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Abstract: This paper discusses the status, opportunities, and modalities for engendering
liveable low-carbon smart cities in ASEAN as an inclusive green growth model and the
opportunities for regional cooperation. Rapid economic growth and increases in urban
population in the Association of Southeast Asian Nations (ASEAN) cities will require the
consumption of a huge amount of resources which will damage the local and global
environment and produce an enormous amount of waste if not handled appropriately.
Such environmentally unsustainable growth undermines public health and safety, comfort
and liveability, and more importantly is a barrier to achieving global targets for emission
reduction. Transforming cities to make them liveable through low-carbon green growth
will not only increase the comfort for the city dwellers by improving liveability, but also
minimise greenhouse gas (GHG) emissions. Already, initiatives have been taking place in
ASEAN to encourage cities to promote green growth through practicing environmental
sustainability. Such initiatives are often implemented on a project basis, which are short
term and lack a sustaining impact in the region. A well-constructed, city-level, and
market-driven framework that allows for participation of all stakeholders and that has a
built-in monitoring and evaluation system with well-thought-out measurable indicators to
track performance would be useful to systematically transform ASEAN cities. Regional
cooperation, such as through facilitating knowledge sharing, has a role to play in
strengthening low-carbon green growth development in the region. Therefore, during
2015–2025, the ASEAN Socio-Cultural Community (ASCC) will provide an excellent
opportunity to spearhead such activities in a systematic and consistent manner, be a
model, and show the world the benefits of low-carbon city development.
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1. Background
Cities are the powerhouses of economy that drive wealth, innovation, and social
inclusion, and provide economic opportunities. Cities are increasingly being chosen
as habitats because of their ability to deliver a better life for the dwellers, offer more
income opportunities, and provide access to better education and health services. In
this process, cities consume large resources and also create significant adverse
effects, for example, air pollution, greenhouse gas (GHG) emissions, and health
issues. Therefore, it is important that cities are made and/or developed to be smart and
liveable. Smart liveable cities need to possess sustainability characteristics including
low-carbon impact, community oriented and/or responsive development, economic
development, and increased social cohesion.
As urbanisation increases, cities will continue to use increasing amounts of land
and energy (Lehmann, 2014; Dhakal, 2009), consume large quantities of raw
materials, and produce more waste. There is, thus, a need for innovative and
comprehensive strategies that are capable of managing the future cities by increasing
demographic and structural changes more effectively. Integrated urban development
with focus on energy, water, and the urban microclimate will be the appropriate
approach to deal with future growth in cities (Lehmann, 2014).
Many ASEAN member states have developed strategies for green growth and
formulated initiatives to achieve the transformation from a conventional economy to a
low-carbon development. These strategies focus on improving both environmental
performance and well-being of citizens, whilst fostering a thriving economy (OECD,
2014a, Jacob et al., 2013). For example, Thailand’s vision for 2027 outlines, ‘people
live and enjoy a safe and sound environment’ and ‘processes of production are
environmentally sound, and food and energy are secure (NESDB 2011).’ Indonesia’s
long-term development plan 2005–2025 aims to ‘improve the management of natural
resources and the environment to support the quality of life’, recognising that ‘the
long-term sustainability of development will face the challenges of climate change
and global warming which affect activities and livelihoods (OECD 2014a).’
Wawasan Brunei 2035 (Brunei Darussalam’s national vision) envisages ‘an
environmental strategy that ensures the proper conservation of our natural
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environment and cultural habitat. It will provide health and safety in line with the
highest international practice (DEPD 2010).’ Myanmar envisages becoming a
modern, developed, and democratic nation that makes the most of its ‘latecomer’s
advantage’ to achieve green growth by 2030. Whilst national level initiatives are in
place to achieve a low-carbon economy and to safeguard the environment and its
people, coordinated, long-term, integrated city-level approaches to transform cities
into creative and liveable places with green growth strategy is essential.
The ASEAN Socio-Cultural Community (ASCC) Blueprint aims to address the
region's aspiration to lift the quality of life of its peoples by setting out concrete and
productive actions that are people-centred and socially responsible. Whilst reviewing
the progress of the implementation of the blueprint at the ASCC council during the
25th ASEAN Summit held at Bagan, Myanmar on 30 September 2014, it was noted
that ‘The primary goal of the ASCC is to contribute to the realisation of the ASEAN
Community that is people-centred and socially responsible, with a view to achieving
enduring solidarity and unity amongst the nations and peoples of ASEAN, by forging
a common identity and building a caring and sharing society which is inclusive and
harmonious where the well-being, livelihood, and welfare of the peoples are
enhanced.’
The ASCC Blueprint has a greater role to play in transforming ASEAN cities into
liveable and low-carbon growth centres for the region. These roles would include (i)
providing technical, financial, and policy support to improve the transformational
capacities of cities, (ii) facilitating the exchange of knowledge and best practices
amongst cities, (iii) building institutional capacities of cities to effectively making
their journey towards low-carbon development, (iv) increasing the awareness of the
city stakeholders about the benefits of green growth without compromising the future
economic prosperity, and (v) demonstrating regional leadership in sustainability of
cities.
This paper discusses how urban systems in ASEAN could be transformed in the
face of population growth through the development of appropriate infrastructure and
policy instruments. Taking into consideration the ASEAN vision from the ASCC
Blueprint and ASEAN regional agreements on the development of a sustainable
environment and directions for economic growth in member states, this paper
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examines the viability of green growth in the ASEAN cities and suggests policy
directions for the cities to be used as guidelines, especially post 2015.
The paper first takes a look at the economic growth in the ASEAN region and
reviews the challenges of cities to support such growth for long-term sustainability.
Section 3 discusses the opportunities and identifies approaches to decouple emission
intensity from economic development. Section 4 then reviews strategies and actions
that enable cities to become more resilient, facilitate low-carbon development,
improve the well-being of the citizens, and take lessons of relevant strategies and
policies appropriate and applicable to ASEAN nations and cities. Section 5 focuses
on the importance and roles of regional cooperation amongst ASEAN member states
to strengthen the low-carbon initiatives in the region. Finally, the paper proposes
recommendations and provides a set of indicators to track performance.

2. ASEAN Cities and Their Challenges
2.1. Status
The ASEAN region has been one of the world’s most dynamic and fastest
growing regions in recent decades (ADB, 2009). Cities in Southeast Asia are growing
twice as fast as the rest of the world. The population of ASEAN will increase from
631 million to 739 million in 2035 (Table 1). Most member states (for example,
Brunei Darussalam, Cambodia, the Lao People’s Democratic Republic, Malaysia, and
the Philippines) will have high average annual growth rates that will be more than the
world average of 0.98 percent (OECD, 2014b). It is expected that in 2030, as much as
70 percent of the population of ASEAN member states will be living in cities (World
Bank, 2014).
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Table 1: Population Outlook of ASEAN Member States (in millions)
Population in millions
Brunei Darussalam

2015

2025

2035

0.44

0.50

0.56

Cambodia

15.09

16.80

18.10

Indonesia

254.16

275.58

291.69

Lao PDR

6.70

7.50

8.09

Malaysia

30.92

35.55

39.89

Myanmar

50.31

53.67

55.93

101.94

118.94

135.86

Singapore

5.50

6.01

6.52

Thailand

72.31

74.87

76.52

Viet Nam

93.83

101.04

106.04

631.00

690.00

739.00

Philippines

TOTAL
Source: OECD (2014b).

The ASEAN cities would need to address threats to their future growth including
increased energy demand, traffic congestion, poor air quality, urban heat island effect,
waste management, and water and food security as well as health-related hazards. The
future urbanisation in ASEAN cities will require a paradigm change to decouple
urban-driven growth from resource exploitation and exhaustion. The patterns of
resource exploitation currently fuelling urban development and the inefficiencies that
underpin such systems, pose challenges to the delivery of cost-effective and
affordable services and the realisation of environmental sustainability.
The continued economic growth will lead to a more energy intensive lifestyle as
people are able to purchase vehicles, household appliances, and other energy
consuming devices as disposable income increases, which will further increase
energy demand in the region. In the business-as-usual (BAU) scenario, the per capita
energy demand at the national level is projected to continue to increase from 1.45
tons of oil equivalent (TOE) per person in 2011 to 2.26 TOE per person in 2035
(ERIA, 2014). The economic growth will give rise to the demand for increased
infrastructure (for example, energy, water, and waste) and other amenities to support
the growing needs of the population and industrial and commercial development. As
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cities are the main driver of economic growth, ASEAN cities will need to decouple
economic growth from the natural resource depletion and environmental degradation
to ensure a long-term sustainable future.

2.2. Low-carbon cities
Cities are responsible for more than 70 percent of global energy-related carbon
dioxide (CO2) emissions. Low-carbon green growth is a pattern of development that
helps decouple economic growth from carbon emissions, pollution, and resource use.
Specifically, low-carbon green growth entails (i) using less energy and improving
resource efficiency, (ii) protecting and promoting the sustainable use of natural
resources, (iii) designing and disseminating low-carbon technologies and business
models, and (iv) implementing policies and incentives which discourage carbon
intensive practices (ADB and ADBI, 2012). These principles are overarching across
global, regional, national, and local contexts, and also apply in the city context as
well. Ideas applied by some cities to define the concept of smart, liveable cities are
given in Box 1.

Box 1: What is a liveable, smart, and low-carbon city?
Various definitions explain liveable, smart, and prosperous cities that aim for green growth
and/or low-carbon development.


The City of Sydney defines a liveable and thriving city as the place where (i) the
environment matters, (ii) the economy thrives, (iii) art and culture are encouraged
and supported, and (iv) people feel at home, connected to the local community, and
the wider world (City of Sydney, 2014a).



The City of Toronto aims to achieve an ambitious 2050 target of lowering emissions
by 80 percent that will benefit everyone. It focuses on developing a liveable,
prosperous city that embraces the green economy, a city where people spend less
time commuting, less money on energy costs and the fallout of extreme weather
events, and breathe cleaner air (City of Sydney, 2014a).



