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Relationship between Cities and Climate Change1

1-1. Cities are the main generators of GHG emissions

i. Urbanization Trends in Asia compared to EU, NA and LA/C

From: ADBI
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Relationship between Cities and Climate Change1

1-1. Cities are the main generators of GHG emissions

i. Urbanization Trends in Asia and the Pacific

• The Asia and Pacific region is home to more 
than 56% of the world’s total population 
and 54% of the world’s urban population. 

• The region has some of the most populated 
and densest cities in the world with 20 of 
the 33 global megacities (10 million+).

• Of the 36 cities that grew more than twice 
as fast as the global annual average rate, 28 
cities are located in Asia, with 17 in PRC.

Region-wise Urban Population Trends 
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1

ii. Investment Potential in Cities by Region and Sector to 2030

Green Buildings >>> Transport > Smart Water > Energy > Waste

85% of total
investment

Relationship between Cities and Climate Change

1-1. Cities are the main generators of GHG emissions

WB categorization

From: IFC
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ii. Investment Potential in Cities by Region and Sector to 2030

Relationship between Cities and Climate Change

1-1. Cities are the main generators of GHG emissions

From: IFC
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Relationship between Cities and Climate Change1

iii. Population and Employment Density in Dhaka, Bangladesh

1-1. Cities are the main generators of GHG emissions

Population Density Employment Density
From: ADB
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Relationship between Cities and Climate Change1

1-2. Climate Change is the most serious threat to urban infrastructure and quality of life  

i. Urbanization impact on global warming in cities

Urban heat island effect

i) Urban geometry

ii) Human activity

iii) Materials that make up cities

iv) Lack of vegetation / water bodies

From: IPCC
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Relationship between Cities and Climate Change1

1-2. Climate Change is the most serious threat to urban infrastructure and quality of life  

ii. Climate Change’s impacts on Low-Income / Vulnerable Groups
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2

2-1. How are cities dealing with urbanization, haphazard urban morphology, and organic growth energy demand?

The main Issues is not the city itself rather urban form and lifestyle

i. Energy Consumption by End-Use Sector 1949-2020 (US)

(Quadrillion Btu)

Trend of energy 
consumption
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ii. Spatial Development _ Cities in Developing and Developed Countries

1990 
Guangzhou New Delhi Shanghai

LA London Paris Tokyo

2015 

1990 

2015 

1990 

2015 

1990 

2015 

1990 

2015 

1990 
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1990 

2015 

1990 

2015 

Dhaka

The main Issues is not the city itself rather urban form and lifestyle

2-1. How are cities dealing with urbanization, haphazard urban morphology, and organic growth energy demand?

From: WB
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2

Urban Sprawl in Shanghai

The main Issues is not the city itself rather urban form and lifestyle

2-1. How are cities dealing with urbanization, haphazard urban morphology, and organic growth energy demand?

ii. Spatial Development _ Cities in Developing and Developed Countries
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2

Urban Sprawl in Shanghai

The main Issues is not the city itself rather urban form and lifestyle

2-1. How are cities dealing with urbanization, haphazard urban morphology, and organic growth energy demand?

ii. Spatial Development _ Cities in Developing and Developed Countries
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iii. Urban Density and GHG emission

While GHG emissions per capita decline with urban density in 
high- and upper middle-income countries, low- and lower-middle-
income cities buck the trend.

The main Issues is not the city itself rather urban form and lifestyle

2-1. How are cities dealing with urbanization, haphazard urban morphology, and organic growth energy demand?

From: WB
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2 The main Issues is not the city itself rather urban form and lifestyle

iv. Urban Density / Mixed-use Development 

Overcrowd vs. Density Mumbai NYC

2-1. How are cities dealing with urbanization, haphazard urban morphology, and organic growth energy demand?

