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MESSAGE
CEO’s

We have seen several milestone events in 2015. In May, 
we held our annual BCA Awards ceremony, where 221 
Green Mark Awards were given out at the event, including 
70 Green Mark Platinum Awards. We also gave out the first 
Green Mark Pearl Awards. the new prestigious awards 
recognise the joint commitment of developers, building 
owners, landlords and tenants of the same developments 
in achieving greater environmental sustainability.

the Green Building Innovation Cluster (GBIC) also kicked 
off the BCA Research and Innovation (R&I) Series that 
focused on topics relating to green and smart buildings. 
In a similar spirit of sharing and learning, the BCA Centre 
for sustainable Buildings (BCA CsB) hosted delegations 
from Malaysia and Brunei Darussalam for study missions 
in sustainable and energy efficient buildings in singapore. 

In June, BCA and Singapore Green Building Council 
(SGBC) jointly organised the inaugural BiG Day Out 
carnival. this is part of our public outreach efforts to 
raise awareness on green buildings and green living. 
We honoured 7 organisations who have pledged their 
support for the BCA Green Mark Portfolio Programme. 
BCA and National Library Board also jointly launched a 
new children’s book, The Adventures of Greco and Beco: 
The Glass House, to educate the younger generation on 
the importance of an environmentally friendly home. 

In the second half of 2015, the seventh Singapore Green 
Building Week (SGBW) is set to unfold from 31 August to 
6 September 2015. A series of 24 events has been planned 
for the exciting week. the anchor event of the sGBW is the 
International Green Building Conference (IGBC), where 
singapore will play host to more than 1,500 participants 
from more than 20 countries.  The theme this year is 

“Build Green, Live Smart”, a booster for singapore’s 
ambition to be a smart nation. 

one key highlight is the launch of the Green Mark for New 
Buildings (Non-Residential) 2015. Green Mark 2015 is a 
major revamp of the current version, involving 11 industry 
taskforce, comprising 94 external taskforce members. 
We can expect enhanced versions of the Green Mark for 
New Buildings (Residential) and Existing Buildings (Non-
Residential) to be launched in 2016.  We will also witness 
the release of the Building Energy Benchmarking Report 
2015, as well as a soft launch of the BCA SkyLab, which 
is to be the world’s first high-rise rotatable laboratory 
for the tropics. As we celebrate the 10th anniversary 
of the BCA Green Mark this year, we will be marking 
this milestone with a commemorative book, Realising 
Singapore’s Green Building Dream: Towards a Future-
Ready Built Environment. the book will be unveiled at the 
Breakfast talk for CEos. the sGBW 2015 is an eventful 
week that we are eagerly anticipating.

Finally, we would like to warmly welcome new additions to 
the sGBC board. helmed by new President Mr Chia Ngiang 
hong and 1st vice President Mr tan swee Yiow, the board will 
work to roll out new programmes in line with the sGBC's 
mission of building partnerships and strengthening tenant 
engagement. Together, BCA will continue to lead and 
engage all stakeholders in our national green building 
journey, towards our vision of becoming a global leader 
in green buildings with special expertise in the tropics 
and sub-tropics. 

Dr. John Keung
Chief Executive officer
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STATISTICS OF GREEN MARK AWARD 2015

A total of 221 building projects, consisting of 70 Platinum, 
58GoldPLUs, were awarded the BCA Green Mark Award 
this year, among other awards in the area of construction 
excellence, design and engineering safety, universal 
design and construction productivity. 

GREEN MARK’S
ACHIEVEMENT FOR FY14

Guest-of-honour, Minister Khaw, giving his opening speech.

team BCA 

The annual BCA Awards was held on 14 May 2015, in Resorts World Sentosa. The event celebrated the 
built environment’s achievements in the past year. In the presence of close to 2,500 guests, Minister for 
National Development Khaw Boon Wan presented top awards including the inaugural BCA Green Mark 
Pearl Prestige and Pearl Awards and the latest BCA Green Mark Champion. 

70
PLATINUM

58
GOLDPLUS
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BCA GREEN MARK CHAMPION FOR FY14
MAPLETREE INVESTMENTS PTE LTD

Ms Amy Ng, CEo, Mapletree Investments Pte Ltd, 
receiving the Green Mark Champion award from 
Guest-of-honour, Minister Khaw Boon Wan.

Mapletree is committed to environmentally sustainable 
practices. As a leading real estate developer, investor 
and capital manager, it recognises the value and 
cost savings that sustainable design brings to its 
developments and the community. to this end, 
Mapletree strives to integrate green building features 
in its properties. 

For its singapore-based projects, Mapletree seeks 
to achieve the Green Mark accreditation. the annual 
energy savings of more than 53 million kWh from 
its Green Mark accredited properties are equivalent 
to meeting the electricity needs of over 9,500 
singapore households for one year. Mapletree’s 
flagship development, Mapletree Business City 
(MBC), exemplifies the Group’s focus on developing 
sustainable properties. It has clinched numerous 
accolades as a green and sustainable development 
that has incorporated a user-centric philosophy in 

its design, operations and maintenance. Another 
environmentally-friendly development is Mapletree 
Benoi Logistics hub (MBLh). Recycled aggregates 
and green materials were used to build MBLh, while 
its roof has a skylight strip integrated with a photo 
sensor to reduce lighting consumption. A Green 
Mark Platinum rated property, MBLh is also the first 
naturally ventilated warehouse in singapore to earn 
this accolade. 

