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1. Introduction, aims and content 

The United Nations’ World Urbanization Prospects (2014) estimates that 54% of the world’s population resides in urban 

areas in 2014, 53% of which is in Asia. However, it projects that, by 2050, 66% of the world’s population will be in urban 

areas and Asia will become 64% urban. Moreover, the number of megacities1 worldwide is projected to increase from 

28 in 2014 (Figure 1) to 41 by 2030, albeit currently housing only about one in eight of the world’s urban dwellers.  

 
Figure 1. Percentage urban and location of urban agglomerations with at least 500,000 inhabitants, 2014 

Image source: United Nations, 2014. World Urbanization Prospects: The 2014 Revision. 

This paper aims to help researchers and decision makers working in ASEAN cities identify actions and measures which 

can bring significant benefits for city inhabitant’s health, climate mitigation and adaptation to the future impacts of 

climate change. To do this, the paper: 

 highlights the 4 reasons why city-level actions in ASEAN cities can bring significant benefits. 

 explores the potential benefits of selected urban interventions in the building sector and in the transport sector 

in cities in the ASEAN region. 

 builds on EU-funded research and other international projects, checking the transferability of their outcomes 

to ASEAN region cities.  

2. Background: 4 reasons why city-level action brings benefits 

The 4 reasons below, taken together, suggest that Asian cities should be at the forefront of addressing degrading air 

quality and climate change. The rest of this paper provides pointers for discussion on how they might best achieve 

those goals. 

2.1 Cities as centers of climate Mitigation 

Cities were in the spotlight as key areas for urgent climate action at the 21st Conference of Parties (COP21) on Climate 

Change in Paris in December 2015. One of the key outcomes of COP21 was the Lima-to-Paris Action Agenda (LPAA) 

which brings together cities, regions, business, private investors, international organizations and other non-state actors 

in addition to governments and states, in an effort to accelerate cooperative climate action. 

                                                           
1 A megacity is a metropolitan area that has more than 10 million inhabitants. 



 

 
 

Climate change can be seen to be substantially driven by the greenhouse gas (GHG) emissions arising from the 

concentration of economic and commercial activities, and facilities such as schools, marketplaces, offices and hospitals 

in cities, and the urban population’s consumption of goods and services and other energy requirements. While urban 

areas cover a very small fraction of the world’s total land area, IPCC estimates that they account for between 71% and 

76% of CO2 emissions from global final energy use and between 67–76% of global energy use (Seto, et al., 2014). 

Moreover, it estimates that energy-related GHG emissions account for about 70% of total emissions including carbon 

dioxide, methane and some traces of nitrous oxide; this is mainly from fossil fuel combustion for heat supply, and 

electricity generation and transport.  

Energy use and the resulting emissions in cities are strongly influenced by “the compactness of urban settlements, 

urban spatial structure, urban functions, the nature of transportation systems, income and lifestyle, the energy efficiency 

of key technologies, industrial processes, building technologies, climate, and waste disposal methods” (Dhakal, 2004). 

This suggests that choices made about urban form and lifestyles can be an essential part of mitigation and adaptation 

efforts.  

2.2 Air Quality and Health Risks 

The 2010 Global Burden of Disease Study reveals that outdoor air pollution is among the top global health risks, and 

particularly more vulnerable are the developing countries in Asia such as those in South, East and Southeast Asia, 

which are regarded to have among the highest air pollution levels in the world. The International Agency for Research 

on Cancer (IARC) has categorized outdoor air pollution as Group 1 carcinogen in 2013. Particulate matter, a major 

component of outdoor air pollution, was evaluated separately and was also classified as Group 1 carcinogen.  IARC 

has also classified diesel engine exhaust as Group 1 carcinogen (2012).  

WHO (2014) reports that most cities worldwide which monitor ambient air pollution2 fail to meet the WHO air quality 

guidelines, further noting that only 12% of the people residing in cities where ambient air quality is monitored breathe 

air that complies with the guidelines. The major causes of poor outdoor air-quality are the combustion of fossil fuels or 

wood-based fuels which are simultaneously contributing to air pollution and greenhouse gas emissions.  

2.3 Adaptation to Risks from Climate Change in Asia 

Climate change is also expected to hit Asia harder than other world regions, particularly those living in the low-lying 

coastal areas and crowded cities. For example, the population in ASEAN cities expected to be exposed to risks of 

inland flooding will rise from 303 to 410 million and coastal flooding from 245 to 341 million, between 2010 and 2025.3 

2.4 Delivering Sustainable Development Goals 

The UN Sustainable Development Goals (SDGs) have become a reference point and guide for many city decision 

makers. They provide a set of goals based on evidence and international agreement. Some of their content is 

particularly relevant to cities. Those include:  

 SDG 9.4, which mentions the upgrading of infrastructure and retrofitting of industries to ensure their 

sustainability, with increased resource-use efficiency and greater adoption of clean and environmentally 

sound technologies and industrial processes;  

 SDG 11.2, which stresses access to safe, affordable, accessible and sustainable transport systems notably 

by expanding public transport, with special attention to the needs of the more vulnerable groups;  

 SDG 11.3 targets inclusive and sustainable urbanization and capacity for participatory, integrated and 

sustainable human settlement planning and management, while  

                                                           
2 WHO’s urban air quality database covers 1600 cities across 91 countries. 
3 Figures quoted by the Asian Development Bank https://www.adb.org/news/features/asias-booming-cities-most-risk-climate-change 



 

 
 

 SDG 11.6 specifically mentions the reduction of the adverse per capita environmental impact of cities, 

including by paying special attention to air quality and municipal and other waste management.  

