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(. | Relationship between Cities and Climate Change

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

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

Number of Years from about 10% to 50% Urbanization Rate
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—
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(. | Relationship between Cities and Climate Change

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

I. Urbanization Trends in Asia and the Pacific
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Region-wise Urban Population Region-wise Urban Population Trends
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(. | Relationship between Cities and Climate Change

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

Ii. Investment Potential in Cities by Region and Sector to 2030
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Relationship between Cities and Climate Change

BETWEEN 2020 AND 2030
IN 21 EMERGING MARKETS:

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

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

BETWEEN 2020 AND 2030
IN 21 EMERGING MARKETS:

SECTOR 1 s Bl ISECTOR 2 = H A [SEETOR 3 . D X|4SECTOR4 =8 X ISECTORS =~ 5 *|ISECTOR6* ~°
DECARBONIZE SCALE UP DISTRIBUTED : RETROFIT BUILDINGS. : INVEST IN LOW-CARBON EXPAND CREATE
THE GRIDWITH RENEWABLE GENERATION AND » |"FOR ENERGY . = MUNICIPAL WASTE GREEN URBAN NATURE-BASED
ENERGY STORAGE = |EEFICIENCY ol AND WATER TRANSPORT URBAN
\ : L EEEREE . T INFRASTRUCTURE
- EEVaT . O
=/ | nl/|g e
ECONOMIC AND ECONOMIC AND = | ECONOMIC AND a| ECONOMIC AND ECONOMIC AND ECONOMIC AND
CLIMATE BENEFITS CLIMATE BENEFITS : CLIMATE BENEFITS u| CLIMATE BENEFITS CLIMATE BENEFITS CLIMATE BENEFITS
S] 6 SU g E S'I ] TRILLION IN INVESTMENT : 32 TRILLION IN INVESTMENT 2 7THILUUN IN INVESTMENT S] ] E%%[%#%PI\ITTIYNEE%%EWQUZU
TRILLION IN INVESTMENT TRILLION IN INVESTMENT : : OPPORTUNITY AND 2030 GLOBALLY
" OPPORTUNITY " OPPORTUNITY n it : seaill
: 24 9 MILLION NEW : 23 4 MILLION NEW 53 4 MILLION NEW 42 %%wng%gg%m&ﬁu
WILLION NEW MILLION : . DIRECT JOBS : DIRECT JOBS « 1 DIRECT JOBS
. DIRECT JOBS DIRECT J n :
: ] BILLION TONS COze » 3] 3 7M|LLIUN TONS C0:e 223 9 MILLION TONS C0ze
8 ‘I 2 6 348 3 - EMISSIONS REDUCTION = « /' EMISSIONS REDUCTION . EMISSIONS REDUCTION
MILLION TONS COze MILLION TONS C0ze : :
" EMISSIONS REDUCTION " EMISSIONS REDUCTION - :
(Source: Guidehouselnsights) ‘ %o’:rces!ef.lar.sz.a. 5 \.\.m#nouse.lns:g ts. EEEEREN * Dota for this sector are global
Sector 6:World Economic Forum)
From: IFC

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




Relationship between Cities and Climate Change

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

lii. Population and Employment Density in Dhaka, Bangladesh

Population Density

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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(. | Relationship between Cities and Climate Change

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

I. Urbanization impact on global warming in cities

(a) Trend in global (near) surface air temperature (CRU TS, 1950-2018)

(b) Temperature evolution Japan examples

17.0
—— Tokyo (Urban)
—— Choshi (Rural)

| Relative share of total warming - - _ N — 4 135

surrounding warming N
urban warming : di 1900 1920 1940 1960 1980 2000

Urban heat island effect
i) Urban geometry
i) Human activity
iii) Materials that make up cities
iv) Lack of vegetation / water bodies

-05 0.0 05 10 15 20 25 30

From: IPCC
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Relationship between Cities and Climate Change

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

€he New Hork Times

‘Help Us’: After Typhoon Rai, Miles of
Destruction and the Smell of Death

Philippine officials warned that residents were going hungry.
Many werestill in evacuation centers. On a highway, survivors
scrawled an appeal for aid.

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




2. 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?

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

Total Consumption by End-Use Sector, 1949-2020 (Quadrillion Btu)
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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

in, Developing and Developed Countrie

1990
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From: WB
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2. 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

5

Urban Sprawl ir. .S.,hahghaiix

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



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. 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?
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2. 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?

iv. Urban Density / Mixed-use Development

Dharavi, Mumbai

Average household income
162,000 people per km?
iTotal floor space 96,000 m? :

Midtown East, New York

LEGEND
Existing Land U

Median household income ndtee -
SARZA30. e - rion
i :58,000 people per km? P i
90,000m? 90/ iTotal floor space 760,000 m2 B orses ® Ryt
- u’v ------------------------------------------------ = ::‘:nz:‘ fé :M::wm:‘ {
Overcrowd vs. Density Mumbai
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The main Issues is not the city itself rather urban form and lifestyle

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

I. Public Transport System

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



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

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

Ii. Walkable City

Keep Left
While Crossi/g :

