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Presentation Outline

1. Introduction to BCA Green Mark Scheme
2. Green Building Policies in Singapore

3. Going Forward - Super Low Energy (SLE)
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Evolution of BCA Green Mark Standards

2005 2007 2008 2010 2012 2015 2016 2017
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A Svuite of BCA Green Mark Schemes

New Buildings Existing Buildings

\ « BCA Green Mark for New Non-Residential
BCA GREEN MARK Buildings _ , o
« BCA Green Mark for New Residential Buildings
« BCA Green Mark for Landed Houses
 BCA-IMDA Green Mark for New Data Centres

+ BCA Green Mark for Existing Non-Residential
Buildings

+ BCA Green Mark for Existing Residential Buildings

+ BCA Green Mark for Existing Schools

BCA-IMDA Green Mark for Existing Data Centres

(1) Q)

User-Centric

BCA Green Mark for Healthier Workplaces
Beyond BUildings « BCA Green Mark for Restaurants
+ BCA Green Mark for Supermarkets
« BCA Green Mark for Retail
+ BCA-NParks Green Mark for Existing + BCA Green Mark for Laboratories
Parks
BCA-NParks Green Mark for New Parks
BCA Green Mark for Infrastructures
BCA Green Mark for Districts
BCA-LTA Green Mark for Rapid Transit
Systems




BCA Green Mark - Stringent M&V Standards

1) Permanent M&V
Standards

Approach

Total Air Eff, Water Eff, Sys Eff
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Publication in ASHRAE Journal
(Nov 2016)

Singapore's Green Mark System

Improving Commercial
Building Energy Performance

BY LEE ENG LOCK; TOH ENG SHYAN; THOMAS HARTMAN, P.E., LIFE MEMBER ASHRAE

For several decades, the building industry has been struggling with the issue of improv-
ing energy performance in commercial buildings. A number of initiatives promoted by
industry organizations and government agencies have established very ambitious near-
term goals for commercial building performance. But despite some recent encouraging
trends, over the last several decades the energy use intensity for U.S. commercial build-
ings has remained largely unchanged.! This trend must be dramatically changed if the
industry is to meet its ambitious upcoming building energy use goals.
So the question is, what has gone wrong in our indus- The Singapore Approach

try’s effort to improve building operating efficiency, and Situated within the equatorial belt and tropics,
what can be done to correct it? A decade ago, a number Singapore experiences hot and humid weather year-




BCA Green Mark — 3 Key Attributes

Strong focus on
verification and
outcome based
performance

Periodic Energy
Audit (Continual
Commissioning)

> B

Retrofitting Existing Chiller Plants
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Performance Verification — System Level

Air con Plant Efficiency (kW/RT)
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Performance Verification — Building Level
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Study on 147 Retrofitted Existing Buildings

Before retrofit = 300 kWh/m2.yr

After retrofit = 246 kWh/m2.yr

1
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No. of Retrofitted Buildings

W Before retrofit

B After retrofit

308 GWh

Absolute Annual Electricity Savings
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Based on projects up to 2017



Performance Tracking — Sector Level

From 2008 to 2017,
overall EUI for
commercial buildings
improved by 11%

Retail Buildings
improved by 8%

Office Buildings
improved by 19%

Hotels improved
by 12%
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EUl hasimproved by 11% since year
2008

30% increasedin green GFA since vear
2008

15.1%
4.4%

2008 2009 2010 2011 2012 2013
Year
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Business Case for New Building Developments

Green Cost Premium and Payback Periods

Examples of New Green Buildings

‘0

Green Mark Green Cost Payback |
AErE Premium period Payback 1 year
(% of construction cost) s

Green Cost
Premium 1.9%

Platinum 0.8% to 3.4%

GoldPLys 0.7%1t02.6% 1.9to5.7

Gold 0.2% to 2.2%
OUR TAMPINES HUB
« Computed based on data submitted to BCA for Green Mark PEOPLE ASSOC'AT'ON
assessments, for projects awarded in FY16 and FY17 PU BLlC

GM PLATINUM
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Payback 5 years

Green Cost

Premium 3.1%

SURBANA JURONG
CAMPUS
PRIVATE

GM PLATINUM (SLE)
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Business Case for Existing Buildings
Verified Energy Savings & Paybacks

Examples of Green Buildings that

0, o
i Study on 147 Retrofitted [ "Ve'eabed snergy savings from
Office AveragepaybaCk:6-7'4 EXiSting BUiIdingS EEEEEEEEEEEEEEEEEEEEEEEEDN
— ’ Payback 6.6 years :
QD 15% energy E =
I sy 3,819,725
a Improvement Ene_rgy kWh/yr or
Retail Average Payback: 4.9 — 6.1 Savings $763,945/yr