Actions on air emissions frequently relate to these areas mentioned in the SDGs, allowing the SDGs to function as a 

useful discussion tool for winning support for actions and allowing actions to create progress towards the SDG goals, 

as well as the 3 direct benefits mentioned in the preceding paragraphs.   

3. Sources of transferable Insights for ASEAN cities  

Actions with the greatest potential for emission reduction strategies in ASEAN cities form part of a strategy with a 

combination of actions covering: transport, building performance and urban planning. Each of these areas is explored 

below. The insights are based on past, or current EU and international projects.  

Several EU projects that have a strong emphasis on international cooperation activities focus on these key sectors, 

including:  

 POst-CArbon CIties of TOmorrow (POCACITO) which focuses on future urban form and infrastructure of 

successful cities, including, energy, biodiversity, transport and mobility, waste management, water, land use. 

 Friendly and Affordable Sustainable Urban Districts Retrofitting (FASUDIR) which focuses on energy 

efficiency on building-retrofitting, and  

 Sharing Opportunities for Low carbon Urban TransporTatION (SOLUTIONS) which focuses on transport and 

urban mobility. Spin-off cooperation between EU and ASEAN projects have resulted from these EU projects.  

These include insights into cities with various different urban forms and challenges, including:  

 Barcelona, Spain, for its Smart City program4 that targets lighting, energy, water, district heating and cooling, 

transportation, zero emissions mobility, among others;  

 Copenhagen, Denmark, for its sustainable urban development project called Nordhavn5 which would be a 

new waterfront city district;  

 Malmo, Sweden, for its Fullriggaren6 urban development project that would comprise Sweden’s largest 

collection of energy-efficient buildings combining passive and low-energy housing, and;  

 Zagreb, Croatia, for its Zagreb Development Strategy (“ZagrebPlan”)7 to address its mobility issues, as well 

as its participation in City Acupuncture project8 to transform spatial environments by bringing micro-

interventions in public spaces. 

This paper loosely applies a methodology for the transferability of measures that was developed in the SOLUTIONS 

project. This provides preliminary insights to impacts, scaling needs, key drivers and barriers, and stakeholders.  

4. Opportunities in Transportation 

Comprehensive transport planning can address multiple environmental, economic and social benefits in the transport 

sector in addition to mobility issues. Achievement of these multiple goals – through what’s called a “co-benefits 

approach” - has emerged in several cities and countries. The multiple co-benefits from sustainable transport initiatives 

                                                           
4 http://smartcity.bcn.cat/en  
5 http://www.nordhavnen.dk/english/uk-nh-vision/uk-nh-whyhaveurbandevelopment.aspx   
6 http://www.briggen.se/Global/MIPIM/Briggen_pressentation_120305.pdf  
7 http://www.zagreb.hr/UserDocsImages/ZAGREBPLAN_summary_web.pdf  
8 http://www.cityacupuncture.org/  

http://smartcity.bcn.cat/en
http://www.nordhavnen.dk/english/uk-nh-vision/uk-nh-whyhaveurbandevelopment.aspx
http://www.briggen.se/Global/MIPIM/Briggen_pressentation_120305.pdf
http://www.zagreb.hr/UserDocsImages/ZAGREBPLAN_summary_web.pdf
http://www.cityacupuncture.org/


 

 
 

include: reduced emissions, improved air quality, time/fuel savings, road safety and active transport health benefits. 

These result in increased economic productivity as well as improved quality of life.  

These co-benefits are possible, because transport is a vital component for development, but it also contributes 

substantially to both local concerns of urban air pollution and global environmental concerns like climate change. The 

transport sector is a significant source of urban air pollutants that adversely impact public health, through tailpipe 

emissions such as particulate matter (PM), oxides of nitrogen (NOx), ground level ozone, volatile organic compounds 

(VOCs), Carbon monoxide (CO), sulphur dioxide (SO2). These impose environmental, economic and social costs. 

Sustainable transport typically reduces congestion, one of the greatest economic and social costs.  

This subsection brings the spotlight two measures that are popular in EU that have high potential for transferability to 

ASEAN region with several considerations and policy combinations: Electromobility and Vehicle Sharing. 

4.1 Electromobility  

On electromobillity, the German Federal Government has set an ambitious goal of 1 million electric cars on German 

roads by 2020 as part of its “National Electromobility Development Plan which was established in 2010.9”  The 

adoption of Electromobility Law in 2014 incentivizes the EV owners by way of parking privileges, permission to use 

bus lanes and special transit access to some areas. 

 

For public transport, Barcelona which has one of the cleanest bus fleets in Europe due to introduction of and support 

for hybrid and compressed natural-gas-powered vehicles, as well as the use installation of anti-pollution filters in 

diesel vehicles10. Barcelona plans to move towards a new energy and transport model (public and private alike), 

particularly electric taxis, electric buses, car-sharing using EVs, and electric motorcycles. In POCACITO-conducted 

dialogues, emphasis was placed on the need to identify the priority energy models that Barcelona to sustain an 

electromobility initiative, as well as the economic impact of developing smart grids projects and of pursuing energy 

self-sufficiency11   

Electromobility initiatives need accompanying adaptation strategies and measures to further the uptake at national and 

city level and to influence the choices of public and private owners.  

At least 100 global cities are being targeted for a 30% share of electric vehicles in the total volume of individual 

motorized transport in cities by 203012, by a UN project launched at the UN Climate Summit in New York in September 

2014. This is the Urban Electric Mobility Initiative (UEMI) developed by UN-Habitat and the EU-funded SOLUTIONS 

project. This 30% target is to be achieved by increased electrification of private vehicles (light-duty vehicles and 2-

wheelers) accompanied by a significant increase in the uptake of electric mobility in public transportation systems (e.g. 

