reserves to conserve tropical rainforests and coastal mangroves despite the desperate
need for land. Because Singapore’s rapid growth and development mostly occurred at the detriment of
natural habitats and loss of important historical buildings [4,91], conservation has been intensified and
efforts like the Singapore conservation program have preserved at least 7,000 structures and buildings to
date. Planners have often found creative ways of ensuring the viability and relevance of old buildings
which is not an easy task with the people involved at every stage. The conservation efforts were not
always the case as land was deemed more critical for development than conservation [92]. The shift in
position is also a lesson on how unfavorable or poor situations can change in the face of evidence that says
otherwise.

5.1.5. Water and Energy Management

Singapore’s population to landmass ratio and limited natural water sources makes it a water-stressed
country but yet, its water and wastewater management is one of the global best practices [93]. 30% of the
country’s water demand is met through the recycling of water. Today, it is a pioneer hydro hub, a status
built off the success of its NEWater program [94]. The Active, Beautiful, Clean (ABC) Waters program
launched in 2006 integrates reservoirs and waterways with the neighboring environment achieving multi-
purposes of aesthetics, water quality improvement, and runoff management [95]. Rainwater is collected
and stored because freshwater is a scarce resource. Water is recycled and seawater desalinated to provide
for water needs. There is 100% recycling of water and wide public acceptance of reclaimed drinking water
as well as positive household water conservation attitudes [96]. The country understands its vulnerability
to the impact of climate change and has set out plans to improve water conservation, energy intensity, and
recycling [97]. It has pledged to reduce greenhouse emissions by 16% by 2020. There are also measures
to enhance drainage networks, promote resilience of the water supply system, coastal and natural
biodiversity preservation. In its early days in far back 1979, building regulations were enacted to control
external heat gain of air-conditioned buildings and regulate the overall thermal transfer value of new
constructions. Existing buildings that do not meet the regulated values were surcharged but expenses
incurred during retrofitting could be written off in taxes [98]. The country is very keen on using less
carbon-intensive fossil fuels and improving energy efficiency. The government is also implementing a
range of policies to achieve energy independence. Energy use is not subsidized and fuel and electricity
prices are regulated by market forces. Stiff penalties apply for inefficient or excessive use of energy [99].
Singapore sees itself as a living lab and does not shy away from constantly seeking new ways to solve its
problems.

5.1.6. Healthcare, Safety, and Security

Singapore ranked second in the 2017 and 2019 safe cities index [100,101]. The report studied the
areas of health security, personal safety, digital security, and infrastructure safety. It ranked highest in
personal safety which looked at how safe people are from violence and theft. However, there is still room
for improvement in the area of safety and quality of the public environment as noted by Stauskis [102]. It
also ranked first in the quality of its healthcare and accessibility for all. Digital technologies are infused in
many aspects of life in Singapore with residents embracing digital technologies without fear of identity
theft or privacy violations because of the security measures in place. The government adopts a holistic and
proactive stance to cybersecurity, regularly reviewing and improving measures to improve the resiliency
of the smart technologies in use [103]. Singapore has an excellent healthcare system that has been feted as
the best in the world both in terms of service delivery and outcomes [104].

However, concerns over rising costs in recent years have led to new measures by the government
geared at reducing individual out-of-pocket expenses, expanding coverage, and providing advice on
necessary tests and procedures [104,105]. There is a high life expectancy of 83 years and low infant
mortality of 2.4 per 1000 live births [106]. Singapore has a robust mix of public and private healthcare
systems whereby private physicians handle up to 80% of primary care and 80% of in-patient care is
provided by public hospitals which provide subsidized care [107]. Singapore understood the looming
challenge posed by its aging population and put in place the 2020 healthcare Master Plan to improve all
aspects of healthcare for its population [106]. Guidelines for healthcare professionals in line with the
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latest clinical guidelines are provided and regularly updated on the Ministry of Health’s website [106]. The
health financing scheme is run efficiently with contributions from both the public and private healthcare
sectors enabling excellent outcomes [104]. Tele-health services have further reduced the cost of
healthcare promoting accessibility for all. Healthcare, safety, and security are areas Singapore performs
excellently in.

5.1.7. Food Security

Even though Singapore imports about 90% of its food, it is ranked very highly in the global food
security index because it has succeeded in using policies to become a food secure nation by making its
food supply system robust [108]. Its strategies like the diversification of supply sources, the food fund, and
enhancing food imports have earned it this top spot. However, it understands that its dependence on
external sources is subject to forces it has no control over and is intensifying its urban food growing
program to achieve self-reliance in food production [109]. To shore up food security, it has some
international food production initiatives that allow for portions of produce to be shipped back to
Singapore like the Jilin province China agri-food project [110]. A focus on technology-enabled, small-
spaced urban farming supplies 10% of its food needs today with a plan to improve self-sufficiency to 30%
by 2030 through its ‘Singapore Food Story’ program [111].

6. WEAKNESSES OF THE SINGAPORE MODEL

Despite the Singapore model’s strengths, achievements, excellence, and high quality of life, there are
still areas for improvement for more sustainable urban living and outcomes. These areas of weakness and
improvement are discussed below.

6.1. Self-Sufficiency in Food Production/Food Security

Despite Singapore’s high ranking in food security, a weakness exists because it is not yet self-
sufficient in food production. The country’s small landmass of 722 square kilometers with only about 600
hectares available for agriculture makes it hard to produce enough food to feed its people. 90% of food is
imported from over 170 countries. Such dependence on foreign sources impacts its resiliency making it
vulnerable in the key area of food security and raises sustainability concerns [112,113]. Global events
further expose cracks in the system, for example, the post-2007 global food crisis and the Covid 19
pandemic [111,112,114]. To mitigate this problem of food production, urban farming is becoming more
intensive with roof-top gardening taking off on bigger scales and agrotechnology parks being established
to boost local food supply. Singapore’s urbanization has also had opportunity costs that manifest in food
production capacity decline. For instance, in 1965, farmlands occupied 25% of land resulting in partial
self-sufficiency in food production but by 2014, farmlands made up only 1% of land due to urbanization
[114]. Despite Singapore’s commitment and deployment of innovative methods like vertical farming,
insect farming, meat cultivation, etc, challenges still abound and widespread deployment and acceptance
are yet to be achieved [114]. The success and long-term sustainability of these innovations are yet to be
ascertained given the novelty of these technologies.

