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BCA has been actively promoting the use of Mass
Engineered Timber (MET) as a game changing
technology to improve productivity across the
construction value chain.

http://www.bca.
gov.sg/GreenMark/
others/Photostory_
METConstruction.pdf

We have created a Photostory to share with you on
the environmental sustainability benefits that can
be reaped from the adoption of MET, in addition to
improving construction productivity.

CEO’S MESSAGE
2017 is a year that will be particularly memorable for me as it
marks my 11th year in BCA after taking on the appointment as
CEO of BCA. Our green building journey didn’t start off easy, but
we have certainly built a strong partnership with the industry in
driving environmental sustainability both locally and overseas.
For this, I would like to put on record my deep appreciation to all
our stakeholders.

2016 was another fulfilling year, marked with many significant
milestones for Singapore in the area of environmental
sustainability. Amongst the noteworthy achievements was
the appointment of Mr Tai Lee Siang, a past president of
Singapore Green Building Council, as the Chairman of the World
Green Building Council. He is the first Asian to assume this
international position. We hope that the appointment will help to
further Singapore’s global efforts and participation in the green
building movement.

I will be passing the baton on to Mr Hugh Lim, who will lead
BCA and industry towards the next stage of our green building
journey. Let us continue to work together to break new frontiers
and achieve our long-term aspiration of having Positive Energy
low rise, Zero Energy medium rise and Super Low Energy high
rise buildings in Singapore.

Last September, the annual Singapore Green Building Week,
together with the International Green Building Conference
(IGBC), was attended by 28,500 participants from 50 countries.
We also played host to 85 participants from 14 countries in the
region at the inaugural Regional Roundtable for Asia Pacific
conducted by the Global Alliance for Building and Construction.
We had vigorous discussions on the need for capacity building
and technical support for energy efficiency and green buildings.

Dr. John Keung
Chief Executive Officer

In addition, BCA led industry delegations to learn from
overseas conferences on sustainability, such as the US
Greenbuild International Conference and Expo in October
2016. We had the opportunity to share on Singapore’s plan to
green 80% of our buildings, and exchange viewpoints with the
international community.
Another key factor in furthering our green building movement
will be R&D. To expedite the development of smart and energy
efficient technology and solutions, BCA awarded S$8.4 million
to research projects from the 1st Grant Call under the Green
Buildings Innovation Cluster (GBIC). We strongly encourage the
industry to tap on this fund to accelerate green innovations in the
built environment.
BCA is now all geared up for the Singapore Green Building Week
(SGBW) 2017! The anchor event of the week, the International
Green Building Conference (IGBC) 2017, with the theme “Build
Green: Be The Change”, will be held from 12 to 14 September
2017 at the Marina Bay Sands. The conference aims to share
innovative ideas, spark discussions, and explore possibilities
where we can further push the green building agenda. The IGBC
is definitely an event not to be missed!
Winners of the inaugural SGBC-BCA Sustainability Leadership
Awards will also receive their Awards during SGBW 2017. Evolved
from the BCA-SGBC Green Building Individual Awards (GBIA), this
new a wards will give recognition to individuals, organisations and
project teams for their contributions and achievements towards
Singapore’s sustainability development.
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TRANSFORMING BUSINESSES
FOR A SUSTAINABLE FUTURE

Much can happen when the C-Suites come together, even if it's just for breakfast. The most recent
edition of the BCA Breakfast Talk for CEOs saw just that, with fast and furious exchanges among
the Chief Executives on the topic of behavioural change towards environmental sustainability.

Last September, 230 local C-Suite leaders congregated at the BCA Breakfast Talk for CEOs 2016 to join the discussion on inculcating
behavioural change in end users and forging stronger business resilience through successful green partnerships.
Two distinguished speakers - Professor Ivy Ng, Group CEO of SingHealth and Mr Chris Large, Senior Partner of Global Action Plan
from UK – shared their esteemed views on engaging building occupants and end users in the environmental sustainability journey.

“From a holistic point of
view, greening the hospital
improves the environment
which actually enhances
patients’ rate of recovery.
It is crucial for the medical
staff to be engaged in the
sustainability journey for
the patient’s overall wellbeing.”

“Why are people
doing what they are
doing at the moment?
Then, think about the
change we want and if
the change is in their
favour. It is important
to make it easy for
people to change their
behaviour.”

Prof Ivy Ng, Group CEO
Singapore Health Services
Pte Ltd

Mr Chris Large,
Senior Partner
Global Action Plan
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Other panellists further reinforced the positive impact of behavioural change in sustaining green premises.

“Studies done in the USA, UK
and Europe showed that a green
building is a healthy building
and the studies highlighted that
employees in such buildings took
less medical leave.”
Dr John Keung, CEO
Building and Construction Authority

“CDL believes that going green
is not only for environmental
and social benefits, but is also
ethical and makes economic
sense. Greening buildings
actually allows us to futureproof our assets.”
Mr Grant Kelley, CEO
City Developments Ltd

“Some tenants were also
attracted to green buildings
because of the energy savings
and thus lower operating costs
e.g. using natural daylight,
thus reducing the need for
artificial lighting. If building
owners embrace sustainability,
the occupants would be more
inclined to do so too.”
Mr Eugene Seah,
Country & City Executive
ARCADIS Singapore

Overall, the panel agreed that behavioural change programmes are easy to implement and sustain, and can lead to measurable and
tangible outcomes. Behavioural change methods and tactics may be general by nature, but actual sustainability content requires
cultural and organisational adaptation. Also, behavioural change programmes can be customised to deliver three-fold benefits:

UTILITIES

REDUCED ENVIRONMENTAL IMPACT

LOWER OPERATIONAL COSTS

03

POSITIVE SOCIAL IMPACT

CONTINUED LEADERSHIP

INTERVIEW WITH

TAI LEE SIANG
CHAIRMAN OF WORLD GREEN
BUILDING COUNCIL
He has certainly scored a first by becoming chairman of the World Green Building Council. How
did Mr Tai Lee Siang get there, and what does he hope to achieve while in the hot seat of the
world's leading body on all things related to sustainability and green building?