Orchard Road, Singapore Time square, NYC

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



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

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

Ii. Walkable City

LR ) oy e E G
oLl it ()
et

Before ¥

After

Midtown, NYC London Time square, NYC
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The main Issues is not the city itself rather urban form and lifestyle

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

iii. Public Space (Park and Waterbody)
Before [T R Sic3=A oD

before

Bishan Park, Singapore
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The main Issues is not the city itself rather urban form and lifestyle

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

lii. Public Space (Park and Waterbody)

After

ﬂ"”

., ;t:‘ A'A'AV.;'.;A:;’” AT

T DB By B AT -

Cheonggyechun, Seoul
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2. The main Issues is not the city itself rather urban form and lifestyle

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

iv. Building
a. Building Siting, Massing and Orientation

Buildings consume 36% of final energy, produce 40%
TYPICAL BUILDING: SOLID MASSING BUILDING WITH VOID DECKS ;ATL:\Z[::EL:::IOL(;NC::::E::SA:;:: O.I: gIObaI SOIId Waste and 40% Of GHG emissions_

VOID DECKS FOR BETTER AIR FLOW

tJ/: P — /:_/.,
G

A

-y~

STAGNANT ’—\___r_’ IMPROVED
AIR FLOW AIR FLOW =

LN

f

NG L,

[Figure 7] Mitigation of stagnant air flow areas.

However, simply sticking to the NE / SW wind direction assumption may prove wrong on certain sites. The following conditions

may affect the wind direction:

BLOCK CONFIGURATION 1 BLOCK CONFIGURATION 2

o  The buildings adjacent and
around your site. They can serve

v . ?#_ -
r / ; 2 "\r ]_ ; ! \ to create different wind directions.
8 % / ! M , %‘/ For instance, in the city area e.g.

= most solar heat gain = least solar heat gain = less solar heat gain

/{ Central Business District (CBD), minimum N /S minimum E /W minimum SE / NW

wind directions vary significantly

due to the number of tall buildings

. / % | /ﬁ‘% / in the area that redirect wind
/‘ { C o | / ® flows. Similarly, in a project with N

multiple blocks, simply orienting i @E
[Figure 8] Air flow diagram for different block configurations. the buildings to NE / SW does not
ensure good natural ventilation s
[Figure 8]. [Figure 13] Massing and orientation of buildings to prevent

exposure to solar gains. From: Singapore
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2. The main Issues is not the city itself rather urban form and lifestyle

2-2.

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

iv. Building
b. Building Envelope

-
WINDOW-TO-WALL RATIO
Adjusting the window-to-wall ratio (WWR) of the building envelope affects the
—_ X . S b amount of heat entering a space [Figure 2].
2 ’ 4 WINDOW AREA = 40% WINDOW AREA = 50%
P 3 WALL AREA = 60% WALL AREA = 50%
" o —
- & - ’
-
[Figure 1] Solar study to determine distribution of incident solar radiation on building envelope. —
BASELINE FACETS WITH GLAZING FACETS WITH GLAZING
FLAT FACADE, NO FACETS FACING SOUTH FACING NORTH WINDOW AREA = 60%

WINDOW AREA = 70%
WALL AREA = 40% WALL AREA = 30%

N
|

— |
|

|
97% 10% 8% 55% 4% 17% 99% 4% 17%
Dayhant AanaalSutight BVl Reduction Dayigre Aanusl Senlgnt | EOI Reduction Oafigpmt AmialSuriight | EUI Reduction
Aty Eapere Fra e Dl Atarwry Fxpureite Teon tw Bavdive Aty Expesure Tram i1 Bl
S b |
Optimal daylighting M:"dr'u':f‘"pufg'x?::g:ff"?;:s 'Sé"' Optimal dayligmin%. lower energy
highest energy use selfshaded wall sred use due to self-shading

[Figure 2] Window-to-wall ratios.

k

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

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

Iv. Building
c. Natural Ventilation

m

Y

:s;igc.yri:g§¥¥!iri§i

|
n

[Figure 23] Air velocity contour plots at estate level (left) and vector plots at unit level (right)
conducted for HDB's demo eco-precinct: Treelodge @ Punggol.

Source: HDB

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

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

Iv. Building
d. Building Greenery and Landscaping

e R

e

-~
AR S

'l

e
\%
! v
1
\

TS

N

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

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

Iv. Building
d. Renewable Energy

Site boundary of energy transfer for zero energy accounting in buildings

Legend
Electricity ’

== Heating energy
==p Cooling energy

- - n G - o G - m - - e G n n G G e e e e G e -

on-site
renewable energy
(solar, wind, etc.)

\
! |
, |
: : - | |
-p Fuels | 1
] |
O .i.".'ﬁ&‘ﬁ Dashed lines indicate ! " :
i e 7‘ energy transfer within ' (N I
i .!! the building. : P 1 |
P . . I incoming energy - :
= delivered energy e powering building needs :
’ (renewable and l—p| building systems heating |
nonrenewable) — — i (
********* cooling
: building systems ventilation I
........ |
| energy use e bt : domestic hot water |
| i . .

exported energy : and production lighting [
(renewable) e  System losses plug loads !
| and conversions process :

| \ J \ J
\ building footprint

system boundary
Source: U.S. Department of Energy. © Encyclopzedia Britannica, Inc.
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The main Issues is not the city itself rather urban form and lifestyle

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

iv. Building
e. LEED and EDGE
LEED (US Green Building Council)

E — w About LEED Credentials Education Membership Store Resources Directory Articles Donate  Account O\

LEED rating system

Green building leadership is LEED.