The Organisation for Economic Development and Co-operation (OECD) defines
green growth in cities as fostering economic growth through urban activities that
reduce environmental impact, ensure efficient consumption of natural resources, and
the protection of ecosystem services (OECD, 2014b).
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The Malaysian initiative defines a low-carbon city as a city that comprises societies
that consume sustainable green technology, green practices, and emit relatively lowcarbon or GHG as compared with present day practices to avoid the adverse impacts
on climate change (KeTTHA, 2011).

In a smart liveable urban setting, city precincts need to generate a good share of
their power themselves, locally and on-site. Implementing zero-energy and plusenergy buildings is a useful and doable approach to this end. The provision on
renewable energy systems in buildings and green urban transformation is becoming a
major planning focus in cities.
The provision of open spaces in city precincts is a major planning issue to make
the city liveable. For example, it is recommended that a minimum 30 to 40 percent of
the area should be dedicated to public green space to maximise open space whilst
allowing for higher densities. These public green spaces can come in all sizes, from
intimate small gardens, to urban farming and community gardens, to more formal
parks, to meadows and urban forests – all reintroducing biodiversity into the built
environment (Lehmann, 2014).
Information communication technologies and green infrastructure are likely to be
critical in transforming urban settings to become more sustainable. Smart cities
commonly comprise green buildings and low-carbon precincts that minimise
pollution and environmental damage, reuse rainwater, and treat and recycle waste
water on-site, they do not dump waste materials off-site but reuse them as much as
possible, and they reduce energy needs by maximising energy efficiency and
optimising the use of renewable energy resources.
In summary, for the purpose of this paper, smart liveable cities are those that
have smart infrastructure and governance systems to support low-carbon
development, provide a liveable environment that supports the comfortable living of
its dwellers, and foster inclusive economic development through social integration
and regional cooperation. Figure 1 provides an illustration of the characteristics of a
smart liveable city. Case studies of liveable low-carbon cities are provided in
Appendix A.
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Figure 1: Characteristics of a Smart Liveable City
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Source: Author’s compilation.

Transforming cities to become more compact (that is, making them resource
efficient) and be capable of using less energy, not only helps to reduce GHG
emissions and address the impacts of climate change, but also brings improvements in
liveability and well-being for city dwellers. Effective planning and implementation of
green urban transformation requires the input of policymakers, power suppliers,
researchers, architects and planners, and citizens.

2.3. Why focus on cities for low-carbon development?
Besides the reasons described above, the compelling reasons, post 2015, for
ASEAN to promote smart, liveable, low-carbon cities in the ASCC context, include:
a) Cities, as drivers of the economies of nation states, can play a primary role in
showcasing improvements in the quality of the life and the living
environment, thus being models for the community as a whole. Many of the
concepts are linked (for example, promoting clean energy utilisation can
reduce local pollution and greenhouse gas emissions, create new jobs and
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creative employment), promoting a smart city concept goes beyond activities
in a particular sector.
b) City based local policies that promote green and/or liveable concepts can be
more easily implemented (and explored) before making it national, helping in
the assessment of impacts and challenges. These complement national
policies.
c) City administrators (for example, mayors) could administer issues that are
inter-sectoral, compared to national ones that may be sector based. This is an
important consideration for adopting innovative policies, standards, and
measures. The case of New York, where the former Mayor Bloomberg
initiated many policies and measures is an example.
d) Being inter-sectoral, the involvement of stakeholders can be more easily done
(local

councillors,

local

universities,

industries,

non-governmental

organisations (NGOs), civil society, amongst others) – closer to the ground
and reality. This would promote deeper and committed stakeholder
involvement in participatory decision making, ensuring success in the
implementation of policies and measures. The interaction of local stakeholders
addressing local issues to make cities greener, more liveable, and smarter for
the benefit and/or growth of the cities would see more enthusiasm. This would
also bring closer working relationships between the private sector, research
and educational institutions, NGOs, and the community.
e) The exchange of ideas and learning possibilities can be more quickly adapted
at city-to-city level, leading to improvements across ASEAN at a faster pace –
geared to promoting economic growth and improving living quality.

2.4. Low-carbon pathway for ASEAN cities
Southeast Asian countries are highly reliant on natural resources like oil, gas,
minerals, and wood. According to OECD (2014a):


Climate change could result in a gross domestic product (GDP) loss for the
ASEAN region of more than 5 percent by 2060 due to a reduction in
agricultural losses and a rise in sea levels. Coastal cities are already facing
high economic losses due to climate change in the order of millions of dollars,
which could climb to US$6 million by 2050.
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Air pollution in many Southeast Asian cities is now well above the World
Health Organization guidelines.

Figure 2 compares the economic loss from climate change in the South and
Southeast Asian region compared with other regions of the world. It is thus important
for the Southeast Asian countries to follow green growth to meet the challenges of
economic and social development in the short term whilst safeguarding longer-term
economic performance and human well-being.

Figure 2: Estimated Drop in Economic Output from Climate Change by 2060

Note: GDP = gross domestic product, OECD = Organisation for Economic Co-operation and
Development.
Source: OECD (2014a).

a) The need for a low-carbon pathway for future development in the ASEAN
region has been highlighted in a number of policies and plans. These include:
b) ASEAN Vision 2020 which states that ‘A clean and green ASEAN with fully
established mechanisms for sustainable development to ensure the protection
of the region’s environment, the sustainability of natural resources and the
high quality of life of its peoples’ (ASEAN, 2009b).
c) The ASCC Blueprint represents the human dimension of ASEAN cooperation
and upholds ASEAN commitment to address the region’s aspiration to lift the
quality of life of its peoples. The blueprint is a complete framework that aims
to address a number of issues of the region, including promoting quality
living standards in ASEAN cities and urban areas. This aims to ensure cities
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and urban areas in ASEAN are environmentally sustainable, whilst meeting
the social and economic needs of the people (ASEAN, 2009a).
d) The Nay Pyi Taw declaration informs about consolidated elements of the
ASEAN community’s post-2015 vision, which include ‘… inclusive,
sustained and equitable economic growth, as well as sustainable development,
consistent with the United Nation’s (UN) post-2015 development agenda’
(ASEAN, 2014).

These policies and strategies have elements that support developing low-carbon
smart cities. This includes ensuring environmentally sustainable development,
fostering inclusive economic growth, encouraging green growth, and meeting the
socio-economic needs of the people.
Some ASEAN cities, in collaboration with various organisations, have already
taken up a number of initiatives (Box 2). For example, the status of implementation
of the ASCC Blueprint (as of September 2014) indicates under the category
‘Characteristic Element’ title, Ensuring Environmental Sustainability, one of the
major thrusts is promoting quality living standards in ASEAN cities and urban areas
with an objective to ensure cities and urban areas in ASEAN are environmentally
sustainable, whilst meeting the social and economic needs of the people.
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Box 2: Summary of ASEAN Initiatives (compilation of ASCC Matrix)


















ASEAN Initiative on Environmentally Sustainable Cities (AIESC) commenced in
2005, addresses air, water, and land pollution in 25 participating cities.
Clean Air for Smaller Cities project, supported by GIZ, helps nine smaller cities
from Cambodia, Indonesia, the Lao PDR, Philippines, Thailand, and Viet Nam to
develop clean air action plans.
The knowledge sharing workshop held in 2011 in Jakarta facilitated sharing of
knowledge and experiences on sustainable urban planning, for example,
transportation, greening buildings, and waste management. This workshop was
supported by ASEAN–United States (US) Technical Assistance and Training
Facilities.
Local Governments for Sustainability (ICLEI) supported the development of
emissions inventory and the use of a monitoring software system in Yogyakarta City
(Indonesia). This pilot project is expected to demonstrate and share the emission
management system with other ASEAN cities.
CityLinks Pilot Partnership programme between the US and ASEAN is an 18-month
programme aimed at strengthening urban climate resilience and adaptation in
selected cities in ASEAN member states through sharing experiences of US cities on
environmental sustainability with ASEAN cities. Two cities – Chiang Rai (Thailand)
and Legazpi city (Philippines) have been chosen to participate in the first round of
experience sharing with two US cities.
Information sharing workshops are being held under the Environmentally
Sustainable Cities programme (workshops were held in Jakarta in 2010, in
Kitakyushu in 2011, in Siem Reap in 2012, in Ha Noi in 2013, and in Surabaya in
2014).
The ASEAN Environmentally Sustainable Cities (ESC) Model Cities Programme is
being implemented in 14 cities to promote the development of ESC in ASEAN
countries through strengthening national ESC frameworks and building capacity of
local governments. With regional funding, ASEAN should consider a long-term
programme delivered to 100 cities by 2025.
Key indicators for environmentally sustainable cities have been developed through a
rigorous process in collaboration with ASEAN member states. These 23 indictors are
now being tested for their effectiveness in cities.
To encourage environmental sustainability and to recognise the initiatives taken by
the cities, ASEAN has developed an award programme. In 2014, awards have been
given to 10 cities and another six cities have been given certificates of recognition.
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3. Designing Low-Carbon Cities
Low-carbon liveable city design is to be undertaken through an integrated
framework that involves city operations and planning, and the city’s services to the
community. Various frameworks and methodologies exist, with different but closely
related themes that have been successfully tested and implemented to achieve the
outcome in transforming cities. For example, the Urban-Low Emissions Development
Strategy (LEDS) methodology for the development of green climate cities, jointly
developed by ICLEI and UN-Habitat (ICLEI, 2011), includes:
1) baselining performance and visioning a low emission future;
2) developing a GHG inventory. Examples of GHG inventory development tools
are provided in Appendix B;
3) identifying and assessing priority solutions;
4) developing cost investment proposals and implementing of low-hanging fruit;
5) measuring, reporting, and verifying emissions commitments, actions, and
reductions at national level; and
6) mainstreaming and integrating low emission planning and development
criteria into existing city planning process.