As the first Asian to chair the Board of Directors of the World
Green Building Council (WorldGBC), Mr Tai Lee Siang is an
eminent figure in the green building community, known for his
leadership in the green building movement and dedication to
improving the sustainability of buildings, both in Singapore and
at the global level.
Q: Please tell us a little bit about yourself.
I was trained as an architect and graduated from the School of
Architecture, National University of Singapore in 1987. I recall
that the word “sustainability” was not even mentioned in our
education and curriculum! However, there was a lot of emphasis
on passive architecture with minimum reliance on energy.

Q: What are your top three priorities as Chairman? What do you
hope to improve or change during your term?
As part of my election agenda, I proposed that we set three
priorities:
1. Strengthen and increase membership
2. Create an inclusive environment for greater participation
3. Strengthen our financial positions

Q: What ignited your passion for green building?
In 2006, I had the opportunity to watch “The Inconvenient Truth” an environmental documentary by Al Gore, the 45th Vice President
of the United States of America. I felt the evidence presented on
global warming was compelling and decided that I should play a
part in dealing with this issue. In 2007, I was elected President of
the Singapore Institute of Architects (SIA). In my maiden speech
presenting the SIA Manifesto, I spoke about the importance for
architects to design for sustainability. Since then, I have not
looked back on this epic journey to champion for green buildings.

I hope to increase our total number of members to 100 within
two years. To date, we have 74. This will take tremendous effort
as the remaining countries who are not yet members are usually
economically challenged. I also hope to speed up the progress
of countries' membership status from Prospective level (basic
tier) to Established level (highest tier). A higher number of
members with Established status will increase the strength of
the organisation.

Q: How would you describe the present green building
movement in Singapore and also at the international level?
Singapore, in my opinion, is definitely at the forefront of the
global green building movement. The Building and Construction
Authority (BCA) took on the leadership role to set the target
to green 80% of our buildings by 2030. Additionally, there is
good synergy between public and private sector organisations,
especially with the Singapore Green Building Council’s efforts to
bring both parties harmoniously together.

WorldGBC is also reviewing the governance of its operations
to make it easier for more GBCs to participate in the various
initiatives and functions. Finally, WorldGBC is now actively
diversifying its income to reduce the burden of high dependence
on membership dues as the main income. This will also enable it
to increase staff capacity and support for members.
Q: For yourself, what are the three main challenges in green
building? How do you intend to overcome these challenges?
There are probably more than three, however, I will name a few.

The green building movement is definitely a lot less advanced at
the international level. This, in part, is due to the uneven progress
of market transformation in less developed economies. The other
reason is the lack of vision and commitment by governments.
Despite this, there are some highly progressive countries that
seek to break new grounds to develop cutting-edge green
developments such as Net-Zero cities and highly-rated green
buildings. This unfortunately is the exception rather than norm.

Firstly, understanding the business case. The additional costs
needed to build green buildings has reduced significantly over
time. However, there is a need to work towards neutralising
the existing mindset. Moving forward, GBCs need to make the
business case even more convincing than what it is today i.e.
green building gives better returns on investment.
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decisively impact the built industry. This may include members
from other industries such as marketing communications,
finance and legal. There is a need to explore strategies that can
bring an avalanche change as the time left to combat climate
change is growing shorter by the day.

Secondly, there is an urgent need to raise the awareness of
sustainability and green buildings amongst users. This can be
achieved through more campaigns, publicity and education.
When the market demand for green buildings increases, the
motivation to develop green buildings will be strengthened.

Q: As the first Singaporean to be the Chairman of the World
Green Building Council, what are some insights you can offer to
our local green building companies?
In Singapore, we have a good government that takes the lead to
bring market transformation to the green building movement.

Thirdly, change the urban paradigms that are questionable.
Today, many buildings are built in environments that are highly
unsustainable. Traffic congestion is one such example. The green
building movement can only be decisively won when cities are
also fundamentally changed. Such change can then draw out the
maximum benefits and efficiency of green buildings. However,
this will require massive collaboration by the three sectors:
Public, Private and People.

As a result, Singapore is ahead of the green curve of global
development. We have some of the best green buildings,
consultants and expertise. By contrast, the rest of the world is
still finding their footing in growing their green industry!

Q: How can the greater public help to accelerate and drive the
adoption of green buildings?
Public opinion is very important in shaping change. When the
public demands better and healthier environments, new laws
and policies will be enacted by governments. Developers and
consultants will endeavour to deliver what the market wants.
Moreover, members of the public can also help to develop a
ground-up culture that promotes a greener lifestyle. Such
culture will go a long way to making green buildings a part of the
social fabric.

Singapore’s green building companies should take the
opportunity to venture overseas and contribute towards the
market transformation of emerging green economies. In this
way, such companies can seize the chance for themselves to also
grow in scale and contribution.

When the public demands
better and healthier
environments, new laws and
policies will be enacted by
governments.