EDGE (IFC)

GET EDGE CERTIFIED. FAQS ABOUTUS KNOWLEDGE CENTER CAREERS CONTACTUS

Transform Your Workforce: Measure,
Accelerate & Get Certified in Gender
& Intersectional Equity.

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



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

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

iv. Building
f. Technology

Comparing a Benchmark to a High-Performing Variant

= Priority Outcome E Baseline Delve Improvement
- — Unit Yield . 2,417 units 2,612 units +8%
Generation of best building blocks . .
for pGOpIe S “feSt_yle’ a_memty’ E Average Unit Size - 789 sq ft / unit 802 sq ft / unit +2%
energy use and financial aspects . .
E Leasable Residential Area » 1.91M sq ft 2.09M sq ft +10%
= Daylight Access . 62% 63% +2%
E Sun Hours E 5.9 hours 6.1 hours +3%
E Open Space E 7.26 acres 8.07 acres +11%
= + Energy use/efficiency
= + Construction cost .
= + Maintenance cost .
= + Transport planning .
‘IIIIIIIIIIIIIIIIIIIIII.
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Urban policy can contribute to the global climate change

3-1. Late responses to climate change are costly
What We’ll Pay If Global Warming Continues Unchecked

The Global Warming Price Tag in Four Impact Areas, 2025 through 2100

.. Jo.hillians 0f 2006 dollars (per year) As a percentage of GDP (Tl.rj:ni?:niszf)ii')z U.S. Regions Most at Risk
: 2025 2050 2075 2100 2025 2050 2075 2100
g Hurricane Damages $10 $43 $142 $422 005%  0.12% @ 024%  0.41% | Atlantic and Gulf Coast states
ﬁ Real Estate Losses §34 $80 $173 $360 017%  023% = 029% = 0.35% | Atlantic and Gulf Coast states
§ Energy-Sector Costsé $28 $47 $82 $141 014%  0.14% = 0.14% = 0.14% | Southeast and Southwest
O Water Costs $200 $336 $565 $950 1.00%  098% ' 095% ' 093% | Westem states
SUBTOTAL FOR t|osam ss06 $961  $1,873 136%  147% = 162%  1.84%

*Note: Totals may not add up exactly due to rounding.

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.

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



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

Planning and Development Framework

CONCEPT PLAN

Maps out vision for Singapore in the next 40-50 years

}
MASTER PLAN

Guides development over the next 10-15 years

—

From: Singapore
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¢ 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

SINGAPORE GOVERNMENT STRUCTURE

Strong Governance

Cabinet/Parliament
4+ Industrial
. | Development /
Transport | Urban Development | Tourism
: Ministry of ]
Mil:::try Ministry of Ministry of e the - N}‘;\_m‘z Other
Law National Devt SATOTHVISH of Tra Ministries
Jransport , & Water &
| Land Management | Resources Industry
\\ Urban Energy / Water
o | Redevelopment ,
| Maritime & : Authority 11 National | | Economic Devt
Port Authority Smlga“%o:e Environment Board
: Housing & Agency
| | civil Aviation Authority | I~  pesBoard |
Authority — o Intemational
Building & Enterprise Singapore
G onstruction Authority
1 Transpon = DUl J
” urong Town
Authority National Parks Board i Corggration
1 Agri & Vet Authority Singapore
Tourism Board
Dept of Statistics

Ministries Stat Boards

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

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

Master Plan

Mid- and Longer-term Planning a.

o T Concept Plan 2001~ ~

Concept Plan
Concept Plan

Long term planning
horizon

Charts the strategic
growth direction

Balance between
different land use
needs

Reviewed every 10
years

@ Land Use Concept Plan
y CONCEPT PLAN STRUCTURE
" Planning (SCP)
Land Sales
o —
-
Development
Control

NS

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside  7987.90 MRT Network Expressways
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3-2. Urban policy can contribute to national GHG emission reduction targets
Mid- and Longer-term Planning b. Master Plan

Master Plan

» Guides development on each plot of land
» Reviewed every 5 years

@ Master Plan

& =)
Master Plan

« Statutory land use plan
Concept Plan

Development
Control

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

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

Integrated Township Planning

Oo%ulation\r
b SR o -
s* o 2 — et -
B P m—

463ha; 102,1

s 5

“ L. Nursing Home
. -

[ .

For self-sufficient town
planning within neighborhood

.