Mapletree also aims to adopt sustainable design in its 
overseas properties. At its shanghai integrated office 
and retail development comprising MBC shanghai 
and vivoCity shanghai, green features include a green 
roof and an automated car park guidance system, as 
well as energy and water saving features. In addition, 
building materials for the development were primarily 
sourced from recycled or regional sources.
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BCA GREEN MARK PEARL AWARD 2015

some of Mapletree’s Green Mark projects:

Mapletree Business City II (Platinum)Mapletree Benoi Logistics hub (Platinum Award)

Mapletree Business City (Platinum Award) Mapletree Business City II (Platinum Award)

the BCA Green Mark Pearl Award was launched in 
september 2014. The new prestigious Award recognises 
the strong commitment of developers, building owners, 
landlords and tenants of the same project/building 
working in tandem to achieve greater environmental 
sustainability for their project/building. the Award is given 
to developers, building owners and landlords who have a 
substantial number of tenants who are Green Mark certified 
under the Green Mark occupant-centric schemes within a 
base building which is Green Mark GoldPLUs or higher.

the Award aims to:
•	 Emphasise the importance of total building performance 

of the building/ project
•	 Accord recognition to developers, building owners and 

landlords who have made an effort and taken active 
steps to work with their tenants to shape their behaviour 
and operational practices

•	 Encourage developers and building owners to ensure 
that their green building is operating and performing as 
designed, both from the outside (i.e. common areas and 
building services within the developer/ building owner/ 
landlord’s control) and inside (i.e. tenanted spaces)

•	 Recognise developers, building owners and landlords 
who demonstrate thought leadership

there are two tiers of the Award – Green Mark Pearl 
Prestige Award and Green Mark Pearl Award. the Awards 
are given out for the following three building types:

CoMMERCIAL oFFICEs

REtAIL MALLs

BUsINEss PARK DEvELoPMENts
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WINNERS OF THE INAUGURAL BCA PEARL PRESTIGE AND GREEN MARK PEARL AWARD

there was only one winner for the prestigious Green Mark 
Pearl Prestige Award whilst a total of five buildings were 
accorded the Green Mark Pearl Award. 

City Developments Limited (CDL) emerged the first winner of 
the inaugural BCA Green Mark Pearl Prestige Award for City 
House, an existing Green Mark Platinum building in the Central 
Business District. the building demonstrated outstanding 
total building performance where at least 70% of its interior 
office spaces are also certified of Green Mark office Interiors 
standards. As of April 2015, close to 80% of its commercial 
tenants have signed the CDL Green Lease Memorandum 
of Understanding, pledging to monitor and reduce energy 
consumption. CDL also bagged two other Green Mark Pearl 
Awards for Manulife Centre and Tampines Grande.

since 2011, CDL has set a target to achieve a minimum 
of BCA Green Mark GoldPLUs for all existing buildings. It 
has also worked closely with its commercial tenants to 
achieve greater environmental sustainability. Examples of 
engagement initiatives include participation in the Green 
Mark Partnership Programme where the landlord has a 
dedicated team of Green Lease Ambassadors working with 
tenants on the energy performance of occupant-centric 
spaces, “1oC Up” Programme, green fitting-out kits and 
recycling programmes.

Ascendas was the next big winner clinching two Green Mark 
Pearl Awards – for ONE@Changi City by Ascendas Frasers 
Pte Ltd and DNV GL Technology Centre by Ascendas Land 
(Singapore) Pte Ltd. Ascendas focuses on refining their 
products and services to evolving market demands and to 
minimise environmental impact of our business activities. 
the Green Mark Pearl Awards are testament to Ascendas’ 

unwavering commitment to deliver sustainable business space 
and demonstrates Ascendas’ partnership with customers 
towards creating a green and sustainable environment.

taking the lead on tenant sustainability initiatives is 
a key strength for many award winners. Green Mark 
Pearl Award winner Raffles Quay Asset Management 
(RQAM) has several key sustainability practices in place 
for its tenants. this includes the implementation of a 
Management Regulation manual to every tenant where 
power, lighting and air-conditioning allocations are 
clearly specified. A Green Guide is also provided to aid 
tenants' understanding and spur them to work towards 
environmental sustainability. the guide introduces water 
efficiency, office recycling programmes and the use of 
energy efficient lighting. Regular meetings with tenants 
are also arranged to share knowledge on green measures.

Mr Chia Ngiang hong, Group General Manager of City Developments Limited (CDL) receiving the Green Mark Pearl Prestige Award 
for City house from Guest-of-honour Minister Khaw. 