Q: In terms of sustainable cities, what more can Singapore do?
Singapore has achieved much as a sustainable city within a short
time span of 50 odd years. Despite the high population of about
5.6 million and small land size of about 700 square kilometres,
Singapore strikes a good balance between urbanisation and
integration of nature.
The efficient urban transportation system, however, did not
prevent increase in car ownership and traffic congestion during
peak hours. I am of the opinion that Singapore can do more to
create live-work-play co-existence to minimise cross-island
movements of the population. Once this conundrum is solved,
there is tremendous opportunity to increase nature in the city
and family-friendly environments, thus achieving better worklife balance. The other area that Singapore can do more in is to
engage citizens in shaping the future of Singapore’s physical
landscape. Such ground-up involvement will ensure that our
efforts will make this great city sustainable.
Q: What are your plans to further grow the green
building movement?
For 2016 and 2017, WorldGBC’s focus is to complete the
governance review and stabilise its financial management. We
are in good position as of end-2016 and should see the completion
of these efforts by mid-2017. This will be a good milestone to
further strengthen the movement. My aim is to make WorldGBC
a truly global organisation. This means that we have to ramp up
our efforts to increase the number of new members. WorldGBC
must achieve a critical mass and voice on the global stage. This
implies that WorldGBC must try to reach the100-member mark
as soon as possible.
The next area of change is to make WorldGBC an inclusive
organisation that brings in members and partners who can
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S$8.4 MILLION FOR
EIGHT RESEARCH PROJECTS
ON SMART AND SUSTAINABLE BUILDING TECHNOLOGY

Smart and sustainable green technologies are set to take us into the future, and stronger public-private
collaboration is crucial for advancing R&D efforts in this area. With the clear direction of developing smart
technologies for Green Buildings, these projects have been awarded grant from Building and Construction
Authority (BCA) - Green Building Innovation Cluster (GBIC), with funding support from the National Research
Foundation (NRF) Singapore.
BCA has awarded S$8.4 million to eight research projects that focus on smart and sustainable building technology for the future. This
is the outcome of the 1st Grant Call under the Green Buildings Innovation Cluster (GBIC), which has been supporting the development
of smart and energy efficient technology and solutions for buildings in the tropics since 2015.
The GBIC-R&D Grant Call was introduced to encourage public-private collaboration to develop smart and sustainable technology
for a greener, smarter and healthier built environment in Singapore. It complements Singapore’s Smart Nation initiatives and also
supports the BCA’s 3rd Green Building Masterplan.
The research teams of these projects will work with collaborators from the industry and private sector, including SMEs and overseas
experts, to develop applicable solutions that the industry could adopt.
Among the research projects awarded grants are:
Name of Research Project

Description

Learning-based Thermal Comfort Models via
Pervasive Sensing
Principal Investigator: Dr Wen Yonggang,
Nanyang Technological University
Collaborators:
• Evercomm Pte Ltd
• Huami
• Tsinglink
• University of Technology, Sydney
• BCA
Intelligent Building Automation and Analytics using
Model-Predictive Control
Principal Investigator: Dr. Wan Man Pun,
Nanyang Technological University
Collaborators:
• Schneider Electric Singapore Pte Ltd
• University of Colorado, USA
• BCA
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A system that tracks building occupants’
thermal comfort with wearable devices (e.g.,
wristband or smart watches) to sense their vital
signs (e.g., heart rate or skin temperature). With
the collected data, the system can then adjust
the building’s air-condition system and room
temperature for better energy efficiency without
compromising its occupants’ comfort.

An intelligent control system that can analyse a
building’s energy efficiency so that developers
can optimise the building’s energy performance.
Occupants can then enjoy a better indoor air
quality.

Name of Research Project

Description

Green Building Management System - An Open IoT
Platform Approach
Principal Investigator: Dr. Yuen Chau,
Singapore University of Technology and Design
Collaborators:
• Khoo Teck Puat Hospital
• JC Kuhpi
• Power Automation
• Princeton University, USA
• BCA
Real-Time Occupant Engaged Indoor Environmental
Quality Monitoring and Controlling System using
Wireless Sensor-Actuator Network for Smart Indoor
Environments

A system that collects real-time information on
a building’s energy and water consumption, and
analyses it against patterns of human activities
so that energy consumption from fixtures and
appliances can be optimised. The information
is then stored in the cloud and made accessible
to other related and relevant applications used
by building professionals, including those in
facilities management.

A wireless network that “senses” the quality of
an indoor environment so that developers can
optimise building energy performance and the
building occupants can enjoy better indoor air
quality.

Principal Investigator: Prof. Panda Sanjib Kumar,
National University of Singapore
Collaborators:
• Advanced Digital Sciences Center
• Honeywell
• BCA
Personality-based Energy Management System
Principal Investigator: Dr. Lu Yujie,
National University of Singapore

An energy management system for buildings
that takes into consideration their occupants/
users’ behaviours and personalities. The results
of the analysis will determine the pattern of
energy usage and optimise energy savings.

Collaborators:
• University of Maryland, College Park, USA
• George Washington University, USA
• City University of Hong Kong
• BCA
Lifecycle BIM Integration with Energy MM&V for
Net Zero Energy Building
Principal Investigator: Dr. Shen Lijun,
National University of Singapore
Collaborators:
• Surbana Jurong Pte Ltd
• OSIsoft
• BCA

This system will “merge” or “integrate” a virtual
three-dimensional model of a building with a
model of its energy consumption using a series
of measuring tools. By putting both models
together, building professionals can analyse the
measurements as well as patterns of energy
consumption and create simulations that
attempt to reduce the energy consumption to a
minimum, if not zero.
The proposed system will be validated against
an on-going Net Zero Energy Building project in
the National University
of Singapore.
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Name of Research Project

Description

Scalable and Smart Building Energy Management
Systems
Principal Investigator: Dr. Su Rong,
Nanyang Technological University

A smart energy management system that plans
and controls the timing and distribution of
cool air in a building without compromising on
human comfort and energy efficiency.

Collaborators:
• UC Berkeley, USA
• Beca Carter Hollings & Ferner (S.E. Asia) Pte Ltd
• ABB Pte Ltd
• BCA
Data-Driven Modelling and Real-Time Optimisation
for Diversified Chiller Plants
Principal Investigator: Dr. Zhang Zhenjie,
Advanced Digital Sciences Center

A model that optimises the energy
performance/ consumption of an air-condition
chiller plant by tracking and analysing real-time
data, and then identifying the patterns of human
usage for optimal energy performance.