.
'
'
’
’

. -
. /4“.
From: Singapore

L -

Polyclinic Industry

Town
Centre

Civic & Community School
Institution

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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3-3. A well-designed strategic plan is necessary for a successful low carbon city
Urban Planning and Design a. Land Use Planning

i= LEGEND X

MARINA BAY

Master Plan 2019 (Approved Amendments Incorporated)

Piegse click on the zoning type for a destription of the use

Y 4 Residential \\ ~ N\}\////’/f/;/’//
| i Q’/////’”l%:
1 Residential with Commercial at 1st storey : /-/:" =
Main contributors | I
: : 1 - Commercial & Residential 1
of GHG in the city : -
| Commercial :
- I
|
Hotel |
! i :
‘ White I
- ;

e ——,

D Business 1

‘E Business 1 - White
- Business 2

- Business 2 - White
- Business Park

- Business Park - White
I:I Residential / Institution
D Commercial / Institution

- Health & Medical Care

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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3-3. A well-designed strategic plan is necessary for a successful low carbon city

Urban Planning and Design a. Land Use Planning

MARINA BAY

L Ny i

> =) &

&
SIS

g

My
s
/,/;;////'-%é.

From: Singapore
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3-3. Awell-designed strategic plan is necessary for a successful low carbon city
Urban Planning and Design  a. Land Use Planning

-~

\ Intensification of development

i= LEGEND x I N PN\ ' e

Master Plan 2019 ‘\_,’l for higher density

Master Plan 2019 (Approved Amendments Incorporated)

Please click on the zoning type for G description of the use

"— ------------ \\ '_~\

[ [ Residential 1 (\ ) Change to resi or hotel

1 |

Residential with Commercial at 1st storey | -

1 [ | . .
! Master Plan 2003
I ; : ,
i ]
1 ! |
|
U

- Business 2 - White

- Business Park
- Business Park - White
- Residential / Institution
El Commercial / Institution
- Health & Medical Care ' J -l \ t L4 "4 O
— . = , 2.8 a R / e 7 ~m ‘s Mz

= o - . ~, [t Ya 13.0 .

A .. .. L &/ W

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




¢ Urban policy can contribute to the global climate change

3-3. Awell-designed strategic plan is necessary for a successful low carbon city
Urban Planning and Design  a. Land Use Planning

o >\J/ (' ' Intensification of development
AR ANS~~-'a _ &y Master Plan 2019 ../ for higher density

= LEGEND x I

Master Plan 2019 (Approved Amendments Incorporated)

Please click on the zoning type for G description of the use
L -~

5 \

2 | g 1 Change to resi or hotel
/ f\"’ (\nfi g

: L = § _ .

1
I |
1 - Residential with Commercial at 1st storey |
1 - -

. N Leasehold Approach

'\ i : Singapore Land Authority’s Vision is “Limited Land, Unlimited Space”

L

[ wie _': Approx. 90% of central area’s land is owned by government

- I = Realization of master planning through Government Land Sale Program (e.g., 99 years, 60 years, 30 years)
| usiness 1 I

- Optimizing land and space utilization
- Safeguarding property ownership
- Promoting the use of land and space data

- Business Park - White
- Residential / Institution
D Commercial / Institution

- Health & Medical Care

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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3-3. Awell-designed strategic plan is necessary for a successful low carbon city

Urban Planning and Design a. Land Use Planning

290 METERS

sidvois e il Example of mixed-use
e development through government
'~ land sale for 99-year leasehold

Direct connection to MRT

—f——

Park and Landscape at 15t Storey

Connect
o Retail
concourse|

Connect
"' to MRT
concourse

=== B \lixed-use (Office, Hotel, Residential)
e AT From: Singapore

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission. ADB
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3-3. Awell-designed strategic plan is necessary for a successful low carbon city
Urban Planning and Design  b. Transport Planning

| MRT Network

|

#_ | Central Area
| of Singapore

W :
S A
e

[T
\ f‘$

- CUOR CAIRU-SNAAPCRT RTS

LEGEND
wvzazaes

—C— - -t o

[RE= e
coaamaieom

“The solois agrmens & eashengs Eaies
oftae

From: Singapore
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New ERP gantries

@ ECP (towards Changi)
@ Ophir Road (slip road to ECP)

@ CTE North-bound (before PIE)

h 4
.

3374
[} This map was created by a user. Learn how fo create your own. %

Perling Mall v
Sultan Ibrahim Stadium

The Mall, Mid
Valley Southkey

1

52
BUKIT INDAH

Urban Planning and Design

Johor Bahru Renaissance Johor Bahru

b. Transport Planning

Q Permas Jaya

Regency Electronic Road Pricing

Specialist Hospital

R
35 TAMAN E22
. waagih Masai 0 TAMAN
|
TAMAN PELANGI _—_ Sembawang KOTA MASA
~Park
Sireh Parko NG NGEE HENG 7 v\ Pasir Gudang TANJUNG
Iskandar Put 52 J KAWASAN ANGSAT
@ CTE between AMK Ave 1 & Braddell Rd (Sout O - Woodiands ga” : \ e M
g Horizon Hills Golf m Wa;f’ar:;cﬂ“ \'_\\\\\“\ 17
A = r
@ Upper Bukit Timah Road (towards Clementi 3 ARICOMV IR / u,»:yce;llanudo : = EMBAWANY N\ Tanjong Puteri Sarang Buaya
Cuyo o Reserve . \ 17 Golf Resort Pasir/Gudang
@ Lor 6 Toa Payoh (towards Toa Payoh 1) = -
) W i Punggol . /’
. uf ANDRRY Punggol. Swaterway— y,
ri Harbour e w St ! poe Barat Island Park \_\/_,_\ / g
® = )RTO \V; o
S — * 2 2 A Pulau Ubin Teker
° % S‘ngapore Zoo . x Changi
s 'z % A Beach Park
atellitg 5 ]
=) ‘
5 StE= "™ y <7
B d £ Hillion mali® ¢ : IVAGQ"'“*‘J"UI.U U
|

