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Gavin Chan,
Head of Sustainability, CPG Corporation
Senior Yice President, CPG Consultants

Geotechnical Engineer by training
Community Volunteer

Butterfly Enthusiast

Cycles Everywhere

Adjunct Lecturer
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CPG Group of Companies

CORPORATION

CPG Facilities Construction
CPG International PM Link CPG Consultants CPG Signature Management Professionals

Muiti-Disciplinary Design Consultants

CPG China

CPG Env Eng

CPG Middle East CPGVietnam CPG Shanghai

F CPG CORPORATION CPG Corporation is a member of the China Construction Technalogy Corsulting Co. Ld



HQm Singapore 12 overseas offices,
1 ’ 500 employees worldwide

Completed projects in mare

than 30 countries

CPG Corporation is one of the leading
providers of infrastructure and building
management and consultancy services in
Asia Pacific.

We design integrated solutions covering
multi-disciplinary architecture and
engineering consultancy to project and
construction management.
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- M Singsporanna Chinese
lalent Statistics e b
Indinne

131 (9%)

Singapore Registarad

1,501 sor Architects

I 9 Mationalities

Malaysian
165 (11%)

Orthers: Singapora Registered
Australian, 3 Engineers
Bangladeshi, 15
British, 2 -y
Caradian, 2 Fsiﬁ ::1;
Colombian, |
Dutch, |
Hong Konger, | -
.I'“hkkwan. | 31 e
Sn Lankan, 5 _
Thai, 2
Vietrasese
102 (7%)

MMsof 30 jun 2073

1 Indonesian
Others 5

33 (2%) 7 (0.5%)
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President™s
Design Award,
Design of the Year

PRESIDENT*S
DESIGN AWARRD
SINGAPORE




LOCALLY RECOGNISED.
GLOBALLY ACCLAIMED.

President's Design Award
Mational Gallery Singapore,
Singpore {Design of the Year)

Gardens by the Bay, Singapore
(Desizn of the Year)

Khaoe Teck Puat Hospital,
Singapare (Design of the Year)

MNational Miseum of Singapore,

Singapore {Design of the Year)

UNESCO World Heritage
Site

Singapore Botanic Gardens,
Singapore

Royal Institute of British
Architects (RIBA)
International

Design Award

Solars, Singapore

Gardens by the Bay, Singapore

Thea Award
Gardens by the Bay, Singepore
(Outstanding Achievement)

Stephen R. Kellert
Biophilic Design Award
Khoo Teck Puat Hospiml,
Smgapore

Woarld Architecture Festival
Gardens by the Bay, Singapore
(Warld Bullding of the Year)

British Expertise International
Awards

Gardens by the Bay, Singapore
(Otstanding Internationz! Pesign
Proect)

International Society of City
and Regionzl Planners Awards

Kallang Riverside Development,
Singapore (Second Prizsj

URA Architectural Heritage
Awards
Mational Gallery Singapore,

Singapore

Chek |awa Visitor Centre,
Singapore

BCA Green Mark Awards
(Platinum)

Mational Centre for Infecoous
Diseases; Singapore

Singapore Polytechnic School
of Business and Asrospace Hub,

Singapore

Interpel Global Complex for
Innovation, Singapore

MNTU The Hve, Singapore
SolarE, Singapors

Stzte Courts [Building & Data:
Centrej, Singapore

Design & Health Intemational
Academy Awards

Khoo Teck Puat Haospital,
Smgapore (International Health
Project Above 40, 00{sgm|

Mational Centre for Infectious
Diseases; Singapore {International
Health Project Over 40,000 sqm)



Our Works

Urban Planning Residential | Leisure
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e CHANGI AIRPO RTT 52,3
f d-&" R -
“‘ One of the most w:ddy as:chimed alrpl:'.rl'ts in_the world, the airport is easily
- Singapore’s pride and joy developrnent. gaininginternational recognition.
| across the glnbe
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The fantasy land evoked by the giant Supertrees, Cloud Forest and

Flower Dome Conservatories has been transformed into reality,

realising Singapore’s vision of having a full fledged waterfront garden
right in the heart of the city.



¥KIPH

20! I Presrdents Design Awurd Winner

Pt The design harmoniously brings together the elements of accessibility,
qw comfort and convenience. B&liﬁmg that paﬁzhts would recover in a healing

J

1

environment, KTPH was built withithe wsmlﬂd being a hospital in a garden
am:l a garden in a hospital and this has influenced every aSpect of the
¥ hospital planning. " P
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Preserving the historic character of two of Sinﬁ&pnre's national mnn;nnenu. the
former Supreme Court and City Hall Buildings. The new visual arts institution
represents a spectacular and respectful adaptive reuse and conservation pl"u]ect an

amalgamation of herﬂge and innovation.
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Climate Change?