6.2. Urban Heat Island Effect

Urban Heat Island (UHI) is a phenomenon whereby built-up high-density urban areas have higher
temperatures than surrounding less urbanized areas [115]. Due to Singapore’s limited land size,
arguments could be made that the city had no choice but to expand/grow upwards. It currently has the
least intact original forest area in comparison to its neighboring countries [115]. Being a tropical country
with a very dense urban form, the effects of climate change has led to an increased UHI effect [116]. UHI
negatively impacts liveability and poses health concerns like heat stroke, cardiovascular stress, etc. More
energy is consumed to maintain ambient temperature with attendant feedback climate impacts [116]. The
temperature is set to rise more in the coming years as a result of climate change. This necessitates strong
mitigation efforts. While the green roofs widely used in Singapore are helping to mitigate UHI impacts and
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research endeavours like the ‘cooling Singapore’ is on-going, more work and action is still deemed
necessary.

6.3. Public Participation and Social Welfare

Numerous studies have critiqued Singapore’s mostly top-down management style [50], and labeled it
semi-authoritarian [117]. There are also critiques of insufficient public engagement but a gradual change
has been observed as the public is now more involved in issues like Environmental Impact Assessments
where there is a window of 20 working days to make contributions [4]. Despite the general high
satisfaction rate of the citizenry towards governance and high happiness levels and quality of life
[118,119], a case could be made for a more participative and inclusive planning process as this has proven
to yield even more satisfaction. The public expectation for more inclusive participation in governance is
also on the rise [120]. There is a need to pay more attention in this area as urban sustainability also entails
having engaged citizens. There are still pockets of poverty and inequality has risen [121-123]. The welfare
system is not able to sufficiently meet the basic needs of the poor who still battle with feeding and getting
adequate healthcare [124,125]. These gaps in the welfare system need to be addressed.

7. GOVERNANCE, THE BINDING AND SUCCESS FACTOR

Innovative and progressive urban planning and governance were wholly integral to the emergence of
Singapore as a best practice of sustainability. The Urban Redevelopment Authority (URA) is the central
body in charge of planning. It is a government institution that is 100% funded by the government. Their
work is built on the foundations of integrated master planning and development. Integrated planning in
Singapore entails planning for the very long term, at times as far as a century into the future while
building in scalability. Concept Plans and Master Plans guide Singapore’s urban planning. The in-built
scalability ensures that the plans can be reviewed as needed because change is a constant. From the early
days of the country’s growth, these plans have been systematically reviewed to meet the changing needs
while maintaining a balance between economic and social development (51). The government invests
substantially to improve its urban form [126]. Planners in Singapore have almost total power to shape
their urban development (6). They see their role as not just building a sustainable and functional urban
environment but as bringing citizens together in time and space via urban redevelopment, smart city, and
heritage [127]. There are ongoing plans to integrate within a few years, new Virtual Reality and
Augmented Reality technologies like HoloLens in urban design and planning [77].

Good leadership is central to implementing urban planning policies and Singapore’s leaders have
proven dedicated and resolved to build on the legacy of their pioneers who built green Singapore and see
it as their duty to ensure sustainability [128]. Planning policies and instruments are deployed as a tool to
cater to the needs of the citizenry and foster integration among its different ethnic groups while
strengthening the state’s political legitimacy [129]. Singapore employs four sets of instruments in its
planning: Planning controls, regulatory measures, public participation and awareness, and economic
instruments [130]. Stringent regulations guide the management and protection of the city’s environment.
There are laws covering subjects ranging from clean air to livestock management and strict fines and
monitoring to enforce these regulations which ensure compliance. The planning controls are laid out in
the concept plan which covers spatial and environmental goals. Public awareness and participation are
shaped through the education system, special campaigns, and the ‘clean and green week’. There are
channels to engage all sectors of the community in consultations on planning issues. The economic tools
employed in environmental management include licensing fees especially to limit city traffic, user fees
charged for wastewater treatment and collection, fiscal measures like lower prices for unleaded fuel to
encourage its use and use of other cleaner technologies, and auction fees [130]. Good governance is thus
the strongest factor that ensured Singapore’s success as an urban model.

8. CONCLUSION

This work appraised Singapore, the chosen model for urban sustainability, to provide an insight into
urban sustainability. Singapore is viewed as a good model as it satisfies most of the criteria assessed by
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urban sustainability indicators. As there are many USIs developed by different organizations, countries,
and researchers based on different frameworks, principles, and indicators, etc., there is no common
agreement on what makes up a category, index, or theme. Indicators as a set of tools are constantly
evolving and in this paper, the focus is on the various sectors indicators set out to measure as opposed to
using a set of USI to appraise the selected best practice.

There is a gap in the majority of the USIs in use today whereby the universal design for inclusivity is
not measured and thus, which this work fills by including and appraising it as a sustainability indicator in
this study. Universal design needs to be recognized as a key USI if it is to be believed that the city is indeed,
a place for all. It is key to emphasize that the selection of Singapore as a best practice in urban
sustainability does not imply it is a utopia or perfect by any means but we focus on urban sustainability, as
an aspect where it is a strong performer. Its favorable appraisal in a particular sector does not also imply
perfection, for example, in the area of universal design which is appraised positively in this work.

Singapore’s excellence is acknowledged and imported by many other cities and countries in both the
developed and developing world. The city-state is also constantly seeking to improve its urban
environment in line with the tenets of sustainability. When a good understanding of the concept of
sustainability forms the backbone of planning, cities will be a step closer to achieving sustainability.
Sustainability pervades all aspects of living and cuts across sectors like healthcare, transportation,
inclusivity, universal design, food security, ecological footprint to mention but a few. The Singapore
example can be replicated by incorporating the main indices of sustainability into the planning framework
of a city just like Singapore did. Singapore’s success story can be studied and analyzed as a framework that
can be tailored to suit other environments. The gaps and weaknesses identified in this study could also
guide Singapore in the improvement of its urban form. Critical appraisals of this nature contribute to
knowledge and provide important lessons for other countries to learn from.

REFERENCES

1. Baldock, K. C. (2020). Opportunities and threats for pollinator conservation in global towns and cities.
Current Opinion in Insect Science, 38, 63-71. https://doi.org/10.1016/j.cois.2020.01.006

2. Phillis, Y. A, Kouikoglou, V. S., & Verdugo, C. (2017). Urban sustainability assessment and ranking of
cities. Computers, Environment and Urban Systems, 64(C), 254-265.
http://dx.doi.org/10.1016%2Fj.compenvurbsys.2017.03.002

3. Ho, A. F. W,, Zheng, H., Cheong, K. H.,, En, W. L., Pek, P. P., Zhao, X., Morgan, G.G., et al. (2020). The
Relationship Between Air Pollution and All-Cause Mortality in Singapore. Atmosphere, 11(1), 9.
https://doi.org/10.3390/atmos11010009

4. Tan, S. (2017). Strategy for Environmental Sustainability for Island-State Singapore-Engaging the
Public. Asian Journal of Public Affairs, 9(2), 41-56. doi:10.18003 /ajpa.20173

5. Rocha, Z. L., & Yeoh, B. S. (2020). Measuring Race, Mixed Race, and Multiracialism in Singapore. In
Rocha, Z.L., & Aspinall, P.J. (Eds.), The Palgrave International Handbook of Mixed Racial and Ethnic
Classification. London, UK: Palgrave Macmillan, 629-647.