© Serangoon Rd
£, Outer Cordon
& Orchard Cordon

£y Bugis-Marina Centre Cordon

9

% gud

Coast Park

Jurong Island
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i L
ion | : B
x L4
Q(;hesmut Nature Park ‘_
w3 o
AR
%‘
WATE Lakeside Garden
= -

@H’]Q@IH? Sands quv
X

Wild Wild Wet @ @
Downtown East
Pufiggol Park

- "‘
Q N 7 .
Q

‘-'- S HoJeAn 9 n"’ > 7 9
v

Singapore
Paya Leb?ar Changi Airport
A‘lease

Windsor
Nature Park

o HAN

%

National Service
PIE W w ,"\k Resort & Qoumry Club
;fsgi anare l \ i Vess o
[ & Central Area. [ 4" sedokseryQ
\ East Coast
of Singapore | | Park

&
W
VivoCity o

Brani Island

Sentosa

+ Free ride of Metro in
early AM Peak hours

From: Singapore
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3-3. Awell-designed strategic plan is necessary for a successful low carbon city
Urban Planning and Design  b. Transport Planning

COE (Certificate of Entitlement) Price

Anyone who wishes to register for a new vehicle in Singapore must first obtain a Certificate of Entitiement (COE). A COE represents a right to vehicle ownership and
use of the limited road space for 10 years. Below are the latest bidding results.

Thinking of renewing your COE for your car or getting a pre-loved car? Let AA Car Evaluation Service assess its condition. Click here to find out more!

CatC CatD
Car up to Car above - Goods Vehicle & Motorcycle
1600cc & 7KW 160001: or Bus

Motor vehicle population in Singapore (2020)

Jan 2022 $57.898 $82,001 I 83911 $43,001 $10,000 2513 1,775
e - Cars and station-wagons 634.04

Jan 2022 $57,599 $77,700 Ifyou wish to owr'a 2,000c¢: 5P 2,436 1,800
Dec 2021 $58,801 $80,989 car. fgt$1802yoe(%§1“ y%JOnEe ed to | 2522 1,822

pay or (I e Motorcycles and scooters
Dec 2021 $57.010 $80,401 taxfor personat veh |cIe) $9.4}1 2,629 1,791
Nov 2021 355,001 $79,601 e e $o501 2,477 1,798

Coods and other vehicles
Nov 2021 $53.709 $82,801 $88,000 $42,001 $9,381 2,646 1,791 -
Maximum allowable
Oct 2021 $52,709 $80,210 $85,000 $40,501 $9,310 3784 2,371 numbers of vehicle
Oct 2021 $47,001 $70,200 $72.756 $38.890 $9,052 3515 2,373 Texiexempted vehicles® 2273
Sep 2021 $48, 000 $68,310 $70,002 $39,000 $9,089 3490 2,342
Sep 2021 $47,000 $62,600 $64.700 $40,001 $9,689 3296 2,368 Buses g 18.91
Aug 2021 $46,689 $61,001 $64,901 $40,010 $9,500 3455 2,367
Aug 2021 $45.189 $56,001 $59,599 $42,589 $8,899 3189 2,342 Taxis | 15.68
July 2021 $47,010 $59,501 $60,001 $39,523 $8,689 3955 2743
0 100 200 300 400 500 600 700

JUIy 2021 $45. 001 556,100 557,700 $38,900 $8,502 3.752 2,744 Number of vehicles in thousands

From: Singapore

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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3-3. Awell-designed strategic plan is necessary for a successful low carbon city

Urban Planning and Design  b. Transport Planning

Conversion of Surplus Car Parking Spaces

10. The table below summarises thg i

| L} LN}
new changes that take effectsl Fe
[ BB
Convert Surplus Car Parking Compute Surplus Car and
Spaces into Other Uses Motorcycle Parking Spaces
within Existing as GFA in New
Developments Developments

Central Area = Commercial, Mixed-use, 1 Commercial, Mixed-use,
= Hotel and Residential Hotel and Residential
- -

Within 400m of MRT, LRT a Commercial . Commercial,
Stations E Mixed-use E Mixed-use
. Hotel . Hotel and Business Parks
. Business Parks =
‘IIIIIIIIIIIIIIIIIII‘
All Other areas Not Applicable Commercial, Mixed-use, and

Hotel

Tzble 1 Effective Date: 3 August 2020 to 27 November 2024

Locality Allowable Change-of-Use for Surplus Carparks

-............. EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENF
sAreas where CBD 2Only non-office uses will be allowed, subject to planning

mevaluation and other considerations such as traffic.
d EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEETN

| ]
| ]
alncentive Scheme .
:applies .
- -

msmssEEEEEESm Examples of possible non-office uses:

a. Residential

b. Shops e.g. minimart, laundrette, hair salons, etc.
c. Clinics

d. Restaurants

e. Indoor farms

f. Gymnasium / Fitness centres

g. Childcare centres

h. Commercial schools

This list is not exhaustive. Allowable uses may vary from site to
site and shall not be cited as & precedent for other sites.

