Mission Statement

Shown below is the BCA identity with the mission statement.
The mission statement is typeset in FF Dax Regular with the
core values in FF Dax Extra Bold. The Pantone colours for the
mission statement are stated as follows:
SAFE

= PMS 2925C / 85C 20M

HIGH QUALITY = PMS 241C / 30C 100M
SUSTAINABLE = PMS 369C / 60C 100Y
FRIENDLY

= PMS 143C / 30M 100Y

The rest of the mission statement is in BCA Grey PMS 424.
Format (b) shows the mission statement in a two-colour
application. In this case, a 75% tint of BCA Red PMS 032 will be
used for the core values.
Format (c) shows the BCA identity with the mission statement
as a white mark reversed out of a GREY ﬁeld PMS 424 or only on
BLACK ﬁeld as an alternative.

(a)

We shape a safe, high quality, sustainable and friendly built environment.

(b)

We shape a safe, high quality, sustainable and friendly built environment.

(c)

We shape a safe, high quality, sustainable and friendly built environment.
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CEO’s MESSAGE
Paris. In addition, BCA led industry delegation to worldwide
conferences on sustainability, such as the GreenBuild (EuroMed)
conference in October and the US GreenBuild conference in
November. A special documentary series titled “Green Nation”
was broadcasted on Channel NewsAsia, allowing viewers around
the region to learn about Singapore’s green building journey.
Here in Singapore, BCA engaged the general public through new
outreach programmes, such as the “Build it Green (BiG) Day
Out” carnival and Green Office Pop-Up interactive showcase.
Indeed, such platforms allow us to share Singapore’s initiatives
and achievements within and beyond our shores. In addition,
the newly launched on-line carbon calculator will allow users to
take stock and effectively benchmark their buildings’ embodied
carbon footprint. The BCA Green Mark Online has also been
newly enhanced to better serve Green Mark applicants in their
certification process.

2015 was a momentous year for the Building and Construction
Authority (BCA) as we celebrated a decade of green building
journey in Singapore. Since 2005, BCA’s Green Mark scheme
has been instrumental in guiding the design, construction and
operation of buildings towards enhanced energy performance.

To cap off an eventful year, I would like to express my heartfelt
gratitude and appreciation to SGBC for my nomination for
the World Green Building Council Chairman’s Award, which
I humbly received in October. The award is a testament of the
strong commitment and close collaboration of the government,
non-government organisations, industry stakeholders and the
dedication and hard work of my colleagues in BCA. I would
like to thank all our industry stakeholders and partners for the
tireless support all these years. I am confident that this award
gives us further motivation to forge closer collaborations and do
even better.

Our collaborations with the industry and stakeholders have
reached new heights in recent years, in line with our belief that
concerted efforts will lead us to our common environmental
sustainability goals. Green Mark 2015 was holistically reframed
from the Green Mark for New Buildings (Non-Residential)
with involvement from 14 industry taskforce and 125
industry professionals.

Looking at the year ahead, we are expecting several exciting
activities. The International Green Building Conference 2016
themed “Build Green: The Next Decade” will take place in
September. The event signifies BCA’s ambition to continually
revitalise our sustainability journey with new plans and
aspirations.

We also celebrated the achievements of passionate professionals
of the green building movement through the prestigious Green
Building Individual Awards, jointly given out by BCA and the
Singapore Green Building Council (SGBC). The Green Visionary
Award and the Lifetime Achievement Award were introduced
last year in conjunction with Green Mark’s 10th anniversary. The
late Mr Kwek Leng Joo, Deputy Chairman of City Developments
Limited, was one of the two individuals to be conferred the Green
Visionary Award.

Another key milestone is the formation of the Built Environment
Research and Innovation Institute (BERII) within BCA. One of
BERII’s main focus is enhancing research and innovation in
green buildings to meet the challenges ahead. This includes the
development of the world’s first high-rise rotatable laboratory for
the tropics called BCA SkyLab. The BCA SkyLab is a state-of-theart rotatable test facility, well equipped with precise monitoring
instrument. This new facility is modelled after the Lawrence
Berkeley National Laboratory’s FLEXLAB (Facility for Low Energy
Experiments in Buildings), and it is expected to be completed
with a pipeline of technologies to start test-bedding by the first
half of this year.

Another good example of our collaborations with the industry
and stakeholders is the development of a standard Energy
Performance Contract (EPC) template with SGBC. It helps to
facilitate partnerships between EPC firms and building owners.
The standard contract template would allow building owners to
ease into building retrofit projects and have greater confidence in
the energy savings guaranteed by the EPC firms. Other notable
collaborations include the incorporation of the Singapore Green
Building Product (SGBP) and Singapore Green Building Services
(SGBS) certifications in the Green Mark 2015 scoring criteria.
This aligns the standards in choosing energy efficient solutions,
which is beneficial to building owners.