The Low Carbon City Framework of Malaysia focuses on four interrelated
aspects that are conducive to transforming to a low-carbon liveable city: urban
environment, urban transportation, urban infrastructure, and building. The framework
aims for a 40 percent reduction in GHG reduction in GDP per capita from cities by
2020 (in alignment with the national goal) and involves the following seven steps:


identifying areas of concern;



identifying priorities (low-hanging fruits that are easy to implement);



developing cost efficient interventions;



engaging a wider range of communities;



measuring, reporting, and verifying:



mainstreaming activities in line with green technology policy; and



supporting government efforts towards achieving the 40 percent CO2
reduction goal.
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Summarising the above-mentioned framework and taking into consideration the
ASEAN context, the ASEAN framework for liveable low-carbon city development is
proposed in Figure 3.

Figure 3: Proposed ASEAN Framework for Liveable Low-carbon
City Development

Source: Author’s compilation.

Though the framework is self-explanatory, some of the steps including key
interventions that would be appropriate for ASEAN cities are discussed in the
following section, along with examples of best practices in the region.
3.1. Making cities smart and liveable
The transformation of cities requires the development and implementation of
interrelated interventions on preferred sectors as identified by the stakeholders. The
choice of sectoral intervention is often based on the sectoral scenario analysis that is
undertaken during the planning exercise. Such interventions vary in a great deal, for
example, Masdar City in the United Arab Emirates has been built on 10 pillars of
sustainability, which include energy, waste, transport, water, natural resources, and
food.
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The Urban-LEDS framework, suggests development of interventions and/or
actions in eight interrelated areas (Figure 4) (Bland, 2013). Similar areas for
interventions have also been highlighted in the Malaysian Low Carbon City
Framework (KeTTHA, 2011).

Figure 4: Areas for Intervention in a Liveable Low-carbon Smart City

Source: Author’s compilation.

The City of Auckland’s plan to become a thriving green sustainable city consists
of five areas of intervention – energy, transport, waste, built environment (roads,
buildings, parks, amongst others) and food, agriculture, and natural carbon sink
(Auckland Council, 2014). Whilst the choice of sectors and type of sectoral
interventions vary depending on socio-economic and geographical location of the
city, most common sectors that will need transforming in a typical city in the ASEAN
region are discussed below. Examples of other cities in terms of technologies and
plans are presented in Appendix C.
3.2. Decoupling emission intensity from economic growth
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Conventionally, economic growth has a strong relation to emissions because
higher growth usually requires greater use of energy. Economic growth has been
regarded as the most influential factor for the rise in emissions in Tokyo, Seoul,
Beijing, and Shanghai over the past decade (Droege, 2011). However, recent
technological advancements provide substantial opportunities to decouple economic
growth from emission intensity. This can be achieved by a number of strategies,
including:


Renewable energy. Increasing the use of renewable energy technologies can
be done by encouraging on-site power generation and by increasing renewable
energy in the energy generation mix (more in section 3.3).



Energy efficiency. Improving energy efficiency, particularly, in the
commercial, residential, and industrial sectors. High-energy efficiency will
eliminate or partially offset the increased energy demand caused by increased
economic activities (more in section 3.3).



Rapid transit system. An increase in economic activities will require more
people living and working in cities, which, in turn, will increase the demand
for mobility and lead to increased GHG emissions. The introduction and/or
expansion of rapid transit systems will reduce the number of cars on the road
(more in section 3.5).



Sustainable waste management. Cities also need to minimise waste generation
through practicing sustainable production and consumption.

The cities that are moving towards zero net emissions strategies (for example,
Melbourne) or low-carbon cities (for example, Sydney, Toronto, and Tokyo) have
developed measures to encourage green growth by breaking the link between
economic development and emission intensity.

3.3. Transforming the energy sector
One major change that is essential to achieving a low-carbon economy or city is
to change the way energy is generated and/or used. As energy is the major source of
GHG emissions, it is crucial to reduce energy-related emissions. This can be achieved
a number of ways:
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a) Renewable energy. Energy generation in a smart city requires the application
of innovative and/or smart and renewable technologies, which will need to be
explored and prioritised. Over recent years, the cost of renewable energy has
significantly fallen, and in many cases, is comparable with conventional
technologies. Many cities in transition to a low-carbon future are considering
installing solar photovoltaic (PV) systems on large buildings (City of Sydney,
2014a; City of Melbourne, 2014). Innovative technologies, such as
trigeneration is also being explored (City of Sydney, 2014a). The
development of a renewable energy target is also important to ensure
continuous and long-term implementation of renewable energy development
and more importantly to facilitate the development of a market dynamics
through building an enabling environment for entrepreneurship development.
Many ASEAN nations have developed renewable energy plans, for example,
Indonesia – 17 percent by 2020 and Thailand – 25 percent by 2021. However,
to achieve smart and liveable city status, it is important to set city-level
targets, which will need to be independent of national targets.
b) Energy efficiency. Energy efficiency is an integral part of a smart city energy
management strategy, as this helps to reduce the overall city’s energy demand
and investment in energy generation. Energy efficiency can be applied to
building, industry, transport, and residential and commercial sectors.
Melbourne aims to implement a range of energy efficient measures in
buildings, transport, industries, and residential buildings through the
development and implementation of city-level energy efficiency policies and
plans (City of Melbourne, 2014). There has been good progress in energy
efficiency improvement by individual ASEAN nations as well as in the region
as a whole. The ASEAN Energy Efficiency and Conservation Sub-Sector
Network, which started in 2010, aims to reduce energy intensity of the region
by at least 8 percent by 2015 compared to the 2005 level (ACE, 2014). There
are also individual country-level targets for energy efficiency improvement.
These include 26 percent GHG emission reduction by 2020 through various
measures including energy efficiency and 25% reduction in final energy
consumption in Thailand by 2030 compared to the base year 2010. As with
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renewable energy, energy targets also need to be set at city levels to achieve a
smart liveable city.
3.4. Urban planning and land use
As cities grow, the demand for infrastructure (buildings, roads) also grows. This
infrastructure causes rising temperatures, resulting in a lack of comfort for dwellers,
increasing the demand for energy, and increasing GHG emissions. Cities can play a
key role in urban development and can make a difference in promoting sustainable
urban development by incorporating appropriate policies in housing and other
establishments under their jurisdiction. One of the important areas to consider in
relation to sustainable urban development is the urban heat island (UHI) effect. The
UHI is one of the major problems of the 21st century posed to human beings as a
result of urbanisation and industrialisation. The large amount of heat generated from
urban structures as they consume and re-radiate solar radiation and from the
anthropogenic heat sources, are the main causes of UHI (Rizwan et al., 2008). The
impacts of UHI are manifold – increased energy consumption, increased evaporation
and water consumption, elevated emissions of air pollutants and greenhouse gases,
poor human health and lack of comfort, impaired water quality, and risks to public
health (Anisuzzaman, 2014). Green buildings and low-carbon precincts minimise
pollution and environmental damage. They reuse rainwater and treat and recycle
wastewater on-site. They do not dump waste materials off-site, instead they are
reused as much as possible. They reduce their energy needs by using the maximum
low-embodied energy insulation possible. Low-carbon precincts of green buildings
have good natural ventilation, use low-energy lighting and electrical appliances, and
make use of passive and active solar power. Low-carbon precincts have reduced
embodied energy by using mainly locally sourced low energy materials from
sustainably managed, renewable, or recycled sources, with minimal use of imported
materials (Lehmann, 2014).
Various measures are implemented to improve the comfort level of built-up areas
and reduce the heat related energy demand in buildings and precincts. The City of
San Francisco in 2008 established green building requirements for new residential
and commercial buildings, as well as renovations to existing buildings. This was done
by amending the building codes of California’s Building Standards Commission (City
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of San Francisco, 2014). The Rio Tinto naturescape building at Kings Park Botanic
Gardens in Perth, Western Australia is a good example of sustainable green building
that features earth-berming construction, green roof, onsite power generation, and
passive solar design with sufficient ventilation (Robertson, 2011).
3.5. Sustainable transport system
As cities grow, the demand for transportation of both people and materials also
grows. Increased vehicles give rise to a number of problems for cities including
increase in GHG emissions, local air pollution, congestions, and lack of comfort. The
World Bank notes that when the annual income per capita falls between US$3,500
and US$8,500, cities tend to experience faster motorisation rates (Xue and Zhang,
2014). Table 2 shows that many ASEAN cities fall in this range, indicating the
importance of developing a sustainable transport city.
The question is how to develop a sustainable transport city. The key concept of a
sustainable transport city is to reduce per capita transport energy use, which can be
achieved by:
a) Reducing vehicle kilometre travelled (VKT). VKT per person is strongly
related to the urban design and is inversely related to urban density. In a smart
and low-carbon city, VKT should be minimum. VKT per person increases
with distance from the central business district (CBD) in large cities. For
example, in Sydney, the VKT varies from below 11 kilometre (km) in the
inner city suburbs to over 30 km towards the fringes.
b) Transit-oriented development (TOD). TOD is a mixed-use residential and
commercial area designed to maximise access to public transport and often
incorporates features to encourage transit ridership. TOD addresses the
growing problems of peak oil and climate change by creating dense, walkable
communities connected to a train line that reduce the need for driving thus
reducing transport related emissions. A TOD city should have a number of
components including walkable design with pedestrians as the highest
priority, train stations as prominent features of two centres; places of office,
residential, retail, and civic uses are in close proximity of residential area;
include the easy use of bicycles, scooters, and rollerblades as daily support
transportation system; reduced and managed parking inside a 10-minute walk
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to the town centre and/or train station. TOD can improve the quality of life
and encourage a healthier, pedestrian-based lifestyle with less pollution.