1 Average 8 O/
15% Energy | Savings of (0 I

Improvement
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Singapore’s Green Building Journey since 2005

Focus

New Buildings

2006

2005

N

BCA*GREEN MARK

Launched BCA
Green Mark Scheme

Focus

Existing Buildings

(early focus on commercial /

institutional buildings due to

higher energy footprint)

2009

2008

2nd

GREEN

BUILDING
MASTERPLAN

el e O

V'

Legislation on
Environmental
Sustainability for
New Buildings

Focus
Occupants and
Tenants

2014

~ 3rd
! !l GREEN
| ! I\. \I{l [H)’if\l(J

Legislation on
Environmental
Sustainability for

Existing Buildings

2005 2010

A&-%Aﬁ?ﬂﬁi’

<0.1% >13%
Green Green
Buildings ||' Buildings

Focus
Super Low Energy
Buildings

2018
2017 / Reduce Singapore’s

Mid=Term j\\ emissions intensity

Review of B v
3¢ Green \_/ by 3 6 % in 2030
Building

Outcomes

Masterplan - -
Green > 8 O %
GFA by 2030
y.
I\/I 0 ro h 2 O 5 O

2020

~40% >50%
Green Green >80%
Buildings § Buildings ||| Green Buildings 12



Public Sector Taking the Lead in Environmental Sustainability
Leading the Way as Building Owners
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New Buildings
Air-con area > 5,000 m2

®aumEEEEEEEER

Healthier Workplaces
For new lease or office
spaces that had undergone
major renovation
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Existing Buildings ::  Existing Buildings
Air-con area > == Air-con area </0,000-
10,000 m?2 = m? GFA>5,000 m? :
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*All public sector buildings need to meet PSTLES Green Mark (GM) targets by FY2020



Public Sector Taking the Lead in Environmental Sustainability
Creating Lead Demand as an End-User

Tenancy Green Event Venues
Lease from a GM GoldPtYs /Platinum building To host events only at GM certified venues

Almost

150

GM Certified

EDB and MCCY at Raffle CPF at Novena
City Square
[GM GoldPLYs] [GM GoldPL¥s]

Only Green
Venues listed
in DA
Contract




Encouraging the Private Sector

For both New Developments
and Existing Buildings

For Existing Buildings

Building Retrofit Energy Efficiency
Financing (BREEF)

Co-share risk with Private Financial

Bonus GFA Incentive Scheme Institutions
(GM GFA)

Platinum - Up to 2% Additional GFA
GoldPlYs — Up to 1% Additional GFA

GMIS-Existing Building
(Health Check)

$S50m Green Mark Incentive
Scheme for Existing Building and
Premises (GMIS-EBP)




Building Up Industry Eco System

\ Y 4

GREEN
BUILDING
COUNy \

VA Greening
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ENERGY
PERFORMANCE

CONTRACT
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Building Indusiry Capability

Structured training & accreditation programmes for greater professionalism \
Executive Specialist Certification
Programmes Programmes WORKFORCE

EXECUTIVE PROGRAMMES

EXECUTIVE DEVELOPMENT PROGRAMME

Leadership in Environmental Sustainability
(amegle Mellon University

ACADEMIC PROGRAMMES SPECIALIST CERTIFICATION PROGRAMMES

SPECIALIST CERTIFICATES

Al L Green Mark Manager(GMM)

MSc in Sustainable Building Design
ingh

G M kF ilities M GMFM
Innovatlons|nSustamabIeDeslgn&Technology diemin anager( )

Stuttgart University of Applied Sciences / Technical
University of Braunschweig

25,000

Green Mark Professmnal (GMP)
Management
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University College London Green Mark Facllmes Professional (GMFP) Green
Specialists
SEMINARS AND CONFERENCES Measurement & Verification of Central P
BCA-REDAS-SGBC Green Bu Chilled Water Plant Efficiency by 2025

DEGREE

BSac n(:loens'::: Facilities & Events T .

Z‘,..-s,ﬂ, BMAt&Singapore Polytechnic > 1 9 y O O O trained
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Minimum Standards to Establish the Green Building
Ecosystem — Setting the baseline

Building Control (Environmental Sustainability) Regulations 2008

Minimum environmental
sustainability standard for |
new buildings

Minimum environmental sustainability standard for
existing buildings
Three-yearly energy audit on cooling system and
compliance to design system efficiency

Annual mandatory submission of building information &
energy consumption data




Periodic Audit of Central Chilled Water System

Continuous commissioning benefits (illustrative)

100
a0 .. .
Optimization
E w0 Continuous Commissioning Effect
g
c |
X" I
& 70 I‘ o _
I Periodic Audit
I
I
I
I
: — 3 years ——»
I
S >
Buildi
"3 Time

Constructed



Next Phase..... Zero Energy Building (ZEB)?