“BCA is moving on to the third phase of our 
green building movement, targeting the 
building occupants, as electricity consumption 
within occupant facilities commonly contribute 
as much as 50% of a commercial building’s 
electrical consumption, with air-conditioning 
and common facilities taking up the other half. 
It is no surprise that CDL, our very first Green 
Mark Platinum Champion, has embarked 
on dedicated tenant engagement initiatives 
and is leading the way towards total building 
performance through landlord-tenant 
collaboration”

Dr John Keung, CEo of BCA
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NEWSGBC BOARD

Elected by sGBC’s 460-strong membership base, the 
new Board members, helmed by the President, Mr Chia 
Ngiang hong and 1st vice President, Mr tan swee Yiow, 
will lead and implement sGBC’s activities for the next 
two years.

“Although much has been accomplished for green 
building in recent years, more still can be done,” says Mr 
Chia, “the industry will continue to undergo paradigm 
shifts in response to trends and broad changes in the 
business landscape, therefore, sGBC must evolve as well 

to keep pace with the dynamic industry in order to stay 
relevant to our member companies.”

In the pipeline are plans to roll out more building 
partnership and tenant engagement programmes to help 
building owners achieve greater sustainability levels for 
commercial buildings, as well as the publication of a new 
magazine focused on real-world applications of products/
services certified by sGBC’s singapore Green Building 
Product (sGBP) and singapore Green Building services 
(sGBs) certification schemes.

On 26 March 2015, the new Board of the Singapore Green Building Council (SGBC) took office and was 
formally introduced to the industry.

TO ACCELERATE
GREEN BUILDING AGENDA

New Board Members of the singapore Green Building Council

SINGAPORE GREEN BUILDING PRODUCT (SGBP) CERTIFICATION
the singapore Green Building Product (sGBP) certification scheme is the first certification 
scheme dedicated to assess green building products and materials, and setting benchmarks 
for building products' environmental performance.  the sGBP scheme complements the BCA 
Green Mark scheme by identifying and helping the industry select environmentally-preferred 
products and materials to achieve sustainability for singapore’s built environment.

SINGAPORE GREEN BUILDING SERVICES (SGBS) CERTIFICATION
sGBC's Green services Certification is the first of its kind in singapore and aims to enhance green building 
performance through the industry's delivery of services. the scheme recognises building consultants who are 
committed in supporting the green movement. It aims to promote best practices to support environmental 
sustainability among service firms in the industry. sGBC's Green services Certification will commit building 
consultants and practitioners to develop their in-house capabilities and competencies; adopt green corporate 
practices; and deliver sustainable designs and services. As sGBC is a trusted brand, certified firms can expect 
greater recognition and new business opportunities.
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SGBC
Board Title Name Organisation Professional Title

President Mr. Chia Ngiang hong City Developments Limited 
(CDL)

Group General Manager

Immediate Past President Mr. Ng Eng Kiong squire Mech Pte Ltd Managing Director

1st Vice President Mr. tan swee Yiow Keppel Land International 
Limited

President, singapore

2nd Vice President Mr. Ang Kian seng Building and Construction 
Authority (BCA)

Group Director (technology 
Development Group)

Treasurer Dr. Johnny Wong housing & Development 
Board (hDB)

Group Director  
(Building Research Institute)

Assistant Treasurer Mr. Ananda Ram Bhaskar National Environment 
Agency (NEA)

Director (Energy Efficiency  
& Conservation)

Secretary Mr. Ler seng Ann Urban Redevelopment 
Authority (URA)

Group Director (Conservation & 
Development services)

Assistant Secretary Ms. Foo Peng Er CapitaLand Limited vice President (Environment,  
health and safety)

Technical Coordinator Mdm heng vivien singapore Institute of 
Architects (sIA)

sIA Representative

Assistant  
Technical Coordinator

Dr. tseng King Jet Nanyang technological 
University (NtU)

head, Division of  
Power Engineering

Assistant  
Technical Coordinator

Mr. tan Phay Ping Building systems and 
Diagnostics Pte Ltd

Managing Director

Board Member Dr. Chandra sekhar National University of 
singapore (NUs)

Professor,  
Department of Building

Board Member Dr. ho Nyok Yong singapore Contractors’ 
Association Limited (sCAL)

President

Board Member Mr. Lim Fatt seng Comfort Management Pte 
Ltd

Director

Board Member Mr. Ashvinkumar  
s/o Kantilal

oNG&oNG Pte Ltd Group Chief operating officer

Board Member Mr. owen Wee surbana International 
Consultants Pte Ltd

vice-President  
(Architecture)

Honorary Advisor Mr. Lee Chuan seng Beca Carter hollings & 
Ferner (sEA) Pte Ltd

Emeritus Chairman

Honorary Advisor Dr. Lee siew Eang National University of 
singapore (NUs)

Director, Centre for total  
Building Performance

Honorary Advisor Mr. tai Lee siang singapore Institute of 
Architects (sIA)

Past President

Honorary Advisor Mr. tan tian Chong Building and Construction 
Authority (BCA)

Group Director  
(Research Group)
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GREEN MARK 2015

Since the launch of the first version to the current version (4.1) for new non-residential buildings, the 
Green Mark scheme has undergone continued enhancements to keep pace with technology development 
as well as to raise energy performance standards of Green Mark buildings. As Green Mark matures 
beyond its first decade of influence, BCA has revamped the existing version, and named it Green Mark for 
New Buildings (Non-Residential) 2015, or Green Mark 2015 for short.

