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MESSAGE
What an incredible year of achievements it was in 2013!

It was the year we surpassed the 20% mark in our national
target to green 80% of all buildings in our built environment.
We also clinched another prestigious global accolade with the
International Star for Energy Efficiency award from Alliance
to Save Energy. In addition, we closed yet another successful
International Green Building Conference during the 2013
Singapore Green Building Week.
So what’s coming up in 2014? With continual efforts and the
emphasis on accelerating the greening of existing buildings
and engaging tenants and occupants, the 3rd Green Building
Masterplan is underway with various initiatives to realise our
vision to make Singapore a global leader in green buildings
with special expertise in the tropics and sub-tropics.
We have put in place several incentive schemes such as
extending the Green Mark Gross Floor Area Incentive Scheme
(GM GFA) for another five years to encourage the private
sector to attain higher tier Green Mark ratings.

Continual efforts toward greening our existing building stock
include the mandatory energy audits for existing buildings
that came into effect on 2 January this year. The system
performance of any cooling system of existing buildings,
including the energy efficient ones, may deteriorate overtime
if not properly operated and maintained. Hence, it is important
to have in place periodic energy audits to ensure that the
cooling systems continue to operate as efficiently as per its
initial design throughout its life cycle, and continue to comply
with the minimum standards stipulated. To help the industry
prepare for this, we began a series of articles last year to
examine the energy audit results of selected existing office
buildings and hotels to establish their respective ranges of

Moving forward, we would like to emphasise the important
role facilities managers play in ensuring a sustainable built
environment. Our Green Mark training at the BCA Academy
has been redesigned to provide a more defined training path
for facilities management professionals. In addition, our
upcoming Green Building Individual Awards has introduced
a new category to recognise outstanding facilities managers
who manage green buildings effectively and efficiently.
Apart from engaging building owners and facilities managers,
we hope to encourage more tenants and occupants to support
the green building movement. In this issue, we have dedicated
a special feature on occupant-centric Green Mark schemes,
including case studies of a supermarket and an office. These
schemes have helped tenants and occupants green their
operations and achieve cost savings. Taking it further, we
introduced the Green Mark Portfolio Programme recently
to make it even easier and faster to attain Green Mark
certification for office interiors, restaurants, retail outlets and
supermarkets.
Details of other initiatives under the 3rd Green Building
Masterplan are being finalised and we expect to announce
them during the International Green Building Conference
(IGBC) from 1 to 3 Sep this year. IGBC 2014’s theme: “Build
Green – Lead, Engage, Sustain” will
promise another year of exciting
programmes and the nexus of
green building leaders and
practitioners. Mark your
calendars now!

Dr John Keung
Chief Executive Officer
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From April 2014, BCA will also be enhancing the Building
Retrofit Energy Efficiency Financing (BREEF) Scheme in
collaboration with the participating Financial Institutions.
To better assist Management Corporation Strata Titles
(MCSTs) as well as small and medium-sized building owners
in securing financing for energy efficient (EE) retrofits, BCA
is increasing the default risk sharing from the current 50%
to 60% to motivate higher take-up rate by the participating
financial institutions. In addition, BCA will be extending the
scheme to private residential buildings, to cover the cost of
various EE improvement works in the common areas.

actual cooling loads. We conclude this series in this issue with
a focus on retail buildings.

BENCHMARK YOUR RETAIL
BUILDING’S COOLING LOAD
A REFERENCE FOR BUILDING DESIGNERS, OWNERS AND OCCUPANTS
IN MANAGING THEIR AIR-CONDITIONING SYSTEMS’ ENERGY
CONSUMPTION DEMAND.
As part of the series examining the energy audit results of
selected existing buildings, this final article of the series shifts
the focus from office buildings and hotels to retail buildings. The
design peak building cooling load used to size air-conditioning
equipment for a retail project is typically between 250 and
350 W/m². At the design stage, various tenant mix permutation
and contingencies have to be considered when sizing the
equipment.

However, the energy audit results of existing retail buildings,
compiled by the Building and Construction Authority (BCA) and
National Environment Agency (NEA), show that the average
cooling load per air-conditioned floor area is in the range of 93 to
190 W/m². The measured cooling loads might depend on the
season or time of day when the measurements were taken. This
set of data should only be used as a reference and is not intended
to be used in air-conditioning design and sizing.

It is important to design the air-conditioning system such that it
runs efficiently even when it is operating at part load conditions,
for both new buildings and retrofitted existing buildings. To

conclude this series, the range and average cooling load of the
three classes of buildings covered – office, hotel and retail – are
summarised in the table and graph below.