Do continue to support us on our green building journey for a
greener tomorrow!

On the international front, BCA represented Singapore in the
launch of the unprecedented Global Alliance for Buildings and
Construction on the inaugural Buildings Day during COP21

Dr. John Keung
Chief Executive Officer
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GREEN MARK
2005 TO 2015:

As a small city-state, Singapore’s size and resource constraints
are compelling reasons to drive sustainable urban development.
The continuous efforts in this aspect has put Singapore on its
current path towards becoming a Green Nation. Greening the
city states built environment is championed by the Building
and Construction Authority (BCA). Since its fruition in 2005, the
BCA Green Mark Scheme has galvanised the green building
movement in Singapore. The scheme, initially developed as a
yardstick to rate the environmental sustainability of buildings,
has developed into much more over the years.

A JOURNEY
TOWARDS
A GREEN
NATION

Journey from
First to Third
Green Building
Masterplan

2006

First Green
Building Masterplan

• Built on the foundation of the
BCA Green Mark Scheme
• Structured to encourage,
enable and engage industry
stakeholders to adopt
new green buildings

2009

Second Green
Building Masterplan

• To progress together with the
Inter-Ministerial Committee
on Sustainable Development
(IMCSD) report on
Sustainable Singapore.
• Shifted the spotlight on to the
large existing building stock in
order to achieve the key target
in the IMCSD report of having
“at least 80% of buildings in
Singapore to be green by 2030”.
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PRESENT
Third Green
Building Masterplan

• Developed to go beyond just
buildings, by progressively
working towards engaging
building tenants and occupants
to drive energy consumption
behavioural change and to
address the well-being of
the people.

GREENED

INTERNATIONAL PRESENCE

#4

#1

Over
290 overseas
applications
from 14 countries

more than

31%
of total GFA

#5
about 144+ million
square metres
Total GFA for
local and overseas
based application

#2

#6

Global 100 Most
Sustainable Companies
(4th)
Keppel Land
(34th)
City Developments Limited
(84th)
CapitaLand Limited
CapitaCommercial Trust

#7

Channel NewsAsia
Sustainability Ranking
Top 20 Companies in Asia
(2nd)
City Developments Limited
(17th)
CapitaLand Limited

more than 2,700
green buildings
in total

#3
more than
81 million m2
green GFA in total

THINGS
you should
KNOW
about our
PROGRESS
TO DATE
(As of May 2016)

TRAINED

Top 100 Companies
in Asia
(25th)
Keppel Land Limited
(64th)
CapitaCommercial Trust

#9
#8

335

4,281

Green Mark
managers

Green Mark
professionals

#10

~1,200
Green Mark
facilities
managers

Collaboration
To date, we have successfully achieved Green Mark standards in more than 31% of our building stock. This
is attributed to the continued commitment of all stakeholders towards a common purpose. Nonetheless,
further collaboration across the value chain ranging from government agencies, non-profit organisations,
to corporate industry players, educational institution and end users should be developed further in the path
towards becoming a truly Green Nation.
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BCA CEO CONFERRED

2015 WorldGBC
Chairman's Award 2015
Already well recognised both locally and internationally for his contributions towards enhancing
environmental sustainability and reshaping the building industry, Dr John Keung adds another
coveted feather to his cap with this latest accolade.

The World Green Building Council (WorldGBC) has conferred
its prestigious Chairman’s Award 2015 on Dr John Keung, Chief
Executive Officer of the Building and Construction Authority
(BCA) in recognition of his visionary leadership and achievements
in advancing the green building movement.
Dr Keung was one of three award recipients at the WorldGBC
Congress held in Hong Kong on 29 October 2015. He was also
the first recipient from Southeast Asia since the launch of this
Award in 2011.
Mr Bruce Kerswill, Chairman of WorldGBC said, “Dr Keung’s
efforts have been instrumental in advancing the movement, in
raising awareness of the challenges the world faces and most
importantly, in implementing policies and initiatives that advance
the green building movement. The WorldGBC Chairman's Award
recognises his vision and leadership, and we congratulate him on
his achievements.”
As CEO, Dr Keung spearheaded and charted the strategic
directions and goals for the greening of the built environment
through the advanced development of the holistic green building
rating system, the BCA Green Mark and its green building
masterplans. His zealous efforts and dedication to accelerate
the green building movement, along with active collaboration
with government agencies, non-government organisations and
industry stakeholders, has brought about a more consolidated
and concerted action for the building sector.