6. Shatkin, G. (2014). Reinterpreting the Meaning of the ‘Singapore Model’: State Capitalism and Urban
Planning. International Journal of Urban and Regional Research, 38(1), 116-137.
https://doi.org/10.1111/1468-2427.12095

7. Marcotullio, P. J. (2001). Asian urban sustainability in the era of globalization. Habitat international,
25(4),577-598.

8. Banai, R. (2017). The aerotropolis - Urban sustainability perspectives from the regional city. Journal of
Transport and Land Use, 10(1), 357-373.

9. Shmelev, S. E., &Shmeleva, I. A. (2018). Global urban sustainability assessment: A multidimensional
approach. Sustainable Development, 26(6), 904-920. https://doi.org/10.1002/sd.1887

10.Kim, H., Lee, N., & Kim, S.-N. (2018). Suburbia in evolution: Exploring polycentricity and suburban
typologies in the Seoul metropolitan area, South Korea. Land Use Policy, 75, 92-101.
https://doi.org/10.1016/j.landusepol.2018.03.033

11.Joun, H.-]., & Kim, H. (2020). Productivity Evaluation of Tourism and Culture for Sustainable Economic
Development: Analyzing South Korea’s Metropolitan Regions. Sustainability, 12(7), 2912.
https://doi.org/10.3390/su12072912

35


https://doi.org/10.1016/j.cois.2020.01.006
http://dx.doi.org/10.1016%2Fj.compenvurbsys.2017.03.002
https://doi.org/10.3390/atmos11010009
https://doi.org/10.1111/1468-2427.12095
https://doi.org/10.1002/sd.1887
https://doi.org/10.1016/j.landusepol.2018.03.033
https://doi.org/10.3390/su12072912

Adaku Jane Echendu

12.Hong, S., Kweon, I, Lee, B.-H., & Kim, H. (2019). Indicators and Assessment System for Sustainability of
Municipalities: A Case Study of South Korea’s Assessment of Sustainability of Cities (ASC).
Sustainability, 11(23), 6611. https://doi.org/10.3390/su11236611

13.Anoliefo, G., Isikhuemhen, O. S., & Ochije, N. (2003). Environmental implications of the erosion of
cultural taboo practices in Awka-South Local Government Area of Anambra State, Nigeria: 1.
Forests, trees, and water resource preservation. Journal of Agricultural and Environmental Ethics,
16(3), 281-296. https://doi.org/10.1023/A:1023680117717

14.Magni, G. (2017). Indigenous knowledge and implications for the sustainable development agenda.
European Journal of Education, 52(4), 437-447. https://doi.org/10.1111/ejed.12238

15.Echendu, A. ]. a. (2019). Urban planning, sustainable development and flooding : a case study of Port
Harcourt city, Nigeria. Thesis (M.Res.) - Western Sydney University.

16.Heinberg, R, & Lerch, D. (2010). What is sustainability? The Post Carbon Reader, 11-19.

17.Mebratu, D. (1998). Sustainability and sustainable development: historical and conceptual review.
Environmental impact assessment review, 18(6), 493-520.

18.Keivani, R. (2010). A review of the main challenges to urban sustainability. International Journal of
Urban Sustainable Development, 1(1-2), 5-16. https://doi.org/10.1080/19463131003704213

19.Brundtland Report (1987). Our Common Future, Commission on Environment and Development,
Oxford, UK: Oxford University Press.

20.Policy, S. f. E. (2018). Indicators for sustainable cities. Retrieved from http://ec.europa.eu/science-
environment-policy

21.Hamman, P. (2017). Definitions and redefinitions of urban sustainability: A bibliometric approach.
Environnement Urbain / Urban Environment, Volume 11, 1-27.
http://journals.openedition.org/eue/1540

22.Turvey, R. A. (2019). Planning Urban Futures With Reference to Sustainable Cities. In R. Turvey, & S.
Kurissery (Eds.), Intellectual, Scientific, and Educational Influences on Sustainability Research
(198-225). Hershey, PA: IGI Global. http://d0i:10.4018/978-1-5225-7302-9.ch009

23.Bibri, S. E. (2020). A Practical Integration of the Leading Paradigms of Urbanism: A Novel Model for
Data-Driven Smart Sustainable Cities of the Future. In Advances in the Leading Paradigms of
Urbanism and their Amalgamation (259-290). Cham, CH: Springer

24.La Greca, P., & Martinico, F. (2018). Shaping the Sustainable Urban Mobility. The Catania Case Study. In
Prof. Rocco Papa, Prof. Romano Fistola, & P. C. Gargiulo (Eds.), Smart Planning: Sustainability and
Mobility in the Age of Change (359-374). Cham, CH: Springer.

25.Echenduy, A, & Georgeou, N. (2021). ‘Not Going to Plan’: Urban Planning, Flooding, and Sustainability in
Port Harcourt City, Nigeria. Urban Forum. https://doi.org/10.1007/s12132-021-09420-0

26.World Bank. (2018). Global Platform for Sustainable Cities, “Urban Sustainability Framework. (1st
edition ed.). Washington, DC: World Bank.

27.Madu, C. N.,, Kuei, C. H, & Lee, P. (2017). Urban sustainability management: A deep learning
perspective. Sustainable Cities and Society, 30, 1-17. https://doi.org/10.1016/j.scs.2016.12.012

28.Zhang, X., & Li, H. (2018). Urban resilience and urban sustainability: What we know and what do not
know? Cities, 72, 141-148. https://doi.org/10.1016/j.cities.2017.08.009

29.0choa, J. ], Tan, Y., Qian, Q. K., Shen, L., & Moreno, E. L. (2018). Learning from best practices in
sustainable urbanization. Habitat international, 78, 83-95.
https://doi.org/10.1016/j.habitatint.2018.05.013

30.Echendu, A. ]. (2020b). Urban Planning—“It's All About Sustainability”: Urban Planners’
Conceptualizations of Sustainable Development in Port Harcourt, Nigeria International Journal of
Sustainable Development and planning, 15(5), 593-601. https://doi.org/10.18280/ijsdp.150501

31.Michael, F. L., Noor, Z. Z., & Figueroa, M. ]. (2014). Review of urban sustainability indicators assessment
- Case study between Asian countries. Habitat international, 44, 491-500.
https://doi.org/10.1016/j.habitatint.2014.09.006

32.Deng, D, Liu, S., Wallis, L., Duncan, E., & McManus, P. (2017). Urban Sustainability Indicators: how do
Australian city decision makers perceive and use global reporting standards? Australian
geographer, 48(3), 401-416. https://doi.org/10.1080/00049182.2016.1277074

33.Huang, L., Wy, J., & Yan, L. (2015). Defining and measuring urban sustainability: a review of indicators.
Landscape ecology, 30(7), 1175-1193. https://doi.org/10.1007 /s10980-015-0208-2

34.Hak, T. Moldan, B., & Dahl, A. L. (2012). Sustainability indicators: a scientific assessment (Vol. 67).
Washington, DC: Island Press.