Local Building Landscape

Singapore’s context:
High Rise High Density Urban Tropics

Climate : Hot & Humid

Land area: Scarce

Renewable Energy Options: Limited

. Physical : High-rise & Dense

Behaviour: Reliance on air-conditioners

Energy consumption: High

20



Furthering Development of Green Buildings - SLE Journey

Workshop #2
(Dec 2016)

Positive Zero  Super Low « Focus on Mid-rise

SLE Programme & SLE projects

e E Criteria Development Results of awarded at BCA
nergy Energy Energy ZEB & High-rise ; (Jan 2018) 3GBMP Review Awards 2019
SLEB
Start of Workshop #3
project ZEB Roundtable Industry
journey (14 Sept 2017) Consultations & Engagement &
(Jul 2016) Testing Piloting
o @ 0,0 9 0,0 0.1
Workshop #1 International Pa'nel
(Aug 2016) of Experts Review Advisory Committee meeting
+ Focus on PES (6-8 Sept 2017) (May 2018)
IGBC 2018
SLE Challenge &
GM SLE

SLE Technology
Roadmap

21
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Passive Strategies Active Strategies bmart Energy Management  ponayable Energy

* Solar Shading » State of the Art ACMV * Building Automnation . Roof and Site

* Natural Ventilation « Mechanical Ventilation IngarEC%n”t\;ol Optimisation
* Facade and Daylighting « Artificial Lighting ug Load Management PV Technologies

SUPER LOW ENERGY BUILDINGS

ADVANCING NET ZERO IN SINGAPORE

12



GM (SLE) Criteria

Super Low Energy (New bdg)

Super Low Energy (Extg bdg)

Office 100

Zero Energy (ALL)

a. Minimum Green Mark Gold Award

b. RE > Energy Consumption*

*Note on-site RE shall be optimised prior to use of off-site RE . Use of
off-site has SLE conditions

23



Green Mark Super Low Energy (SLE) Programme

To encourage cost-effective and energy-efficient building designs that can achieve energy
savings of at least 60% energy savings over the 2005 building codes

BCA Green Mark for Super Low Energy SLE Challenge

PRIVATE SECTOR COMPANIES

%] @ CIry
M 20 _ % DEVELOPMENTS | [(=1%70 ]

LIMITED

“ e
GM SLE ]
; S syzzae

SAMWOH
INSTITUTES OF HIGHER LEARNING

o Iv NANYANG ea
TECHNOLOGICAL

UNIVERSITY National University

SINGAPORE of Singapore

)

{ SINGAPORE
?N'égﬁfﬂ’é%p ‘( MANAGEMENT
TECHNOLOGY UNIVERSITY

PUBLIC SECTOR AGENCIES

Building and Construction Authori[y D STA

SLE Programme was offlcmlly

launched on 5 September 2018 & ~§ SSSSSSSS @ -ﬂgﬁg
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Breaking New Groun:




DSTA Kranji Camp

BCA Green Mark Platinum
(Zero Energy)

Project Information

Total GFA: 6,866.55m?

No. of storeys: 4
Estimated Energy Savings:
156,553 kWh/yr

BCA Green Mark Platinum
(Super Low Energy)

Project Information

Total GFA: 138,813.57m?
Estimated Energy Savings:
3,179,300 kWh/yr

NUS SDE4

Green Mark Super Low Energy (SLE) Programme
Highlights of Exemplary Projects

BCA Green Mark Platinum
(Zero Energy)

Project Information

Total GFA: 8,525.63 m2
No. of storeys: 6
Estimated Energy Savings:
292,900 kWh/year

SMU Tahir Foundation Connexion

BCA Green Mark Platinum
(Zero Energy)

Project Information

Total GFA: 8,775m?

No. of storeys: 5
Estimated Energy Savings:
458,400 kWh/yr
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To accelerate cosf effec*twe fs-u‘peHow energy buildings
and kick start the next wave of our green building
movement towards advancmg net zero in the tropics
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See you at International Built Environment Week (IBEW) 2019

Join us, as an advocate, on this Journey of Transformation!

Actively Participate in IBEW Raise the profile of your firms

to learn from among the best and through sponsorship, to enhance

enjoy the many networking business opportunities and attract new
opportunities talents

BUILT ENVIRONMENT

3 — 6 September 2019
f Sands Expo and Convention Centre
™
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www.ibew.sg
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http://www.ibew.sg/
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high quality. sustainable and fricndly built environment

Building and Construction »Authuritr

we shape a safe

Renewables
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Thank You