Table 2: Asian Megacities – Area, Population, and Per Capita GDP
Metropolitan

Land area

Population in 2010
(thousand)

(kmb)
Bangkoka

GDP per capita
(US$)

7,762

11,970

3,893

13,601

24,100

2,349

Metro Manilaa

4,863

21,420

1,796

Ho Chi Minha

2,095

7,163

1,032

243

1,720

20,837

Yangonc

10,171

4,350

238

Ha Noid

1,979

6,451

678

1,501

769

5,765

203

25,914

3,920

795

1,302

Jakartaa

Kuala Lumpurb

Phnom Penhe
Bandar
Begawanf
Vientianeg

Seri

Note: Population as of 2010 and per capita GDP in 2005 US dollars.
Source:
a. Acharya (2013).
b.http://statistics.gov.my/portal/index.php?option=com_content&view=article&id=536&Itemid=1
11&lang=en&negeri=W.P.Kuala%20Lumpur
c. http://www.citypopulation.de/Myanmar.html
d. http://www.vietnamonline.com/az/hanoi-population.html
e. http://www.phnompenh.gov.kh/phnom-penh-city-facts-99.html
f. http://www.citypopulation.de/Brunei.html
g. www.jica.go.jp/project/english/laos/009/materials/pdf/pamphlet_01.pdf

Bangkok is moving towards becoming a TOD city. The city has transformed
its transport system from its water-based transportation modes to highways
and railways. Mass rail transit is now the core component of urban transport
policy and capital investment. The city has now connected most urban areas
with over 86 kms of railway through a massive 61 stations. A further 98.62
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kms and 62 stations are under construction. It also expected to develop an
additional 330 kms and 246 stations, extending the whole urban rail system to
more than 500 kms. Recent trends in housing development show more
condominium

projects

than

individual

houses

(Ratanawaraha

and

Chalermpong, 2014).
Singapore is a densely populated metropolis, with more than 5 million
inhabitants living on 710 km2 of land (CLC, 2014). Singapore has proved that
it is possible to achieve high liveability, even though it is one of the most
densely populated places on the earth (it received a liveability score of just
below 90 out of 100 [Economist, 2014]). Central to this achievement is the
city’s efficient transportation system, which didn’t occur overnight. Since the
1970s, Singapore's government has supported planning along public transit
routes, with the result that the city is now far along in its TOD (Jander, 2014).
Singapore has successfully developed an integrated approach to TOD through
its mass rapid transit (MRT) system and high density land use development
(Seetharam et al., 2010). The MRT has limited the need for highway
expansion and supported the development of planned new towns instead of
urban sprawl.
c) Building rapid transit systems. Rapid transit is a public transport system,
especially built for busy cities that face inadequate road infrastructure and
have high peak-time congestion, is fast and segregated from common traffic
on the road. These systems are able to transport high numbers of passengers
per unit of time compared to other vehicles, particularly in comparison with
passenger cars. They are not only efficient and can reduce cost of travel and
save GHG emissions, but also they are safe and reduce the number of
accidents. Various rapid transit systems are available in the world, for
example, mass rapid transit (MRT) that commonly use railways and bus rapid
transit (BRT) that use special buses.
EMBARQ is the World Resource Institute signature initiative for sustainable
transport and urban development, operating through a global network of
centres in Brazil, China, Mexico, and Turkey. It helps to improve the quality
of life in cities worldwide through learning from local experiences and
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implementing that globally(WRI 2014a). EMBARQ has been researching and
implementing various rapid transit systems around the world.
One of the solutions is a BRT, a city-based, high-speed bus transit system in
which buses operate for a significant part of their journey within a fully
dedicated right of way lane to avoid traffic congestion. BRT can reduce travel
time by millions of hours for commuters. For example, researches have shown
that BRT users in Istanbul, Turkey can save 28 days per year by shifting from
other transport modes to the BRT. Similarly, commuters in Johannesburg
saved an estimated 9 million eight-hour work-days between 2007 and 2026. In
addition, BRT results in GHG reduction, local air pollutant emissions
reduction, improvement in traffic safety, and increase in physical activities of
commuters (King, 2013).
(d) Alternative fuels for transportation. Use of alternative fuels has significant
potential of reducing GHG emissions from transportation sector. Technologies
include use of bio-fuel, increase in electric vehicles, and switching to liquefied
natural gas (LPG) or compressed natural gas (CNG) from oil and diesel. Ho
Chi Minh City has obtained remarkable achievements in the past 10 years
through the creation of different types of bus routes such as night buses, bus
routes for students and workers, which are made up of government supported
bus routes as well as privately supported bus routes. Ho Chi Minh City is now
running 28 CNG powered buses operating from 5 am to 9 pm with about 320
trips per day and 12,000 passenger turnover per day. Preliminary assessments
show that CO2 emissions have decreased by 20 percent, mono-nitrogen oxides
has decreased by 57 percent, carbon monoxide has decreased by 63.5 percent,
and Hydrocarbon (HC) has decreased by 63 percent. Not only have Particulate
Matter (PM) and black smoke decreased by 100 percent, but there is no longer
a bad smell in the roads and the noise level has decreased by about 3 decibels
(dBA) (Luu, 2014).

3.6. Improving resource efficiency through waste minimisation
Smart cities need to consider the reconfiguration of their infrastructure that can
change the flow of resources through cities, and their use, consumption, and disposal.
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Decoupling resources and/or materials flows from economic growth is increasingly
being considered to build smart and compact cities. Retrofitting urban infrastructure
or building new infrastructure that is more resource efficient and taking into account
the long-term flows of strategic resources can help achieve this. Resource efficiency
can be improved by treating outputs from one use, as inputs to another would help
cities increase resource productivity and adapt to a future of resource limitations and
climate uncertainty. For example, resource efficient systems could reduce water
demand by up to 80 percent (UNEP, 2013).
Cities should develop infrastructure and policies that help reduce imports of
resources as well as exporting waste. In regards to reducing imports of resources,
cities need to develop infrastructure and policies to facilitate reduction of three key
resources – food, energy, and water. Lehmann (2014) notes that in future citizens will
need to produce energy and food on-site on their own properties. Examples of
measures include production of food locally, for example, by encouraging homestead
gardening and changing food habits, restricting water use, and building infrastructure
to recharge groundwater.
The increased amount of waste generation is adversely affecting lifestyle,
polluting the local and global environment, and consuming energy. In order to reduce
waste generation cities should not only practice sustainable consumption but should
reuse waste. Lehmann (2014) notes that ‘we should stop using the word ‘waste’ and
replace it with terms like ‘opportunity materials’ or ‘misallocated materials’’. In Sri
Lanka, Matale is soon to become the country’s first ‘zero-waste’ city. Thanks to the
leadership of its mayor, the city has developed partnerships with non-governmental
organisations and received funding from an international donor. Implementation of an
innovative, pro-poor approach to solid waste management with a series of integrated
resource recovery centres is underway in Matale. Adopting the eco-efficiency
perspective of seeing waste as a resource has created green jobs for the urban poor,
means that the town’s households have their solid waste collected and that the
municipal government has saved money and land from being turned into an open
dumpsite (Lehmann, 2014). Yokohama, one of the largest cities in Japan with 3.65
million population, is moving towards ‘zero waste’. The city successfully
demonstrated reduction of its waste by 38.7 percent between 2001 and 2007. This has
been achieved by the active role of the city government who inspired citizens and
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businesses to join a 3R campaign to reduce, reuse, and recycle materials that had
previously been seen as waste. This led to closing of two incinerators that saved
US$1 billion in maintenance and operating costs. In addition, the city government has
been able to raise money by selling materials collected in recycling (Lehmann, 2014).
3.7. Building urban resilience
Urban resilience is typically defined as the ability of a city or urban system to
withstand a wide array of shocks and stresses – as such, climate change is understood
as one of many stresses that cities face (Leichenko, 2011). In the context of cities,
resilience translates into a new paradigm for urbanisation and influences the way we
understand and manage urban hazards, as well as urban planning in general (Jha et
al., 2013). With increasing population, ageing infrastructure, and lack of capacity to
mitigate various shocks and stresses, including that of climate change, cities are
becoming more vulnerable. For example, ASEAN cities are facing increasing risks of
disasters from climate change such as large-scale floods in Thailand and tropical
storms in the Philippines that have been tragic reminders of the devastation, economic
and social damage, and loss of human lives.
Building resilience cannot be a ‘one size fits all’ methodology, rather it is a
process known as ‘learning by doing’ where stakeholders’ participation is centre to
the success. Resilience is an iterative process that allows for ongoing assessment of
vulnerability and implementation of interventions that build on each other. Whilst
vulnerability assessment is an important part of building city resilience to changing
climate, it should not be a one-off exercise, rather an ongoing effort to review the
understanding and vulnerability that would allow the city stakeholders to assess the
efficacy of resilience building actions, as well as to address circumstances and events
as they arise (Friend et al., 2013).
To measure resilience, multiple dimensions are proposed but the basic
dimensions found in the literature are economic, social, institutional and/or
organisational, and physical. Many indicators developed for assessing community
resilience therefore focus on the ability of the built environment to withstand disasters
or to sufficiently provide infrastructure and public facilities to support basic needs
during emergency events. Sustainability assessment tools for the assessment at the
community scale including housing have recently been developed to measure the
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sustainability of urban projects, which consist of multiple buildings and other issues
beyond building scale. The rating tools for community scale have multiple indicators,
which are classified into four to six categories covering environmental, economic,
and social dimensions of sustainability. Appendix D presents some rating tools
available for the assessment.