@ WMOQO Climate Risks, Extreme Events and Related Impacts
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SIXTH ASSESSMENT REPORT IPCC @ @

Working Group | — The Physical Scence Basis mvEscovinnmantat ranie on Climate chanee wea UNEP

CO, Sea level Arctic sea ice Glaciers
concentration rise area retreat

Highest Fastest rates Lowest level Unprecedented

in at least in at least in at least in at least

2 million years 3000 years 1000 years 2000 years



Singapore is a low-lying island and about
30 per cent of Singapore’s land s fess’
than Sm above sea level. If extreme sea-
level scenarios reach 4m to Sm in 2100,

our coastlines are at nisk.
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The Paris
Agreement

** A legally binding

international treaty on
climate change.

%+ Adopted by 196 parties,

including Singapore, at UN
Climate change conference
(COP21) in Paris, 2015.

¢ The parties agree to set

committed goals, known as
Nationally Determined
Contributions (NDCs)
to reduce greenhouse gas
emissions.

y of .
S |
“Overarching goz
“Hold the increase in global average
: 8 | g
temperature to well below 2°C

above pre-industrial levels.”

“Pursue efforts to limit the
temperature increase to |.5°C
above pre-industrial levels”



Singapore’s
Commitment

¢ 2009 Reduce carbon emission by | 6%
from business-as-isual by 2020

T Singapore’s emission level in_
S 2035 will be 45 - 50 million tonne
16 ot et o CO,e, after peaking earlier.

2 2020 Enhanced NDC and commitizsd
| vy
Long

Singapore’s revised NDC updated in 2024:

term Low Emissions Development

ST G Fe .f-.j;.'rj." ﬂ'lu;*l' T a1

Fei-ameill  Achicve net zero'e mﬁ\h})w‘hy

. Halve emissions from the peak
to 33MtCOe by 2050 achieving
net zero emissions by second 2 0 5 0
half of 2100s °
¢ 2022 revised NDC known ds second
update to NDC. Source: National Climate Change Secretariat, Singapore

% 2024; revised NDC known as third
update o NDC




Singapore’s Current Emission (2022): 58.6MtC02e

Emissions Profile (2022)

Emissions: 58.6 MtCO,e

Trancport
SECONDARY EMISSIONS
PRIMARY EMISSIONS BN industry 16.1%
it :-"udwer 35;5:_% I Transport 2.0%
[— : ustry u > . Bulldings 11.7%
I Transport 12.
- o i I Household 5.8%
B Household 0.4% I- SR Wolke 0l
I Waste and Water 0.7% oo i
I Others 0.5% Waste and Water Source: NCCS, Singapore

Dthers

Primary emissions refer to direct emissions from the sector’s owned ar cantrolled sourtes.
A ft 2 0 3 0 Secondary emisstons refer to the sector’s share of Power sector’s emissions based on its share of electricity consumgtion.
er .

* GDP is still expected to grow;

« population is still expected to grow;

* but carbon emission will have to reduce after peaking at 60MtCO2e, and until it
achieves net zero by 2050.

F CPG CORPORATION
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Singapore’s
Long Term Charting Singapore’s Net Zero Future

Low Emissions | commited s mon vy | rn::.:uiu;m.:;'m".
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Accelerating Low-Carbon Transition in Industry, Ecnnumy and Eocinﬂ

CHARTING SINGAPORE'S How to I Catalyne Invest in Pursue offective Adogt low -carbon proctices
LOW-CARBON AND business transformation lowe-carbon technologies international cooperation - Gewen cottimutes v pabillc I
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SG Green Plan
(2021)

Multi-ministry led, whole-
of-Singapore movement
towards low carbon living

and economy

Ml ]

CPG CORPORATION

The Singapare Green Plan 2030 is a national
sustainability movement which seaks to rally
bald and collective nction to tacklo ¢limate chomge.

@ GREEN PLAN

1t s & Wl phem whieh will evelve as we work with Singaporsans
and partners nom ol sectars to ce-oreate solitions for slatatnabiiity
Let's work togetnar to make Singapore a green and liveatin home,

Sustainable Living

Energy Resel
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4th Green
Building
Masterplan

(2021)
Part of SG Green Plan and

contribute towards SG's
low term low emissions
strategy

SINGAPORE

REEN

BUILDING
MASTERPLAN

BN D Cripit GRTT™ PUTUEE TOGETHER
(&= an i |
-

e B e 5 e

" L
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Vision

S beadiven aresn Buoll Enviromesn
(= e T |u|!':.l__'|-J||r'H climte change and
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80% of buildings 80% of new

to be green developments to
by 2030: be SLE from 2030:
= Reizing mondateny * GraanGawsSG

Enronmenial Sustamability * Rawa Enwironmental
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= Gon Mark 202 | e
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80% EE improvement

(from 2005 levels)

by 2030:

o VGHIC Ressareh tnd Development
(GRIC RED)
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Smart Huo

Support Scheme:
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Source: Building and Construcuon
Authority, Singapore



Strategic Context: Why Sarawak, Why Now

Sarawak stands at an inflection point in its economic
transformation. The Post-COVID Development Strategy
(PCDS) 2030 sets a clear ambition for Sarawak to
become a high-income. innovation-driven, and
environmentally sustainable economy, targeting 8%
annual GDP growth.