Mass Rapid Transport, Bus Rapid Transport13 A fundamental component of UEMI is its goal to work with both “supply 

side” actors (e.g. EV industry, battery manufacturers, energy suppliers and distributors) and “demand side” actors (e.g. 

national and city governments, users, and multilateral financial institutions for their EV infrastructure investments). 

Electric vehicles (EV) come in various types such as battery electric vehicles (BEV), plug-in hybrid electric vehicles 

(PHEV), conventional hybrids and hydrogen fuel-cell powered. BEVs entirely run on electricity and thus must be 

plugged into external electrical outlet or a charging station. These types of EVs do not have tailpipe emissions, whereas 

hybrid EVs combine electric motor and an internal combustion engine. EVs are known to reduce dependence on fossil 

                                                           
9 Nationale Plattform Elektromobilität (NPE) 
10 http://pocacito.eu/sites/default/files/D3_2_Compiled_Indidvidual_Assessment_Reports.pdf  
11 http://pocacito.eu/sites/default/files/workshop_reports/D4_2_Barcelona_Report_0.pdf  
12 http://www.uemi.net/  
13 http://www.un.org/climatechange/summit/wp-content/uploads/sites/2/2014/09/TRANSPORT-Action-Plan-UEMI.pdf  

http://pocacito.eu/sites/default/files/D3_2_Compiled_Indidvidual_Assessment_Reports.pdf
http://pocacito.eu/sites/default/files/workshop_reports/D4_2_Barcelona_Report_0.pdf
http://www.uemi.net/
http://www.un.org/climatechange/summit/wp-content/uploads/sites/2/2014/09/TRANSPORT-Action-Plan-UEMI.pdf


 

 
 

fuels as it draws currents from rechargeable batteries, and thus reduced emissions although this would highly depend 

on the source of electricity generation.  

The emission reduction potential of EVs depends highly on “materials used, the driving conditions and, most 

importantly, the carbon intensity of their electricity sources” (Gonzalez, 2012). The power source could entail increase 

in energy demand and a shift of the burden to electric utilities. Power is generated from coal power plants, while some 

countries generate from renewable energy such as in Brazil where hydropower is a common source of electricity (Kolke 

& Walsh, 2005). 

Opportunities for Transferability to ASEAN cities 

1. Modernization of public transport (formal, informal and paratransit) 

In ASEAN cities, electricity-run transport can replace various conventional public transport modes like public mini-

buses (e.g. jeepneys) and public 3-wheelers (e.g. tricycles, tuk-tuks) as well as public and private motorized 2-

wheelers. Often where a majority of the population depend on public transport. 

In many developing ASEAN cities, paratransit or informal public transport are usually under the cities’ purview and so 

subject to some control or influence. These forms of transport typically also emit considerably more emissions (PM10, 

PM2.5, SO2, NO2 and Organic Matter or black carbon in the form of soot) beyond acceptable levels set by the WHO. 

This offers an opportunity. 

These fleets of public transport vehicles are often run by private operators and drivers, and their emissions are 

unregulated. Due to the costs associated with maintenance and upgrading of paratransit modes, maintenance of these 

vehicles is generally not prioritized. Many of these paratransit modes commonly use second-hand engines. This leads 

to inefficient and smoke-belching engines.  

2. Electrification of 2-Wheel transport 

In other ASEAN cities (in Vietnam, for instance) motorcycles are the primary means of mobility; their flexibility providing 

far better accessibility to jobs compared to public transport (Nguyen, Zuidgeest, Bosch, Sliuzas, & Maarseveen, 2013). 

Where the primary fuel used by motorcycles is gasoline, their pollution share is significant (for example in Ho Chi Minh 

City). This could be attributed to low standard technology (Euro 1 or pre-Euro) employed in the manufacture of 

motorcycles to keep the price low (Ho & Clappier, 2011). 

With the current ease of conventional fuel-run vehicle ownership and the unmitigated traffic congestion in most ASEAN 

cities —which may shift 4-wheeler commuters to 2-wheelers to be able to weave through traffic—the electrification of 

2-wheelers and other para-transit modes would be a crucial area for discussion. The huge potential for electric 2-

wheelers has been shown in China, where over 100 million electric 2-wheelers (of various sorts) have been sold over 

the last 10 years. Despite a very high proportion of coal generation of electricity generation in China, the air emissions 

from use of these 2-wheelers is significantly lower than the air pollution that would come from using a car, bus or 

motorcycle. 

3. Conditions needed for success 

There are various conditions for transferable success of electromobility to ASEAN cities. These need not all be in place 

before a move to electromobility is started, but can be developed alongside as part of an integrated strategy for urban 

improvement.  

A suitable energy mix 



 

 
 

The emission reduction potential of electromobility lies in the fuel mix in electricity grids and diversification of power 

sources, or the location of polluting power-plants away from the urban areas. In some ASEAN cases, solar photovoltaic 

arrays are built alongside electric grids to capture solar energy, or wind energy is harnessed.  

A suitable electricity grid 

Another pre-requisite is the availability of power on the electricity grid. Without it, there is a likelihood to overload a grid 

due to high penetration of electric-vehicles. Data on electric grid capacity, energy consumption and power 

requirements, and estimated market penetration of electric vehicles, among others, must be available so that the 

government can always plan accordingly.  