From: WB
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2

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions

The main Issues is not the city itself rather urban form and lifestyle

Bus Cycling Car

i. Public Transport System
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2 The main Issues is not the city itself rather urban form and lifestyle

ii. Walkable City

Orchard Road, Singapore Time square, NYC

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions
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2 The main Issues is not the city itself rather urban form and lifestyle

ii. Walkable City

Midtown, NYC Time square, NYCLondon

Before

After

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions
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2 The main Issues is not the city itself rather urban form and lifestyle

Before

After

Bishan Park, Singapore

iii. Public Space (Park and Waterbody)

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions
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2 The main Issues is not the city itself rather urban form and lifestyle

iii. Public Space (Park and Waterbody)

Before After

Cheonggyechun, Seoul

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions
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2 The main Issues is not the city itself rather urban form and lifestyle

iv. Building

a. Building Siting, Massing and Orientation

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions

From: Singapore

Buildings consume 36% of final energy, produce 40% 
of global solid waste and 40% of GHG emissions.
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2 The main Issues is not the city itself rather urban form and lifestyle

iv. Building

b. Building Envelope

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions

From: Singapore
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2 The main Issues is not the city itself rather urban form and lifestyle

iv. Building

c. Natural Ventilation

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions

From: Singapore
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2 The main Issues is not the city itself rather urban form and lifestyle

iv. Building

d. Building Greenery and Landscaping

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions

From: Singapore
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2 The main Issues is not the city itself rather urban form and lifestyle

iv. Building

d. Renewable Energy

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions
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2 The main Issues is not the city itself rather urban form and lifestyle

e. LEED and EDGE

iv. Building

LEED (US Green Building Council)

EDGE (IFC)

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions
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2 The main Issues is not the city itself rather urban form and lifestyle

iv. Building

f. Technology

2-2. Lifestyles (the way people work, live and travel) are important factor in generation of GHG emissions

+ Energy use/efficiency
+ Construction cost
+ Maintenance cost
+ Transport planning

Generation of best building blocks 
for people’s lifestyle, amenity, 
energy use and financial aspects
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3 Urban policy can contribute to the global climate change 

3-1. Late responses to climate change are costly

The cost of climate impacts in developing countries could be up to $300 Billion per year by 2030 and $500 Billion per year by 
2050, the analysis found.

UN (in COP 26) says that the cost of climate crisis in developing world up to 10 times higher than aid pledged by richer nations.

(US GDP is $23.2 
Trillion in 2021)(Per year)

What We’ll Pay If Global Warming Continues Unchecked
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3 Urban policy can contribute to the global climate change 

3-2. Urban policy can contribute to national GHG emission reduction targets

Mid- and Longer-term Planning a. Concept Plan / b. Master Plan

From: Singapore
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3 Urban policy can contribute to the global climate change 

3-2. Urban policy can contribute to national GHG emission reduction targets

Mid- and Longer-term Planning

Transport

Land Management

Urban Development

Energy / Water

Industrial 
Development / 

Tourism

a. Concept Plan / b. Master Plan

Strong Governance

From: Singapore
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3 Urban policy can contribute to the global climate change 

3-2. Urban policy can contribute to national GHG emission reduction targets

Mid- and Longer-term Planning a. Concept Plan

From: Singapore
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3 Urban policy can contribute to the global climate change 

3-2. Urban policy can contribute to national GHG emission reduction targets

Mid- and Longer-term Planning b. Master Plan

From: Singapore
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3 Urban policy can contribute to the global climate change 

3-2. Urban policy can contribute to national GHG emission reduction targets

Mid- and Longer-term Planning b. Master Plan

For self-sufficient town 
planning within neighborhood

From: Singapore
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3 Urban policy can contribute to the global climate change 

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Urban Planning and Design a. Land Use Planning

Main contributors 
of GHG in the city

From: Singapore
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3 Urban policy can contribute to the global climate change 

Urban Planning and Design a. Land Use Planning

3-3. A well-designed strategic plan is necessary for a successful low carbon city

From: Singapore
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3 Urban policy can contribute to the global climate change 

Master Plan 2003

Master Plan 2019
Intensification of development 
for higher density

Change to resi or hotel

a. Land Use PlanningUrban Planning and Design

3-3. A well-designed strategic plan is necessary for a successful low carbon city

From: Singapore
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3 Urban policy can contribute to the global climate change 

Master Plan 2003

Master Plan 2019
Intensification of development 
for higher density

Change to resi or hotel

Leasehold Approach

Singapore Land Authority’s Vision is “Limited Land, Unlimited Space”