Section 1: Climatic
Responsive Design 
this section recognises the 
fundamental design and leadership 
required to develop a sustainable 
building for the tropics, and rewards 
the design approach and decisions 
at the conceptualisation, design 
construction, handover and operation 
of a building.

Section 2: Building
Energy Performance 

this section’s measures energy 
effectiveness of a building via the 

energy efficiency of its systems, total 
building energy consumption and the 

adoption of renewable energy. 
Section 3: Resource Stewardship 
this section rewards buildings 
designed to conserve and use 
resources such as water, waste and 
construction materials responsibly 
during construction through to 
building operation. Section 4: Smart & Healthy Building 

this section looks deeper into 
smart control strategies and indoor 

environmental quality management, 
for enhanced liveabilityfor end-users 

and the community. It spurs the 
necessary behavioural practices for 

greener buildings. Section 5: Advanced Green
Building Efforts 
this section recognises the 
implementation of industry leading 
strategies, designs or processes 
that demonstrate exceptional levels 
of sustainable performance or 
innovation.
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over the last decade, the Green Mark scheme has been effective and instrumental in stimulating the growth of 
green building projects in singapore, as well as guiding buildings towards increased energy efficiency and enhanced 
environmental performance. to date, the number of green building projects in singapore is more than 2500, translating 
to an approximate 29% of our GFA.

Green Mark 2015 will play a more prominent role in driving and communicating sustainability outcomes to address 
climate change. It will recognise and make mainstream the leadership required to drive improvements to the overall 
environmental credentials of projects, adding a layer of accountability and integrity to the projects teams in business 
sustainability reporting.

to achieve the sustainable outcomes of Green Mark 2015, the criteria has been re-structured into four main sections 
namely, (i) Climatic Response, (ii) Building Energy Performance, (iii) Resource stewardship and (iv) smart & healthy 
Building. A bonus section on Advanced Green Building Efforts is included, to spur efforts beyond requirements.

PILOTING

Green Mark 2015 is now available for piloting. Projects can be assessed either under Green Mark Non-Residential 
Building V4.1, Green Mark 2015, or both. there will not be additional fees charged for projects assessed under the new 
criteria. For enquiries, please contact the BCA Green Mark Department (bca_enquiry@bca.gov.sg).

ExTENSIVE STAKEHOLDER ENGAGEMENT
•	 Developed in conjunction with 12 specialist technical taskforces co-chaired by industry experts and 

consisting of more than 102 industry members
•	 Partnered various institutional bodies such as the National University of singapore (NUs) and the 

Eindhoven University of technology (EUt)
•	 Extensively consulted various industry associations and government bodies on the approach and 

framework of the criteria

KEY CHANGES FOR GREEN MARK 2015
Enhancement of Content
•	 Promotion of leadership, integrated design and collaboration along the entire construction value chain
•	 setting into place a BIM-ready framework
•	 Enhancement of climatic responsive passive design strategies in the building structure and fabric
•	 Energy effectiveness covering both optimization of energy efficiency and energy consumption
•	 Consideration of building embodied energy and life cycle
•	 Greater emphasis on indoor environmental quality in relation to the health and well-being of building 

end users
•	 Adoption of sustainable building systems and products by functional groupings
•	 smart buildings with controls and analytics to assist in the management and optimisation of 

building resources 
•	 Accelerating solar Pv adoption by further encouraging the use of renewable energy through solar 

feasibility studies and solar ready roof design 

Restructure of Criteria
•	 Reducing the time and cost invested in design and certification by making available analysis templates, 

rules of thumb matrices, online simplified calculators and simulation tools for industry use
•	 Introduction of more pre-requisites to all tiers of Green Mark ratings in line with singapore standards 

as well as those which have been found to be industry norms through statistical analysis
•	 Communication of intent of indicators within criteria in a more coherent fashion
•	 Restructured framework and weightages