4. Strengthening Regional Cooperation
Effective regional and international cooperation are central to effective
approaches to GHG emissions reduction. For ASEAN this is important, as around 26
percent of the region’s total trade takes place amongst member countries (OECD,
2014a). The cities that are the biggest emitters in ASEAN have an essential role to
play in promoting the regional green economy, and are well positioned to use regional
cooperation to advance the uptake of low-carbon technologies in a cost-effective way.
ASEAN cities can share knowledge and learning, and implement regional initiatives
to overcome the cost barrier by a cost-sharing approach. Regional cooperation can
also provide a common ground for learning and sharing experiences, and the
relatively less advanced cities can learn about new technologies and innovative policy
instruments.
Cooperative action in the region would be in the political interest of all
governments, as:
a) ASEAN nations have a wider area of business and economic interests
including trans-boundary business and commercial activities. A region-wide
push on energy efficiency, technology, investment, and deforestation is
essential to add credibility to voluntary pledges and national targets without
losing economic competitiveness.
b) Given the scale of investment required and the deterioration of public finance
in many countries, cooperation, consultation, and coordination amongst
governments in the region can leverage private sector capital.
c) As far as progress in global climate deals, it will take time to come up with
and implement a global measure. Thus, it would be useful for ASEAN to
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develop regional actions to demonstrate and provide the international
community with experiences and lessons for increased financial and technical
assistance to ASEAN.
The following regional-level actions for accelerating low-carbon green growth
would be appropriate for ASEAN.
Regional energy partnership. The ASEAN member states should promote a regional
partnership on renewable energy. This would include setting up national targets and
appropriate feed-in tariffs (FIT) and renewable energy portfolio standards. Whilst
some member states have already set up targets, such as Indonesia, Malaysia, and
Thailand, it is important that all states fulfil this requirement to ensure regional
harmony. Governments also need to promote partnerships to work towards setting up
applicable national energy efficiency standards and apply them to a limited but
critical range of energy-intensive industrial and consumer goods and buildings.
Various programmes are underway in different ASEAN countries (for example, the
Philippines, Thailand, and Malaysia) to develop standards and ratings of energy
appliances and implement them in the commercial and residential sectors. However,
regionally consistent standards and ratings are essential to stop cross-border
propagation of non-standard products.
Private sector participation. Active participation by the private sector is essential to
ensure a long-term market-driven approach to building a low-carbon economy. Cities
should implement capacity development programmes to create an enabling policy and
legal environment to attract private sector investment in low-carbon infrastructure
development. ASEAN governments, regional organisations, and research institutions
should work together to develop large-scale integrated smart city demonstration
projects to increase awareness, test concepts, and develop mechanisms suited to local
and regional contexts. The private sector can be encouraged to participate in
transforming liveable cities through their corporate social responsibility (CSR)
efforts.
Technology transfer. ASEAN should develop a common knowledge management
and learning centre to share experiences and lessons learned on advanced low-carbon
technologies and smart city growth mechanisms. City governments should consult
with regional development organisations to encourage support in promoting climate
technology transfer and diffusion, helping ASEAN member states and cities learn
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from each other. ASEAN should forge a free trade agreement within the ASEAN
region for high-impact green and low-carbon technologies and services.
National level policies and regulations in terms of fossil fuel use and subsidies can
also help in the move towards low-carbon cities.

Box 3: Energy Efficiency Programme Singapore
The Energy Efficiency Singapore Programme is a key market-based strategy in mitigating
emissions and addressing climate change. It focuses on supporting research and development
(R&D), raising awareness, promoting the adoption of energy-efficient technologies and
measures, as well as building capabilities and expertise. For example, Singapore’s Building
and Construction Authority introduced Green Mark standards for both non-residential and
residential buildings in early 2008. Singapore has shifted towards the use of less carbon
intensive fuels, principally natural gas. The Singapore government has built its first liquefied
natural gas (LNG) receiving terminal on Jurong island and has been in operation since May
2013. . Efforts in promoting renewable energy such as biomass and solar energy are focused
currently on R&D. Singapore is also one of the few countries in the world that incinerates
almost all of its solid waste. The electricity from the incineration plants contributes 2
percent–3 percent to Singapore’s energy supply. Moreover, Singapore is increasing the
energy efficiency of its transport sector by improving and promoting the use of public
transport. The government plans to achieve a target of 70 percent of commuters using public
transport during rush hours by 2020. A vehicle quota system and electronic road pricing are
already used to reduce traffic congestion. A green vehicle incentive scheme to encourage the
use of hybrid and compressed natural gas vehicles introduced a discount of 40 percent for
purchase from their market value.
Source: (ADB, 2013) and (Bell 2015).

5. Recommendations
The development of a smart liveable city and fostering a low-carbon economy is
an integrated approach that needs commitment from city executives, active
participation of public and private sectors, flowing of private sector investment, and
cross-sectoral implementation of best practices and green and/or smart technologies
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and services. ASEAN member states are already implementing measures pertaining
to green growth and development of a low-carbon economy. However, a complete
and well-constructed approach to develop a smart liveable city that fosters lowcarbon development is absent in the ASEAN region. The first technical workshop on
19–20 January 2015 in Jakarta raised the following questions:
a. how ASEAN should be by 2025 in a smart-city context, with the
implication on suggested outcomes and targets and outcome
statements; and
b. what are the feasible and appropriate cases or examples especially in
the ASEAN region of ‘good practices’ or ‘good initiatives’ that
provide insights for upscaling to the regional level.

The following recommendations are aimed at improving the regional efforts to
transforming ASEAN cities to make them liveable and foster a low-carbon economy
both at national and regional levels.
5.1. Specifics
5.1.1. Upscaling existing programmes and activities
A number of initiatives are already in place in ASEAN to promote smart and
low-carbon cities, both through local city-based initiatives as well as in collaboration
with external agencies (institutions, cities, and governments). These have been
highlighted and presented in Section 2. However, keeping in mind that (i) ASEAN
cities are growing in terms of population, geographical area, and numbers, (ii) cities
are the mainstay of a nation’s economy, and (iii) cities contribute significantly to
pollution and GHG emission, these existing initiatives, post 2015 need a significant
boost in terms of increasing the number of cities being involved in such activities, as
well as the number of activities to be undertaken, which would be city specific (such
as industrial city and tourism city). It is suggested that by 2025, (say), at least 100
cities in the ASEAN region need to be involved and/or active in promoting lowcarbon initiatives from the existing ASEAN Initiative on Environmentally
Sustainable Cities (AIESC) of the current 25 cities.
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5.1.2. Develop simple and robust scorecards for cities based on compilation of
activities, results, good practices, and lessons learnt
Techniques and methods to estimate the emission and addressing them
(mitigation) have been discussed in Section 3, and the examples from ASEAN and
elsewhere have also been discussed. Cities in the ASEAN region are also recognised
for their efforts. However, it is not clear how many of these efforts are being made
aware to all the cities in the region. It is suggested that a detailed compilation of the
various activities conducted, the results obtained through these activities, the good
practices observed that could be easily replicated and upscaled, and the lessons learnt
from ‘failed’ initiatives be carried out and shared and disseminated across the
ASEAN region to all cities. It is important to emphasise the role of cities in their
contribution to the economy as well as environmental problems, which necessitate
that all cities have the knowledge to initiate and carry out activities they deem fit.
Developing ASEAN city indicators that measure low-carbon and/or smart cities
(some are listed in section 5.4) will be useful to develop scorecards that provide the
impetus and incentives for cities to promote low-carbon growth.
5.1.3. Initiate city-based working groups to promote the smart city concept
In order to promote the smart city concept, it is imperative that city-based
working groups are formed which are composed of local partners – local
governments, NGOs, the private sector, universities, and civil society members. Such
groups will help in developing plans and activities that are inclusive, and a bottom up
approach to growth and improving living standards. This will also ensure the smooth
implementation of initiatives, as well as the development of local level policies. It is
not clear whether the local community is well represented in decision making towards
low-carbon development in cities, and so it is suggested to form such working groups.
These groups could share lessons from their work with the ‘new cities’ interested in
low-carbon development.
5.1.4. Encourage development and implementation of local and/or city level ‘green
and/or smart’ policies

Many, if not all, policies towards low-carbon development (such as promotion of
renewable energy, energy efficiency, and building codes) are national-level policies
that are applicable to the country as a whole. City-level (or even ward level) local
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policies and standards can be developed and implemented in concurrence with the
national policies. It is suggested to encourage cities to initiate local policies towards
low-carbon development that can also serve as a prototype for expansion and
upscaling.
In order to introduce and carry out these recommendations, the following should be
taken into account, either in the process or as an implementation mechanism.

5.2. Actions
5.2.1. Acceptance by city authorities
For the success of any city-based strategy, it is imperative that the city authorities
fully support the initiative. Without their support, no low-carbon city initiative will
work and succeed. It is therefore not surprising that top administrators of cities
spearhead activities. In the ‘actions towards low-carbon cities’ project involving 10
cities in Asia, the top administrators were directly involved, which resulted in
achieving the project objectives in time (Kumar et al. 2013). This is evidenced in
other city-based activities in other programmes in the ASEAN region as well.
5.2.2. Policies and strategies
Good governance and a sound understanding of the local context should govern
green growth. Moreover, the policies need to be people-centred and allow the affected
stakeholders to participate in and contribute to decision-making processes. Policies
that contribute to green growth whilst improving the quality of life, include the
following items (i.e. Establishing building codes and Sustainable waste management)
(OECD 2014a).
5.2.3. Establishing building codes
Improving energy efficiency of buildings is a cost-effective measure to reduce
energy demand and to reduce GHG emissions. Setting a mandatory building code is
an effective way to achieve building energy efficiency. Specifying energy efficiency
standards for new buildings and retrofitting requirements for old and existing
buildings would significantly contribute to GHG reduction for the cities. Such
building codes would compensate for the large increase in building energy demand
that would arise from the massive increase in the ASEAN urban population by 2030.
Building codes exist in some ASEAN countries, for example, Malaysia, the
Philippines, Singapore, and Thailand. However, a regional guideline on developing
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building codes and adjusted to reflect local context would be more effective. Such
codes would help benchmarking of standards for energy efficiency of buildings and
appliances in the region.
5.2.4. Sustainable waste management
Increasing city populations together with poor knowledge in waste management
practice amongst the citizens in ASEAN cities is a major threat to making cities
liveable and improving both the local and global environment. Sustainable waste
management that involves environmentally appropriate treatment of organic waste,
and recycling and recovering of non-organic waste would significantly reduce GHG
emissions, clean the local environment, and create jobs. ASEAN cities can leverage
the low labour cost in the region to make such interventions cost effective. Any
voluntary initiative to sustainable waste management is unlikely to be effective and
thus would need some form of policy directives at the city level. The ASEAN SocioCultural Community (ASCC) can play a part, for example, by developing guidelines
for sustainable waste management.