			Measured Cooling Load/Air-con Area (W/m2)
				Range		Average
Office (35 projects)			
60 – 98		
76
Hotel (24 projects)			
42 – 98		
64
Retail (21 projects)			
93 – 190		
135

Based on data from BCA and NEA

GREEN MARK
MOBILE
APPLICATION
DOWNLOAD A FREE, USER-FRIENDLY MOBILE
APPLICATION TO CALCULATE AND EXPORT
GREEN MARK SCORES ANYTIME AND ANYWHERE.
Check out how easy it is to browse the Green Mark criteria and certification standards
or check the Code for Environmental Sustainability for Buildings with a new Green Mark
Mobile Application.

The mobile application currently features various Green Mark schemes and criteria, the
score calculator, the ability to import and export the score calculation and an assistive
calculator. More functions will be added in the future to address the needs of the industry
and the public.
The Green Mark Mobile Application was launched at the BCA Breakfast Talk for CEOs
during the International Green Building Conference in September 2013. It is available free,
from the iPhone App Store and will be made available for Android phones later.
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Users can also compute a Green Mark score and export the score to the project team via
email for inputs. This combined file can later be transferred to the e-filing portal for online
submission.

Having a mix of public and private
industry players helps engage the latter
in the national effort to understand
environmental sustainability.

U.S. SHOWS US ITS WAY
A 32-MEMBER SINGAPORE DELEGATION RECEIVED UPDATES ON
GLOBAL TRENDS IN SUSTAINABLE BUILDINGS WHEN THEY VISITED
THREE CITIES AND ATTENDED THE GREENBUILD INTERNATIONAL
CONFERENCE AND EXPO IN THE UNITED STATES.
The Singapore delegation visited San Francisco, New York City
and Philadelphia from 14 to 22 November 2013 where they met
with building sector stakeholders and visited green building
projects and research facilities. The delegates who were from
the private and public sectors were interested particularly in
mandatory energy disclosure, indoor environmental quality and
building energy innovation and demonstration.

In Philadelphia, they also toured Building 101, one of the nation’s
most highly instrumented commercial buildings with over 1,500
data points streamed every 60 seconds. A retrofitted building
with more than 100 years of history, this project promises to raise
the effectiveness of the building as a testbed by establishing the
precise impact of new or emerging building systems over the
baseline performance.

The first stop for the delegation was the Mayor’s Office in New
York City. The city was the first in the nation to mandate the
public disclosure of energy data for large residential and nonresidential buildings. There, the delegates found out more about
the implementation of legislation on energy benchmarking and
audits. They also met with the Association of Energy Affordability
to understand key aspects of policy implementation from an
industry perspective, such as technical training and industry
response.

This trip culminated in the Greenbuild International Conference
and Expo, the world’s largest conference dedicated to green
buildings. Delegates learnt about various aspects of green
buildings, and received updates on the latest developments and
innovations. They also toured some of the greenest buildings in
the Philadelphia area and explored the prestigious Indoor Air
Quality research facility at the Pennsylvania State University.

The Energy Efficient Buildings (EEB) Hub in Philadelphia was
another interesting showcase of sustainability for the delegates
as it was one of the five innovation hubs established by the U.S.
Department of Energy. The Singapore delegates heard directly
from renowned scientists on the latest technologies and tools to
push building energy efficiency to a new level.

The trip broadened the group’s perspectives of green building
policy and technology development in ways that would certainly
help Singapore’s green building industry to strengthen its niche
expertise.

A staff member of the Energy Efficient Buildings Hub
briefs the delegation on the history of the Hub

BCA Occupant-Centric Schemes

GREEN
FROM WITHIN
SEVERAL SCHEMES ARE AVAILABLE TO ENCOURAGE OCCUPANTS
AND TENANTS TO GO GREEN AND REAP BUSINESS BENEFITS.

The good news is that going green not only benefits the
environment but allows the occupants and tenants to add value
to their businesses. By adopting energy-efficient elements in the
workplace, firms can reduce costs through energy savings, create
productive workplaces, as well as build competitive advantage
through a stronger corporate social responsibility branding.
Tenants’ Green Pledge and Green Partnership Initiative
Now that more than 1,800 buildings have been Green Markcertified, BCA is engaging more with occupants and tenants to help
them on their green journey. With BCA’s support, major developers,
corporation and building owners have joined in to involve tenants
and accelerate the next phase of the green building movement
through the Tenants’ Green Pledge and Green Partnership Initiative
with the developers.
The nine organisations who have signed the Tenants’ Green
Pledge are Autodesk Asia, BP Singapore, Dairy Farm Singapore,
Greenpac, J’s Salon, National Climate Change Secretariat, NetApp
Singapore, NTUC Fairprice Co-operative and Visa Worldwide.