Dr John Keung (centre) received the WorldGBC
Chairman’s Award from Mr Bruce Kerswill (Chairman of
WorldGBC, right) and Ms Terri Wills (CEO of WorldGBC,
left) at the WorldGBC Congress Gala Dinner 2015 held in
Hong Kong on 29 October 2015.

Dr Keung reflected, “I am deeply humbled and honoured to receive this award. Our success would not
have been possible without the commitment and close collaboration of the government, non-government
organisations and industry stakeholders and the dedication and hard work of my colleagues in BCA. I dedicate
this award to all my colleagues in BCA, our stakeholders and partners for their continuous support and
invaluable contributions in creating a sustainable built environment. I would like to express sincere thanks
to SGBC for the nomination, and WorldGBC for the award. I look forward to even closer collaborations with
our stakeholders and partners for many more years to come.”
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A New Standard Template for

FINANCING ENERGY
EFFICIENCY
RETROFITS
for Buildings
While retrofitting to achieve better energy efficiency is a desirable objective for any building,
financial and technical considerations may put up barriers. With the new EPC template,
building owners will find it much easier to start the ball rolling on the road towards greater
efficiency and sustainability.
Strata Titles (MCSTs), Special Purpose Vehicles and EPC firms
for energy efficiency retrofits.

To help building owners overcome the initial financial barrier
to retrofit their buildings, the Singapore Green Building Council
(SGBC) has collaborated with the Building and Construction
Authority (BCA) to develop a standard Energy Performance
Contract (EPC) template for building owners and EPC firms.

“There is a strong business case to retrofit energy inefficient
buildings. The EPC provides a market solution to help building
owners achieve energy savings and has been gaining popularity
over the years. It is timely to launch the standard template
contract, putting together the best practices. We hope that this
will inspire confidence in building owners to make the decision to
embark on energy-saving initiatives,” said Dr John Keung, CEO
of BCA.

Having an EPC helps guarantee energy savings for building
owners of existing buildings without an initial financial outlay.
The EPC firm will guarantee specific energy savings for the
building over a set period of time, either in monetary terms or a
savings percentage. The EPC firm could either provide financing
to undertake all the necessary works to complete the retrofit of
the building, or the building owner could finance the retrofit. For
the first option, the building owner will not need to incur an initial
financial outlay to start saving energy. In both cases, the cost of
these works will be offset by the energy savings as a result of
the retrofitting.

The standard template EPC will be available for purchase from
SGBC in early 2016. EPC firms certified under SGBC’s Singapore
Green Building Services (SGBS) labelling scheme will also be
using this contract in their EPC projects. For more information,
please contact SGBC at 6732-5518 or email enquiry@sgbc.sg.

With this new standardised template, it helps to accelerate the
retrofitting process by clearly spelling out key conditions of
contract for both the building owner and the EPC firm, so that
building owners can better focus on the critical component of
the EPC, i.e. the amount of energy savings guaranteed. This
template was developed in consultation with several established
EPC firms and building owners to ensure it addresses the needs
of the industry.

CASE STUDY: SIM LIM TOWER
36 years old
41% savings in electricity
bills (excluding tenants)
86,000 kWh/average
monthly energy savings

“With this standard template, building owners can ease into
building retrofit projects, allowing their buildings to become
more energy-efficient, with a healthier environment for their
occupants. Having in place an EPC will also allow building
owners to focus on other aspects of the building, knowing
that the building’s energy efficiency and performance is
in the hands of professionals,” said Mr Chia Ngiang Hong,
President of SGBC. The new EPC template was part of SGBC’s
commitments made during Buildings Day at COP21 in Paris on 3
December 2015 to drive change and market transformation for
green buildings.

Retrofits completed in
March 2015 under an
EPC arrangement
Mr Lee Ong Chun, Chairman of MCST of Sim Lim Tower, is
satisfied with the results of the EPC retrofit: “The retrofit
has improved our building’s energy performance, efficiency
and occupants’ comfort. In achieving the BCA Green Mark
GoldPlus Award, the entire exercise has added value and
enhanced the image of our building. The EPC firm can help
to oversee the efficiency upkeep of the retrofitted works
to ensure the same efficiency is maintained at all times,
hence sustaining long term energy savings.”

This new EPC template complements the Building Retrofit
Energy Efficiency Financing (BREEF) scheme by BCA, which
offers financing to building owners, Management Corporation
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Stronger collaboration with

Singapore Green
Building
Council
in Green Mark 2015
Adding to the strength of Green Mark 2015, firms, products and services certified by the
Singapore Green Building Council under its green labelling scheme all earn extra points for
themselves and their users.