Collaborators:
• Kaer Co.
• Nanyang Technological University
Commenting on this first Grant Call award, BCA Chief Executive Officer Dr John Keung said, “This batch of research projects is
another step towards realising our green building vision of ‘Positive Energy Low Rise, Zero Energy Medium Rise and Super Low
Energy High Rise buildings in the tropics. We are also heartened to see the research community and the industry growing closer
together in their collaboration on sustainable building technology.”

FEATURED PROJECT
An Open IoT Platform Approach to Enhancing Building Management Systems
The proposed system will be based on a cloud-connected IoT
(internet-of-things) device, which is capable of obtaining vital realtime building information such as energy usage, water consumption,
and human traffic, (Fig 1). Through big data analytics, the system
will generate necessary insights for real-time control of various
building systems to facilitate the better management of energy and
water utilisation. Dr Yuen Chau, Assistant Professor from Singapore
University of Technology and Design and the project’s Principal
Investigator, shared, “This project has benefited from its partnership
with BCA as their experience and insights in developing green
buildings in Singapore will help the project to attain its targets.
At the end of this project, we are confident that the developed
technology will help Singapore in establishing green buildings with
more sustainable measures, as well as potentially provide some new
insights into developing guidelines for the Green Mark.”

Fig 1. Cloud connected IoT for seamless
integration and deployment

Stewart Tai, Manager, Innovation of Khoo Teck Puat Hospital (KTPH) said: “The R&D outcomes will be verified at Khoo
Tech Puat Hospital and help KTPH to reduce its carbon foot print by optimising the load profile. In this way, we can
demonstrate how a win-win situation is achieved when BCA collaborates with a research institution.“
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POSITIVE
ENERGY
SCHOOL:
CREATING A CONDUCIVE AND SUSTAINABLE LEARNING
ENVIRONMENT FOR THE FUTURE

By taking advantage of the latest passive and active green building technologies, plans are afoot
to make Singapore's learning grounds more comfortable, yet also more sustainable.

In Singapore, there are about 360 schools comprising more than
450,000 students and 33,000 teachers. To make schools more
sustainable and conducive for learning, the Ministry of Education
(MOE) is working closely with the Building and Construction
Authority (BCA) to study the feasibility of achieving Positive
Energy Schools (PES). The aim is to tap on the use of renewable
energy and energy-efficient innovations to achieve net zero or
even positive energy status. This means a school can produce
more renewable energy than it consumes on an annual basis.
Since June 2016, a project team, comprising researchers and
engineers from BCA, Energy Research Institute at NTU (ERI@N)
and the Solar Energy Research Institute of Singapore (SERIS) at
NUS, have investigated 12 primary and secondary schools through
site surveys, computational modelling, solar potential analysis,
field measurement and instrumentation, etc. Specific focus has
been placed on reducing solar heat gain, improving thermal
comfort, raising energy efficiency, and applying solar photovoltaic
technologies. The team has also carried out studies on solar
shading optimisation, air flow enhancement, heat reflection,
greenery integration, and utilisation of solar energy through
the SolarNova1 programme. These green building technologies,
when implemented in the schools will give opportunities for our
coming generations to learn about the science and techniques
of sustainability using dedicated information sharing and
interactive features.

Figure 1: “Strategy prioritisation workshop” for Positive Energy
School under progress on 31st August 2016

to identify and prioritise strategies and technologies for the
improvement of thermal comfort, energy efficiency, operations
and management of schools (Figure 1).
Currently, the researchers and engineers are carrying out further
analysis and optimisation of the technologies identified through
the field tests and technology review. Comprehensive energy
modelling of generic schools will be established and calibrated
with field measurements to ensure that progress towards the
target of Positive Energy Schools is on track.

BCA has set a long term aspiration of achieving “Positive Energy
Low Rise, Zero Energy Medium Rise, and Super Low Energy High
Rise (PE-ZE-SLE) Buildings in the Tropics”. A Positive Energy
(PE) Building is one which consumes less energy than it collects
from on-site renewable sources on an annual basis. Schools, in
particular, present a unique opportunity for solar photovoltaic
(PV) energy collection as they have a relatively low plot ratio (low
rise building) and large roof spaces.

In summary, the push towards Positive Energy Schools will not
only make schools more energy self-sufficient but also help
to position Singapore as a regional leader in championing for
green buildings.

On 31st August 2016, a dedicated workshop was held at the
BCA Academy with architects, engineers, academics, operating
managers and principals from different schools coming together
SolarNova is a public sector initiative to promote and aggregate demand for solar energy across government agencies. Led by the Economic
Development Board (EDB) and Housing Development Board (HDB), the programme facilitates solar deployment in government buildings through joint
solar leasing tenders, where building owners buy electricity from the solar company, but do not have to pay for the upfront costs or maintenance of
the solar panels. 10 schools participated in HDB’s 2016 solar leasing tender, with more schools expected to come on board in future. In collaboration
with the Solar Energy Research Institute of Singapore (SERIS), MOE assesses schools’ suitability and solar installation capacity, based on available
roof spaces and energy consumption patterns.

1
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GREEN BUILDING
LEARNING JOURNEY TRIP
TO LOS ANGELES, CALIFORNIA

Learning and sharing are key elements for success on the road towards green building. The
annual BCA-led trip to the Greenbuild International Conference and Expo, this time in Los
Angeles, allows Singapore to pick up the latest and the best in green innovation and technology.

The USA Greenbuild International Conference and Expo is one of
the major international platforms for green building advocates
and professionals to network and learn about the latest
integrated solutions, cutting-edge technologies and government
policies in the built environment. Over the years, the Building
and Construction Authority (BCA) has led several Singapore
delegation teams to attend the annual conference. In October
2016, BCA CEO Dr John Keung led a delegation team comprising
40 representatives from the industry, academia, public agencies
to Los Angeles, California to attend the Greenbuild conference,
and meet key figures from the green building industry and the
Los Angeles Government.
The delegation team met representatives from the Los Angeles
Department of Building & Safety and L.A. Office of Sustainability
during which they shared California’s goals and action plans
to be zero net energy for all new residential and commercial
construction in the state by 2020 and 2030 respectively. The
Singapore delegation also met with some leading consultancy
firms such as Integral Group and Southern California Edison
to learn about sustainability trends in Los Angeles and North
America’s built environment from the consultants’ viewpoint.