In addition, six developers – CapitaLand, City Developments,
Ascendas, Keppel Land International, Lend Lease, and Mapletree
Investments – have agreed to join BCA on Green Partnerships
to get current and future tenants to reduce the environmental
impact of their tenanted areas.
Occupant-Centric Green Mark Schemes
BCA also extended the Green Mark programme to occupants and
tenants. Occupant-centric Green Mark schemes, which began in
2009, now covers:
• Green Mark for Office Interior
• Green Mark for Restaurant
• Green Mark for Retail
• Green Mark for Supermarket
• Green Mark for Data Centre
The take-up rate for Green Mark occupant-centric schemes has
been very encouraging. To date, BCA has certified more than 100
projects under these schemes. In addition to focusing on energyefficiency for airconditioning, lighting and other equipment, these
schemes encourage the efficient use of water and emphasise the
importance of indoor environment quality through sustainable
fit-out, operations and environment protection.
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Building occupants and tenants have an important role to play in
greening Singapore’s built environment. On average, tenants can
account for almost 50% of the total building energy consumption
of an office building or retail mall. They also contribute to water
usage and generate a considerable amount of waste – including
paper, food and building materials – which could affect the indoor
air quality and well-being of occupants and visitors.

BCA Occupant-Centric Schemes

Tenants’ Green Pledge (in order from left to right):
1. Mr Scott Morris
Vice President and General
Manager, ASEAN, NetApp
Singapore Pte Ltd
2. Mr Lim Cheng Hui
Appointed Accounts 		
Manager, J’s Salon Pte Ltd
3. Mr Venkatapuram 		
Ramachandran Srivatsan
Managing Director (ASEAN),
Autodesk Asia Pte Ltd
4. Ms Frances Chang
Property and Projects
Director, Dairy Farm Singapore
5. Dr John Keung
CEO, BCA
6. Minister Tan Chuan-Jin
Acting Minister for Manpower
7. Ms Susan Chong
CEO, Greenpac (S) Pte Ltd

8. Mr Gerry Lee
Managing Director (Business
Groups), NTUC Fairprice
Co-operative Ltd
9. Mr Peter Chee
Head of Corporate Real Estate
(Asia Pacific, Central Europe,
Middle East & Africa),
Visa Worldwide Pte Ltd
10. Mr Yuen Sai Kuan
Director (3P Network),
National Climate Change
Secretariat (NCCS)
11. Mr Parthi Naidu
Regional Health, Safety,
Security & Environment
Manager, BP Singapore
Pte Ltd

Green Partnership Initiative with Developers (in order from left to right):
1. Mr Francis Wong Hooe Wai
Chief of Art Management,
CapitaLand Ltd
2. Mr Chia Ngiang Hong
Group General Manager,
City Developments Ltd
3. Dr John Keung
CEO, BCA
4. Minister Tan Chuan-Jin
Acting Minister for Manpower
5. Mr Tan Swee Yiow
President (Singapore), Keppel
Land International Ltd

Green Mark Portfolio Programme
Due to the large number of building tenants interested in environmental sustainability, BCA launched the
Green Mark Portfolio Programme in September 2013 to provide a more streamlined, efficient, and costeffective approach to certify similar spaces across a tenant’s portfolio of projects.
Through the use of prototype standards, the programme allows tenants to obtain the Green Mark certification
for multiple spaces of a similar type, achieving certification faster and at a lower cost compared to individual
project certification. For a start, the portfolio programme extends to occupant-centric Green Mark schemes,
namely office interior, restaurant, retail and supermarket.
To participate, a tenant has to commit to certify at least 20 outlets, or projects, within three years. Multiple
tenants within a single building using shared and common air-conditioning and lighting systems or other
applicable common facilities may also participate in this programme.
BCA hopes that the programme will encourage the adoption of energy-efficient design, technologies,
and good environmental management system among tenants. Apart from the faster certification process,
tenants benefit from cost savings of up to at least 70% by eliminating repetitive auditing procedures. With
the programme, they can also establish and adopt their green policies upfront and better plan for the
greening of their spaces.
To find out more about the BCA Green Mark Portfolio Programme, occupants and tenants can
contact Eddy Susilo at 6325 5028 or eddy_susilo@bca.gov.sg.

6. Ms Amy Ng
CEO, Mapletree Commercial
Trust Management
Representing Mapletree
Investments Pte Ltd
7. Mr Jeffrey Chua
CEO, Ascendas Services
Representing Ascendas
Pte Ltd
8. Mr Rod Leaver
CEO (Asia), Lend Lease

BCA Occupant-Centric Schemes

Green Mark Portfolio Programme Certification
The certification for projects under the Green Mark Portfolio Programme is in two phases:
Phase 1: Prototype Pre-certification
The participant, in consultation with a Green Mark assessor, forms a prototype that will be
applied across a portfolio of projects. The prototype consists of a set of common criteria,
which are Green Mark pre-requisites and other common features. Once the prototype has
achieved pre-certification, the applicant will enter into Project Certification phase.
Phase 2: Project Certification
During this phase, each individual project under the portfolio will be assessed and certified
based on the prototype plus individual project specific features that are not included in the
prototype.