With the official launch of Green Mark 2015 in September 2015,
the industry saw greater emphasis in driving and communicating
sustainability outcomes. The holistically reframed rating system
encompasses four main sections including Climatic Response,
Building and Energy Performance, Resource Stewardship as well
as Smart & Healthy Building. A bonus section on Advanced Green
Building Efforts was added to recognise sustainability efforts that
go beyond assessment requirements. Firms are also now able to
leverage Singapore Green Building Council (SGBC) certifications
to score more points in their application for Green Mark awards.

Greater Recognition for Usage of
Higher Rated Green Products
Under Section 3.02c Sustainable Products of Green Mark for
New Buildings (Non-Residential) 2015, products certified
under the SGBC’s Singapore Green Building Product (SGBP)
labelling scheme will receive greater recognition under the
Functional Systems Criteria and/or Singular Sustainable
Products outside of Functional Systems Criteria, up to a
maximum of 8 points.

In addition, under Section 4.03d (iii) Energy Performance
Contracting (Advanced Green Effort), 1 point will be awarded
to the green building project if a SGBS-certified Energy
Performance Contracting (EPC) firm has been engaged
to implement suitable projects related to performance
guarantee on energy efficiency, renewable energy or
energy recovery.
The engaged EPC firm can provide one or more of the
following services:
• Provision of energy efficient technology and services
including financing, design, implementation and
management of projects
• Supply, installation and commissioning of cooling
and/or heat-recovery systems
• Supply, installation and commissioning of CHP or
tri-gen power generation
• Supply, installation and commissioning of solar PV or
thermal systems
• Solar leasing
• M&E contracting

Functional Systems include Flooring, Ceiling, Roof, External
Wall, Internal Wall and Door systems; Singular Sustainable
Products outside of Functional Systems cover Hardscape
and Building Services products. In addition, usage of SGBP
products rated 2-ticks and above can accrue a maximum of
2 additional points that can be scored under either of the
earlier mentioned sections in Green Mark 2015.
With the introduction of Green Mark 2015, BCA has also
acknowledged the merit of SGBC’s Singapore Green
Building Services (SGBS) certified firms and has reflected
this recognition in the new assessment criteria. 0.5 point
will be awarded for each SGBS certified services firm under
the Green Companies Criteria of Section 1.10c ‘Environment
Credentials of Project Team’. The maximum number of
points obtainable under this Criteria is 1.5, with the total
points obtainable for Section 1.10c capped at 2.

With these new measures, products and services certified
by the SGBP and SGBS labelling schemes can gain greater
standing and increased visibility in the building and
construction industry.
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Embarking on Learning Journeys to

greenbuild europe
and usa
Green building has developed into a global trend, with worthwhile new ideas and technologies
springing up everywhere around the world. The BCA-led trips to GreenBuild Europe and USA
certainly proved a fruitful one, with delegates able to both share and learn on the various aspects of
environmental sustainability.
The Greenbuild conference is one of the major international
platforms for green building advocates and professionals to
exchange new ideas, methods and technologies. Over the past
few years, the Building and Construction Authority (BCA) has
led several Singapore delegation teams to attend the annual
conference held at USA. In 2015, however, BCA attended two
Greenbuild conferences in the same year to broaden our
learning experience - the inaugural Greenbuild (EuroMed)
conference in October 2015 and Greenbuild conference in USA in
November 2015.
Greenbuild (EuroMed) 2015
Greenbuild (EuroMed) in Verona, Italy, was the first Greenbuild
conference held outside USA. Held from 14 to 17 October 2015,
the conference showcased excellence in sustainable building
know-how, technology and systems to attendees mainly from
Europe and the Mediterranean. It was held in conjunction with the
international Smart Energy Expo trade show, which is dedicated
to energy efficiency and the green-economy.

The delegation team had also met up with Green Building
Council (GBC) Italia during the conference.

The Singaporean delegation to the conference was led by BCA
CEO Dr John Keung and comprised BCA staff members and
industry representatives. Dr Keung also presented at the
conference on the topic, “Singapore: Leading the Way for Green
Buildings in the Tropics”. He shared how Singapore paved the way
for Green Buildings by implementing various measures such as
Green Building Masterplans and policy changes, the challenges
faced and lessons learned, and finally our achievements as the
leading city in the tropics for raising environmental sustainability
standards in the built environment.
Greenbuild USA 2015
BCA also led delegations on a learning journey to Greenbuild USA
from 11-21 November 2015 to learn best practices from other
leading cities and increase international awareness of our Green
Mark schemes.
BCA's Deputy Managing Director for the Built Environment
Research and Innovation Institute (BERII) led a pre-trip delegation
consisting of 13 invited technical experts and BCA delegates to
Boston, which was named the most energy-efficient city in the
US by the American Council for an Energy-Efficient Economy
(ACEEE) for the fifth consecutive year. The delegation visited
US government representatives from Massachusetts State’s

Dr John Keung presenting “Singapore: Leading the Way
for Green Buildings in the Tropics” at GreenBuild
EuroMed 2015 conference.
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A guided tour was conducted at Gensler’s newly expanded office,
and LEED platinum sites such as PNC Place, and Natural Resources
Defense Council’s office interiors. Government representatives
from the US General Services Administration shared how they
greened their buildings with state-of-the-art systems, leading
other public buildings to follow suit.