Furthermore, challenges remain in terms of sustaining the pilot demonstrations since strategically located charging 

infrastructure is a fundamental pre-requisite. In Lisbon, the Portuguese Electric Mobility Program launched in 2009 by 

the national government is supported by electric vehicle-charging network, with over 1,300 charging points across the 

country, of which Lisbon has 687 charging points. This necessitate adequate planning for electric grid capacity and for 

charging infrastructure.  

Agreement for change from the local manufacturers and sellers of vehicles  

The availability of and access to the technology would also influence the success of electromobility. The vehicles must 

be available at adequate prices. Insufficient understanding of the potential of technology-driven initiatives could also 

daunt local manufacturers, who may resist change.  Vietnam’s motorcycle market is among the largest globally, and 

businesses are determined to continue production, use Vietnam as an export base and turn it into a motorbike 

manufacturing center in Asia (ThanhNien News, 2014).  

While the cost of some technologies and batteries decreasing due to economies of scale, it is usually not low enough 

to spur mass deployment when it must compete directly with very cheap current vehicles. It can be hugely successful 

when supported by policy change or sells to a slightly higher segment of the market. China’s domestic industry – which 

sells more than 20 million electric bikes a year – provides a case study. 

Financing for Purchase of Vehicles 

Where electric vehicles are more expensive than the existing vehicles, loans may be needed for their purchase. Banks 

generally have high loan requirements which also makes loan requests by small public transport operators and drivers 

(i.e. para-transit) almost impossible to obtain. Solutions through financial support programs working with banks are 

available. 

Matching new vehicles to conditions 

In the Philippines, among the concerns about raised by an electric mini-bus provider is that any vehicle fleets (that 

were engineered, manufactured and supplied by foreign firms) are forced to withstand Philippine road conditions, 

particularly relating to suspension14.  

4.2 Vehicle sharing: Bicycle-sharing and car-sharing

                                                           
14 For instance, units of Global Electric Transport’s (GET) City Optimized Managed Electric Transport (COMET) electric shuttle are engineered, manufactured 
and supplied by the American firm Pangea Motors. Source: personal communication with Tony Garcia of Global Electric Transport (GET) for their City Optimized 
Managed Electric Transport (COMET), June 17, 2015. 



 

The inability of public transport systems to keep up with increasing demand for mobility, traffic congestion, lower 
ownership cost and better fuel economy of motorcycles have contributed not only to the increase of motorcycle 
ownership in ASEAN cities, but also to the adoption of sharing economy and individual transport. In recent years, 
shared-use mobility options such as bicycle- and car-sharing systems have gained prominence and have grown 
tremendously (albeit at the expense of increasing mass public transport ridership.) 
 

Bicycle Sharing Systems 

Bicycle sharing systems are introduced in different cities worldwide to provide an alternative to private vehicle 
ownership and therefore reduce GHG emissions and air pollution. In many cities, bicycle sharing systems are aimed 
at replacing short-distance trips that would have otherwise been made by a motorized transport (e.g. private car or 
public transport). From a social standpoint, bicycle sharing systems can provide an affordable alternative of mobility to 
low-income groups and provide them better access to opportunity.  
 
By strategically placing the stations within close proximity to different public transport modes, bicycle sharing systems 
can serve as a feeder system and complement public transport, thus improving the last-mile connectivity as well as 
strengthening the links between different public transport modes. Its flexibility can be demonstrated in how this form of 
public transport system can cover smaller roads and how stations can be scaled up or down or relocated quickly and 
inexpensively to reflect adjusting commuter demands. One sign of success -  proximity to bicycle-sharing stations has 
been found to increase land values. 
 
A bicycle-sharing system is cost-effective infrastructure. Co-benefits come from an improvement in public health and 

social well-being. Governments are able to save on spending for the maintenance of the existing roadways and the 

construction of new infrastructures as there is less deterioration made on public roads.  

Car-sharing Schemes 

Similar to bicycle-sharing, car-sharing enables car-based mobility without the need for vehicle ownership. It differs from 

the conventional taxis and rent-a-car systems by its utilization of information and communication technology to allow 

sharing of cars for self-drive, when others are not using them, or for sharing cars that others are driving. 

Companies like Uber that use a mobile app to connect drivers using their own non-commercial vehicles with fare-

paying passengers are called “transport network companies”, that can be seen as forms of car-sharing. Investigating 

the environmental impacts (air pollutant and GHG emissions) of such schemes would be needed to know the extent to 

which Uber or similar schemes reduce urban air-emissions. 

Opportunities for Transferability to ASEAN cities  

The discussions and research carried out in the preparation of this issues paper highlighted 2 practical aspects for 

transferability of sharing transport systems to ASEAN cities: 

Avoiding barriers to use by all population sectors 

The first issue is the accessibility to the shared transport service. For example, for bicycle-sharing, user registration 

requirements and process must be open to low-income groups (a key user group, heavily dependent on non-motorized 

and public transport). The initial launch of Taipei’s YouBike system in 2009 required a credit card for registration, similar 

to many European bicycle sharing systems. This prevented people without credit cards from using the system! When 

the YouBike system was re-launched in 2012, the credit card requirement was removed and potential users would only 

need a cellphone and an EasyCard (MRT/bus ticket).  

Some ASEAN countries already do not require identity-based registration for a service, but rather reply on the purchase 

of prepaid sim cards. In this way, bicycle-sharing systems can potentially provide mobility for low-income groups that 



 

 
 

have no banking details. Pricing and options for payment and identity features required by sharing services should be 

further explored. This could include integration with social services, among many others. 

Sources of finance and maintaining low-income accessibility 

Access to better transport (resulting from sharing schemes) has been seen to lead to an increase in property prices. 

Property values generally rise around transit corridors in many countries. Residents have reduced short-trip 

transportation costs and vibrant neighborhoods, allowing real estate developers and owners to demand higher rents 

or property prices.  