35.Ahvenniemi, H., Huovila, A., Pinto-Sepp4, 1., & Airaksinen, M. (2017). What are the differences between
sustainable and smart cities? Cities, 60, 234-245. https://doi.org/10.1016/j.cities.2016.09.009

36


https://doi.org/10.3390/su11236611
https://doi.org/10.1023/A:1023680117717
https://doi.org/10.1111/ejed.12238
https://doi.org/10.1080/19463131003704213
http://ec.europa.eu/science-environment-policy
http://ec.europa.eu/science-environment-policy
https://doi.org/10.1007/s12132-021-09420-0
https://doi.org/10.1016/j.scs.2016.12.012
https://doi.org/10.1016/j.cities.2017.08.009
https://doi.org/10.1016/j.habitatint.2018.05.013
https://doi.org/10.18280/ijsdp.150501
https://doi.org/10.1016/j.habitatint.2014.09.006
https://doi.org/10.1080/00049182.2016.1277074
https://doi.org/10.1007/s10980-015-0208-2
https://doi.org/10.1016/j.cities.2016.09.009

Critical appraisal of an example of best practice in urban sustainability

36.Huovila, A., Bosch, P., & Airaksinen, M. (2019). Comparative analysis of standardized indicators for
Smart sustainable cities: What indicators and standards to use and when? Cities, 89, 141-153.
https://doi.org/10.1016/j.cities.2019.01.029

37.Dizdaroglu, D. (2017). The role of indicator-based sustainability assessment in policy and the decision-
making process: A review and outlook. Sustainability, 9(6), 1018.
https://doi.org/10.3390/su9061018

38.Cohen, M. (2017). A systematic review of urban sustainability assessment literature. Sustainability,
9(11), 2048. https://doi.org/10.3390/su9112048

39.Rajaonson, J., & Tanguay, G. A. (2019). Urban Sustainability Indicators from a Regional Perspective:
Lessons from the Montreal Metropolitan Area. Social Indicators Research, 141(3), 985-1005.
https://doi.org/10.1007/s11205-017-1823-x

40.Turcu, C. (2013). Re-thinking sustainability indicators: local perspectives of urban sustainability.
Journal of Environmental Planning and Management, 56(5), 695-719.
https://doi.org/10.1080/09640568.2012.698984

41.Dunlap, R. E. (1991). Trends in public opinion toward environmental issues: 1965-1990. Society &
Natural Resources, 4(3), 285-312. https://doi.org/10.1080/08941929109380761

42.Mol, A. P. (2000). The environmental movement in an era of ecological modernisation. Geoforum, 31(1),
45-56. https://doi.org/10.1016/S0016-7185(99)00043-3

43.Echendu, A. ]J. (2020a). The impact of flooding on Nigeria's sustainable development goals (SDGs).
Ecosystem Health and Sustainability, 6(1). https://doi.org/10.1080/20964129.2020.1791735

44.Couch, C, & Dennemann, A. (2000). Urban regeneration and sustainable development in Britain: The
example of the Liverpool Ropewalks Partnership. Cities, 17(2), 137-147.

45.He, B.-]., Zhao, D.-X,, Zhu, ]., Darko, A, & Gou, Z.-H. (2018). Promoting and implementing urban
sustainability in China: An integration of sustainable initiatives at different urban scales. Habitat
international, 82, 83-93. https://doi.org/10.1016/j.habitatint.2018.10.001

46.Muriuki, G., Dowd, A.-M., & Ashworth, P. (2016). Urban sustainability-a segmentation study of Greater
Brisbane, Australia. Journal of Environmental Planning and Management, 59(3), 414-435.
https://doi.org/10.1080/09640568.2015.1014958

47.Shen, L.-Y, Ochoa, ]. ], Shah, M. N,, & Zhang, X. (2011). The application of urban sustainability
indicators-A comparison between various practices. Habitat international, 35(1), 17-29.
https://doi.org/10.1016/j.habitatint.2010.03.006

48.Shmelev, S. E., & Shmeleva, I. A. (2019). Multidimensional sustainability benchmarking for smart
megacities. Cities, 92, 134-163. https://doi.org/10.1016/j.cities.2019.03.015

49.Shmelev, S. (2017). Multidimensional sustainability assessment for megacities. In S. Shmelev (Ed.),
Green Economy Reader (Vol. 6, 205-236). Cham, CH: Springer.

50.Han, H. (2017). Singapore, a garden city: Authoritarian environmentalism in a developmental state. The
Journal of Environment & Development, 26(1), 3-24.
https://doi.org/10.1177%2F1070496516677365

51.Henderson, J. C. (2012). Planning for success: Singapore, the model city-state? Journal of International
Affairs, 65, 69-83.

52.Chinn, D., Dimson, J., Goodman, A., & Gleeson, I. (2015). World-class government. Transforming the UK
public sector in an era of austerity: Five lessons from around the world. In Discussion paper,
McKinsey & Company. Retrieved from
https://www.mckinsey.de/~/media/mckinsey/industries/public%Z20sector/our%20insights/wor
1d-class%20government%?20transforming%Z20the%20uk%20public%20sector/world-
class_government_transforming_the_uk_public_sector.pdf

53.Miao, J. T. (2018). Parallelism and evolution in transnational policy transfer networks: the case of Sino-
Singapore Suzhou Industrial Park (SIP). Regional Studies, 52(9), 1191-1200.
https://doi.org/10.1080/00343404.2017.1418979

54.Wei, Z., Chen, T., Chiu, R. L., & Chan, E. H. (2017). Policy transferability on public housing at the city
level: Singapore to Guangzhou in China. Journal of Urban Planning and Development, 143(3),
05017010. https://doi.org/10.1061/(ASCE)UP.1943-5444.0000392