Rest of Central Area Non-office uses are highly encouraged.

From: Singapore

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

: parking lots with new st

Urban Planning and Design

reas to be’car-lite’ precincts, fewer :

andards for private

developments

b. Transport Planning

Published November 10, 2018
Updated November 10, 2018

@®00000

-
1
8 , :
\ -
\ N7 y =4
/ »'/\
-~
=
— .
G b
//'f/ S e
LW
The five car-lite areas will be Marina South, Kampong Bugis. Woodlands North, Bayshore and Jurong Lake District. The
authorities doing the planning will provide added support for public transport and alternative travel options in the
precincts

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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Urban Plannlng and Design  b. Transport Planning
indar Puteri ¥ =

\ KAWASAN SOURCE:-
HDB Blocks and HDB Carparking Area

Horizon Hills Golf

. And Country Club SunteetllaBnuc;Oh @Taniong Puteri Si
9 Reserve Golf Resort P

<\
)
WSS
. . M
aysna@ A > LIM CHU KANG B A

Punggol
Nusajaya @ B el KRA 4‘: - Barat Island
;ﬁ Singapore Zooe
Big s
‘ark =N

Singapore

CENTRAL WATER Nature Pa\ Changi Airpor

CATCHMENT
WESTER
CATCH!

Singapore Q
Discovery Centre

PIONEER

CHANGI

BOON LAY

Jurong Island

Map data ©2022 Gooagle

From: Singapore
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Urban Planning and Design c. Energy Efficiency

[[] Buildings on cooling network .~ Pipes pushing cold water to building a/c units
Pipes returning warm water to the plant

: Save more than
: 40% in energy
: for customers

Underground cooling plant —~‘

Thermal storage tank —?Z'““

Cooling tower
Releases excess heat
from the cooling plant

Gardens by the Bay

An underground cooling plant. Photographer: Wei Leng Tay/Bloomberg

Sources: SP Group, Urban Redevelopment Authority, Google Earth Studio

From: Singapore
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Urban Planning and Design c. Energy Efficiency

District Pneumatic Refuse Conveyance System (DPRCS)

to be introduced in Marina Bay (new downtown district) & housing devt in Jurong

" Higher waste collection efficiency
More efficient land use
Cleaner environment

0 S

‘m I g A il , Common Service Tunnel (CS

p oo

2

Common Service Tunnel

- Telecom cables

- Power lines

- Water and

- Pneumatic refuse collection pipes

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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Urban Planning and Design  d. Building Construction
LEED and EDGE (Global)
Green Mark Buildings (Building Construction Authority)

Built Environment Transformation Gross Floor Area Incentive Scheme

Home > IndustryInfo > Sustainability > Green Mark Incentive Schemes
> Built Environment Transformation Gross Floor Area Incentive Scheme

The Built Environment Transformation Gross Floor Area (BE Transformation GFA) Incentive Scheme ("Scheme") aims to
encourage greater adoption of enhanced Construction Industry Transformation Map (ITM) standards in areas of
digitalisation, productivity and sustainability ("ITM Outcome Requirements") in private sector developments.

Scheme Details

The Scheme was launched on 24 November 2021 for aSsvearvalidityneriod until 23 November 2026. Under the
Scheme, developers/building owners can enjoy up to:3% additional GFA zillowed beyond the Master Plan Gross Plot
Ratio (GPR) for delivering the stipulated ITM Outcomé ReGliréments intheir building development on private sites of at
least 5,000sgm GFA.

BCA GREEN MARK

pf EEEEEEEENJ
dEEEEEEEER

- Energy & water efficiency

- Environmental protection .

- Indoor em,iromﬂema| quality 3% of GFA = 3% of building property value
- Other green and innovative features that contribute to better

building performance From: Singapore

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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Urban Planning and Design  d. Building Construction «\eo\
S

Detailed Design Analysis

Conceptual 4 &

: ! Documentation
i
|

Construction
4D/5D

Operation and Construction

07 : Maintenance Logistics
Demolition

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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Urban Planning and Design e. Park Planning

=7

gore—
2019

— B
N Al

Master Plan 2003 i) & -V A Master Plan

g 200

|||||

From: Singapore
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Urban Planning and Design e. Park Planning

GO > Singapore > Singapore

Gardens-by the Bay

Singapore’s Futuristic Green Space

Q@ Things to do Nightlife

From: Singapore
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Urban Planning and Design \i\‘e“\e
o\
e. Urban Landscape
Extensive Green  Rooftop Urban Farming \ \ ,‘ | —

Roofs (hardscape only)
e
Roof Garden Communal
Planter
, Boxes
= Site
Area

7
7
7
V4

Sky Terrace ’