An indirect effect of higher rents can be the displacement low-income households, driving them out of the city, further 

from their work…so increasing their vehicle-kilometers traveled, and reducing the benefits of public transport. 

This scenario presents an opportunity for governments to explore instruments to regulate housing and property prices 

as a way to control urban sprawl and its potential congestion and pollution problems.  

Another approach is ‘land value capture’ which is a funding instrument used to recover land value increments (i.e. 

unearned income of the private land owner) generated from publicly created value generated by public infrastructure 

investments. Normally, land value capture is used for financing public transport system that have intensive capital and 

operation and maintenance costs like rail systems, or for furthering transit-oriented developments. Transit agencies 

and developers could agree to have the latter contribute to the construction of transport infrastructure including public 

transport services, walkable districts and public spaces (e.g. parks, bicycle lanes, sidewalks) as their property value 

would increase (Suzuki, Murakami, Hong, & Tamayose, 2015).  

5. Buildings 

In the EU, about 40% of total energy consumption is attributed to buildings. As climate change is likely to contribute to 

increased demand for cooling and heating, this rise of air-conditioning and heating energy needs in many cities have 

begun disrupting the energy balance and increased fossil fuel combustion.  

In recognition, there is a strong focus on energy performance of buildings. The EU have adopted a law that sets 

minimum energy performance requirements for new buildings, existing buildings, and considers high-efficiency 

alternative systems such as decentralized energy supply systems based on renewable energy sources, heat pumps 

and district or block heating or cooling. (The 2010 Energy Performance of Buildings Directive (Directive 2010/31/EU) 

that streamlines earlier provisions in an earlier 2002 Directive.) The law also calls on European countries to draw up 

national plans for increasing the number of nearly zero-energy buildings.  

Concretely, the law specifies that: 1) by 31 December 2020, all new buildings should be near- zero-energy buildings, 

and 2) after 31 December 2018, new buildings occupied and owned by public authorities are near-zero-energy 

buildings.  

The law builds on successful pioneering practices within cities. For example, in Malmo, Sweden, the Fullriggaren 

urban development project will comprise Sweden’s largest collection of energy-efficient buildings combining passive 

and low-energy housing. Barcelona’s Smart City Strategy also targets lighting, energy, district heating and cooling 

(alongside zero emissions mobility.)  

Some of the strategies employed by cities in greening the building sector include use of cogeneration systems which 

use exhaust heat dumped in electricity generation, district heating and cooling, smart grids, green roofs and walls, 

insulation, as well as in the lighting fixtures, windows, and building controls. 

The new law is one part of what it needed to overcome barriers to faster reduction of energy consumption in buildings. 

Discussions between POCACITO and local stakeholders brought several barriers to surface, among which are “loss 



 

 
 

of character of the city and the growing disengagement of citizens” and the need to balance the needs of tourism and 

industry and that of the local citizens and the preservation of traditional and local features of the city like the street 

markets.  

Opportunities for Transferability to ASEAN cities  

Among the main challenges for both EU and ASEAN in initiatives on energy-efficient buildings are the costs of the 

refurbishment, and that the return on investments depend highly on energy prices which can fluctuate. (Khoja, A., 

personal communication on FASUDIR project, December 2015).  

Different climatic conditions imply that in many ASEAN cities, office and retail buildings are the main energy 

consumer—not residential buildings as in the case in EU—, (a finding from the FASUDIR project). There are fewer of 

these buildings, which could enable greater action.   

Some appropriate policy combinations can be found in the case study of Singapore. Guided by the national vision of 

greening at least 80% of all its buildings by 2030 with an emphasis on the existing building stock, the Building and 

Construction Authority (BCA) launched Green Mark building rating scheme in 2005 to evaluate a building (new and 

existing) for its environmental impact and performance. This also covers supermarkets, landed house, retail offices, 

restaurants, data centers. Moreover, all new buildings are required to meet a minimum standard equivalent to Green 

Mark certified level, and existing buildings need to meet minimum standard when cooling systems are installed or 

replaced. 

Because engaging the private sector usually tend to be challenging, the public sector has also taken the lead. Its 

potential might vary across ASEAN cities; as of 2013, about 80% of resident population in Singapore live in housing 

developments that are governed and developed by the Housing and Development Board (HDB). To attract the private 

sector, barriers have been lowered and incentives are being provided. Some examples include SGD 20 million Green 

Mark incentive scheme for new buildings, SGD 100 million for existing buildings as a push for adoption of energy 

efficient retrofitting design, practices and technologies to the large stock of existing buildings, and SGD 5 million for 

design prototype to promote best practices at the early design stage to facilitate high performance buildings, SGD 50 

million for existing buildings and premises (targeting small- to medium-enterprise owners and tenants), building retrofit 

energy efficiency financing that provides credit facilities with a default risk sharing of 60%, and Green Mark Gross Floor 

Area (GFA) Incentive Scheme which grants bonus GFA for buildings that strive for higher Green Mark ratings.  

Another notable component of initiatives to improve building energy efficiency is the institutionalization of new practices 

by way of building a green collar workforce through a comprehensive suite of green building courses in training and 

universities. Generally, engaging the citizens, the youth, the workforce who would be building future infrastructure and 

shaping the urban landscape would ensure greater sustainability of present initiatives to minimize the impact of 

buildings on local air quality and global climate change. 

The other clear route to reducing emissions from buildings is to reduce emissions generated from electricity production. 

Electricity is the major energy source for buildings and about 70% of produced electricity is from coal (Figure 2) (Clean 

Air Asia, 2012). A shift in generation of electricity towards low-emission, renewable energy would reduce emissions 

from buildings, and may also, under current technological conditions, save money. 