Department of Energy Resources to learn about the policies and
initiatives that Boston had implemented over the years to achieve
and maintain such high standards. They also met academics
from world leading institutions such as MIT Sustainable Design
Lab, Harvard Graduate School of Design and Harvard Center
for Green Buildings and Cities. The delegation gathered indepth understanding of Boston’s leading work in research,
development and demonstration (RD&D) on cutting-edge green
buildings technologies and tools.

At Greenbuild USA Expo 2015, BCA set up a Singapore Pavilion
together with SGBC. This offered the international community an
opportunity to understand Singapore’s Green Building movement
and developments. For the first time, four Singapore companies
(Comfort Management Pte Ltd, Consis Engineering Pte Ltd,
Elmich Pte Ltd and Surbana Jurong Pte Ltd) participated at
the Singapore Pavilion, providing an international platform to
showcase their products and services as part of BCA’s efforts to
push for international development.

The main delegation, led by BCA CEO, Dr John Keung, comprised
34 representatives from industry, academia, public agencies and
BCA delegates. The delegation continued the fruitful learning
journey by meeting key figures from the Boston City Government
and Fraunhofer Center for Sustainable Energy Systems, and
visiting LEED Platinum buildings like Atlantic Wharf (office),
Artist for Humanity EpiCentre (existing building) and E+ Green
Building (energy-positive landed residential).

Greenbuild USA 2016 Conference and Expo: Los
Angeles, CA, 5-7 Oct 2016
BCA would be sending out invitations for the upcoming
Greenbuild USA 2016 Conference and Expo later this year.
For more information, please contact the following officers:
• Greenbuild 2016 –
Ms Ong Hui Wen (ong_hui_wen@bca.gov.sg)
• Singapore Pavilion 2016 –
Ms Tan Peipei (peipei_tan@bca.gov.sg)

In Washington D.C., the main delegation attended Greenbuild
International Conference 2015 to learn about the latest
developments in government policies, technology and research,
rating systems and best practices in the global context. They
also visited the green design architectural firm, Gensler, to
understand the thought leadership behind Gensler’s design and
how sustainable strategies were incorporated into their projects.

A group photo of the main delegation, led by BCA’s CEO, Dr John Keung, with Mr John Dalzell from Boston City
Government, taken outside Artist for Humanity EpiCentre
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HIGHLIGHTS

Prof Christoph Reinhart, Head of MIT Sustainable Design
Lab (SDL) shares his work on Boston Building Energy
Model and UMI Dashboard.

BCA's Deputy Managing Director (BERII), Mr Tan Tian
Chong, thanked Madam Arah Schuur, Director of Energy
Efficiency Division, Department of Energy Resources of
Massachusetts for sharing on the policies and initiatives
that Boston had implemented.

Greenbuild USA 2015 Opening Plenary with James Cameron and Mika Brezinski
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6

JOIN NOW

7 – 9 Sep 2016
Marina Bay Sands

Sands Expo & Convention Centre
10 Bayfront Avenue, Singapore 018956

WHAT OTHERS SAID ABOUT IGBC 2015

80%

90%

97%

of delegates rated their
experience at IGBC 2015
as good or excellent

of delegates would be
interested to attend IGBC 2016
from 7 to 9 Sep

of delegates felt that IGBC
was on par if not better than
other conferences that
they have attended

78%

86%

77%

of the delegates
will recommend IGBC
to their friends/colleagues

of the delegates rated
Green Mark Tours above
their expectations

of the delegates rate
Pre-IGBC as good
or excellent

www.facebook.com/igbcsg
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IGBC 2016 Theme

BuildGreen:
The next decade
The historic Paris landmark agreement signed by 195
nations at COP 21 on 12 Dec 2015 marked a defining
point in our era towards taking action on climate change
mitigation, collectively committing to a common goal
of limiting global warming to below 2 degrees Celsius.
Singapore will continue to play her part in the global
community, by pledging to reduce emission intensity by
36% from 2005 levels, by 2030, and to stabilise emissions
with the aim of peaking around 2030. Climate change
mitigation and environmental sustainability have become
imperative for all stakeholders to grapple with for survival.
We would need to invest more time and resources to
mitigate and adapt to climate change before it is too late.
Translating key policies into action will be crucial for the
next decade and beyond.