Green Mark for Office Interior

OLSWang Asia LLP @ Ocean Financial Centre
(Platinum Award)

Green Mark for Restaurant

McDonald’s Restaurants Pte Ltd @ Yishun Safra
(Platinum Award)

Credit Suisse AG @ Changi City Point
(Platinum Award)

Green Mark for Supermarket

Giant @ Suntec City Mall
(GoldPLUS Award)
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Green Mark occupant-centric schemes’ projects

BCA Occupant-Centric Schemes

FairPrice Finest @ Zhongshan Park
is the only supermarket with the
Platinum Award under the BCA
Green Mark for Supermarket

MORE
GREEN
FAIRPRICE
OUTLETS
TO COME

Being the pioneer partner of the new BCA Green Mark Portfolio Programme
was a logical move for NTUC FairPrice. This supermarket operator has been
passionate about doing its part to promote environmental awareness in
Singapore.
While it committed to achieve Green Mark certification for 20 stores over
the next three years, FairPrice has already renovated 52 of its stores to be
more eco-friendly. These stores are fitted with five green features including
use of LED lights, zonal lighting controls, energy-efficient refrigeration fans
and motors, refrigeration energy savings system and motion sensors.
Since 2007, FairPrice has also been running the Green Rewards Scheme to
encourage its customers to bring their own bags every time they shop in its
supermarkets. The scheme saw savings of more than 8 million bags in 2013.
“As one of Singapore’s largest retailers, there is a need for us to minimise
our environmental footprint across our extensive network, to maintain a
sustainable environment,” explains Mr Koh Kok Sin, Chairperson of the NTUC
FairPrice Green Committee.
FairPrice is no stranger to BCA’s Green Mark scheme. In 2012, FairPrice Finest
@ Zhongshan Park received the Platinum award under the BCA Green Mark
for Supermarket, while FairPrice Finest @ Serangoon Gardens and FairPrice
@ 712 Ang Mo Kio have also been awarded with the Green Mark GoldPLUS
award and the Gold award respectively.
Under the Green Mark Portfolio Programme, FairPrice is aiming to attain a
Gold rating for half of the 20 stores it has committed.
“We are honoured to be the first supermarket chain to partner BCA in
its Green Mark Portfolio Programme,” says Mr Koh.“Standards such as
the BCA Green Mark certification not only serve to set a benchmark and
create greater awareness on the importance of including environment
considerations in our facility design and operations, but will also raise
levels of competency by prompting industry players to come up with
innovative solutions to conserve resources.”

Energy saving features in a supermarket can reduce up to
30% in energy consumption, enough to power about 200
three-room HDB flats per annum.

BCA Occupant-Centric Schemes

ECO initiatives of Green Fairprice Outlets

Energy-efficient refrigeration showcases save
more than 20% energy compared to open
display cases.

Dedicated express green checkout lanes cater to
customers who bring their own bags. These lanes
are located at four outlets at Zhongshan Park,
City Square Mall, MyVillage and JEM mall.
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LED lighting achieves
energy savings of about
130,000 kilowatt-hours
per annum compared to
the SS530 standard.

BCA Occupant-Centric Schemes

VISA GOES PLATINUM

‘Fish Tank’ meeting room

When Visa Worldwide wanted to expand one of its two existing offices in
Singapore, it aimed to achieve a Green Mark for Office Interior Platinum award.
This was not going to be an easy task because the Visa office at Singapore
Post Centre was not a Green Mark building. Nevertheless, Visa believed firmly
that the expanded premises on the 11th level of the building could achieve the
certification given the proper planning, hard work and determination.
The project started off with careful planning of the electrical and energy
system, so as to reduce consumption. In order to maximise natural daylighting,
all the built-up areas, such as enclosed offices and meeting rooms, were
strategically located along the outer perimeter of the new site. The entire
office lighting system was also divided into different zones and equipped with
motion sensors.

Pantry area

Likewise, the air-conditioning system was divided into zones with different
occupancy usage. It allowed staff to switch the air-conditioner on or off and
to control the temperature within their respective zones. Beyond office hours,
staff could also request for desk fans when the centralised air-conditioning
was switched off.
Visa also ensured that the new site was designed to maximize the available
space and natural light. As such, an open office layout was adopted for 76%
of the floor area. The ‘fish tank’ meeting room concept was introduced to make
use of more natural light, and a video conferencing room was included to
encourage staff to hold teleconferences rather than travel.