 

 
 

 
 

Figure 2. Asia: Generation Mix 
Source: Clean Air Asia from various sources, 2012 

 

6. Integrated city-wide solutions 

In most cases, traffic congestion in cities is a symptom of inadequate planning or inefficient use of existing 

infrastructures. There are ways to deal with both issues, some facilitated by the greater power of information and 

communications technology (ICT). These solutions require actions which look at the city as a whole, to optimize its 

function, not only the characteristics of individual vehicles, or buildings – integrated city-wide solutions. They can be 

categorized into 4 areas:  

 Urban Planning 

 Pedestrian Infrastructure 

 Parking Management 

 Traffic Management 

Urban planning 

Cities need visioning or scenario-planning to define a desirable future.  It helps the decision-makers focus on the values 

that are most important to the public and identify solutions to achieve them. Visions are frequently developed with a 

20- to 30-year horizon, answering the question, “How do I want my city to look like in 20 or 30 years?”  

While visions will vary between cities, the common characteristics of such visions for buildings, land use and transport 

would ultimately be the accessibility of all citizens to work, education, healthcare and other places of importance to 

them, the sufficient public spaces for relaxation and recreation, the security and safety, a green environment and a 

clean air.  

Physical infrastructure investments should be encompassed by transit-oriented mixed-use urban developments; this 

could be in the form of a city land use plan or sustainable urban mobility plan. This reduces emissions by ensuring 

access to housing, jobs, shopping, services, and leisure time without requiring traversing of long distances in individual 

transport.  



 

 
 

Planning is best done at the city level, with the inclusion of key stakeholders such as local and regional/state offices 

managing environment, energy, transport and utilities, health, traffic management, and city planning, representatives 

from business establishments, office and residential building owners, operators and drivers of para-transit and privately 

run taxis, public buses, trucks and even school buses. All these elements and taking into account the view of these 

actors is the way to build a holistic sustainable urban mobility planning that best fits local conditions and priorities, 

because it is based on the right information. 

One illustrative example, Zagreb, Croatia, employed a participatory approach in the development of strategic planning 

documents. “Zagreb for Me” Project (2015) by the Zagreb Society of Architects in cooperation with the City of Zagreb, 

the Faculty of Architecture at the University of Zagreb. The goal of the project is to start a revitalization of public 

spaces through the realization of 17 urban interventions in the whole city area at the same time. Project proponents 

initially spent time in the chosen neighborhoods conducting spatial analysis and interviews with local community. The 

project essentially maximizes neglected open spaces that have no specific function to create small-scale 

neighborhood interventions. (from the POCACITO project). 

Pedestrian Infrastructure 

Surveys in selected Asian cities revealed that a significant number of pedestrians would shift their walking trips to 

motorized transport like private cars and 2-wheelers as encouraged by increasing motorization and inadequate 

pedestrian facilities, (in addition to weak and insufficient policies and institutional framework) (Leather, Fabian, Gota, 

& Mejia, 2011).  

Pedestrianized zones are areas where motor vehicular access is limited or is restricted to emergency cases, and where 

travel is largely by foot or by bicycle. Pedestrianized zones can safeguard the safety of pedestrians as well as cyclists 

by decreasing the conflict between motorists and pedestrians. Their creation and use can facilitate foot and cycle 

transport, rather than motorized vehicle transport. 

Another fundamental consideration for successful pedestrian zones are the pedestrian facilities which include not only 

sidewalks and crossings but also amenities like benches, lamp posts, public toilets, shade (roofs or trees), and 

infrastructures for the disabled, elderly, and pregnant women such as curb ramps.  

Parking Management  

Parking management reduces polluting emissions in three key ways:  1) making vehicle operations more efficient (i.e. 

less fuel wasted in finding parking spaces if information is provided); 2) shifting of private motorized trips to alternative 

modes if parking regulations become restrictive enough (and are coupled with good public transport systems), and; 3) 

discouraging the trips altogether (e.g. for leisure trips that are optional).  

In contrast, an increase in parking supply tends to increase personal automobile commuting and use of reduce public 

transit and ride-sharing (Barter, 2011). Parking management policies influence the travel behavior of commuter and 

are aimed at reducing the demand for private car use and can be effective as an instrument to decongest the roads 

and improve the air quality by means of local ordinances. In cities, parking pricing strategies, reduction of parking 

spaces, and elimination of on-road parking serve as disincentives to car ownership and car use.  Incentives such as a 

discount on or an exemption from parking charges are also used to shift car owners to cleaner vehicles (e.g. hybrid or 

electric). 

Traffic Management 

When cities already have non-motorized infrastructure and public transport systems in place, cities can progress to 

increasing efficiency of public transport systems as a whole, e.g. to anticipate increase in travel demand and ease 

overcrowding and long queues during peak hours. Travel demand management and incentives to travel during off-



 

 
 

peak hours distribute the commuters, thus preventing or easing overcrowding in public transport systems. This makes 

traveling by public transport systems attractive and hassle-free. Ineffective traffic management will result in additional 

emissions (both climate-forcing agents and local air pollutants) and fuel wastage from congestion, as well as from non-

optimization of transport infrastructure. 