Green
walls

1% storey Landscape Area and/or
Covered Communal Ground

Garden

From: Singapore

Landscape Replacement Areas of Building Footprint

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

URBAN DESIGN GUIDELINES
FOR DOWNTOWN CORE
PLANNING AREA

1ST STOREY PEDESTRIAN
NETWORK & ACTIVITY
GENERATING USES

f==d PLANNING AREA BOUNDARY

AREA WITH URBAN DESIGN
GUIDELINES AND PLANS

[E CONSERVATION AREA / BUILDING

@ NATIONAL MONUMENT

D CIVIC DISTRICT BOUNDARY

PEDESTRIAN NETWORK

I Farx/OPEN SPACE

:] PEDESTRIAN MALL / PROMENADE /
PLAZA

E THROUGH BLOCK LINK

[ covereo waLkway

E ACTIVITY GENERATING USE

[[@] Pusucseace

| Il | VERTICAL PEDESTRIAN CIRCULATION

LIST OF GAZETTED NATIONAL MONUMENTS
@ FORMER TELOK AYER MARKET
@ TELOK AYER CHINESE METHODIST CHURCH

FORMER SINGAPORE CONFERENCE HALL AND
TRADE UNION HOUSE

Urban Planning and Design
f. Walkable Cities

~ From: Singpore
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(N
Urban Planning and Design  g. Night Lighting o

* Please indicate the energy efficiency for the proposed external lighting, Please nqte that
you are to ensure that the energy efficiency is to begqual to or less than 5 Watts per sqm.

Light Trespass and Light Pollution

7. There is a growing concern about the excessive use of lights to illuminate the cityscape. Night
lighting should thus be executed sensitively to avoid glare, light trespass and light pollution.
Pedestrians, re;@gr;tg Alvers~hd oiher fig1ds ofvisiqnashgll be considered to prevent light

spillage and tomincrease the energy efficiency of the Itghtmg-
M EEEEEEEEEEEEEEEEEEEEEEEEnmne”

Light Fittings and Mounting Details

8. Sufficient measures must be taken to ensure that night lighting fixtures and mounting details are
fully integrated with the architecture and/or landscape design of the building and screened from

view.
9. The night lighting equipment shall have necessary protective means from damage, theft and harm
to the public, for those elements that are accessible to the public.

" Energv Efficient and Maintenance- Frlendly =
-IIIIIIIIIIIIIIIIIIIIIIIIIIII.

10. Light sources that have a high energy-efficiency rating, have a long operating life for easier
maintenance, and are of high economical efficiency, such as compact metal halide lamps,
fluorescent lamps, LEDs, or electrodeless lamps, are recommended for use.

Operation Hours and Maintenance of the Night Lighting

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
29 .B.PN'QE owners are required to-m|n|ma|ly turn on the night I|ghhng from Er|day to Sunday, 7pm to
;l 1 pm -eccordmg to the approved'mght Tlghhng proposa'[ and the ¢ gwdellnes ou*c'rmed'lnN);n;n'dIl
2 below this page. The lighting up of the building outside the recommended hours of Fridav to
Sunday, 7pm to 11pm, shall be in accordance with the approved night lightingp  From: Singapore

guidelines in this circular. .

INTERNAL. This mformatlon is acce55|ble to ADB Management and staff. It may be shared out5|de ADB with appropriate permission.
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Urban Planning and Design  h. Minimum Platform Level of Cities

terbodie Land Use Plan

..-. .' .ll5 n !\:F %III'IIIIII’ ‘II\III b
Central Area ’ ' :

of Singapore ‘\$~‘\

Singapore Central Area’s Topography

From: Singapore
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Urban Planning and Design  h. Minimum Platform Level of Cities o

. ‘e
FACTOR MINIMUM PLATFORM LEVEL REQUIREMENTS FOR: |  MINIMUM CREST LEVELS ?\eo\\)\

Develolpzn_ept_s in catchments di;.c_h.argmg to the:
. :'ﬂorthern oast: 104.5 MRL =
L. Northern Cosst + = Southern Coast: 104.0 mRL &

e Seq. JATA LB R R EENENENRENNNRENRNERGSHNHSE.]

Southern Coast

location

+ General developments:
300 mm above the adjacent road/ground level

+ Commercial/Multi-Unit Residential developments

i I with basements:
. ﬁ‘ ‘ : ' ;' I 600 mm above the adjacent road/ground level

o
« Special facilities and developments with linkages

development
typology

General Commercial/Multi-Unit Special to sp.cia[ und.rground facilities:
developments Resdential developments Facilities
with Basements 1 m above the adjacent road/ground level

A ith Flood Hist
+ General developments:
600 mm above the highest recorded flood level

'+ Commercial/Multi-Unit Residential developments
with basements:
600 mm above the highest recorded flood level

flood history

« Specialfacilitiesand developments with linkages to Development connected to B From: Singapore
special underground facilities:

: 1 m above the highest recorded flood level - > underground pEdesman path
INTERNAL. This informa '_ ) — — J—
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Urban Planning and Design  h. Minimum Platform Level of Cities ((\30\
S

= sard sant ~

or New Development \ oy Y | \
O« ampj= g 28200 /\
= \\. [ \

i oo
d_.