General office area

BCA Occupant-Centric Schemes

Area zoning for the air-conditioning and electrical systems

To reduce water consumption, Visa used a dual flush system in
the toilets. An automatic water leak detection system was also
installed to ensure that there would be no delay in rectifying any
water leakage, which may lead to massive water wastage.

Video conferencing rooms with operable walls

All these efforts paid off when the new office earned the Platinum
status in the Green Mark for Office Interior. In addition, Visa’s final
power budget of the new site was measured at 9.3W/m2 with the
overall Energy Efficiency Index (EEI) being 63.85kWh/m2/year.
Across Visa’s Offices
The greening of the new office at Singapore Post Centre is
an extension of Visa’s commitment to sustainability. In an
effort to green up existing offices, Visa has participated in the
Green Tenant Pledge and Tour of Green Mark Offices programmes
in Singapore.

Green Wall at the corridor

All Visa offices in Singapore use Singapore Green Labelled
janitorial, washing and stationery products. In addition, the
offices purchase Energy Star energy-efficient office equipment
and pre-set their printers to a default duplex printing. All pantries
are stocked with reusable cutlery and crockery and recycling bins
are placed in all general office areas. Potted plants and greenery
also cover up to 2.47% of Visa premises, helping to introduce
indoor green spaces into the offices.
To further support the green movement, Visa is also planning to
turn an air well space at Singapore Post Centre into an internal
garden with a staircase. This attractive green feature will
encourage staff to use the staircase to commute between level
10 and 11 instead of using the lifts.

Abundance of potted plants
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Visa also chose environmentally friendly materials for the new
site. These included rockwool (a material made of inorganic fibre
which is moisture resistant and does not support fungal growth),
fire-resistant drywall with 30% recycled content, paint and carpet
with low VOC content, and many other environmentally friendly
materials.

MANDATORY SUBMISSION
OF ENERGY AUDITS
BUILDING OWNERS MUST SUBMIT PERIODIC ENERGY AUDITS OF
BUILDING COOLING SYSTEMS FROM 2 JANUARY 2014.
This mandatory requirement affects buildings, excluding industrial
buildings, that have applied for planning permission from
1 December 2010 as well as any existing buildings that undergo
chiller retrofits from 2 January 2014.
The requirement of periodic energy audits is in addition to
the annual submission of building information and energy
consumption data, which took effect on 1 July 2013. The periodic
energy audit seeks to ensure that a cooling system continues to
operate as efficiently as it was intended to do in the initial design
throughout its life cycle, allowing the building owner to benefit
from long-term energy savings.
Making the Submission
The process is simple. The building owner will first receive a Notice
from the Commissioner of Building Control under the Building
Control Act. He or she then needs to engage a Professional
Mechanical Engineer (PE(Mech)) or an Energy Auditor registered
with BCA to carry out an energy audit on the building cooling
system. Finally, the building owner can submit the necessary
documentation to the Commissioner of Building Control.

The PE(Mech) or Energy Auditor is responsible for carrying
out the energy audit to verify the performance of the building
cooling system in accordance with the Building Control Act and
other regulatory statutes and codes. The audit will make use
of information downloaded from the permanent instruments
installed on the cooling system.
If the cooling system fails to attain the prescribed energy
efficiency standard applicable to it, the PE(Mech) or Energy
Auditor may recommend measures necessary to attain the
prescribed energy efficiency standard. Upon completion of the
energy audit, including any maintenance work or measures taken
to meet the prescribed standards, the PE(Mech) or Energy Auditor
will prepare and sign a report on the results.
For more information on the BCA Energy Auditor Scheme
and the submission process, please visit www.bca.gov.sg/
EnvSusLegislation/Existing_Building_Legislation.html.

The energy audit must comply with the minimum standard
specified in the Code on Periodic Energy Audit of Building Cooling
System.
Appointing a Competent Person
A building owner may appoint a PE(Mech) or an Energy Auditor
registered with BCA to carry out the energy audit. There are
currently 34 Energy Auditors registered with BCA.

Site Measurement and Verification of Chilled Water Temperature Sensors

TO BE AN ENERGY AUDITOR REGISTERED WITH BCA
To be an Energy Auditor registered with BCA, you must:
• possess at least an engineering or a building-related degree in architecture, building science, facility management,
sustainable building design or any equivalent professional qualification acceptable by the Commissioner of
Building Control;
• have at least three years of relevant practical experience in central air-conditioning design and installation and/or
operation;
• completed two ASHRAE Level III Energy Audits or three Periodic Energy Audits on Building Cooling Systems under
the supervision of a Professional Mechanical Engineer (PE(Mech)) or an Energy Auditor registered with BCA; and
• pass an interview by the Energy Auditor Registration Committee.