Congestion management strategies can be applied for movement of goods at the city level, especially in cities that 

host industrial parks or manufacturing plants. Among the strategies to reduce emissions from goods transport are 

manifested in efficient logistics that maximizes the loads of the trucks and reduces “empty hauls,” or empty trucks on 

return trip, and matching the vehicle size with the load. Trucks account for 24% of global CO2 emissions from transport 

vehicle use, and black carbon, which is the “soot” component of particulate matter (PM) from diesel trucks, is a 

significant contributor to climate change because of its heat-absorbing capacity. This requires policies which go beyond 

direction of the trucks along routes, but also promotes changes in their patterns of use. ICT can help change these use 

patterns by allowing instant exchange of demands for goods transit, and the supply of trucks going in the right direction. 

Delivering these goals through ICT: Smart cities 

There is great potential of ICT (information and communication technology) to facilitate increased efficiency in cities, 

in mobility, in building energy use – and also in the provision of water and waste services. This is a move to so-called 

‘smart cities’. The definition of a smart city varies broadly, as enumerated in Table 1.  

Table 1. Definition of a smart city 

 “The use of Smart Computing technologies to make the critical infrastructure components and services of a city—
which include city administration, education, healthcare, public safety, real estate, transportation and utilities—
more intelligent, interconnected, and efficient.”1 

 “A city well performing in a forward-looking way in economy, people, governance, mobility, environment, and living, 
built on the smart combination of endowments and activities of self-decisive, independent and aware citizens.”2 

 A city striving to make itself “smarter” (more efficient, sustainable, equitable, and livable)3 

 A city that monitors and integrates conditions of all its critical infrastructures, including roads, bridges, tunnels, 
rails, subways, airports, seaports, communications, water, power, even major buildings, can better optimizes its 
resources, plan its preventive maintenance activities, and monitor security aspects while maximizing services to 
its citizens.4 

 An instrumented, interconnected, and intelligent city. Instrumentation enables the capture and integration of live 
real-world data through the use of sensors, kiosks, meters, personal devices, appliances, cameras, smart phones, 
implanted medical devices, the web, and other similar data-acquisition systems, including social networks of 
human sensors. Interconnected means the integration of those data into an enterprise computing platform and the 
communication of such information among the various city services. Intelligent refers to the inclusion of complex 
analytics, modeling, optimization, and visualization in the operational business processes to make better 
operational decisions.5 

 “A city that give inspiration, shares culture, knowledge, and life, a city that motivates its inhabitants to create and 
flourish in their own lives.”6 

 “A city where the ICT strengthen the freedom of speech and the accessibility to public information and services.”7 
1 Washburn, D., Sindhu, U., Balaouras, S., Dines, R. A., Hayes, N. M., & Nelson, L. E. (2010). Helping CIOs Understand “Smart City” Initiatives: 
Defining the Smart City, Its Drivers, and the Role of the CIO. Cambridge, MA: Forrester Research, Inc. Available at 
http://public.dhe.ibm.com/partnerworld/pub/smb/smarterplan et/forr_help_cios_und_smart_city_initiatives.pdf. 
2 Giffinger, R., Fertner, C., Kramar, H., Kalasek, R., PichlerMilanoviü, N., & Meijers, E. (2007). Smart Cities: Ranking of European Medium-Sized 

Cities. Vienna, Austria: Centre of Regional Science (SRF), Vienna University of Technology. Available at 
http://www.smartcities.eu/download/smart_cities_final_report.pdf. 
3 NRDC 
4 Hall, R. E. (2000). The vision of a smart city. In Proceedings of the 2nd International Life Extension Technology Workshop (Paris, France, Sep 
28). Available at http://www.osti.gov/bridge/servlets/purl/773961- oyxp82/webviewable/773961.pdf.  
5 Harrison, C., Eckman, B., Hamilton, R., Hartswick, P., Kalagnanam, J., Paraszczak, J., & Williams, P. (2010). Foundations for Smarter Cities. IBM 
Journal of Research and Development, 54(4). DOI: 10.1147/JRD.2010.2048257. 
6 Rios, P. (2008). Creating “the smart city”. Available at http://dspace.udmercy.edu:8080/dspace/bitstream/10429/20/ 1/2008_rios_smart.pdf. 
7 Partridge, H. (2004). Developing a human perspective to the digital divide in the smart city. In Proceedings of the Biennial Conference of 
Australian Library and information Association (Queensland, Australia, Sep 21-24). Available at 

http://eprints.qut.edu.au/1299/1/partridge.h.2.paper.pdf. 

Compilation is adopted from Nam & Pardo. (2011). Conceptualizing Smart City with Dimensions of Technology, People, and Institutions.  

In Proceedings of the 12th Annual International Conference on Digital Government Research.  

https://inta-aivn.org/images/cc/Urbanism/background%20documents/dgo_2011_smartcity.pdf 

https://inta-aivn.org/images/cc/Urbanism/background%20documents/dgo_2011_smartcity.pdf


 

 
 

 

The deployment of technology to create smart cities is a major area of change and growth markets, with service 

providers looking to create solutions for cities. 

Opportunities for Transferability to ASEAN of Integrated city-wide solutions 

A good ASEAN case study for an integrated urban planning might be Singapore, which works towards a “car-light” 

mobility and active mobility with a wide range of policies across the city. The Singapore government recognizes that 

travel demand will keep increasing as population will keep increasing, but solely making traffic very efficient could 

cause more people to drive their cars. So they are employing various strategies combined with travel demand 

management to disperse commuters among different public transport modes and active transport options. Besides 

cycling tracks, “park connector network” is being built; as parks are located all over the city, the drainage canals going 

through the parks are being converted into winding streams with stones instead of concrete walls and huge pipes. Their 

Public Utilities board coined ABC Program--Active, Beautiful, Clean--basically by encouraging commuters to change 

from traveling by road (i.e. by private car or by contributing to overcrowding of buses) to traveling by non-motorized 

transport through the cycling paths in the parks. Even the National Parks Authority is involved in this initiative. 