Register by 10 June 2016 and enjoy
Special Green Mark Promotion Rate at
$570 for 3 days conference!
(Usual Price at $1150)
Indicate your interest for the conference now!
http://www.sgbw.com.sg/en/register-yourinterest-attend-igbc-2016

Full 3-Day Programme
• includes the Welcome
Reception, Pre-IGBC
• excludes all Tours,BCA
Breakfast Talk for CEOs

$570
(usual rate
at $1150)

Full 3-Day Programme
(with Tour)

Empowerment will be key. Our community must join us in
driving sustainability. As never before, IGBC 2016 will tap
into the power of community through building bridges and
harness the inspiration of collective vision and action. A
platform for all stakeholders, IGBC 2016 will envision what
the next decade could behold and serve as an avenue for
collaborative sharing of ideas, to widen the possibilities
and our imagination of green buildings as a part of the
built environment, and co-existing with our natural
environment.

• includes the Welcome
Reception, Pre-IGBC,
Green Mark Tours
• excludes Leisure Tours, BCA
Breakfast Talk for CEOs

Half Day Pass

• excludes all Tours, lunches

$670

$200

Daily Pass

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

Themed “Build Green: The Next Decade”, the International
Green Building Conference (IGBC) 2016 hopes to inspire
and catalyse new thinking, collaborations and partnerships
as well as new innovative and integrated/ holistic solutions
to climate change. Technology will continue to disrupt and
cross-cut every dimension of our lives. IGBC 2016 will
strive to accelerate this transformative evolution of our
green building movement to shape a sustainable future for
generations to come.

$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

BCA Breakfast Talk for CEOs Sponsor

Gold Sponsors
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Pioneering Leaders of

the green era
Pushing Boundaries to Green our Built Environment
14 OUTSTANDING INDIVIDUALS RECOGNISED AT THE
SINGAPORE GREEN BUILDING WEEK 2015 ON 2 SEPTEMBER 2015

The prestigious BCA-SGBC Green Building Individual Awards, introduced in 2011, are presented to built environment industry
players who have shown strong commitment and conviction towards advocating environmental sustainability in their work. Through
the recognition of outstanding greening efforts, it is hoped that the industry would be inspired to contribute more and help shape a
more sustainable built environment for generations to come.
As Singapore celebrated a decade of our green building journey in 2015, two new special awards – the Green Visionary Award and
Lifetime Achievement Award were introduced to commend exemplary individuals for taking the lead to create a more sustainable
built environment.

GREEN VISIONARY AWARD

Commending highly-driven and passionate forerunners who have transformed the industry and
effectively or continue to shape, lead and influence sustainability efforts locally and regionally.
Er Lee Chuan Seng, Emeritus Chairman,
Beca Asia Holdings Pte Ltd
Er Lee led Beca Asia to become a
leading engineering consultancy
firm in Singapore.
He has
contributed significantly to the built
environment through his service
and leadership in the BCA Board,
where he was Board member from
April 2003 to March 2010 and its
Deputy Chairman from April 2011
to March 2013. Er Lee has chaired
a number of industry committees, including the BCA Green Mark
Advisory Committee, which shapes the direction of Singapore’s
own green building rating system, since the development of
BCA’s Green Mark. He was also Co-Chair of the Singapore BCA
International Panel of Experts for Sustainability (2008, 2009 and
2013). Er Lee is on the Expert Assurance Group for the Energy
Efficiency in Buildings initiative by the World Business Council for
Sustainable Development. He is also Chair of the Advisory Board
for the BCA Centre for Sustainable Buildings, a collaboration
between BCA and the United Nations Environment Programme.
Er Lee was the founding President of the Singapore Green
Building Council (SGBC) from 2009 to 2011 and was instrumental
to get SGBC to be accepted as a full member of the World Green
Building Council (WGBC), of which he later became a board
member from 2010 to 2013. Er Lee continues to serve on SGBC
as its Honorary Advisor. Er Lee was awarded the Public Service
Medal in 2010 by the Singapore Government for his services to
the engineering profession.