5.3. Regional cooperation
ASEAN cites are in a fortunate position due to their proactive regional groups
and associations. These bodies can play an important role in strengthening the efforts
of transforming cities. For example:


Technical, financial, and policy support. Technical, financial, and policy
support is required to improve the transformational capacities to cities. The
ASCC would need to build-in provisions for rendering such support to cities.
For example, technology transfer programmes can be conducted at city,
national, and regional levels under the leadership of ASCC.



Knowledge sharing. ASEAN cities can learn from each other about their
experiences of transformation, best practices of specific interventions,
amongst others. The ASCC would be in a better position to facilitate the
exchange of ideas and knowledge amongst the cities. Regional knowledge
sharing workshops with the participation of a wide range of stakeholders
including government, the private sector, and the community would enhance
the learning process of transforming cities.
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Building institutional capacity. The region comprises cities of various sizes
and types. Institutional capacities to implement sectoral interventions and to
enforce policy measures also vary. Many cities lack the institutional capacity
to develop policy measures, develop cost-effective sectoral interventions,
establish appropriate indicators, and mainstream low-carbon measures into the
city development plan. The ASCC can help improve the institutional capacity
of cities by providing training and other capacity building events such as
study tours.



Awareness programmes. Targeted education programmes would help cities
and their stakeholders to learn about the benefits of liveability and low-carbon
development. In particular, they would help to eliminate the misconception
that low-carbon development and green growth would restrict the city’s future
economic prosperity.



Regional leadership. The ASCC’s role in cumulative improvement of
liveability and low-carbon development of ASEAN cities would position itself
as a regional leader.



Harmonisation of regional initiatives. The ASEAN region benefits from a
number of groups and associations, for example, the Economic Research
Institute for ASEAN and East Asia (ERIA) and the ASEAN Centre for
Energy (ACE). These bodies have been working on initiatives including
energy conservation, sustainable energy generation, and supporting economic
growth. However, these are being done in isolation without taking advantage
of collaborative strength. Cumulative efforts in addressing cross-cutting
themes would further improve the regional initiative of city transformation.
For example, ACE could implement energy efficiency programmes in the
region with the involvement of cities to become more effective. Such
programmes should take into account and align with the city development
plan and work in harmony with other regional groups to facilitate an
integrated approach to liveable low-carbon city development.
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5.4. Development of city-level GHG emissions inventory
The development of an emissions inventory is the first step to initiate low-carbon
development. Baselines will allow the establishment of a target and help to develop
measures to reduce emissions. Several tools are available to help cities prepare their
emission inventories. For example, ICLEI supported Yogyakarta City and piloted the
use of emission software HEAT+. Two other software are discussed in Appendix B.
A regional programme to support the inventory development needs to be done. For
example, a target of city-level inventory development in 100 cities by 2025 could be
established.
GHG inventory development will require capacity building of city staff (and
other stakeholders). There are highly-skilled training organisations in the region (for
example, the Asian Institute of Technology) that offer capacity development in the
whole spectrum of emission accounting and action plan development.
5.5. Development of a knowledge management platform
On a regional scale, sharing lessons, experiences, and good practices with other
cities that are in transition of transforming to low-carbon green growth, is a value
addition. This not only encourages and provides clear lines to the cities in their
endeavours for transformation but also it eliminates the reinvention of the wheel by
just implementing those that have been successful elsewhere. This can be
implemented in a number of ways as listed below (or a combination of all of them).


Develop a regional website, either by the ASEAN secretariat or other regional
organisations, where cities will share their best practices, policies, lessons
learned, and stories about leadership.



Conduct regional workshops, study tours, and courses on a regular basis
where participants participate in discussions and visit low-carbon facilities,
amongst other activities. The city governments should be encouraged to
ensure their staff participate in these programmes and implement lessons
learnt.

As discussed earlier, some initiatives to bring together city leaders and
operational staff are already taking place. However, these are mostly occurring on a
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project basis. A regional long-term initiative needs to be put in place to allow ongoing
and regular knowledge sharing opportunities. Such programmes, for example, can
target (i) develop a regional low-carbon liveable city information sharing website, (ii)
conduct bi-annual knowledge sharing workshops until 2025, and (iii) develop a lowcarbon academy to allow city staff (and other stakeholders) to enrol (10 enrolment per
year up to 2025) for a short courses on practical-oriented low-carbon city
development. Note that such an academy does not need to be a stand-alone institute,
rather it can be housed in a university to minimise the cost.

5.6. Emission reduction plan and strategy

As discussed earlier, setting up an emission reduction target is essential for cities
to achieve a low-carbon economy. To be effective, such targets should be long term,
be continually improved over time, and adaptable to a changing world rather than rely
on strategies that have been created in the present to remain effective in the future.
Therefore, emission reduction is a cyclical process (Figure 6) and involves the
following:
Figure 6: Carbon Emission Reduction Strategy model
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Source: Author.
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a) Set. Create targets that are quantifiable and have specific timeframes.
b) Plan. Identify appropriate solutions to be implemented in order to achieve
target.
c) Implement. Put the solutions into practice.
d) Measure. Record the actual effect of the solution.
e) Review. Gauge the progress towards the target and make an assessment on the
effectiveness of the solutions and the strategy.

5.7. International collaboration
Strategic ties with more developed cities, for example the leading low-carbon
and/or green growth cities in Europe, the United States, and Australia would have
significant benefits for ASEAN cities to learn the success factors as well as obtaining
practical guidance on city transformation. Such initiatives are already occurring in
ASEAN, for example, the collaboration of Chiang Rai (Thailand) and Legazpi city
(Philippines) with two US cities under the City Links Pilot Partnership programme
(Box 2).
It is suggested that a long-term collaboration programme focusing on sharing
information, exchanging ideas, and technical assistance with cities outside ASEAN
should be developed. Collaboration at programme-level, for example, with renowned
and successful programmes in Europe, should also be considered. Recently, the
Indian government announced a programme for 100 low-carbon cities – ASEAN may
find it useful to collaborate with this programme for mutual benefits.

5.8. Mainstreaming green growth in city development plans
Mainstreaming green growth objectives into city development plans is vital to
encourage cross-sectoral participation and ensure the availability of budgets for the
green growth transition. However, there are challenges to integrate green growth
strategies into city development plans. For example, city development plans are
usually done on short- to medium-term scale (1 to 5 years) whilst green growth needs
longer-term planning, say 20 years. Often green growth strategies require an upfront
cost and investment and there may not be an immediate benefit. This requires green
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growth strategies to adopt a long-term perspective and consider the well-being of
future generations, whilst also considering the distribution of costs and benefits
across all stakeholders in the short term. For example, the green growth strategies of
Cambodia and Viet Nam have targets and a schedule for implementation in the short,
medium, and long term (OECD, 2014a). An Asian Development Bank working paper
on the development of an integrated framework of urban development provides an
operational framework that begins with an assessment of a business-as-usual (BAU)
scenario to develop a smart liveable city (Sandhu and Singru, 2014). The framework
provides three core elements that are required for an integrated urban development:
(i) ensuring economic competitiveness through, for example, the development of lowcarbon smart infrastructure and the development of private entrepreneurship, (ii)
conserving natural resources and implementing low-carbon technologies such as by
introducing renewable energy generations, and (iii) improving the equity (for
example, building resilience). Favourable policy instruments (for example, fiscal
incentives), good governance and appropriate institutional mechanisms, and
engagement of stakeholders in the decision-making process enable the successful
implementation of integrated urban development.

5.9. Low-carbon development indictors
Shifting to a low-carbon economy through the implementation of green growth
needs to be accompanied by a reliable set of measurement tools to help policy
evaluation, performance monitoring, and raise a city’s profile of green growth
amongst the public and policymakers. Once the low-carbon target has been set, the
city can then set sector-level measurable indicators to establish specific goals and
measure progresses.
(Baeumler et al., 2012)((??)) notes that low-carbon city development indicators
focus on four different but overlapping objectives – sustainable cities, green cities,
eco-cities, and low-carbon cities. These indictors attempt to define benchmarks to
determine whether or not cities have reached this particular goal.
A set of green growth indicators has been proposed, which are based on (i)
European green city index, (ii) Leadership in Energy and Environmental Design
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(LEED) for neighbourhood development, and (iii) list of low-carbon indicators that
were used for Chinese cities (Table 3).

Table 3: Measurable Indicators for the Development and Monitoring
of a Low-carbon Liveable City
Measurement
area

Measurable indicators

GHG
emissions

 Emissions per capita and emission intensity

Energy






Green
buildings

Sustainable
transport










ASEAN relevance

Relevance of these indicators
to ASEAN visions is
demonstrated by overarching
Energy consumption per capita
plans and/or strategies. For
Energy intensity
example,
the
ASCC
Share of renewable energy in generation mix
Blueprint states the ASEAN
Energy consumption per square meter in vision
‘D.5.
Promoting
commercial and residential buildings
quality living standards in
Number of certified green buildings
ASEAN cities/urban areas’.
Minimum building energy efficiency
Planned actions under this
District heating and cooling
vision
include
working
On-site renewable energy sources
towards initiatives such as
Solar orientation for building blocks
Low
Carbon
Society,
Share of green transport mode trips
Compact Cities, Eco-cities
Percentage of citizens walking, cycling, or
and
Environmentally
taking public transport
Sustainable
Transport
Percentage of citizens travelling by public
(ASEAN,
2009a).
transport

 Length of public transport network
 Existence of congestion reduction policies
 Reduced parking footprint
 Transportation demand management
Land use
 Compact development
 Mixed use neighbourhood centre
 Walkable streets
 Access to open space or recreational facilities
Note: ASEAN = Association of Southeast Asian Nations, ASCC = ASEAN Socio-Cultural
Community, GHG = greenhouse gas.
Source: Adapted from Baeumler et al. (2012).