As Singaporean citizens increase their financial capacity to own vehicles, the government has policies that 

disincentivize not only vehicle ownership but also usage. One example is curbing of the parking spaces and increased 

parking pricing. Singapore also provides companies some money to put up bicycle stands and provide shower facilities, 

and other incentives to adopt the government’s off-peak travel program. 

In many ASEAN countries, there should be opportunities for integrated public transport planning which avoid 

congestion and could ultimately be an enabler for encouraging “shifts of travel” towards public transport. These might 

be in improving traffic through traffic controls (signal timing, traffic flow, street design) to maximize the levels of services 

of existing infrastructure and thereby contribute to the reliability, safety and efficiency of travel. ICT can help with this, 

although Nam & Pardo (2011) stresses that “technological innovation is a means to smart city, not an end.”  

The total impacts in terms of pollution load will vary depending on the current state of traffic in the city. Exposure to 

harmful pollutants while on traffic will be reduced due to the improved speed of travel. Although effective traffic 

management is needed to ensure inefficiencies in the transport system are minimized, other strategies for making more 

efficient modes (e.g. public transport) must be put in place as improved speeds and travel times can also attract more 

people to use private motorized modes. 



 

7. Accelerating city sustainability initiatives – ASEAN support 

Cities in the ASEAN region can often benefit from help to improve their air-quality and climate emissions.  For example, 

financing is a universal issue across the Asian and Pacific region. Finance is a supply (sourcing) and demand (bankable 

projects) challenge for both national and sub-national government. Financing options for cities require a coherent 

intergovernmental financing base and must often provide for a range of mechanisms such as land-based financing, 

revolving funds of various kinds, community financing, private sector financing, and public-private partnerships (PPPs). 

Frequently, cities can win support thanks to inter-governmental co-operation, at UN and ASEAN level. The 

sustainability of ASEAN cities has recently been particularly prioritized. For example, within Asia, the 6th Asia Pacific 

Urban Forum in 2015 discussed priority areas for the implementation of UN SDGs and for consideration in Habitat III, 

as in October 2016, the Habitat III will adopt a New Urban Agenda for the next 20 years. The 2015 outcome was an 

APUF-6 Jakarta 'Call for Action' which supports the actions described above.  

Funding opportunities for climate action in ASEAN countries are supported at the ASEAN Secretariat level. Co-benefits 

for climate change approaches are seen as substantial and could help to additionally attract funds from specialized 

financing institutions. The ASEAN region has been seeking to advance regional cooperation of environmentally 

sustainable cities towards the 2030 Agenda for Sustainable Development. So, the recently established ASEAN 

Community 2015 is comprised of three pillars: ASEAN Political-Security Community (APSC), ASEAN Economic 

Community (AEC) and ASEAN Socio-Cultural Community (ASCC). Each has its own blueprint.  

The ASCC is most relevant for sustainable cities. It’s blueprint 2016-2025 envisions five characteristics: 1) engages 

and benefits the people; 2) inclusive; 3) sustainable; 4) resilient; and 5) dynamic. It is within the ASCC vision that the 

following key result areas are contained: 

1. Conservation and Sustainable Management of Biodiversity and Natural Resources 

2. Environmentally Sustainable Cities 

3. Sustainable Climate 

4. Sustainable Consumption and Production 

Within the Sustainable Climate area, measures on finance include the leveraging of private sector and community to 

have access to new and innovative financing mechanisms to address climate change, capacity-building for conducting 

GHG inventories, and mainstreaming of climate change risk management and GHG emission reduction by sectoral 

planning.   

It also includes the strengthening of global partnerships and the support for the implementation of relevant international 

agreements and frameworks.15 Capacity-building and collaborations are central to the ASEAN visions, as a way to 

facilitate improvement. One such example is the ASEAN ESC Model Cities Programme, first launched in 2010 and has 

adopted a framework in 2015 with four focus areas: environmental education, innovating/experimentation of model 

spaces, networking, and communications (Figure 3). This provides seed funding and technical assistance, among 

others, to raise local capacity to implement initiatives, and to subsequently facilitate replication and scaling up of good 

practices. It also promotes city-to-city cooperation and provides a platform matching ASEAN cities with interested 

resource partners. 

                                                           
15 The rest of the measures are elaborated in the ASCC Blueprint 2025: http://asean.org/storage/2016/01/ASCC-Blueprint-2025.pdf  



 

 
 

 

Figure 3. The Common Framework of Shared Qualities, Joint Actions and Desired Results of ASEAN ESC Model Cities Adopted in July 2015.  

 

The ASEAN Working Group on Environmentally Sustainable Cities aims to provide a platform to reflect actual city 

priorities and interest. Among the needs identified at the ASEAN level are city-to-city learning, long-term transformative 

education, and marketing of green tourism, e.g. “green, clean and beautiful" as core city brand for income generation 

and citizen well-being, or model green facilities (i.e. buildings, homes/villages and public markets/parks). The Blueprint 

emphasizes linkages with international agreements and full implementation of SDGs.  

Among the strategic measures for Environmentally Sustainable Cities are highly relevant measures for the issues 

described in this Issues paper: the strengthening of participatory and integrated approaches in urban planning, the 

promotion of cities that are friendly to children/youth, the elderly, and persons with disabilities through enhanced 

coordination with relevant sectors to provide sustainable and accessible infrastructure systems, and the strengthening 

of policies for effective impact management of population growth and migration to cities.  

The ASEAN co-operation framework therefore provides one useful route by which cities can gain support to take 

forward initiatives to improve air quality and reduce climate emissions.  
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