55.Neirotti, P., De Marco, A., Cagliano, A. C., Mangano, G., & Scorrano, F. (2014). Current trends in Smart
City initiatives: Some stylised facts. Cities, 38, 25-36. https://doi.org/10.1016/j.cities.2013.12.010

56.Rebernik, N., Szajczyk, M., Bahillo, A, &GolicnikMarusi¢, B. (2020). Measuring Disability Inclusion
Performance in Cities Using Disability Inclusion Evaluation Tool (DIETool). Sustainability, 12(4),
1378. https://doi.org/10.3390/su12041378

57.]Jones, P. (2014). Situating universal design architecture: designing with whom? Disability and
rehabilitation, 36(16), 1369-1374. https://doi.org/10.3109/09638288.2014.944274

37


https://doi.org/10.1016/j.cities.2019.01.029
https://doi.org/10.3390/su9061018
https://doi.org/10.3390/su9112048
https://doi.org/10.1007/s11205-017-1823-x
https://doi.org/10.1080/09640568.2012.698984
https://doi.org/10.1080/08941929109380761
https://doi.org/10.1016/S0016-7185(99)00043-3
https://doi.org/10.1080/20964129.2020.1791735
https://doi.org/10.1016/j.habitatint.2018.10.001
https://doi.org/10.1080/09640568.2015.1014958
https://doi.org/10.1016/j.habitatint.2010.03.006
https://doi.org/10.1016/j.cities.2019.03.015
https://doi.org/10.1177%2F1070496516677365
https://www.mckinsey.de/~/media/mckinsey/industries/public%20sector/our%20insights/world-class%20government%20transforming%20the%20uk%20public%20sector/world-class_government_transforming_the_uk_public_sector.pdf
https://www.mckinsey.de/~/media/mckinsey/industries/public%20sector/our%20insights/world-class%20government%20transforming%20the%20uk%20public%20sector/world-class_government_transforming_the_uk_public_sector.pdf
https://www.mckinsey.de/~/media/mckinsey/industries/public%20sector/our%20insights/world-class%20government%20transforming%20the%20uk%20public%20sector/world-class_government_transforming_the_uk_public_sector.pdf
https://doi.org/10.1080/00343404.2017.1418979
https://doi.org/10.1061/(ASCE)UP.1943-5444.0000392
https://doi.org/10.1016/j.cities.2013.12.010
https://doi.org/10.3390/su12041378
https://doi.org/10.3109/09638288.2014.944274

Adaku Jane Echendu

58.Salha, R. A, Jawabrah, M. Q., Badawy, U. I,, Jarada, A., & Alastal, A. I. (2020). Towards Smart, Sustainable,
Accessible and Inclusive City for Persons with Disability by Taking into Account Checklists Tools.
Journal of Geographic Information System, 12(4), 348-371.
https://doi.org/10.4236/jgis.2020.124022

59.Borowczyk, J. (2018). Sustainable urban development: Spatial analyses as novel tools for planning a
universally designed city. Sustainability, 10(5), 1407. https://doi.org/10.3390/su10051407

60.Castro, C.-P., Sarmiento, ].-P., Edwards, R, Hoberman, G., & Wyndham, K. (2017). Disaster risk
perception in urban contexts and for people with disabilities: case study on the city of Iquique
(Chile). Natural Hazards, 86(1), 411-436. https://doi.org/10.1007/s11069-016-2698-x

61.Pinilla-Roncancio, M., Mactaggart, 1., Kuper, H., Dionicio, C., Naber, ]J., Murthy, G., & Polack, S. (2020).
Multidimensional poverty and disability: A case control study in India, Cameroon, and Guatemala.
SSM-Population Health, 11, 100591. https://dx.doi.org/10.1016%2Fj.ssmph.2020.100591

62.Hartblay, C. (2017). Good ramps, bad ramps: Centralized design standards and disability access in
urban Russian infrastructure: Good ramps, bad ramps. American ethnologist, 44(1), 9-22.
https://doi.org/10.1111/amet.12422

63.Kadir, S. A., & Jamaludin, M. (2013). Universal design as a significant component for sustainable life and
social development. Procedia-Social and Behavioral Sciences, 85, 179-190.
https://doi.org/10.1016/j.sbspro.2013.08.349

64.United Nations, Department of Economic and Social Affairs, Population Division (2015). World
Urbanization Prospects: The 2014 Revision, (ST/ESA/SER.A/366).

65.Tan, Y. S, Lee, T. ]., & Tan, K. (2009). Clean, green and blue: Singapore's journey towards environmental
and water sustainability. Institute of Southeast Asian Studies, Singapore: ISEAS Publishing.
66. Authority, U. R. (2012). Designing our city: Planning for a sustainable Singapore. skyline [Supplement].
67.Estevez, E., Lopes, N., & Janowski, T. (2016). Smart sustainable cities: Reconnaissance Study. Retrieved
from https://www.idrc.ca/sites/default/files/sp/Documents%20EN /smart-cities-report.pdf
68.Curien, R. (2017). Singapore, a Model for (Sustainable?) Urban Development in China. An Overview of
20 Years of Sino-Singaporean Cooperation. China Perspectives, 2017(2017 /1), 25-35.
https://doi.org/10.4000/chinaperspectives.7183

69.Lai, B, Tan, W. K,, & Lu, Q. S. (2018). Clinical efficacy of a two-year oral health programme for infants
and toddlers in Singapore. Singapore medical journal, 59(2), 87.
https://doi.org/10.11622 /smedj.2017045

70.Loh, ], & Hu, G. (2019). Teacher education in Singapore. In ]. Lampert (Ed.), Oxford research
encyclopedia of education. Oxford, UK: Oxford University Press.

71.Quabh, J. S. (2018). Why Singapore works: five secrets of Singapore’s success. Public Administration and
Policy, 21(1), 5-21. https://doi.org/10.1108/PAP-06-2018-002

72.Lee, S.-K., & Low, E. (2017). Singapore’s education system: Some key success factors. New Zealand Centre
for Political Research, March19. Retrieved from https://www.nzcpr.com/singapores-education-
system-some-key-success-factors/

73.Chang, C.-H., & Pascua, L. (2017). The curriculum of climate change education: A case for Singapore. The
Journal of Environmental Education, 48(3), 172-181.
https://doi.org/10.1080/00958964.2017.1289883

74.Deng, Z., & Gopinathan, S. (2016). PISA and high-performing education systems: explaining Singapore’s
education success. Comparative Education, 52(4), 449-472.
https://doi.org/10.1080/03050068.2016.1219535

75.Kumar, P. (2013). Bridging East and West educational divides in Singapore. Comparative Education,
49(1), 72-87. https://doi.org/10.1080/03050068.2012.740221