The indicators listed in Table 3 focus on the key sectors that can contribute to
emission reductions in cities. These quantitative indicators need to be complemented
with qualitative indicators that focus on regulatory and enforcing mechanisms, for
example, policies, regulations, and standards. Singapore has developed different
indictors (below) to measure its liveability status (CLC, 2014) which have some
similarities that are listed in Table 3.
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Community well-being. Home ownership rates; number of people living and
working in the central area; percentage of people satisfied with the living,
working, and leisure environment in Singapore; measures of building safety
and quality, that is construction quality assessment system.



Built environment. Percentage of users satisfied with the parks, number of
projects that aim for Green Mark certification (green building rating system),
park provision ratio (hectares per 1,000 population), number of days in a year
where the pollutant standards index (PSI) is in the good range, number of air
and water pollutants in a year, utilisation rate of state land.



Transportation. Traffic congestion at peak hours, percentage of public
transport ridership, customer satisfaction levels for public transport.



Water and sanitation. Minimisation of unaccounted for water, access to
sanitation, level of domestic water consumption per capita, water that meets
the World Health Organization drinking water quality guidelines, access to
clean drinking water sources.



Waste. Recycling rate.



Energy. Energy consumption levels

Work in these metrics needs to be done comprehensively in close consultation
with the city authorities.

6. Conclusions
Major cities (capital and major business and tourist cities) in the ASEAN region
need to improve their liveability to serve as home to a growing population. Huge
economic growth also needs to be supported by low-carbon urban development to
reduce greenhouse gas emissions and to combat climate change. Improvement of
liveability conditions and transformation to low-carbon development pathways
require a holistic approach that involves well-constructed interventions to sectoral
scopes. ASEAN leaders have set visions for the development of sustainable cities and
improvement in resource efficiency, which are reflected in a number of regional
policy documentations.

37

The realisation of the ASEAN vision of sustainable city development is a
complex and long-term process that requires strong commitment at city and national
level, and mobilisation of resources. The development of low-carbon cities requires
conducive policies and strategies formulated by the government. It also requires
collaboration and cooperation from the private sector for it to be ‘market driven’. In
addition, collaboration from foreign partners, who are seeking to share technologies
and knowledge of green technologies, is also important. A strong awareness
campaign programme is required to educate stakeholders and the community. Citylevel decision-making processes will need to involve all levels of stakeholders
including national governments, the research community, practitioners, nongovernmental organisations, and the private sector. Engendering liveable low-carbon
smart city for the ASEAN region will need to address the following:


City leaders should advocate for national policy adjustment to support cities
initiatives of low-carbon development.



Cities need to first start the process of measuring their emissions, that is, the
development of an emission inventory. Whilst national-level emission
inventories have been developed for some countries, a city-level emission
inventory is generally absent. Focus should be given on using a consistent
framework of emission accounting to ensure cross-border applicability of
emission data.



Consider the development of a knowledge management centre to share
experiences and lessons learned to maximise regional cooperation. This will
help cities to learn from each other and to implement best practices without
the need for reinventing the wheel.



City-level targets should take into consideration of any existing national
and/or regional targets and policies to avoid any conflict in the longer term.
Such targets and policies may also include national commitments to the
Millennium Development Goals.



Low-carbon green growth initiatives should be linked with wider food
security, energy security, and water security to maximise the benefits of city
transformation and ensure alignment with the overall development agenda.
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Investing in cities towards a low-carbon and smart city concept by ASEAN could
lead to the following benefits:


In terms of implementation, considering the geography and mandate of the
city authorities, initiatives will be easier to implement. Results and impacts
(clean air, improvement in living standards, growth in local economy,
amongst others) will be evident to the people.



Many of the initiatives may not need new funds, but could be reallocated
within the existing budgetary expenses, for example, replacing non-energy
efficient lamps with energy efficient ones. Involving the private sector could
bring in funds through CSR, whilst universities could attract research funding
from various sources.



Promote closer working within the city context and encourage a sense of
ownership of activities leading to good governance.



Promote economic development within the city and its environs, and
contribution to the national GDP. Introducing low-carbon development in
small and medium-sized cities could help invigorate the local economy, and
reduce migration to mega cities.



Smart city promotion has multiple benefits including reducing local pollution,
mitigating GHG emissions, increasing income levels, improving quality of
life, greater economic development, and increased social cohesion.



Cities contribution to GHG emission reduction can assist the global agenda of
mitigating emissions.
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Appendix A: Case Studies of Low-carbon Cities

A. City of Toronto
Goal/target: Reduce GHG emissions by 80 percent by 2050
Approach: The city has set out ambitious but clear goals and developed bold
measures to achieve this emission reduction target. These include:


Public Investment: The city is investing $20 million to green Toronto’s
homes and businesses with innovative projects like shared geo-thermal
systems and green roofs.



Building bike/walk paths: Doubling the city-wide bike network to 1,000km
by 2012.



Financial incentives:
o Up to $100,000 per installation for green and cool roofs on industrial
and commercial buildings.
o $62 million has been allocated to offer zero-interest financing for
renewable energy and energy efficiency upgrades to not-for-profit and
government buildings.



Mass rapid transit: Construction/expansion of North America’s largest mass
rapid transit system, which will add 120 km of modern light rail public transit.



Building retrofitting: Upgrading over 500 city facilities and buildings to be
energy efficient, plus an additional 1,000 inefficient apartments will be
retrofitted to make them energy efficient.



Increasing tree canopy: Doubling the city’s tree canopy by 2050.



Awareness: Public reporting of harmful chemical use.



Smart vehicles: Increasing the use of hybrid electric vehicles.



LED technology: Over 2,000 traffic lights to be converted to LED
technology.



Green standards: Financial incentives are available to implement made-inToronto concept to designing environmentally friendly buildings and
landscapes.

The city is on its path towards becoming a world-leading low-carbon city. By 2011,
Toronto had reduced greenhouse gas emissions by 22 percent, exceeding its 2012
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target of a 6 percent reduction in greenhouse gas emissions compared to 1990 (the
Kyoto target) despite rapid growth in population in the city since 1990. This puts
Toronto firmly on a path to achieving its 2020 target of 30 percent reduction (City of
Toronto, 2014).

B. City of Melbourne
Melbourne has been named the world’s most liveable city for the fourth year in a row,
by the Economist Intelligence Unit’s liveability survey of 140 cities (ABC, 2014).
Goal/target: The city planned to become a carbon neutral city and to be one of the
world’s most sustainable cities. The zero net emissions by 2020 strategy, initially
planned in 2003, outlines the detailed plan to achieving this goal and the progress
made so far.
Approach: The city has identified six focus areas where it can achieve the most
effective and viable greenhouse gas emissions reductions and has set out clear,
ambitious objectives for each of the focus areas (City of Melbourne, 2014). These
are:
a) Council operations and leadership: Maintain carbon neutrality and
reduce greenhouse gas emissions by 10 percent by 2018 (baseline year
2010–2011).
b) Commercial buildings and industry: Increase the average National
Australian Built Environment Rating System (NABERS), or equivalent,
rating or commercial buildings to four by 2018. This roughly equates to an
average increase in energy efficiency of 40 percent per building.
c) Residential buildings: Melbourne will establish a baseline and develop a
long-term target in the first year of implementation plan
d) Stationery energy supply: 25 percent of electricity from renewable
sources by 2018.
e) Transport and freight: Increase the percentage of all trips using low
emissions transport from 51 percent in 2009 to 60 percent in 2018.
f) Waste management: Decrease waste to landfill per resident by five
percent by 2018. Melbourne to trial seven precinct waste solutions by
2018.
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C. Songdo International Business District, South Korea
The Songdo International Business District is being developed on 1,500 acres of
reclaimed land along Incheon's waterfront, 40 miles from Seoul and 7 miles from
Incheon International Airport (Figure A1). The estimated annual GHG emissions
from this high-density city energy use will be 260,000 tonnes of CO2 equivalent
(tCO2-e) based on 65,000 residents. This compares to 780,000 tCO2-e GHG
emissions from a typical low-density development. All the buildings of Songdo city
are LEED certified, this reduces GHG emissions from building energy use by about
300 percent (250,000 tCO2-e compared with typical case of 674,000 tCO2-e)
compared to typical buildings. The smart transport system and mobility infrastructure
will reduce transport related GHG emissions by about 80,000 tCO2-e.
Figure A1: Top Elevation of Songdo IBD

Source: Songdo (2014).

Highlights of the Songdo IBD master plan are:


The 68-story northeast Asia Trade Tower, which will stand as the Republic of
Korea's tallest building and most advanced corporate centre.



The architecturally stunning Songdo Convensia, operating as Incheon's
primary convention centre, is the Republic of Korea's largest column-free
interior space.
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600 acres of open space including a 100-acre central park, providing a
beautiful place of refuge and relaxation for those who live and work in the
city.



The Incheon Arts Centre, a cultural complex housing a concert hall, opera
house, museum of Asian contemporary art, a music conservatory, design
school, artist in residence housing, and a library.



The Jack Nicklaus Golf Club Korea features an 18-hole championship golf
course, a full clubhouse and a fitness centre situated on a 228 acre site, which
will also include luxury villas and condominiums.



Public and private schools including the Chadwick International School for
students from kindergarten to high school, offering a state-of-the-art learning
environment and international perspectives to prepare them for leading postsecondary schools around the world.