ARE YOU A

GREEN ACHIEVER?

NOMINATIONS ARE OPEN FOR THE BCA-SGBC GREEN
BUILDING INDIVIDUAL AWARDS (GBIA) 2014.
BCA in partnership with the Singapore Green
Building Council (SGBC), is looking for the next
slate of green champions for the BCA-SGBC
Green Building Individual Awards. Winners will
be honoured as exceptional green individuals
from the built environment who have made
consistent contribution and outstanding
achievements to sustainable development in
Singapore.
This year, a new award category for Facilities
Manager has been introduced in addition to
the existing Advocate, Architect, Engineer
and Innovator categories. This timely addition
recognises the important role facilities

management professionals play in the effective
and efficient management of green buildings.
Nominees below the age of 40 in 2014 will
also be automatically eligible for the Young
category when they are nominated for any of
the five main categories.
Now in its fourth year, the award represents a
partnership between BCA and SGBC to motivate
talented green professionals and individuals to
challenge their limits in developing innovative
green building and management solutions. The
intent is to accelerate and drive the greening of
our built environment to achieve at least 80% of
the buildings in Singapore to be green by 2030.

Winners to the BCA-SGBC
Green Building Individual
Awards 2014 will be
announced at the BCA
Awards Night in May
2014. Stay tuned! For
more information, please
visit http://www.bca.gov.sg/
GreenMark/gbia.html.
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MEET OUR
PAST WINNERS
Since its launch in 2011, 12
outstanding green building
individuals
have
been
awarded for their strong
commitment and conviction
in pursuing environmental
sustainability in their work
delivery. The conviction of
these dedicated individuals
to protect and improve the
environment has injected
new purpose and meaning
into the built environment
careers.

RECOGNISING
TALENTS IN
SINGAPORE’S
BUILT ENVIRONMENT

WINNERS OF YEAR 2013

Green Advocate
Mr. Mann Young

Head of CLT Business, Asia,
Lend Lease Asia Holdings Pte Ltd

Green Engineer
Er. Russell Cole
Director, Arup

Young GBIA
Dr. Kelvin Lee Yang Pin
Senior Technical Manager,
Samwoh Corporation Pte Ltd

Young GBIA
Dr. Uma Maheswaran

CEO (India) and Vice President
(Sustainable Design), Jurong
Consultants Pte Ltd

WINNERS OF YEAR 2012

Green Advocate
Mr. Eugene Seah

Group Managing Director,
Langdon & Seah Singapore Pte Ltd

Green Advocate
Mr. Tan Phay Ping

Managing Director, Building System
and Diagnostics (BSD) Pte Ltd

Green Architect
Mr. Tang Kok Thye

Associate Partner, ADDP Architects LLP

Green Innovator
Er. Tay Cher Seng

Managing Director, Natflow Pte Ltd

WINNERS OF YEAR 2011

Green Advocate
Mr. Allen Ang

Deputy General Manager, Projects
and Head, Green Building, City
Developments Limited

Green Engineer
Er. Tan Kiat Leong

Executive Director, Beca Carter
Hollings & Ferner (S.E. Asia) Pte Ltd

Green Architect
Mdm. Vivien Heng
Cheng Sim

Director, RSP Architects Planners &
Engineers (Pte) Ltd

Green Innovator
Dr. Ho Nyok Yong

Chief Operating Officer,
Samwoh Corporation Pte Ltd

GLOBAL SOLAR HEATING
AND COOLING EXPERTS
MEET IN SINGAPORE

BCA HOSTED THE 74TH INTERNATIONAL ENERGY AGENCY (IEA) SOLAR
HEATING AND COOLING (SHC) EXECUTIVE COMMITTEE (EXCO) MEETING
IN SINGAPORE FROM 29 OCTOBER TO 1 NOVEMBER 2013.
At the meeting, representatives from 14 countries, including
leaders of 12 ongoing and new research tasks, as well as
observers from the National Environment Agency and Nanyang
Technological University deliberated on various matters. While
updating one another on the status of ongoing tasks, members
also lent their support for a new task on new-generation solar
cooling and heating technologies.
One key aspect that was discussed was the need for more research
and development work to be done on solar heating and cooling
applications for high-rise buildings and warmer climates. This would
be taken into consideration for the strategic planning of future tasks.
Representatives who attended the 74th IEA SHC EXCO meeting in Singapore

IEA established the SHC programme in 1977 with the objectives
of co-operative research, development, demonstration and
exchange of information regarding solar heating and cooling
technologies, systems and designs. It is one of more than 40
IEA technology initiatives that enable member and non-member
countries to share and collaborate in activities that support
energy security, economic growth, environmental protection and
engagement.