76.Echendu, A. ]., & Okafor, P. C. C. (2021). Smart city technology: a potential solution to Africa's growing
population and rapid urbanization? Development Studies Research, 8(1), 82-93.
https://doi.org/10.1080/21665095.2021.1894963

77.Tunger, B. (2020). Augmenting Reality: (Big-) Data-informed Urban Design and Planning. Architectural
Design, 90(3), 52-59. https://doi.org/10.1002/ad.2568

78.Yuen, B. (2019). Moving towards age-inclusive public housing in Singapore. Urban research & practice,
12(1), 84-98. https://doi.org/10.1080/17535069.2018.1451556

79.Woetzel, J., Remes, ]., Boland, B., Lv, K, Sinha, S., Strube, G., Means, ., Law, J., Cadena, A., & von der Tann,
V. (2018). Smart cities: Digital solutions for a more livable future. McKinsey Global Institute, Report.
June 5, (1-152).
https://www.mckinsey.com/~/media/mckinsey/business%20functions/operations/our%20insig
hts/smart%?20cities%20digital%20solutions%20for%20a%20more%?20livable%20future /mgi-
smart-cities-full-report.pdf

38


https://doi.org/10.4236/jgis.2020.124022
https://doi.org/10.3390/su10051407
https://doi.org/10.1007/s11069-016-2698-x
https://dx.doi.org/10.1016%2Fj.ssmph.2020.100591
https://doi.org/10.1111/amet.12422
https://doi.org/10.1016/j.sbspro.2013.08.349
https://www.idrc.ca/sites/default/files/sp/Documents%20EN/smart-cities-report.pdf
https://doi.org/10.4000/chinaperspectives.7183
https://doi.org/10.11622/smedj.2017045
https://doi.org/10.1108/PAP-06-2018-002
https://doi.org/10.1080/00958964.2017.1289883
https://doi.org/10.1080/03050068.2016.1219535
https://doi.org/10.1080/03050068.2012.740221
https://doi.org/10.1080/21665095.2021.1894963
https://doi.org/10.1002/ad.2568
https://doi.org/10.1080/17535069.2018.1451556
https://www.mckinsey.com/~/media/mckinsey/business%20functions/operations/our%20insights/smart%20cities%20digital%20solutions%20for%20a%20more%20livable%20future/mgi-smart-cities-full-report.pdf
https://www.mckinsey.com/~/media/mckinsey/business%20functions/operations/our%20insights/smart%20cities%20digital%20solutions%20for%20a%20more%20livable%20future/mgi-smart-cities-full-report.pdf
https://www.mckinsey.com/~/media/mckinsey/business%20functions/operations/our%20insights/smart%20cities%20digital%20solutions%20for%20a%20more%20livable%20future/mgi-smart-cities-full-report.pdf

Critical appraisal of an example of best practice in urban sustainability

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

81.Shen, Y., Zhang, X., & Zhao, J. (2018). Understanding the usage of dockless bike sharing in Singapore.
International Journal of Sustainable Transportation, 12(9), 686-700.
https://doi.org/10.1080/15568318.2018.1429696

82.Wang, Y., & Wong, Y. D. (2020). Repositioning urban heritage for active mobility: Indications from news
coverage in Singapore. Cities, 98, 102525. https://doi.org/10.1016/j.cities.2019.102525

83.Lopez, M. C. R, & Wong, Y. D. (2017). Attitudes towards active mobility in Singapore: a qualitative
study. Case studies on transport policy, 5(4), 662-670. https://doi.org/10.1016/j.cstp.2017.07.002

84.Haque, M. M., Chin, H. C,, & Debnath, A. K. (2013). Sustainable, safe, smart-three key elements of
Singapore’s evolving transport policies. Transport Policy, 27, 20-31.
https://doi.org/10.1016/j.tranpol.2012.11.017

85.Diao, M. (2019). Towards sustainable urban transport in Singapore: Policy instruments and mobility
trends. Transport Policy, 81(C), 320-330.doi:10.1016/j.tranpol.2018.05.005

86.Chang, F., & Das, D. (2020). Smart nation Singapore: Developing policies for a citizen-oriented smart
city initiative. In Kundu D., Sietchiping R., & K. M. (Eds.), Developing National Urban Policies (425-
440). Singapore: Springer.

87.Theseira, W. (2020). Congestion Control in Singapore. Paper presented at the International Transport
Forum  Discussion  Papers, Paris. https://www.oecd-ilibrary.org/docserver/7d266609-
en.pdf?expires=1611696323&id=id&accname=guest&checksum=1328A0278EF655CCOE38E3D75
7A7B0CB

88.Kong, L., & Woods, O. (2018). The ideological alignment of smart urbanism in Singapore: Critical
reflections on a political paradox. Urban Studies, 55(4), 679-701.
https://doi.org/10.1177%2F0042098017746528

89.Chun, J. (2019). The Protection of Nature Reserves under the Parks and Trees Act-A Deep Dive. NUS
Asia-Pacific Centre for Environmental Law Working Paper, 19(05).

90.Davison, G., Cai, Y., Li, T., & Lim, W. (2018). Integrated research, conservation and management of Nee
Soon freshwater swamp forest, Singapore: hydrology and biodiversity. The Gardens' Bulletin
(Singapore), 70(70), 1-7.

91.00i, G.-L. (2002). The Role of the State in Nature Conservation in Singapore. Society & Natural
Resources, 15(5), 455-460. doi:10.1080,/08941920252866800

92.Wee, Y., & Hale, R. (2008). The Nature Society (Singapore) and the struggle to conserve Singapore’s
nature areas. Nature in Singapore, 1, 41-49.

93.Sanlath, C., & Masila, N. M. (2020). Water demand management: What lessons can be learned from
Singapore’s water conservation policy? Water Utility Journal, 26, 1-8.