Approx. 90% of central area’s land is owned by government

→ Realization of master planning through Government Land Sale Program (e.g., 99 years, 60 years, 30 years)

- Optimizing land and space utilization

- Safeguarding property ownership

- Promoting the use of land and space data

a. Land Use PlanningUrban Planning and Design

3-3. A well-designed strategic plan is necessary for a successful low carbon city

From: Singapore
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3 Urban policy can contribute to the global climate change 

Mixed-use (Office, Hotel, Residential)

Direct connection to MRT

Park and Landscape at 1st Storey

a. Land Use PlanningUrban Planning and Design

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Example of mixed-use 
development through government 
land sale for 99-year leasehold

From: Singapore
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3 Urban policy can contribute to the global climate change 

MRT Network

Urban Planning and Design b. Transport Planning

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Central Area 
of Singapore

From: Singapore
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3 Urban policy can contribute to the global climate change 

Electronic Road Pricing

Urban Planning and Design b. Transport Planning

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Central Area 
of Singapore

From: Singapore

+ Free ride of Metro in 
early AM Peak hours



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

3 Urban policy can contribute to the global climate change 

COE (Certificate of Entitlement) Price

Urban Planning and Design b. Transport Planning

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Motor vehicle population in Singapore (2020)

If you wish to own a 2,000cc 
car for 10 years, you need to 
pay S$ 82,000 for COE (i.e., 
tax for personal vehicle)

Maximum allowable 
numbers of vehicle

From: Singapore
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3 Urban policy can contribute to the global climate change 

Effective Date: 3 August 2020 to 27 November 2024

Conversion of Surplus Car Parking Spaces

Urban Planning and Design b. Transport Planning

3-3. A well-designed strategic plan is necessary for a successful low carbon city

From: Singapore
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3 Urban policy can contribute to the global climate change 

Urban Planning and Design b. Transport Planning

3-3. A well-designed strategic plan is necessary for a successful low carbon city

From: Singapore
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3 Urban policy can contribute to the global climate change 

Urban Planning and Design b. Transport Planning

3-3. A well-designed strategic plan is necessary for a successful low carbon city

HDB Blocks and HDB Carparking Area

From: Singapore
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3 Urban policy can contribute to the global climate change 

Save more than 
40% in energy 
for customers

Urban Planning and Design c. Energy Efficiency

3-3. A well-designed strategic plan is necessary for a successful low carbon city

District Cooling System

From: Singapore
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3 Urban policy can contribute to the global climate change 

Common Service Tunnel

- Telecom cables
- Power lines
- Water and
- Pneumatic refuse collection pipes

Urban Planning and Design c. Energy Efficiency

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Common Service Tunnel (CST)

From: Singapore
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3 Urban policy can contribute to the global climate change 

LEED and EDGE (Global)

Green Mark Buildings (Building Construction Authority)

- Energy & water efficiency
- Environmental protection
- Indoor environmental quality
- Other green and innovative features that contribute to better 
building performance

3% of GFA = 3% of building property value

Urban Planning and Design d. Building Construction

3-3. A well-designed strategic plan is necessary for a successful low carbon city

From: Singapore
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3 Urban policy can contribute to the global climate change 

Urban Planning and Design d. Building Construction

3-3. A well-designed strategic plan is necessary for a successful low carbon city
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3 Urban policy can contribute to the global climate change 

Urban Planning and Design e. Park Planning

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Master Plan 2003 Master Plan 2019

From: Singapore



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

3 Urban policy can contribute to the global climate change 

Urban Planning and Design e. Park Planning

3-3. A well-designed strategic plan is necessary for a successful low carbon city

From: Singapore
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3 Urban policy can contribute to the global climate change 

Urban Planning and Design

e. Urban Landscape

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Landscape Replacement Areas of Building Footprint From: Singapore
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3 Urban policy can contribute to the global climate change 

Urban Planning and Design

f. Walkable Cities

3-3. A well-designed strategic plan is necessary for a successful low carbon city

From: Singapore
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3 Urban policy can contribute to the global climate change 