To align with Sarawak's Green Economy Policy and
strong renewable energy ambitions, the built facilities
must be conceived from the outset as a green,

This means integrating sustainability. ESG. and
financial viability into the core planning and delivery
framework to attract institutional capital and reduce
long-term operational risk.

F CPG CORPORATION

bankable, and revenue-generating infrastructure asset.

Post-COVID Development Strategy (PCDS) 2030

PCDS POST COVID-19

DEVELOPMENT
2030 srratecy 2030

HIGHLIGHTS 2023
SARAWAK 60% RENEWABLE ENERGY ALIGNMENT
+ FHydropower Floating solar %  BESS energy Green hygrogen
[mtegration arrays = siorege peatiiway



Unabated Growth in
Carbon Emission

Fower

Energy Supply

F CPG CORPORATION
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Challenge of the Future

Today’s City

Activities &
Population Growth

.. . [_;:I_! Letwtiem
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Fsailities

-
E& Indusey

Urban Energy Demand

Future

Zero-Carbon City

Sustainable Economic &
Population Growth
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Decarbonised Energy Supply
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Source: CPG Sustainability Office



Built Environment Needs to Decarbonise

Buildings are currently responsible for 37% of global energy
related carbon emissions: | i—

—

 28% from operational emissions -~ (9
e 9% from materlals and tonstructlon gt L -

v v \ \ M\\Wﬁ Natluns- - J .

There are methods, tools, and pathways to
reduce carbon emissions associated with buildings.



Path to Net Zero

© * Build Nothing
et
c
3
0
o
c
el
s,
= . Build Less
B, Build Smart
=
o
E 5 Build Efficiently
. Use Efficiently
On-site Energy

Strategy and Roadmap
Operations

Building Lifecycle

F CPG CORPORATION



Lifecycle Carbon Ap proach CPG Adopts the EN15804 and EN 15978 frameworks to organise the

methodology and tools for performing lifecycle carbon assessment

Building Lifecycle
o
- i .1'. r II f

----------------------------------------------------

Embodied Cart .. Operational -
25.40% . 3% S
" 60-75% ' Clrelibar Economy

OO OBOOE SR e = e e e

B

i1l

F CPG CORPORATION

mohton
Wzt Processing
Reuss & Repurpose

Removal of Waste

Dieconstruction & De

§
:
|

Exctraction of Raw Material
Operational Energy Usage

Maintenance
Repair
Replacement
Refurbishment




Our Current Decarbonisation Focus

Bullding Lifecycle

I e — - §? '."6
[ PR & Lu -z.
P

Emisnalied Cartwin
Cwrlawes

50N X m
o0 TEL Cirtalay Sy

DoODpooDonoEnoE mEEE | ¢
60%

A
i ! $ 3 ’1!
5 5 X ]
TLEDR Filio g
- z § ,E / ¥ §
: MRk |
£ B M R S £ 4 § ]
Al-AS5 = BE.BT= Cl.C4= D =
o =14 L0 _FEO A . .
25%-40% g 17%-3% Future In Singapore, the ratio between
Opportunitie : : i
JL {\r‘ P:“""”' ]fb *‘;_ - operational to embodied carbon is
. a euse o ungin .
SG: 40% SG: 60% materials after End-tff-life apprﬂmmately 60% : 40%' bEISEd on
Next frontier for Primary focus for i contitbiite to S; Gr Buildine C i
decarbonisation decarbonisation dEcarboniEation bR Ihgapore EE‘fn L," g SOUHGHS
efforts | efforts but current focus should estimation.
be on Operational and

Embodied Carbon
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CPG’s Integrated Approach to Decarbonise Built Facilities

Develop a Holistic
Decarbonisation

Strategy and Roadmap

Strategies Deczrboniraton
Strateges & Roadmap

Dezrbonized &
Green Design

e
S

O,
Becarbonised F S N
on /& ’éc% \ Decrease
I .' 5. Operational
CPG’s Integrated . Carbon
. |
D{;lrhm'-?ed '. Decarbonisation | Passive Design
Approach ' S
Active Deagn
Decarbonised ey
Procurement
Energy Management
Diminish Rt
Embaodied Energy
Carbon Offsite Strategies

F CPG CORPORATIOM



Operational
Carbon:
Design and
Operation
Methodologies

There are clear strategies
and methodologies that
require bespoke

adaptation to each
project.