94.Lefebvre, 0. (2018). Beyond NEWater: An insight into Singapore's water reuse prospects. Current
Opinion in Environmental Science & Health, 2, 26-31. https://doi.org/10.1016/j.coesh.2017.12.001

95.Goh, X. P.,, Radhakrishnan, M., Zevenbergen, C., & Pathirana, A. (2017). Effectiveness of runoff control
legislation and Active, Beautiful, Clean (ABC) Waters design features in Singapore. Water, 9(8), 627.
https://doi.org/10.3390/w9080627

96.Timm, S. N., & Deal, B. M. (2018). Understanding the behavioral influences behind Singapore's water
management strategies. Journal of Environmental Planning and Management, 61(10), 1654-1673.
https://doi.org/10.1080/09640568.2017.1369941

97.Vincent, L., Michel, L., Catherine, C., & Pauline, R. (2014). The energy cost of water independence: the
case of Singapore. Water Science and Technology, 70(5), 787-794.
https://doi.org/10.2166/wst.2014.290

98.Chou, S., & Ho, J. (1985). A national strategy for energy management in Singapore. Energy, 10(9), 1017-
1022,

99.Bhati, A., Hansen, M., & Chan, C. M. (2017). Energy conservation through smart homes in a smart city: A
lesson for Singapore households. Energy Policy, 104, 230-239.
https://doi.org/10.1016/j.enpol.2017.01.032

100.Economist, T. (2019). Urban Security and Resilience in an Interconnected World. Retrieved from
https://safecities.economist.com/wp-content/uploads/2019/08/Aug-5-ENG-NEC-Safe-Cities-
2019-270x210-19-screen.pdf

101.Meixler, E. (2017). These Are the Most (And Least) Safe Cities in the World. Retrieved from
https://time.com/4983344 /worlds-safest-best-worst-cities/

39


https://doi.org/10.1016/j.habitatint.2018.10.002
https://doi.org/10.1080/15568318.2018.1429696
https://doi.org/10.1016/j.cities.2019.102525
https://doi.org/10.1016/j.cstp.2017.07.002
https://doi.org/10.1016/j.tranpol.2012.11.017
https://www.oecd-ilibrary.org/docserver/7d266609-en.pdf?expires=1611696323&id=id&accname=guest&checksum=1328A0278EF655CC0E38E3D757A7B0CB
https://www.oecd-ilibrary.org/docserver/7d266609-en.pdf?expires=1611696323&id=id&accname=guest&checksum=1328A0278EF655CC0E38E3D757A7B0CB
https://www.oecd-ilibrary.org/docserver/7d266609-en.pdf?expires=1611696323&id=id&accname=guest&checksum=1328A0278EF655CC0E38E3D757A7B0CB
https://doi.org/10.1177%2F0042098017746528
https://doi.org/10.1016/j.coesh.2017.12.001
https://doi.org/10.3390/w9080627
https://doi.org/10.1080/09640568.2017.1369941
https://doi.org/10.2166/wst.2014.290
https://doi.org/10.1016/j.enpol.2017.01.032
https://safecities.economist.com/wp-content/uploads/2019/08/Aug-5-ENG-NEC-Safe-Cities-2019-270x210-19-screen.pdf
https://safecities.economist.com/wp-content/uploads/2019/08/Aug-5-ENG-NEC-Safe-Cities-2019-270x210-19-screen.pdf
https://time.com/4983344/worlds-safest-best-worst-cities/

Adaku Jane Echendu

102.Stauskis, G. (2017). The Methodology for Evaluating Accessibility as a Tool for Increasing Social
Responsiveness of Urban Landscapes in Singapore. Acta Scientiarum Polonorum. Formatio
Circumiectus, 16(2), 199-216. doi:10.15576/ASP.FC/2017.16.2.199

103.Luk, C. Y. (2019). Strengthening Cybersecurity in Singapore: Challenges, Responses, and the Way
Forward. In Abassi, R, & Douss, A.B.C. (Eds.), Security Frameworks in Contemporary Electronic
Government (96-128). Hershey, PA: IGI Global.

104.Lim, J. (2017). Sustainable health care financing: the Singapore experience. Global Policy, 8, 103-109.
https://doi.org/10.1111/1758-5899.12247

105.0ng, Y. Y, & Tan, G. E. (2019). Appropriate healthcare in Singapore: A reflection. Proceedings of
Singapore Healthcare, 28(1), 3-5. https://doi.org/10.1177%2F2010105818790580

106.Lim, W. S,, Wong, S. F., Leong, I, Choo, P., & Pang, W. S. (2017). Forging a frailty-ready healthcare
system to meet population ageing. International journal of environmental research and public health,
14(12), 1448. https://doi.org/10.3390/ijerph14121448

107.Cheah, J. (2001). Chronic disease management: a Singapore perspective. Bmj, 323(7319), 990-993.
https://dx.doi.org/10.1136%2Fbm;j.323.7319.990

108.Glendinning, E., Shee, S. Y., Nagpaul, T., & Chen, ]. (2018). Hunger in a food lover's paradise:
Understanding food insecurity in Singapore. Retrieved from
https://inklibrary.smu.edu.sg/cgi/viewcontent.cgi?article=1011&context=lien_reports

109.Tortajada, C., & Zhang, H. (2016). Food policy in Singapore. Food sciences. Elsevier, 1(2016), 1-7.
http://dx.doi.org/10.1016/B978-0-08-100596-5.21083-4

110.Caballero-Anthony, M., Teng, P., & Montesclaros, ]J. M. L. (2020). COVID-19 and Food Security in Asia:
How Prepared are We? NTS Insight, No. IN20-03, Singapore: RSIS Centre for Non Traditional
Security Studies (NTS Centre), Nanyang Technological University Singapore.

111.Teng, P. (2020). Assuring food security in Singapore, a small island state facing COVID-19. Food
Security, 12(4), 801-804. https://doi.org/10.1007/s12571-020-01077-0

112.Rut, M., & Davies, A. R. (2018). Transitioning without confrontation? Shared food growing niches and
sustainable food transitions in Singapore. Geoforum, 96, 278-288.
https://doi.org/10.1016/j.geoforum.2018.07.016

113.Montesclaros, ]. M. L., Liy, S., & Teng, P. P. (2018). Scaling Up Commercial Urban Agriculture to Meet
Food Demand in Singapore: An Assessment of the Viability of Leafy Vegetable Production Using Plant
Factories with Artificial Lighting in a 2017 Land Tender (First Tranche). Retrieved from
https://www.think-asia.org/bitstream/handle/11540/8499/NTS-Report-No.-7-%e2%80%93-
Scaling-Up-Commercial-Urban-Agriculture-to-Meet-Food-Demand-in-Singapore_-February-2018-
1.pdf?sequence=1

114.Mok, W. K., Tan, Y. X,, & Chen, W. N. (2020). Technology innovations for food security in Singapore: A
case study of future food systems for an increasingly natural resource-scarce world. Trends in Food
Science & Technology, 102, 155-168. https://doi.org/10.1016/j.tifs.2020.06.013

115.Aflaki, A, Mirnezhad, M., Ghaffarianhoseini, A., Ghaffarianhoseini, A, Omrany, H., Wang, Z.-H., &
Akbari, H. (2017). Urban heat island mitigation strategies: A state-of-the-art review on Kuala
Lumpur, Singapore and Hong Kong. Cities, 62, 131-145.
https://doi.org/10.1016/j.cities.2016.09.003

116.Borzino, N., Chng, S., Mughal, M. 0., & Schubert, R. (2020). Willingness to Pay for Urban Heat Island
Mitigation: A Case Study of Singapore. Climate, 8(7), 82. https://doi.org/10.3390/cli8070082

117.Woo, ]. (2020). Policy capacity and Singapore’s response to the COVID-19 pandemic. Policy and
Society, 39(3), 345-362. https://doi.org/10.1080/14494035.2020.1783789

118.Ng, R. (2018). Cloud computing in Singapore: Key drivers and recommendations for a smart nation.
Politics and Governance, 6(4), 39-47. https://doi.org/10.17645/pag.v6i4.1757

119.Riyantoko, P. A. (2020). Southeast Asia Happiness Report in 2020 Using Exploratory Data Analysis.
Ijconsist Journals, 2(1), 16-21.