The late Mr Kwek Leng Joo, Deputy Chairman, City
Developments Limited (CDL)
As a firm believer and advocate
of
sustainable
development,
Mr Kwek established CDL’s
reputation as a leading green
building champion. This placed
Singapore and CDL on the global
sustainability map. His work also
raised the bar for Singapore’s real
estate industry and drove change
for the local building sector. Under
his leadership, CDL earned its name as Asia’s top eco-developer
and is also the first and only Singapore company listed on the
Global 100 Most Sustainable Corporations in the World for seven
consecutive years, since 2010. Back at home, CDL is the first and
only developer to attain the BCA Green Mark Platinum Champion
award and has also been conferred BCA Green Mark Champion
and Built Environment Leadership (Platinum). Mr Kwek’s
leadership in greening Singapore’s built environment was further
exemplified through his membership in the National Climate
Change Network and Presidency at the Global Compact Network
Singapore. In recognition of his dedication and outstanding
contributions to conserving the environment, Mr Kwek was also
conferred the President’s Award for the Environment, Singapore’s
highest environmental accolade, in October 2015. With Mr Kwek’s
passing in November 2015, his legacy will endure. The industry
will miss his invaluable contributions.

12

LIFETIME ACHIEVEMENT AWARD

Recognising specialists who have pioneered and influenced the industry’s practices.
Green Innovator Lifetime
Achievement Award
Mr Lee Eng Lock
Vice Chairman, Measurement &
Verification Pte Ltd

Green Architect Lifetime
Achievement Award
Dr Kenneth Yeang King Mun
Principal, T.R. Hamzah & Yeang Sdn Bhd
An architect and ecologist by training, Dr Yeang integrates
concepts and ideas from both of these fields in his work.
Regarded as a pioneer of the green building movement and
ecologically-mindful construction back in 1974, his contribution
to this field includes developing a model for eco-design and
eco-masterplanning, based on the idea of 'ecomimicry' and on
designing to achieve a seamless and benign bio-integration of
our built environment with nature. His work adopts bioclimatic
principles as low-energy buildings with minimal dependency on
non-renewable energy. He has designed and delivered numerous
passive-mode bioclimatic and ecological buildings worldwide.

A mechanical engineer extraordinaire, Eng Lock is internationally
recognised as an energy efficiency expert and one of the best
practising engineers in Asia. Eng Lock pioneered the designing
and operation of HVAC and ACMV systems through superior
engineering, innovative design, and attention to details. As
such, he has been leading the industry in the optimisation of
HVAC systems globally and received several accolades such as
the American Council for an Energy Efficient Economy (ACEEE)
Champion of Energy Efficiency in Building Award in 2012. Eng Lock
has been instrumental in the establishment of the robust energy
efficiency, and measurement and verification (M&V) standards
for chilled water plants through accurate measurement and
monitoring. This emphasis on M&V has also led to the adoption
of similar measures for other building processes and systems to
ensure performance optimisation.

Green Advocate of the Year
Ms Farizan d’Avezac de Moran
Senior Partner,
GreenA Consultants Pte Ltd

Young Green Advocate of the Year
Mr Sam CS Tan
Group Managing Director,
KEN Holdings Bhd

Young Green Architect
of the Year
Mr Tan Szue Hann
Deputy Head (Sustainable Urban
Solutions) & Principal Architect,
Surbana Jurong Pte Ltd

Young Green Innovator
of the Year
Dr Shah Kwok Wei
Assistant Director, Department
of Building, School of Design and
Environment, National University of
Singapore (NUS), and Deputy Head,
Institute of Materials Research and
Engineering (IMRE), Agency for Science,
Technology and Research (A*Star)

Green Building Individual Commendation Award
Mr Lau Kah Kee, Paul
General Manager (Projects),
Keppel Land Ltd

Mr Koh Kok Sin
Director (Organisation Development),
NTUC Fairprice Co-operative Ltd

Mr Wu Tzu Chiang
Director,
DP Architects Pte Ltd

Er Lim Ming Sing, Alfred
Vice President and Head (Property
Services), CapitaLand Singapore Ltd

Er Tang Pei Luen
Assistant Chief Structural Engineer,
JTC Corporation

Er Yong Siew Onn
Associate Director,
DP Engineers Pte Ltd
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WIDER COLLABORATION AND ENGAGEMENT

GREEN MARK ONLINE

ENHANCED!

Now available for New Non-Residential and Residential Building Version 4 and 4.1
and Existing Non-Residential Building Version 3.0 projects

One-Stop Platform for
Documentation Submission

Application Module for Green Mark
Specialist Certification

The BCA Green Mark Online is newly enhanced to provide
a one stop platform for project documentation submission,
which would facilitate better co-ordination and management
of project details for Green Mark certification. Project coordinators will be able to access the system to upload the
documents required for project submission and review at their
convenience. It works seamlessly with other tool such as the
Green Mark Score Calculator where scoring can be imported
to this platform for tracking on environmental standard.
Documented records can be retrieved and made available for site
verification check and review after project completion, making
it easier to manage key documentation details over the project
life cycle.