A group photo of the delegation, led by BCA CEO,
Dr John Keung, with Mr Bradley Smith, Caltech,
taken outside Linde Centre

There were also site visits to CBRE Global Corporate
Headquarters, where CBRE shared on how smart systems and
wellness features were incorporated into their office to improve
the working environment for their staff’s wellbeing. Visits were
also made to exemplary project sites such as Cherokee Studios,
the "greenest" LEED Platinum certified mixed-use development
in the state of California, and Linde Centre, Caltech, a LEED
Platinum building which has been retrofitted to become one of
the most energy efficient scientific laboratories.
The delegation also had the opportunity to take a guided tour
hosted by the University of California Irvine, a recipient of the
Climate Leadership Award 2014 from the U.S. Environmental
Protection Agency for Organisational Leadership in reducing
carbon pollution and addressing climate change. The public
research university had made a strong commitment to
rigorous academics, cutting-edge research, and leadership
in driving the campus through the various innovations seen in
their developments.

Mr Osama Younan, Chief of Green Building,
Mechanical and Electrical Engineering Sections,
Los Angeles Department of Building & Safety (LADBS)
shares his work on Los Angles Building Code
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Height-adjustable desks @
CBRE Global HQ Office

During Greenbuild 2016, BCA CEO spoke at the International
Summit and shared on strategies related to social sustainability
in Singapore in a presentation titled “Advancing Social Equity
in Cities”. The Summit attracted more than 100 international
delegates, and offered a great opportunity to profile Singapore
and BCA’s initiatives to green building leaders and experts from
around the world.

Automated façade systems
@ Cherokee Studios

BCA also set up a Singapore Pavilion at the Greenbuild
Expo 2016, which showcased our leadership and efforts in
driving sustainability in the built environment and also in
building up capabilities, regionally and internationally. Five
Singapore companies (Singapore Green Building Council,
Comfort Management Pte Ltd, Elmich Pte Ltd, Surbana Jurong
Consultants Pte Ltd and Sino-Singapore Tianjin Eco-City)
were represented at the Singapore Pavilion, as part of BCA’s
efforts to market Singapore’s achievements, products and
services internationally.

Dr John Keung presenting
“Singapore’s Social Equity
in the Built Environment”

The next U.S Greenbuild International Conference and Expo
2017 will be held in Boston from 8 to 10 November 2017. BCA
welcomes the industry to join us for the event to showcase the
products of our green building efforts.

Daylighting and
passive design in
MESA Court cafeteria @
University of California Irvine

BCA Deputy CEO, Mr Neo Choon Keong
giving an opening address @ University of
California Irvine

Singapore Pavilion @ Greenbuild Expo 2016
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JOIN NOW

12 – 14 September 2017
Marina Bay Sands, Singapore

REGISTER

www.bca.gov.sg/events/sgbw
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We shape a safe, high quality, sustainable and friendly built environment.

(b)

12

Would like to see IGBC again

Strategic Partners

BUILDGREEN:
BE THE CHANGE
As we move towards 2030, the year in which Singapore has
pledged to reduce emission intensity by 36% from 2005 levels,
our next step in the Green Building Journey is to make a Bolder
and Deeper impact on behavioral change. In the areas of climate
change and environmental sustainability, achieving significant
progress requires the active involvement, cooperation and
mindset change of the greater community.

Register by 16 June 2017 to enjoy
Special Green Mark Promotional Rate
of $570 for 3-day conference!
(Usual Price at $1,150)
Indicate your interest for the conference now!
www.bca.gov.sg/events/sgbw/registration.html

Empowerment will still be key and wider engagement of people to
turn them into change-makers will prove crucial. Our community
simply must come together to play a part in driving sustainability
in the built environment.

Full 3-Day Programme
• includes entry to
Welcome Reception
• excludes all Tours, BCA
Breakfast Talk for CEOs

IGBC 2017, themed “Build Green: Be The Change”, seeks to
catalyse behavioral change at the individual, interpersonal and
community levels. IGBC 2017 will continue to provide a platform
for the collaborative sharing of ideas among all stakeholders,
widen the possibilities and broaden our imagination of having
green buildings as a part of the built environment in co-existence
with the natural environment.

Full 3-Day Programme
(with Tour)
• includes entry to Welcome
Reception, Green Mark Tours
• excludes Leisure Tours, BCA
Breakfast Talk for CEOs

What you can look forward to at IGBC 2017:
•

Innovative and fluid presentation formats for
increased participant engagement;

•

dedicated tracks for greening tenant spaces
within buildings;

•

focused workshop on R&D topics
“Roundtable Discussion on ZEB”;

•

local and international Green Building Case
Study presentations;

•

highlights on Global Green Building trends and
Green Building Market; and

•

Sharing by top
three International Tropical
Architecture Design (ITAD) competition winners on
their winning designs.

such

$570
(usual rate
at $1150)

$670

Half Day Pass

• excludes all Tours, Lunches,
Welcome Reception, BCA
Breakfast Talk for CEOs,

$200

Daily Pass

as

• excludes Welcome Reception,
all Tours, BCA Breakfast Talk
for CEOs

$360

Green Mark Tour

• Only applicable for
participants who purchase a
3-day or daily pass
• Limited seats on a first-comefirst-served basis

Pearl Sponsor

$100

BCA Breakfast Talk for CEOs Sponsor

Lendlease corporate logo / Gradient

Tree Planting Event Sponsors

Gold Sponsors

GRADIENT (CMYK / RGB)

CORPORATE LOGO - GRADIENT (CMYK / RGB)

The Lendlease corporate logo consists of
three gradients which have been crafted and
artworked, these colour values and gradient
angles should never be changed or altered.
When using the Lendlease corporate logo the
gradient option shown on the right should be
used across all applications where possible.