120.Karippur, N. K, Liang, S, & Balaramachandran, P. R. (2020). Factors Influencing the Adoption
Intention of Artificial Intelligence for Public Engagement in Singapore. International Journal of
Electronic Government Research (IJEGR), 16(4), 73-93. http://doi.org/10.4018/1JEGR.202010010

121.Rahim, L. Z.,, & Yeoh, L. K. (2019). Social Policy Reform and Rigidity in Singapore’s Authoritarian
Developmental State. In L. Z. Rahim & M. D. Barr (Eds.), The Limits of Authoritarian Governance in
Singapore's Developmental State (95-130). Singapore: Springer. https://doi.org/10.1007/978-981-
13-1556-5

122.Rodan, G. (2021). Inequality and Political Representation in the Philippines and Singapore. Journal of
Contemporary Asia, 51(2), 233-261. https://doi.org/10.1080/00472336.2019.1607531

40


https://doi.org/10.1111/1758-5899.12247
https://doi.org/10.1177%2F2010105818790580
https://doi.org/10.3390/ijerph14121448
https://dx.doi.org/10.1136%2Fbmj.323.7319.990
https://ink.library.smu.edu.sg/cgi/viewcontent.cgi?article=1011&context=lien_reports
http://dx.doi.org/10.1016/B978-0-08-100596-5.21083-4
https://doi.org/10.1007/s12571-020-01077-0
https://doi.org/10.1016/j.geoforum.2018.07.016
https://www.think-asia.org/bitstream/handle/11540/8499/NTS-Report-No.-7-%e2%80%93-Scaling-Up-Commercial-Urban-Agriculture-to-Meet-Food-Demand-in-Singapore_-February-2018-1.pdf?sequence=1
https://www.think-asia.org/bitstream/handle/11540/8499/NTS-Report-No.-7-%e2%80%93-Scaling-Up-Commercial-Urban-Agriculture-to-Meet-Food-Demand-in-Singapore_-February-2018-1.pdf?sequence=1
https://www.think-asia.org/bitstream/handle/11540/8499/NTS-Report-No.-7-%e2%80%93-Scaling-Up-Commercial-Urban-Agriculture-to-Meet-Food-Demand-in-Singapore_-February-2018-1.pdf?sequence=1
https://doi.org/10.1016/j.tifs.2020.06.013
https://doi.org/10.1016/j.cities.2016.09.003
https://doi.org/10.3390/cli8070082
https://doi.org/10.1080/14494035.2020.1783789
https://doi.org/10.17645/pag.v6i4.1757
http://doi.org/10.4018/IJEGR.202010010
https://doi.org/10.1080/00472336.2019.1607531

Critical appraisal of an example of best practice in urban sustainability

123.Davidson, G., & Drakakis-Smith, D. (2019). The price of success: disadvantaged groups in Singapore. In
G. Davidson & D. Drakakis-Smith (Eds.), Uneven Development in South East Asia (75-99). Londra.
UK: Routledge.

124.Tan, N., Kaur-Gill, S., Dutta, M. ], & Venkataraman, N. (2017). Food insecurity in Singapore: The
communicative (dis) value of the lived experiences of the poor. Health communication, 32(8), 954-
962. https://doi.org/10.1080/10410236.2016.1196416

125.Chew, A. (2018). Singapore: A Prosperous, Equal and Happy Society. Singapore Policy Journal. October,
8.

126.Shan, M., Hwang, B.-G., & Zhu, L. (2017). A global review of sustainable construction project financing:
policies, practices, and research efforts. Sustainability, 9(12), 2347.
https://doi.org/10.3390/su9122347

127.Clark, J. T. (2019). From Global City to ‘City of Villages: Tracing the State Discourse of
Cosmopolitanism in Modern Singaporean History. Journal of Intercultural Studies, 40(4), 399-416.
https://doi.org/10.1080/07256868.2019.1628718

128.Environment, M. o. t., Water Resources, & Development, M. o. N. (2014). Sustainable Singapore
Blueprint 2015. Retrieved from https://www.nccs.gov.sg/docs/default-source/default-document-
library/sustainable-singapore-blueprint-2015.pdf

129.Im Sik, C,, & Kriznik, B. (2017). Developmental Urbanisation in Singapore and South Korea. In
Community-Based Urban Development. Evolving Urban Paradigms in Singapore and Seoul (9-39).
Singapore: Springer. doi: 10.1007/978-981-10-1987-6

130.Leitmann, J. (2000). Integrating the environment in urban development: Singapore as a model of good
practice. Urban Development Division, World Bank, Washington. Retrieved from
https://www.researchgate.net/publication/255596553_Integrating_the_Environment_in_Urban_
Development_Singapore_as_a_Model_of_Good_Practice

Appendix
Table 1. List of Urban Sustainability Indicators Reviewed
S/N Urban Sustainability Indicator Developed By
1 | China Urban Sustainability Index China

Waternet Amsterdam; KWR Water

2 | City Blueprint Cycle Research Institute

Urban Environment and Social Inclusion

3 Index(UESI) Yale-Data Driven
International Council for Local

4 | Urban Ecosystem Europe-Informed Cities Environmental Initiative(ICLEI)
Ambiente Italia

5 | Urban Audit City Statistics Eurostat
European Foundation for the

6 | Urban Sustainability Indicators Improvement of Living and Working
Conditions

7 R-eference Framework For Sustainable RFSC

Cities

Sustainable Tools For Assessing and

8 | Star Community Rating System Rating Communities

9 | Indicators For Sustainability Sustainable Cities International

10 | Global City Indicators Programme Global City Indicators Facility

11 | European Green Leaf Award European Union

12 | European Green city Tool European Union

13 | EEA Urban Metabolism Framework European Environmental Agency

14 | European Green City Index Economist Intelligence Unit; Siemens
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