F CPG CORPORATION

Energy Consumption

Passive

Strategies
Site onentabon
Env assessment
Massing arentation

« Solar shadng

Bayhghting
Facade modeling
Deuble skin facade
MNatural venilation

«  CFD amulation

Thermal comfort
Vizual comfort
Glare gimulation

L W) A

b i

SLE

Active Energy Renewable
Strategies Management Energy
= Energy modsling +  Plugload « Hoof opimisation .
« Air-condiioning management « Fagade opimiEaiion
= Mech ventdabion = Emar confrol = Eite oplimsalon .
+  Hybnd ventilation « Demand control < PV iechnologies
= Artificial lighting Building automation = BIPV inksgration
*  Thermal comfori « |oT sensors
+ Thermal stratification = Dala analyfics
= Chill b2am = Emar FM platform
«  Underigor cooling - Digital twins
= Machne kearmng
« Al auiomaion

L MK

Energy Net Zero Ongite

Saving 2 Energy Renewable
60% Energy >115% of

Requirements

Net Energy
Plus

Off-Site
Strategies
Ciff-site renewable

erigrgy sources
Carbon oifset

» Carhon credits

KEY TAKE AWAY |

Existing development must look into ways to upgrade

energy efficiency of building operation.




FM: Measuring What Matters

Defining boundaries is Scope 1 and 2 Emissions: -
01 ‘ the first step in credible 02 ‘ Direct FM Contrals

carbon accounting. Scon 1+ Dvact smisens much &5 fool e s FM
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-~ OPENING CEREMONY OF _
LIMBANG SHOPPING CENTRE
Go Limbang! Good Lobang!

> Ll il 8
Mr Lawrence Wand

Deputy Prime Minister and Finance Minister Lawrence Wong officially reopened Limbang Shopping
Centre on Feb 3
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Case Study: Limbang Shopping Centre
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QUICK FACTS

GEMNERAL

Lecat|on:

533 Choa Chu Kung Street 51,
Singopore GH0534

Clieat:
Housing Develtpment Board

Project Sim:
17,243 BH anm

Froject Duration!
I01R to 024

Awars

Cartiflcats of Merit

To-Be-Bullt Rejuvenaticn Category
{HDE Deslgn Award, 2020)

GREENERY
Old Limmbang SC plantingares: 796.0sgm
Neow Limbang 5C planting area: B09.0pgm

RAIN GARDENS (ABC WATERS FEATURE)

Tota! Rain Gardens. 8 nos

Catchmant aras: 11.4% {1,630 ygm) of total site srea
Deblgn Featira: 7% (108 sgm) of totsl eatchment orea
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Case Study lebang Shopping Centre

4 key Pillars

1. Architectural Renewal

Retaining original structure to reduce carbon emissions
and shorten construction period. Use of natural daylight
and ventilation to reduce energy usage

2. Heritage & Nature Integration

Integrating Nature and History to imbued a strong
connection with community

3. Wellness & Biodiversity

Use of biophilic and nature based design to reduce heat
gain, whilst introducing biodiversity

4. Operational Integration with FM

Embedded with smart FM, energy efficient practices,
circular waste management and sustainability reporting



Case Study: Limbang Shopping Centre
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Pre-redevelopment

Photos
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Case Study: Limbang Shopping Centre - Concept
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Case Study: Limbang Shopping Centre
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Case Study: Limbang Shopping Centre
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Case Study: NUS SDE | & 3

NUS SDE | & 3 — Super-Low
energy design

This building reduces both
embodied and operational
carbon.The structural core is
retained and designed for
adaptive reuse to mitigate
embodied carbon. In addicion,
passive and active design
strategies are deployed to
achieve super-low energy
operations.This includes facade
optimisation that screens the
building from heat during the day
while allowing for aesthedc
expression, passive tropical

design utilizing a network of - - P
& & vor e R
smart sensors to optimize - -

i LT "L'

building electrical consumption
and a hybrid cocling system that
replaces air-conditioning with
pre-cocled air that is circulated
by ceiling fans
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EIISTING ENVELC‘PE AND STRUCTURAL The original aluminum envelope blocked the view and created a

FRAME heavy perimeter facade that reflected the industrial
transformation of Singapore’'s economy in the 196@8s and 1978s.
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 Retained o Reef
Elements

L3 Floor

Ll Floor

Image Credit CPG Consultants Pte Ltd
and Finbarr Fallon
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