SNAPSHOT OF
GREEN MARK 2015
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CLIMATIC RESPONSIVE DESIGN

Smart Operations
• Energy Monitoring

• Demand Control

• Integration and Analytics

• System Handover
 and Documentation

Spatial Quality
• Lighting

• Acoustics

• Wellbeing

Indoor Air Quality
• Occupant Comfort

• Outdoor Air

• Contaminants

Materials
• Sustainable Construction 

• Embodied Energy
 and Life Cycle

• Sustainable Products

Waste
• Environmental Construction
 Management Programmes

• Operational Waste Management

• Provision of Recycling System
 for Horticultural or Wood Waste

Water
• Water Efficient Systems

• Water Monitoring
 and Leak Detection

• Alternative Sources of Water

Leadership
• Climatic & Contextually Responsive Brief

• Integrative Design Process

• Environmental Credentials of Project Team

• Building Information Modelling 

• Green Users

Urban Harmony
• Sustainable Urbanism 

• Integrated Landscape
 and Waterscape

Tropicality
• Tropical Façade Performance

• Internal Organisation

• Ventilation Performance

Renewable Energy
• Feasibility Study 

• Solar Ready Roof

• Replacement Energy

Energy Effectiveness
• Building Energy 

• Carpark Energy

• Receptacle Energy

Energy Efficiency
• Air Conditioning
 System Efficiency

• Lighting Efficiency

Cost Effective
Design

Complementary Certifications

Social
Benefits

SUSTAINABILITY OUTCOMES

GREEN MARK 2015 CRITERIA AND INDICATORS

Climate Responsiveness 
Demonstrate building designs 

are optimised to site context and 
climatic conditions

1

Enhanced Health & Wellbeing 
Ensure building systems and 

operations take care of human 
health and people wellbeing 

3

Conservation of 
Ecological Systems 
Identify measures to 

conserve eco-systems and 
preserve abiotic cycles 

4
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The introduction of key-card-based energy management systems that require guests to insert their key 
card to turn on room electricity was a monumental achievement for the hospitality sector. Hotels that have 
installed these systems report a massive 20 to 30 percent reduction in guest room electricity consumption, 
according to the research group Hotel Energy Solutions. why have we not graduated from the simple key 
card to even more sophisticated energy-saving techniques in hotels around the world?

By Matt Cullinen, Carbon War Room, RMI Outlet

BEYOND KEY CARDS:

FROM SINGAPORE’S MARINA BAY SANDS
ENERGY-EFFICIENCY INSIGHTS

Buildings consume an estimated 40 percent of total 
global energy, 25 percent of water, and 40 percent of other 
resources, while offering a great opportunity to profitably 
reduce energy-related Co2 emissions.

there are two types of hotel owners, and both ought to 
consider doing efficiency: 1) companies that intend to own 
the assets for the long term and either operate the hotels 

themselves or have long-term leases where they can 
potentially pass on the retrofit costs; 2) companies with 
very short-term horizons and intend to “flip” the asset 
within three to five years of purchasing. Given that the 
value of a building is a multiple of the cash flow it produces, 
every dollar in operating costs that such a building owner 
can reduce will increase asset value $10–$20, depending 
on the market and the “cap” rate. 

Image courtesy of Marina Bay sands

PROVEN SUSTAINABILITY PERFORMANCE
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Despite such opportunities for energy efficiency in the 
tourism and hospitality industry, it has received little 
attention. Yet the tourism and hospitality sector is also 
growing rapidly, fuelled by the rise of economies in Asia, 
creating a ripe opportunity. In 2013, the Asia-Pacific region 
recorded the highest growth of any continent at 6 percent 
increase in international arrivals, with southeast Asia 
growing at 11 percent. Looking ahead, the UN predicts the 
Asia-Pacific region will account for the strongest growth 
at 4.9 percent annually between 2013 and 2030. The 
region, therefore, also leads in terms of number of hotel 
rooms under construction: Asia-Pacific 49 percent, U.S. 
17 percent, Middle East & Africa 14 percent, Europe 12 
percent, and Americas excluding the U.S. 8 percent.

TAKING A CLOSER LOOK

Following a Creating Climate Wealth summit held at the 
Marina Bay sands integrated resort in singapore, May 
2013, Carbon War Room teamed up with KPMG Climate 
Change & sustainability services to look at this topic more 
closely, using Marina Bay sands as a case study. Marina 
Bay sands is one of singapore’s largest and most modern 
hotels across three building towers, with 2,561 rooms 
and suites and five levels of expansive expo/convention 
facilities capable of accommodating 45,000 delegates. 
this integrated resort also boasts over 300 retail outlets, 
an event plaza, casino, two theaters, and a museum. With 
commercial retail electricity prices in Singapore of $0.23/
kWh peak and $0.14/kWh off-peak Marina Bay Sands’ 
energy baseline from its first full year of operation in 
2012 exceeded 204,000 MWh of electricity.

Even though the integrated resort is relatively new, it 
quickly became apparent to management that there were 
several opportunities to increase energy efficiency. since 
its completion, several technologies that were not feasible 
during construction became economically attractive on a 
retrofit basis. Since 2012, Marina Bay Sands has invested 
significantly in energy-efficiency projects that have 
driven 11 percent energy savings with a payback of less 
than two years.

ExAMPLES OF SPECIFIC INTERVENTIONS

Marina Bay sands has linked the electronic booking 
management system (eBMs) to the building management 

system in order to reduce energy consumption, increase 
productivity, and improve the overall customer experience. 
eBMs is a system used in the meetings, incentives, 
conferences, and events (MICE) sector to manage all event 
bookings, location, food orders, and any other logistical 
items. hvAC systems are now turned on automatically 
one hour before an event and turned off one hour after the 
event. The system yielded savings of over 790,000 kWh in 
2013 and has a projected payback period of approximately 
18 months.

Marina Bay Sands started replacing light bulbs with LED 
lights in 2012 in the hotel corridors and guest rooms. 
The project’s payback period was less than 14 months. 
In 2013, seeing the benefits from the first phase of LED 

Image courtesy of Marina Bay sands
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installations, the project expanded to retrofitting lights 
within the hotel guest rooms, hotel elevator lobbies and 
elevators, loading docks, exhibition halls, casino, garage, 
theater, retail, and MICE and back-of-house areas, 
resulting in annual savings of over 11 million kWh, with 
an average payback period of less than 20 months.