Songdo International City Hospital, planned to boast the latest in medical diagnosis
and treatment technologies. Partners such as 3M and Microsoft will also participate in
the development of this world-class healthcare facility.
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Appendix B: Greenhouse Gases Inventory Tools
Various tools are available in the public domain (for free) to assist with city-level
emissions accounting, tracking performance over time, and streamlining the reporting
process. Below is a brief discussion of some commonly used tools.

Global Protocol for Community-Scale Greenhouse Gas Emission Inventories
Developed in collaboration with the World Resources Institute, C40 Cities, and
ICLEI, the Global Protocol for Community-Scale Greenhouse Gas Emission
Inventories (GPC) offers a robust and clear framework that builds on existing
methodologies for calculating and reporting city-wide GHG emissions. The GPC
requires cities to measure and disclose a comprehensive inventory of GHG emissions
and to total these emissions using two distinct but complementary approaches. One
approach captures emissions from both production and consumption activities taking
place within the city boundary, including some emissions released outside the city
boundary. The other approach categorises all emissions into ‘scopes’ depending on
where they physically occur. Separate accounting of emissions physically released
within the city boundary should be used for aggregation of multiple city inventories
in order to avoid double counting (ICLEI, 2014). The GPC is divided into three main
parts:


Part I introduces the GPC reporting and accounting principles, sets out how
to define the inventory boundary, specifies reporting requirements, and offers
a sample reporting template.



Part II provides overarching and sector-specific accounting and reporting
guidance for sourcing data and calculating emissions, including calculation
methods and equations.



Part III shows how inventories can be used to set mitigation goals and track
performance over time, and shows how cities can manage inventory quality.

The GPC has been piloted in a number of cities with great success (WRI, 2014).
These include:


Guangzhou, China is using the GPC to analyse its greenhouse gas emissions
trends and design a roadmap towards emission peak. WRI China provides
training and technical advice to Guangzhou to apply the GPC.
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Johannesburg, South Africa conducted its first ever city-wide GHG
inventory using the GPC to establish a 2007 baseline. Total greenhouse gas
emissions were estimated at 26.5 million tons of CO2 emissions, 71 percent of
which was from electricity use. Johannesburg is now using this evidence to
create a detailed climate action plan.



Rajkot, India and seven other Indian cities – home to almost 11 million
people – set up their very first GHG inventories using beta versions of the
GPC. The GPC guidance has helped Rajkot (one of the GPC pilot cities) plan
and implement actions to achieve its 14 percent CO2 emissions reduction
target by 2016 (based on 2011 base year).



Rio de Janeiro, Brazil conducted GHG inventories for 2005 and 2012 as part
of the GPC pilot programme. With these results, Rio implemented a series of
low-carbon transport, waste management, forestry, and energy efficiency
projects. So far these actions have avoided 378,000 tons of CO2 emissions.



Wellington, New Zealand participated in the GPC pilot programme to
develop a GHG inventory for the Wellington region (including Wellington
city and seven other cities) as part of its new climate change action plan to
lower GHG emissions by 30 percent by 2030 and 80 percent by 2050 (from
2001 levels).

The ASEAN cities involved in the GPC framework are classified into:


GPC pilot cities: Georgetown and Iskandar (Malaysia), and Nonthaburi and
Phitsanulok (Thailand)



GPC beta version users: Balikpapan and Semarang (Indonesia) and Johor
Bahru (Malaysia)

Bilan CarboneTM
Developed by the French Environment and Energy Management Agency (ADEME),
Bilan CarboneTM (carbon balance) is a tool to calculate the GHG emissions to assess
the direct and indirect emissions produced by the different activities of all the
stakeholders in a territory. The Bilan CarboneTM module is made up of a series of
spreadsheets with associated utility manuals. A spreadsheet is used to calculate
emissions, compare emissions between different years, and assess the potential of
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various emission reduction actions. The associated utilities assist users in calculating
the emissions in road transport, the cooling gas leaks from refrigeration and air
conditioning systems, and simulating ‘what is at stake economically’ over the entire
range of activities studied. Over 2,000 Bilan CarboneTM diagnostics have been
conducted in France and the tool is being adapted in the rest of the world. These
include:
Paris: Paris encompasses 3,000 hectares of green space, receives 30 million tourists
annually, and accounts for 10 percent of the national GDP. The carbon balance study
took into account the major fluxes of consumption or movements: energy use,
mobility of people and merchandise, consumption of Parisians and visitors, and
production of waste, amongst others.
Three major sectors account for 80 percent of all the emissions through the use of
energy: energy consumed in buildings, transport of people, and transport of
merchandise. Such estimations have been useful for the city authorities to provide the
right direction in setting policies that helps Paris to achieve resource efficiency and
environmental sustainability, and in meeting the Kyoto Protocol obligations.
The Bilan CarboneTM tool was used in seven cities of Southeast Asia to estimate
GHG emissions of cities. The tool helped the city administrators to estimate the GHG
emissions by the municipalities and to develop measures to reduce the emissions
(Kumar et al., 2013). The tool was further used to estimate the emissions of tourism
related activities in Chiang Mai (Thailand) and Hue City (Viet Nam).
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Appendix C: Case Studies of Technologies and Plans
A. Yeerongpilly Transit Oriented Development
The 14-hectare Yeerongpilly Transit Oriented Development (TOD) site is located
alongside the Brisbane River, approximately 6 kilometres from the Brisbane central
business district. It adjoins the Queensland Tennis Centre and Mirvac Tennyson
Reach development to the west and Fairfield Road and the Beenleigh to Gold Coast
railway line to the east. A pedestrian overpass across Fairfield Road provides easy
access between the site and the Yeerongpilly train station. The benefits of the
proposed Yeerongpilly TOD include:


more efficient use of existing land and infrastructure



housing options, including a mix of housing types and sizes to suit different
lifestyles and help accommodate Brisbane's growing urban population



new local employment opportunities



convenience of local retail within walking distance



convenient location close to public transport helping to reduce traffic
congestion and provide a sustainable alternative to private car usage



enabling more active lifestyles through new public spaces, recreational
facilities, cyclist and pedestrian friendly streets, parks, and plazas



better pedestrian accessibility between the Queensland Tennis Centre and the
Yeerongpilly railway station

The proposed site is susceptible to flooding, therefore, this site requires new buildings
to have habitable floor levels at least 500 millimetres above the interim residential
flood level for development.
Source: Queensland Government (2014).

B. Trigeneration for Sydney Town Hall
As part of Sydney’s plans to reduce GHG emissions by 70 percent by 2030, the city is
planning to install a low-carbon trigeneration plant that will produce low-carbon local
power, heating, and cooling for Sydney Town Hall and the neighbouring Town Hall
House where over 1,500 city people work. Hundreds of lights, printers, computers, air
conditioners, and the city's electric vehicle fleet will be powered by the plant.
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Trigeneration at Town Hall will help achieve a 3 percent reduction in the city’s
organisational carbon pollution, and help to reduce greenhouse gas emissions over the
project life. It will deliver infrastructure to improve energy efficiency at the Town
Hall by up to 20 percent, compared with energy from the grid. The city has received
grant funding from the Commonwealth Government for the project under the
‘Community Energy Efficiency Programme.’
The trigeneration refers to 3 simultaneous outputs from the gas-fired engines, lowcarbon electricity, hot water to heat buildings, and chilled water to cool buildings. A
trigeneration engine runs on natural or renewable gases producing low-carbon
electricity. The engine, which is about the size of a shipping container, generates heat
that is captured to make hot water. Hot water can be converted to chilled water for
air-conditioning by a secondary piece of equipment called an absorption chiller. Hot
water or chilled water, called thermal energy, can be distributed to nearby buildings
through a network of underground pipes.
Trigeneration is more than twice as efficient as coal-fired power stations that produce
around 80 percent of Sydney's electricity – heat by-products created at coal-fired
power stations are wasted, but trigeneration captures and uses them for airconditioning, heating, and hot water services.
Source: City of Sydney (2014b).
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Appendix D: Rating Tools
Table D.1 presents the general characteristics of six well known rating tools: the
Leadership in Energy and Environmental Design for Neighbourhood Development
(LEED-ND), BRE Environmental Assessment Method for Community (BREEAM
Community), Comprehensive Assessment System for Built Environment EfficiencyUrban Development (CASBEE-UD), Green Building Index (GBI Tool for
Township), Green Star-Communities, and Pearl Community.

Table D.1 Characteristics of the Selected Tools for Assessing Sustainability
at Community Scale
Tool

Country of origin
United Kingdom

BREEAM
Community

Rating scale

Users

Outstanding (≥85%)

Developers, professionals,

Excellent (≥70%)

planners, politicians, and

Very good (≥55%)

communities

Good (≥40%)
Pass (≥25%)
Unclassified (<25%)
United States

LEED-ND

Platinum (80-100)

Private developers,

Gold (60-79)

neighbours, citizens, and

Silver (50-59)

community

Certified (40-49)
Japan

Excellent (<0.5)
Very good (0.5-1.0)

CASBEE-

NA

Good (1.0-1.5)

UD

Fairly poor (1.5-3.0)
Poor (≥3
Platinum (≥86)

Project teams, owners,

GBI for

Gold (76-85)

developers, and contractors

Township

Silver (66-75)

Malaysia

Certified (50-65)
Australia

4 star rating(>45)

Federal government, state

Green Star-

5 star rating(>60)

government, local

Community

6 star rating(>75)

governments, developers,
financiers, and consumers
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Abu Dhabi

1 pearl (all mandatory
credits)

Pearl

2 pearl (≥55)

Community

3 pearl (≥75)

NA

4 pearl (≥100)
5 pearl (≥125)
Note: NA = not available.
Source: (Sharifi & Murayama 2013).

These tools could be used to develop sustainability indicators considering low-carbon
and resilience of buildings and communities.
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