In instances where print applications reproduce
a poor digital print e.g. drink bottles, or where
digital print is not an option e.g. hard hats,
then an option to use solid colour (PMS) is
allowed as a last resort.
Please contact Group Marketing for guidance.

Brandmark

CMYK
C85M0
Y60K0
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R145 G240 B10

C85 M0 Y20 K0
R0 G170 B205

C0 M0 Y100 K0
R255 G255 B0

C30 M0 Y100 K0
R195 G255 B0

C65 M10 Y30 K0
R75 G160 B165

C20 M14 Y12 K40
R157 G157 B157

C100M8
Y18K38

WIDER COLLABORATION AND ENGAGEMENT

INAUGURAL GLOBAL ALLIANCE FOR
BUILDINGS AND CONSTRUCTION (GABC)
REGIONAL ROUNDTABLE FOR ASIA PACIFIC

As members of the relatively young GABC embark on the pathway of "below 2°C" in building
and construction, regular conferencing is a must to foster greater action and co-operation. The
inaugural Asia Pacific Regional Roundtable provided one such opportunity for the collective
identification of needs and priorities.
The Global Alliance for Buildings and Construction (GABC) has
successfully conducted its inaugural Regional Roundtable for
Asia Pacific in conjunction with the International Green Building
Conference in Singapore. The objectives of the Roundtable
Session are to: -

Outcomes of the Roundtable
includes identifying: -

• facilitate dialogue
Public Policies;

• the need to accelerate financing processes for energy
efficiency in buildings throughout the region, and develop
national models for finance that meet local context
and conditions;

on

Raising

Ambition

Levels

and

associated

meetings

• the need for capacity building and technical support for
energy efficiency and green buildings as a common element
in countries throughout the region;

in

• identify opportunities for Global ABC and partners to respond
to country needs and support specific building sector actions
which contribute to NDC implementation;
• initiate project concepts that can be supported through the
Global ABC; and

• the potential for a platform to be developed for traditional
building, incorporating elements of both skills and local
materials; and

• engage additional countries in the Global ABC.

• project concepts based on specific country needs, including: »» third party review of data and baselines;

Hosted by BCA, and co-organised by UNEP and BCA subsidiary,
the BCA Centre for Sustainable Buildings (BCA CSB), the event
brought together more than 85 participants representing national
governments, local authorities, NGOs, international financial
institutions and academic/research institutions from 14 countries
in the region.1 Members of the Alliance represented at the
Roundtable Session included Government of France, Government
of Singapore (BCA), Government of Vietnam (Ministry of Natural
Resources and Environment), BCA-Singapore, Copenhagen
Centre for Energy Efficiency (UNEP-DTU Partnership), ICLEI,
Royal Institution of Chartered Surveyors, TERI, UN Environment
and World Green Building Council (through the national councils
of the Philippines, Korea, Malaysia, Singapore, and Hong Kong).
The event was held from 7 to 8 September 2016 and
encompassed a series of activities intended to meet the global
sustainable buildings and climate change agenda. These
included bilateral discussions among participants, presentation
of the UNEP Finance Initiative publication “Sustainable Real
Estate Investment - Implementing the Paris Climate Agreement:
An Action Framework”, and the Working Session of the SE4All
Building Efficiency Accelerator.

»» development of Nationally Appropriate Mitigation Actions
(NAMA) for Energy Efficiency in Buildings;
»» establishment of workforce development programmes to
facilitate energy efficiency programmes; and
»» development of building codes.

Sustainable Real Estate Investment - Implementing
the Paris Climate Agreement: An Action Framework

http://www.unepfi.org/fileadmin/documents/
SustainableRealEstateInvestment.pdf>

1

Bhutan, Cambodia, China, Indonesia, India, Korea, Malaysia, Maldives, Mongolia, Nepal, The Philippines, Singapore, Thailand, Vietnam
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The Global ABC brought together more than 16 countries, organisations and networks to discuss and
collaborate on the implementation of actions

Some 85 overseas participants participated in the inaugural Global Alliance for Buildings and
Construction (GABC) Regional Roundtable for Asia Pacific

VIPs, speakers and panellists of UNEP Finance Initiative Lunch Talk on Sustainable Real Estate
Investment - Implementing the Paris Climate Agreement: An Action Framework.
(Left to Right: Mr Eric Usher, Mr Ang Kian Seng, Mr Elliot Harris, Mr Peter Verwer,
Ms Esther An, Mr Calvin Lee Kwan, Mr Bentinck Ng)
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WIDER COLLABORATION AND ENGAGEMENT

BACK TO A
GREENER SCHOOL
Where better to start educating our population on the importance of sustainability, than when
they are still in school? With the Back to School programme, our students enjoy an early start to
building a greener future for Singapore.

It was a very meaningful and enriching experience to return to
my alma mater, Hong Wen School, and apply what I have learned
in school into attaining the BCA Green Mark certification together
with them. I am extremely thankful to Hong Wen for their support
and my BCA mentors for their guidance.
Zoe Cheng, Back to School Intern 2015:

2) Introducing schools to Green Mark

1) Designing posters to create environmental
awareness among students

3) Serving as Environment Envoys to fellow students

The tertiary students were the pilot batch of the BCA MOE Back
to School programme, which provides meaningful exposure
for the interns to learn and apply environmental sustainability
knowledge in their schools. Through the programme, BCA hopes
to groom the students to join the built environment sector as
green professionals in the future.

Over the last two years, 12 students have returned to
their primary and secondary schools to spearhead green
initiatives and provide recommendations on how their alma
maters can enhance their environmental programmes and
infrastructure. Under the mentorship and guidance of BCA
mentors, these students, who were also interns with BCA,
took on the role of Green Mark consultants for their schools
and successfully helped their alma maters attain Green
Mark certification .