BCA, which represents Singapore on the IEA SHC EXCO, was
hosting this twice-yearly meeting for the first time.
1
The 3 tasks are:
• Task 40 Towards Net Zero Energy Solar Buildings (Ongoing)
• Task 41 Solar Energy and Architecture (Completed)
• Task 46 Solar Resource Assessment (Ongoing)  

Singapore joined the programme in 2010, as the first member
country from the tropics, in order to facilitate exchange of
knowledge and experience with international experts. Since then,
researchers from the Solar Research Institute of Singapore at the
National University of Singapore have participated in three tasks1.

SITE VISIT TO THE UNITED WORLD
COLLEGE SOUTH EAST ASIA (UWCSEA)
A visit to one of the world’s largest solar cooling systems concluded
another successful IEA Solar Heating and Cooling Executive
Committee Meeting. On the last day, participants went to the
UWCSEA East Campus in Singapore to view its solar cooling system
comprising 3,900sqm of collectors and a 1,500kW absorption chiller.
Delivered, installed and operated by SOLID Asia Energy Services,
one of the world’s leading large solar thermal system specialists,
the system can meet 100% of the campus’s hot water demand
and a significant part of the cooling demand. A performance report
revealed that from 1 January to 30 June 2013, the system produced

480 MWh chilled water and 71 MWh sanitary hot water, exceeding
expectations in spite of the extended cloudy and rainy weather
conditions over the period.
The system’s performance data is available live at
www.uwc.heizwerk.at/?email=frei&pw=frei.

DESIGN WITH ‘GREEN’ INTENT –
CONCRETE USAGE INDEX (CUI)
THE USE OF CONCRETE HAS EVOLVED OVER THOUSANDS OF YEARS
TO MORE RESOURCE-EFFICIENT APPLICATIONS TODAY UTILISING
THE CONCRETE USAGE INDEX (CUI).
Concrete is the most commonly used
material for construction worldwide. The
history of this material goes all the way
back to few thousand years ago.

In
resource-challenged
Singapore,
most of the natural aggregates used in
concrete have to be imported. To ensure
sustainability and resource efficiency,

Concrete Usage Index, or CUI, allows
the industry to calculate a building’s
concrete usage at the design stage.
CUI is an indicator of the volume of
concrete needed to cast one cubic
metre of constructed floor area. Without
compromising safety or quality, a lower
CUI points to greater construction
efficiency and sustainability.
Unique to Singapore, CUI was introduced
in 2008 through the Green Mark
scheme which awards points to new
developments for achieving good CUI
value.

WANTED: SOFTWARE
DEVELOPERS
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A quick search on the internet will
show some of the oldest concrete-like
structures, with the first being built by
the Nabataea traders around 700 BC.
Improvements to the material over
thousands of years have made the
modern concrete we use today very
different from the ancient concrete. The
modern concrete typically consists of
Ordinary Portland Cement, coarse and
fine aggregates, water and occasionally
chemical admixtures to control its setting
properties.

BCA has been encouraging the industry
to design with ‘green’ intent. The concept
is to design a building with sustainable
construction in mind so as to optimise
the use of concrete and other building
materials with less wastage.

Ancient concrete-like structures
Source: http://24.media.tumblr.com/tumblr_
m88y3pE3Nu1ryfivao1_1280.jpg

Building Information Modelling (BIM) has successfully established a
foothold in the building sector. It is identified as a key technology to
improve productivity and to promote greater levels of integration across
various disciplines over the entire construction value chain. In November
2010, BCA formulated a BIM Roadmap and set a target to have 80% of
the construction industry use BIM for planning and design by the end
of 2015.
To develop a more productive and less time-consuming method in CUI
computation, BCA is now seeking software developers who can develop
add-on tools on the BIM platform to automatically compute CUI. The
manual method of computation takes one week or more depending on
the complexity and size of the project.
The Sustainable Construction Capability Development Fund will be able
to support up to 50% of the total project costs for potential software
developers. The Fund is already supporting two on-going BIM add-on
tools development projects.

Use of Building Information Modelling in a Building’s Life Cycle
Source: http://buildipedia.com/images/masterformat/Channels/In_Studio/
The_Daily_Life_of_Building_Information_ModelingBIM/BIM_Illustration.jpg

Industry stakeholders interested in participating in the BIM
add-on tools development projects can contact Ms June Bek at
june_bek@bca.gov.sg or 6730 4441, or Mr Low Giau Leong at
low_giau_leong@bca.gov.sg or 6248 9898.