In 2012, Marina Bay sands installed passive infrared 
occupancy sensors in the walk-in freezers, housekeeping 
closets, and back-of-house offices. the sensors turn 
off all lights within 15 minutes if they does not sense any 
movement. The payback periods were within 36 months for 
the freezers and approximately 12 months for the other 
two facilities. In 2013, Marina Bay sands installed over 
500 occupancy sensors in the convention center’s meeting 
rooms and bathrooms, and upgraded the pressure and 
temperature sensors in the chilled water pumps and air 
handling units. The operational savings from the second 
phase of the installation of the sensors was over 2.9 million 
kWh annually, with a payback period of just over one year.

ENABLING FACTORS AND LESSONS LEARNED

top management buy-in and support has been crucial. 
Marina Bay sands is part of the Las vegas sands Corp. that 
owns eight properties across four cities. the sands Group 
has established an environmental strategy called sands 

ECo360° that set specific goals, and placed responsibility 
in the hands of the president and Coo for implementing 
the strategy. At the property level, Marina Bay sands 
has a dedicated sustainability team, which is tasked with 
executing the sands ECo360° strategy and in particular 
specific energy-efficiency opportunities.

Marina Bay sands has a strategic plan for resource 
conservation that aims to reduce operational costs, and 
lower the integrated resort’s environmental impact. the 
sustainability team develops three-year energy plans that 
prioritize projects based on payback, feasibility, and ease of 
implementation. the plan is reviewed and approved by the 
property’s sustainability Executive Committee, led by the 
Coo. In previous years, the team has not spent its entire 
budget in order to maintain a surplus for future projects.

While Marina Bay sands had generally been successful 
with the implementation of energy-efficiency technologies, 
there have been occasional setbacks. since 2012 Marina 
Bay sands has begun to replace conventional light bulbs 
with LEDs in several locations throughout the property, 
regardless of whether the conventional light bulb has 
reached its end of life. LEDs use at least 80 percent less 
electricity than an equivalent tungsten halogen source, 
and have comparatively long life, typically 50,000 hours, 
or at least ten times as long as the incandescent lamp, 
according to Carbon Trust.

PROVEN SUSTAINABILITY PERFORMANCE
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While LEDs have proven a wise investment, Marina Bay 
sands initially struggled to find reputable manufacturers. 
For example, during one of the first phases of retrofitting 
conventional light bulbs with LEDs, Marina Bay sands 
discovered that the new bulbs turned blue and emitted 
noises when in operation, and subsequently had to be 
replaced. After reviewing the entire retrofitting process, the 
team concluded that the failure was due to the LEDs being 
sourced from a manufacturer which was not reputable and 
did not have rigorous quality control checks. Ensuring that 
items are sourced from reputable manufacturers is now a 
priority for Marina Bay sands.

the example of Marina Bay sands is also informative in how it 
differs from the average hotel. As the owner and operator of 
large, iconic properties, with the ability to marshal significant 
capital and intellectual resources, the sands Group is far 
from average. Like sands Group properties, hotels are large 
consumers of energy and water, yet most have not done 
wide-scale efficiency projects due to a variety of reasons 
such as quick turnover cycles, split incentives between 
tenants and owners, as well as constraints on internal capital 
and financing that management would much rather see go 
towards new properties or improving guest experience in 
ways that increases occupancy and rates.

While Marina Bay sands may not be indicative of the 
average hotel in Asia, it also provides valuable lessons for 

how other large property groups can take steps towards 
reigning in energy consumption, and therefore increasing 
overall financial performance. Given that margins in 
the hospitality sector are only about three percent, 
every dollar that an operator can save on energy is the 
equivalent of increasing revenue by $35, according to 
Mark Jewell of EEFG. With the tourism and hospitality 
industry in Asia booming, fuelling the construction of 
hundreds of large properties throughout the continent, 
energy efficiency will continue to be a major opportunity for 
those operators who are willing to commit the resources 
and put in place the right incentives for property managers 
to improve efficiency. this should include those simple 
key cards, and many more innovations that guests can 
enjoy. As a result of these efforts, Marina Bay Sands has 
achieved over S$13M in annual savings, illustrating that 
being green also makes green.

Carbon War Room would like to thank Joshua Kagan for his invaluable 
contributions to this project. KPMG in singapore served as a knowledge 
partner in this study.
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A series of 24 events have been planned to fuel and 
consolidate the growing green building movement in Asia, 
anchored to targeting  the industry, students and occupants 
and tenants. Guest-of-honour, Dr vivian Balakrishnan, 
Minister for the Environment and Water Resources and 
Minister-in-charge of the smart Nation Initiative, will 
officiate sGBW and deliver the opening address.

Anchoring sGBW 2015 is the International Green Building 
Conference (IGBC) 2015. It will see the enhanced focus 
on advancing the green building movement using smart 
solutions to optimise building performance and improve 
building occupants’ comfort and productivity levels.

to deepen knowledge in specialist areas, IGBC will be 
extended to Pre-IGBC technical Workshops with focus 

topics on indoor environment quality, energy efficient 
lighting and high performance air-conditioning.