Acting as Green Mark consultants, the students had the
opportunity to follow through the entire Green Mark assessment
process including gap analysis, providing advice and spearheading
environmental initiatives and programmes in their schools.

GREEN
MARK
RATING

Beatty
Secondary
GOLD
School
plus
Da Qiao
Primary School
Hong Wen
School

Call for volunteers from the industry
- Join us as a mentor for the students under BCA’s
Back To School programme!

Admiralty
Secondary School
Pei Cai Secondary
School
Ang Mo Kio
Secondary School
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Chung Cheng High
School (Main)
GOLD
Serangoon Garden
Secondary School
Serangoon Secondary
School
Xinghua Primary School

SGBC-BCA

SUSTAINABILITY LEADERSHIP
AWARDS 2017
Various stakeholders in the built environment sector play crucial roles in the drive towards
a greener Singapore. The new Sustainability Leadership Awards seeks to give recognition to
business organisations, project teams and individuals who have gone an extra mile in contributing
to the green movement.
The SGBC-BCA Sustainability Leadership Awards 2017 will
present (a) the Business Leadership in Sustainability Award
for outstanding companies which integrate sustainability
into their business models; (b) the Leadership in Sustainable
Design and Performance Awards for residential, commercial
and institutional building projects which demonstrate holistic
approach to sustainability; and (c) the Green Building Individuals
Awards for professionals who have outstanding achievements in
and contributions to sustainability.
Winning submissions for the Business Leadership in Sustainability
and Leadership in Sustainable Design and Performance
Awards stand a chance to represent Singapore in the World
Green Building Council's Asia Pacific Leadership in Green
Building Awards.

Green Building Individuals
• To recognise individuals and
professionals in the green
building industry for their
outstanding achievements
and contributions.
• Awards will be given in the
following sub-categories:
»» Green Architect
»» Green Engineer
»» Green Advocate
»» Green Innovator
»» Green Facilities Manager
Business Leadership
in Sustainability
• To recognise companies which
truly integrate sustainability into
their business models
and contribute to the transition
towards a sustainable
built environment.

Leadership in Sustainable Design
and Performance

For more information

• Recognising pioneering green
building projects that are able
to deliver a range of benefits
through a holistic approach
to sustainability.
• There are three sub-categories
under this Award:
»» Leadership in Sustainable
Design & Performance
(Residential)
»» Leadership in Sustainable
Design & Performance
(Commercial)
»» Leadership in Sustainable
Design & Performance
(Institutional)

www.sgbc.sg/
events/awards

http://www.bca.gov.sg/
GreenMark/gbia.html

For enquiries, please contact lewis_Chua@bca.gov.sg
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PROVEN SUSTAINABILITY PERFORMANCE

PAYA LEBAR QUARTER

SETS NEW BENCHMARKS FOR SUSTAINABILITY

Buildings design with sustainability in mind will save on operating costs as well as
enjoy higher valuation. A landmark green development, the Paya Lebar Quarter will not only
reap these benefits, but also enhance the livability of its occupants with smart and healthy
living experience.

Sustainability at Paya Lebar Quarter
In 2014, Lendlease developed a Sustainability Framework which
adopts an integrated approach. Under this framework, Paya
Lebar Quarter established its sustainability vision and action
plan for an “Active, Green and Engaged” precinct. This approach
was key to the project meeting the BCA Green Mark Platinum
criteria – which addresses sustainability in a more balanced
and holistic manner and places greater emphasis on occupant
health and wellbeing, climatically contextual design, ecology and
resource stewardship.

Paya Lebar Quarter, developed by Lendlease, is the first project
to achieve Platinum rating under the new BCA Green Mark for
Non-Residential Buildings GM NRB:2015 criteria, demonstrating
its leadership and commitment to creating a progressive and
sustainable new city precinct.
The four-hectare mixed-use development comprises close to
1 million square feet of next-generation workspaces in three
Grade A office towers, a 429-unit residential development and a
340,000 square feet shopping mall with an indoor and alfresco
parkside dining options set in generous green public spaces,
spanning some 100,000 square feet. The residential towers have
separately achieved BCA Green Mark Platinum rating under
Green Mark for Residential Building criteria.

Sustainable Features
In addition to conserving the environment, an efficiently
performing building will also result in operational savings and
enhanced property valuation. Recognising this, Paya Lebar
Quarter has incorporated various features to efficiently use
resources throughout the buildings' life cycle.
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Smart & Healthy Building
With a focus on the health and wellbeing of occupants, smart
building operation strategies as well as biophilic design and
enhanced indoor air quality were incorporated. Permanent
provision of MERV 14 air filters in the buildings will enhance
the filtration of pollutants and particulate matters, whilst the
amount of outdoor air is optimised to provide a conducive and
productive indoor environment. Paya Lebar Quarter will be lushly
landscaped with ground plane, vertical and podium greenery that
contribute to an overall green plot ratio of over 6, thus providing
an expansive, cool and green public space that the precinct and
local community can enjoy.
Energy
To reduce the energy intensity due to cooling, the buildings
incorporate passive design strategies including the use of lowemissivity double-glazed glass and shading devices to enhance
the thermal performance of the building envelope, achieving
a low overall envelope thermal transmittance value (ETTV)
of 35.15 W/m2. he use of efficient water-cooled chilled water
plant has also contributed to an estimated savings of more than
12 GWh/yr over a reference buildings complying to the latest
Singapore Standard.

A unique feature that adds to the community’s social benefits will
be the provision of extensive bicycle lots coupled with end-oftrip facilities for the office and retail tenants to encourage active
walking and cycling lifestyles amongst the community.