From: Singapore
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Urban Planning and Design  h. Minimum Platform Level of Cities o

For Existing Development

-
-

:
For Existing Development .
B3 B

' /A

4«

1

»104.5m RL

\

Flood Barrier

From: Singapore

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



Urban policy can contribute to the global climate change

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

Recycling and Upcycling a. Recycling

-~

~y

Workers sort recycling material at a waste management facility in Elkridge, Maryland. SAUL LOEB/AFP/GETTY IMAGES

It
!

A worker sorts through plastic bottles at a waste facility in Vietnam. NHAC NGUYEN/AFP/GETTY IMAGES

Scrap metal at a dock in Liverpool, England, waiting to be exported. CHRISTOPHER FURLONG/GETTY IMAGES

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

U pcycllngmd(
| NN

Holzer Kobler Architekturen
Location Warnemunde, Rostock, Germany | View Map

Project Year 2017

Category Student Housing

INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.
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3-4. Collaboration of Cities for Climate Changes

Cities Alliance

Who We Are v How We Work v Portfolio & Results » Newsroom v Resources v

C4o WHO WE ARE ~ WHATWEDO * OURCITIES NEWSROOM v Q

CITIES f ¥ in © @ LANGUAGE ~

WUNOPS

NEWS

COP26: What's Next
for Climate Adaptatlon

and IW

Cities?

® Asingapore Govemment Agency Website

ABOUTUS  EVENTGUIDE ~ WHOSCOMING  EDITORSPICKS  PARTNERS & MEDIA

+J8 UCLG GOLD Learrig

United Cities
and Local Governments

ABOUT US

v OUR GLOBAL AGENDA

v UCLG IN ACTION

v #UCLGMEETS v

WORLD CITIES SUMMIT 2021

Li\/esgbi@ Qﬂd S 1(” Na f»]@ CméJ 7 ICLEI Global v/ WHY ICLEI OUR WORK OUR NETWORK TAKE ACTION ABOUT US

Adapting to a Disrupted World
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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

YOKOHAMA

Japan

Yokohama City is committed to addressing urban problems such
as a hyper-aging society and reduction of CO2 emissions, along
with the revitalization of the economy.

Emissions Reduction Renewable Energy Target Emissions by Source Electricity Mix
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¢ 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

Carbon dioxide emissions from fossil fuel combustion The Emissions Gap in Asia and the Pacific
and total renewable energy capacities in ADB DMCs Outlook vs. Paris Agreement Target
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CO, emissions from Asia and the Pacific are rising, Despite investments in clean energy, the current
but the region has also made strides in investing in commitments in NDCs will not take us to the
renewable energy temperature goals of the Paris Agreement.
* Global Carbon Project. Global Carbon Atlas. http://www.globalcarbonatlas.org * International Energy Agency. World Energy Outlook . Paris.
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¢ 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

Asia Pacific Can Still Be Carbon-

Neutral by 2050, but Much Needs
to Be Done ADB Raises 2019-2030 Climate Finance Ambition to $100 Billion

03:39 pm | 14 July 2021 SHARE <

; "“’4'

-
_

ey
-

The expanded climate finance ambition is a key element of ADB's efforts to supportits developing member countries (DMCs). Facing the interconnected challenges of
the COVID-19 pandemic and the climate crisis, many DMCs are taking bold action to promote a green, resilient, and inclusive recovery.

Reaching carbon neutrality will require major changes in the energy sector including avoiding
fossil fuels and deploying renewable energy, including wind power. Photo credit: ADB

From: ADB
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Finance for Climate Change

4. Climate change will require investment in not only new but to make the existing resilient urban infrastructure
Exemplary Source of Municipal Finance
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“ Finance for Climate Change

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

City-Level Public-Private Partnership Areas

Light Rail C—>| BusLines, ] Terminals
_ Roads and IT rE\ Metro. and including Ferries and and Hubs
Transportation . | ’ Bus Rapid Ferry LI | or Road,
Bridges ool Subway 00 . ; o
== Svstems [ Transit A~ Stations Rail, Air,
— y Systems &3 Water
Sewage Solid Waste
Water S ste?ns Treatment, Power Central
Utilities Treatment - ar>1/d LA‘& M), incl. _ Generation Heat[ng and
and Wastewater O — Recycling & and Cooling
0 Distribution Waste-to- Distribution Systems
Treatment Energy
(
Hospitals Sports A’ Security and == Libraries, L School and
. . and Health Facilities CIx Fire Museums, -— . .
Social Services Care and : " 9 Response 111190015i4] 54 cultural | — Umve_rsn_y
o o o : 111|000 |ine - Dormitories
Centers Auditoriums Services i [ F] e Centers [
.
s
Land
(re)development
\_ From: ADB

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



Finance for Climate Change

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

CREATING LIVABLE
ASIAN CITIES

Edited by Bambang Susantono and Robert Guild

APRIL 2021

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

ASIAN DEVELOPMENT BANK
From: ADB
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