Urban Planning and Design g. Night Lighting

3-3. A well-designed strategic plan is necessary for a successful low carbon city

From: Singapore
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3 Urban policy can contribute to the global climate change 

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Urban Planning and Design h. Minimum Platform Level of Cities

Singapore Central Area’s Topography 

Land Use Plan

Central Area 
of Singapore

From: Singapore
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3 Urban policy can contribute to the global climate change 

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Urban Planning and Design h. Minimum Platform Level of Cities

From: Singapore

Entrance to Metro

Development connected to 
underground pedestrian path
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3 Urban policy can contribute to the global climate change 

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Urban Planning and Design h. Minimum Platform Level of Cities

For New Development

1st Floor

From: Singapore

Ground level
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3 Urban policy can contribute to the global climate change 

3-3. A well-designed strategic plan is necessary for a successful low carbon city

Urban Planning and Design h. Minimum Platform Level of Cities

For Existing Development

For Existing Development

104.5m RL

From: Singapore
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3 Urban policy can contribute to the global climate change 

Recycling and Upcycling

3-3. A well-designed strategic plan is necessary for a successful low carbon city

a. Recycling
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3 Urban policy can contribute to the global climate change 

Recycling and Upcycling

3-3. A well-designed strategic plan is necessary for a successful low carbon city

b. Upcycling
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3 Urban policy can contribute to the global climate change 

3-4. Collaboration of Cities for Climate Changes



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

3 Urban policy can contribute to the global climate change 

3-5. The battle against climate change will be won or lost in Asia and Pacific for Carbon Neutrality by 2050



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

3 Urban policy can contribute to the global climate change 

3-5. The battle against climate change will be won or lost in Asia and Pacific for Carbon Neutrality by 2050

(Nationally Determined Contribution)
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3 Urban policy can contribute to the global climate change 

3-5. The battle against climate change will be won or lost in Asia and Pacific for Carbon Neutrality by 2050

From: ADB
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Exemplary Source of Municipal Finance

Sales and 

Leases

Project 

Bonds

Non-

Earmarked 

Grants

Tariffs and 

User 

Charges

Property 

Taxes

Debt

Own-Source 

Revenues

Equity

Shared Tax 

Revenues

Concessional 

Loans

General 

Obligation 

Bonds

Public-

Private 

Partnerships

Municipal 

Investment 

Funds

Inter-

Governmental 

Transfers

License 

Fees, Fines,  

and Other 

Taxes

Earmarked 

Grants

Commercial 

Loans

Municipally 

Owned 

Corporation

Cost-

Sharing 

Programs

Institutional 

Finance (e.g. 

Pension 

Funds)

4. Climate change will require investment in not only new but to make the existing resilient urban infrastructure

Finance for Climate Change

From: ADB
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City-Level Public-Private Partnership Areas

Transportation
Roads and 

Bridges

Light Rail, 

Metro, and 

Subway 

Systems

Bus Lines, 

including 

Bus Rapid 

Transit 

Systems

Ferries and 

Ferry 

Stations

Terminals 

and Hubs 

for Road, 

Rail, Air, 

Water

Utilities

Water 

Treatment 

and 

Distribution

Sewage 

Systems 

and 

Wastewater 

Treatment

Solid Waste 

Treatment, 

incl. 

Recycling & 

Waste-to-

Energy

Power 

Generation 

and 

Distribution

Central 

Heating and 

Cooling 

Systems

Social Services

Hospitals 

and Health 

Care 

Centers

Sports 

Facilities 

and 

Auditoriums

Security and 

Fire 

Response 

Services

Libraries, 

Museums, 

and Cultural 

Centers

School and 

University 

Dormitories

Land 

(re)development

4. Climate change will require investment in not only new but to make the existing resilient urban infrastructure

Finance for Climate Change

From: ADB



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

4

4. Climate change will require investment in not only new but to make the existing resilient urban infrastructure

Finance for Climate Change

From: ADB

Creating Livable Asian Cities | Asian 
Development Bank (adb.org)

https://www.adb.org/publications/creating-livable-asian-cities
https://www.adb.org/publications/creating-livable-asian-cities
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