GREEN MARK TRAINING TO HAVE

BUILDING CLASSIFICATIONS
AN ENHANCED GREEN MARK TRAINING FRAMEWORK AT THE BCA
ACADEMY DIFFERENTIATES THE TRAINING PATHS FOR PROFESSIONALS
DEALING WITH NEW AND EXISTING BUILDINGS.
BCA Academy has revised its Green Mark
training framework to provide building
professionals with two separate training
progression paths – in new buildings and
existing buildings.

develop the industry’s capabilities in
facilities management and maintenance.
Beyond this course, there was no further
opportunity for the facilities managers to
continue their training.

This move responds to the Building Control
Act enhancement which now mandates a
minimum environmental sustainability
standard for existing buildings. The new
training framework will give facilities
managers a progression opportunity to
upgrade their competencies in managing
and maintaining existing building
facilities and services.

The revised training framework now
ensures that building professionals for
new and existing buildings have an equal
opportunity to progress and be trained
in a more targeted manner. There will
be basic and advance level training for
both new buildings and existing buildings
progression paths. To differentiate the
expertise developed for the design
and management of new and existing
building developments, the Certification
Course for Green Mark Professional will
be renamed the Certification Course for
Green Mark Professional (New Buildings),
and a new Certification Course for Green
Mark Professional (Existing Buildings) will
be rolled out.

The previous framework included an entry
level Certification Course for Green Mark
Manager launched in 2007, progressing
to the Certification Course for Green
Mark Professional launched the following
year. These courses aimed to develop
specialists in the industry to champion
the green building movement. Then in
2009, a Certification Course for Green
Mark Facilities Manager was added to

Certification Course
for Facilities Managers

Certified Green Mark
Managers (GMM)

Certified Green Mark Facilities
Managers (GMFM)

Certification Course
for Green Mark Professionals
Certified Green Mark
Professional (GMP)

Basic Level

Certification Course
for Green Mark Managers

Certification Course for Green Mark
Professional (Existing Buildings)
This new course aims to equip facilities
management practitioners, designers
and other stakeholders working on
retrofitting projects with the knowledge
and skills to design, manage and operate
buildings effectively and efficiently.
The topics include energy management
and audit of existing buildings,
measurement and verification of system
performance, optimisation of system
operation to achieve energy efficiency,
retro-commissioning and performance
contracting for a greener building.

New Green Mark Training Framework

Advanced
Level

Entry Level
Advanced
Level

Existing Buildings

The programme will be refined to not only
focus on the design of green buildings,
but on the operations and maintenance
of a new building as well. This will enable
professionals to design with efficient
building operations in mind.

Figure 2:

Figure 1:
Present Green Mark Training Framework

New Buildings

Certification Course for Green Mark
Professional (New Buildings)

New Buildings

Existing Buildings

Certification Course
for Green Mark Managers

Certification Course
for Facilities Managers

Certified Green Mark
Managers (GMM)

Certified Green Mark Facilities
Managers (GMFM)

Certification Course for
Green Mark Professionals (NB)

Certification Course for
Green Mark Professionals (EB)

Certified Green Mark Professional
for New Buildings (GMP-NB)

Certified Green Mark Professional
for Existing Buildings (GMP-EB)

BCA CEO Dr John Keung received the International Star for Energy Efficiency Award from
U.S. Senator Mark Warner, who serves as Co-Chair of the Alliance to Save Energy.

INTERNATIONAL AWARD
BCA RECENTLY BECAME THE FIRST GOVERNMENT AGENCY
OUTSIDE OF AMERICA AND EUROPE TO RECEIVE THE
INTERNATIONAL STAR (I-STAR) FOR ENERGY EFFICIENCY AWARD.
The I-Star for Energy Efficiency award recognised BCA for its commitment to achieve a
national target of greening at least 80 per cent of all buildings in Singapore by 2030 and
for its achievements thus far. It was presented by the Alliance to Save Energy, a non-profit
energy efficiency coalition based in the United States.
This award was the latest to BCA’s growing list of international accolades. In 2010, BCA
became the first government agency outside North America to be conferred the prestigious
Energy and Environment Award (Government) by the Aspen Institute.
In 2011, BCA won the inaugural World Green Building Council Regional Leadership Award.
Also in the same year, Solidiance ranked BCA’s green building policies first in the Asia Pacific
region, an honour that led to Singapore being ranked first for environmental performance in
the Asian Green City Index, ahead of Tokyo, Seoul, and Sydney.
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BCA BRINGS HOME

2030
2014
2004

| 21.9%

| 0%

PERCENTAGE
OF GREEN
BUILDINGS IN
SINGAPORE
AS AT JANUARY 2014

| 80% (Target)