A Green Mark Workshop shall provide a detailed 
introduction of the Green Mark 2015 (version 5). this 
version seeks to holistically embed sustainability through 
the adoption of enhanced designs and practices, to help 
drive sustainable outcomes and building performance. 
Besides the BCA Green Mark tours taking delegates to 
exemplary building projects, the BCA Green Mark Leisure 
tours is a new initiative designed for foreign participants to 
visit exciting and enjoyable places of interest in singapore.
the BCA Breakfast talk for CEos, themed “Celebrating 
a Decade of Leadership in sustainability”, focuses on 
the past ten years’ key achievements and plans ahead 
for the next decade. together, a Green Mark 10th Year 

SINGAPORE
GREEN BUILDING 

WEEK (SGBW)

Themed “Build Green, Live Smart”, BCA will be hosting the 7th Singapore Green Building Week from        
31 August to 06 September 2015. 

1. BCA Breakfast talk for CEos
2. BCA Green Mark tours and 

Leisure tours
3. BCA Pavilion at BEX AsIA 2015
4. BCA-sGBC Green Building 

Individual Award (GBIA) 2015
5. Build Eco Xpo (BEX) Asia
6. Green Mark Refresher training
7. Green Mark Workshop 
8. IGBC Welcome Reception

9. Indoor Environmental Quality 
Workshop

10. International Conference on 
Building Energy Efficiency 
and sustainable technologies 
(ICBEst’15)

11. International Green Building 
Conference 2015

12. Low Energy Chilled Water 
system Design Workshop

13. Mostra Convegno Expocomfort 
(MCE) Asia 

14. singapore Green Building 
Council Anniversary Dinner

15. the sustainable Laboratories 
Workshop and Forum

16. toward action plans to accelerate 
energy efficiency in buildings

17. tree Planting Event

1. Build Green: student Edition Workshop
2. Building Energy Efficiency solutions 

students Competition
3. International tropical Architecture 

Design Competition

1. BCA Green office Pop-Up
2. Green Living
3. tenant Workshop
4. World Business Council for sustainable 

Development (WBCsD) EEB Workshop

17 INDUSTRY EVENTS

3 STUDENTS EVENTS 4 END USERS EVENTS

WIDER COLLABORATION AND ENGAGEMENT
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Anniversary Commemorative Book, Realising singapore's 
Green Building Dream: towards a Future-Ready Built 
Environment", will be launched.

Complementing the IGBC, the sustainable Laboratories 
Forum and the IEEE International Conference on Building 
Energy Efficiency and sustainable technologies (ICBEst 
2015) are two key co-located events for academia and 
industrial professionals to exchange ideas on building 
efficiency and sustainable technologies.

held in conjunction with the IGBC, Build Eco Xpo Asia (BEX 
Asia) 2015 is southeast Asia’s business platform for the green 
built environment. Alongside BEX Asia, the Mostra Convegno 
Expocomfort (MCE) Asia sets its inaugural trade exhibition 
for the green building community in southeast Asia.

to engage students, various activities are organised. A 
student Workshop is designed to seek participation from 
tertiary students to learn about sustainability in the built 
environment through an interactive and collaborative 
learning platform. 

the International tropical Architecture Design 
Competition, jointly organised jointly organised by BCA, 
sIA and sGBC, and themed “Urban smart Green office”, 
will see innovative green office designs conceptualised 
and produced by students from around the world. 
themed  “Innovate, Demonstrate, Generate”, the inaugural 

Building Energy Efficiency solutions students Competition 
2015 challenges local tertiary students to develop innovative 
building energy efficient solutions. 

to better engage occupants and tenants, the World 
Business Council for sustainable Development (WBCsD) 
Energy Efficiency for Buildings (EEB) Lab Workshop will 
share findings on action plans on non-technical barriers 
such as tenant behaviours to energy efficiency. 

the launch of a lifestyle expo, Green Living, targets 
at members of the public. It is envisioned as a living 
showroom of the world’s eclectic smart-technology 
and eco-innovative merchandises, focusing on the eco-
consciousness of users. 

At the tenant Workshop, industry trends and best 
practices that contribute to create sustainable workplace 
will be shared. Also, the Green Mark tenant tour to the 
various sites of Green Mark Pearl Award winners allows 
participants to see how such practices have been adopted 
at these workspaces. 

the inaugural BCA Green office Pop-Up roadshow is a 
new outreach initiative to engage end-users and create 
greater awareness on the benefits of green offices.

5
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In January 2015, BCA Centre for sustainable Buildings 
(CsB), singapore, and the Building sector Energy Efficiency 
Project (BsEEP), Malaysia, organised a workshop for a 
high-level Malaysian delegation.

Led by YBhg Dato' Ir. Dr Roslan Md taha (Director 
of Environment and Energy Branch, Public Works 
Department (PWD), Malaysia), the delegation consists of 
13 senior officials from PWD, and representatives from 
United Nations Development Programme (UNDP), BsEEP 
and other government ministries. 

the programme goals included capacity building for 
senior government officials in policy development and 
decision making, as well as acceleration and development 
of expertise in governance, public administration and 
implementation of energy efficient building projects           
in Malaysia. 

BCA CsB shared best practices from singapore's green 
building journey to explore cost effective and climate 
appropriate ideas for implementation in Malaysia's 
building sector.