Resource Stewardship
The precinct incorporated water-sensitive urban design
principles that have resulted in the achievement of the PUB’s
Active Beautiful and Clean Waters Certification, a first for a private
mixed-use development. The development was expected to save
49% of water consumed annually and reduce its dependence on
potable water. Sustainable construction was achieved through
utilising sustainable building systems such as high strength
concrete elements (columns, walls), precast elements (walls)
and pre-stressed concrete elements (beams, floors).

Illustrations are artists' impressions only.
Credit: Paya Lebar Quarter
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MEET THE NEWER, BETTER
AND GREENER BEACH CENTRE!
The rejuvenated Beach Centre sparkles as a prime example of how adopting the principles of
sustainability can produce a host of benefits. The extensive incorporation of energy and water
saving features means this grand old building actually delivers better performance than before,
and at dramatically reduced costs.
plant efficiency of 0.597 kW/RT (computed over 24 hours
annualised), one of the most efficient for a retrofitted
building in Singapore and 46.9% more efficient than code
requirements.

Beach Centre, situated prominently on a spot bounded by Beach
Road, Seah Street and Purvis Street, has been around since the
mid-80s and is one of the grand old dames among office buildings
in this locale. The building has been rejuvenated to maintain
its stature and as part of the exercise, the project owner has
requested that energy and environmental sustainability be the
guiding principle behind the building re-design and selection of
plant and equipment.

•

Lighting replacement with LED lamps at all common areas
to achieve more than 50% lighting energy savings.

•

Re-configuration of roof space to accommodate 100 kWp of
solar panels.

•

Replacement of water fittingsand extensive use of green
building materials.

Cost benefit analysis studies conducted pre-retrofit indicated
potential annual savings of up to SGD$145,000 and a payback
period of less than three years.
Annual PV Generation

Before

121,056 kWh

After

Figure 1: Images of Beach Centre before and after rejuvenation.

Increase
Construction
Cost by

It is hence little wonder that the result is a retrofitted building that
is 34.8% more energy efficient than a code compliant one, and has
therefore been awarded the highest accolade in sustainability in
Singapore – the BCA Green Mark Platinum award.

2.18%

Potential
Annual Savings of

2S$145,726

•

Replacement of existing air cooled chillers with a state-ofthe-art water cooled chilled water system having weighted

1

724,206 kWh

Annual Water Savings

Emission Reduction of

362 tonne of CO2

Energy Efficiency Index (EEI) of

131.6 kWh

Figure 2: Pre-retrofit estimation of incremental costs, potential
savings and payback, along with other tangible benefits.
These greatly helped the project team account for the estimated
2.18% increase in retrofit costs due to the incorporation of some
green features. The business case to for the building to ‘go green’
was further reinforced by the government incentive schemes
available, in particular the additional Gross Floor Area Incentive
Scheme which the project is applying for.

The retrofitting work to the 7,669 sqm building included:
Façade rejuvenation using double glazed panels resulting in
overall ETTV of 31.6 W/m2.

2.7 years

757 m3

The design team began with a rigorous evaluation of the building's
existing conditions to determine the scope of the retrofit work,
carefully balancing the ideals of building conservation and reuse with the need for functionality and long term operational
efficiency. Value engineering workshops saw architectural design
options and ACMV air – conditioning and mechanical ventilation
strategies being reviewed, studied and tested using simulation
tools,from simple Excel-based calculators to complex energy
and heat load modelling.

•

Annual Energy Savings
Payback of

Bhutan, Cambodia, China, Indonesia, India, Korea, Malaysia, Maldives, Mongolia, Nepal, The Philippines, Singapore, Thailand, Vietnam
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SOLAR: CASHING IN
ON YOUR ROOF
For anyone looking for a clean and renewable energy source, a good place to start would be the
roof. With solar energy production becoming more affordable than ever, it's time to make the
best use of rooftops, even for those who don't have one.

Solar energy is the most abundant form of renewable energy in
tropical Singapore, directly converting sunlight into electrical
energy using photovoltaic (PV) cells. PV panels can be installed
either as rooftop systems or used to replace conventional building
materials on the building envelope as building-integrated
photovoltaic (BIPV) systems.

Maximising Your Solar Energy Harvest
Beyond choosing a suitable business model, knowing how
to ensure the panels on your roof are functioning at their
maximum potential is vital.

Why Go Solar?
Once seen as an expensive investment, solar PV has since
transformed into a viable alternative energy source both globally
and locally. Since 2009, the cost of PV modules has fallen from
over 4 SGD/Wp to 0.53 SGD/Wp (Jan 2017).1 The payback period
for solar PV investments has also dropped to 7 to 9 years for
large commercial rooftop installations.2

Place your panels away from
potential shading sources such as
neighbouring buildings and trees.

You Don’t Need A Roof To Go Solar
Conventionally, solar energy adopters funded the costs of
purchasing and maintaining their solar PV panels. Today, new
business models in the solar industry have made going solar
more accessible than before.

Tilting solar panels at 10 to 15
degrees to the horizontal plane:

Solar Leasing
Solar leasing companies to
install and maintain solar panels
on their roofs.

•

Maximises energy harvest

•

Allows for self-cleaning on
rainy days

Panels tilted beyond 20 degrees
receive lesser overhead
equatorial sunshine and may
also cause glare for buildings in
the vicinity.

Building owners pay to consume
electricity generated from panels
Rooftop Leasing/Licensing
Lease your rooftop space to solar
leasing companies
Earn based on space leased out

Refer to the best practices
listed in the Handbook for Solar
PV Systems published by BCA
and EMA.

Off-site Power Purchase
Agreement (PPA)
Purchase solar
energy generated on
other buildings

http://www.bca.gov.sg/
publications/others/
handbook_for_solar_
pv_systems.pdf

No rooftop space needed

1
2

Source: National Solar Repository, SERIS
Considering straight pay back period for a 100kWp system and above.
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2030 (TARGET)

80%
MAY 2017

>33%
2010

10%
2005

0.5%

PERCENTAGE OF
GREEN BUILDINGS IN SINGAPORE