SUSTAINABLE AND ENERGY EFFICIENT BUILDING STUDY MISSION TO SINGAPORE, 26-29 JANUARY 2015

Malaysia delegation

site visit to Gardens by the Bay

Best practices sharing by policy makers and industry site visit to BCA Zero Energy Building (ZEB)

IN THE REGION
CAPACITY BUILDING

Launched in 2009, BCA CSB is a collaborative effort between United Nations Environment Programme 
(UNEP) and BCA. This year, BCA CSB organised workshops for 2 high-level delegations from Malaysia and 
Brunei, as part of the ongoing efforts for capacity building in the region.

WIDER COLLABORATION AND ENGAGEMENT
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the BCA CsB organised a capacity building workshop 
in March 2015 for the Public Works Department (PWD) 
under Ministry of Development, Brunei Darussalam to 
accelerate development of expertise in governance, public 
administration and implementation of green building 
regulations in Brunei. the twelve-member delegation was 
led by Awang haji Amer hishamuddin Bin PoKAP Dss haji 
Zakaria, Deputy Director General of PWD Brunei.

Key outcomes included gaining policy and regulatory 
insight from the BCA Green Mark scheme and developing 
a draft Energy Efficency building policy roadmap based 
on Brunei’s context. Mr Jeffery Neng, Executive Director 
of BCA CsB said, “the workshop is well aligned with the 
Centre’s key focus areas of policy advice and outreach, 
and we hope to host more of such events showcasing 
singapore’s green building efforts”.

Networking dinner with senior management

Policy roadmapping session

site visit to tokyo Marine and BCA Zero Energy Building (ZEB)

“Overall an excellent 
programme, exceeded my 
expectations!”

Awang haji Amer hishamuddin Bin oKAP Dss
haji Zakaria Deputy Director General, PWD Brunei

Dr Dayang Rohaniyati Binti PoKs DsP
haji Mohd salleh, Director of Mechanical and 

Electrical, PWD Brunei

“…It was fun and 
entertaining with lots of 
interactions, which is good!”

BRUNEI SUSTAINABLE AND ENERGY EFFICIENT BUILDING WORKSHOP, 31 MAR – 3 APR 2015
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hosted at the United World College of south East Asia 
(UWCsEA)’s East Campus, the very first R&I workshop 
attracted close to 100 participants from academia, 
research institutions, consulting firms, technology 
providers as well as building owners and developers. 
the workshop was opened by BCA’s Group Director of 
Research, Mr tan tian Chong. 

In the workshop, BCA introduced a new scheme called 
Green Buildings Innovation Cluster (GBIC) – Building 
Energy Efficient Demonstrations scheme or GBIC-Demo 
for short. GBIC-Demo involves large-scale demonstration 
of novel energy-efficient technologies in actual buildings. 

the goal of which is to validate efficiencies of the 
demonstrated technologies through the installation of 
calibrated instrumentation used to monitor performance. 
Interested parties may find out more about the scheme at 
http://www.bca.gov.sg/ResearchInnovation/gbic_demo.html. 

Apart from elaborating on the details of GBIC-Demo, 
the workshop also featured sharing sessions from guest 
speakers. Dr Adam Rysanek, Project Manager from the 
Future Cities Laboratory of the singapore-Eth Centre. 
he shared with participants the 3for2 project, a new 
configuration for multi-storey commercial buildings slated 
to make office spaces in singapore more energy efficient. 
Mr Nilesh Y. Jadhav, senior scientist and Program Director 
at the Nanyang technological University (NtU), presented 
on the EcoCampus initiative at NtU. Finally, Dr sze 
tiam-Lin, Director of Intellectual Property Intermediary 
singapore, provided insights into the commercialising of 
new technologies. 

the workshop concluded with a networking session. All 
participants were given the chance to interact with those 
from other fields, facilitating the formation of connections 
as well as allowing participants to find common grounds 
for potential demonstration projects. 

BRAND NEW RESEARCH AND INNOVATION SERIES FOR THE BUILT ENVIRONMENT

BRAND NEW

FOR THE BUILT ENVIRONMENT

RESEARCH AND
INNOVATION SERIES

On 13 March 2015, BCA’s Research Group held an inaugural workshop marking the start of its BCA 
Research and Innovation (R&I) Series. The Series featured workshops and talks dedicated to drive 
research, development and demonstration in the built environment. It aims to create and maintain a 
network of knowledge between researchers, practitioners, developers and all relevant stakeholders. 
Workshops will be held on a quarterly basis while talks will be held on an ad-hoc basis. The R&I series 
will focus on green and smart buildings for a start and will subsequently cover other key potential R&I 
areas such as construction productivity, quality and universal design. 

WIDER COLLABORATION AND ENGAGEMENT
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highlight of workshop, networking session

opening by Mr tan tian Chong,
Group Director of BCA’s Research Group

Presentation by guest speaker, Dr Adam Rysanek

Presentation by guest speaker, Mr Nilesh Y. Jadhav Presentation by guest speaker, Dr sze tiam-Lin

21



PERCENTAGE OF GREEN BUILDINGS
IN SINGAPORE

2010

10%

2005

0.5%

1 SEP 2015

29%

2030 (TARGET)

80%