Applying or renewing your Green Mark Specialist Certification can
now be done through the new Green Mark Specialist Application
module via the BCA Green Mark Online. This enhancement not
only provides you the convenience and avenue to submit your
application or renewal for Certified Green Mark Specialist, it
also tracks the application status with ease. For Certified Green
Mark Professional (GMP)/ Green Mark Facilities Professional
(GMFP), there will also be added features like email notification
prior to certificate expiry to remind them of renewal application
as well as auto-retrieval of their past records for reference
and use.

For more information, please visit
https://www.bca.gov.sg/GreenMarkOnline/
https://www.bca.gov.sg/GreenMark/gm_manager.html
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NOW, I KNOW MY

own building's EMBODIED
carbon footprint!
If computing your own carbon footprint has had you scratching your head, you are probably not alone.
Now, with BCA's new online carbon calculator, getting the right number is easier than ever.

the focus is usually on reducing the “operational carbon”
of building projects to achieve carbon efficiency. However,
in doing so, more carbon-intensive building materials and
processes might have been used to construct the building.
So, even though the buildings have become more efficient in
handling “operational carbon”, the weightage of “embodied
carbon” might get heavier at the same time. Therefore, it is
important to consider “embodied carbon” to ensure there is
overall reduction carbon emissions.

Starting from January 2016, the industry can now utilise a
web-based carbon calculator to compute and submit buildings’
embodied carbon footprint for Green Mark submission. The
BCA Embodied Carbon Calculator was developed by BCA for
record keeping and effective benchmarking of embodied carbon
footprint in buildings.
“Carbon computing is a complicated and tedious process.
The web-based calculator has in-built formula and provision
of pre-determined emission factors (EF) to simplify the
computing process. We hope this will encourage more industry
players to compute their buildings’ carbon footprint.” said Mr
Jeffery Neng, Assistant Managing Director of BCA's Built
Environment Research and Innovation Institute (BERII). The
tool also allows inputs of user-defined emission factors.

Projects aiming for Green Mark certification under the latest
Green Mark 2015 criteria can also make use of the calculator
to compute the embodied carbon footprint, and score for Green
Mark points under section 3: Resource Stewardship. With
the calculator accessible through the Green Mark E-portal,
it allows a seamless submission of carbon reports through
this portal after project teams have minimally declared
the quantities of concrete, steel and glass used in their
building project.

The total carbon footprint in a building’s whole life-cycle
can be categorised into “operational carbon” and “embodied
carbon”. Embodied carbon of a building refers to the amount
of carbon emitted into the atmosphere in the process of
producing the building materials for constructing a building,
whereas operational carbon refers to the carbon emitted due
to the operations of the completed building.

With this, building developers and owners can strive
to improve buildings’ embodied carbon efficiency
through designing with ‘Green’ intent, and work
towards to a more sustainable built environment where
buildings are not only energy-efficient, but also lowembodied-carbon.

“Embodied carbon” is generally considered to be small or
even negligible compared to “operational carbon”, and thus

Project team can easily compute their
building’s embodied carbon footprint by
declaring the quanitities of construction
materials used.

Visit the carbon calculator at www.bca.gov.sg/carboncalculator and
start to compute your building’s embodied carbon footprint now!
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Compelling Reasons to

go green
Over a short span of a decade, the Green Mark Scheme has been instrumental
in Singapore’s development into a hub for green buildings in the tropics/
sub tropics, establishing a strong business case through sustained high
performance. Till date, more than 31% of buildings are green and herein lies
4 compelling reasons for buildings to go green:

1

2

Operational cost savings and
increased asset value

Growing list of “Green Marked”
developments in Singapore

A study on 83 retrofitted existing buildings in 2015 suggested
that retrofitted buildings could save about 40% of energy
for air-conditioning, and an average of 16% off electricity
bills. This improves a building’s net operating income and
can increase the valuation by about 2% as proven in the
separate study conducted by BCA, NUS and 6 real estate
consultancy firms.

One in two large hotels in Singapore and one in two major
office buildings* in the central business district have already
been certified under the Green Mark Scheme and enjoying
energy savings. With at least 80% of buildings in Singapore to
be greened by 2030, business owners could stand to lose their
competitive edge if they do not get their buildings greened.

3

4

RECEPTION

Strong market demand for
green building spaces

Competitive edge in exporting
green building expertise

Today, many reputable organisations only lease spaces
from green buildings as part of their Corporate Social
Responsibility policy and due to the healthy and conducive
indoor environment that green buildings provide.
Under Public Sector Taking the Lead in Environmental
Sustainability (PSTLES), public sector agencies are
required to lease office spaces and procure event
venues from green buildings hence driving demand for
such buildings.

As the regional green building hub, Singapore has spurred
interest in environmental sustainability in the region and
is on her way to establish a core of 20,000 “green-collared
workforce” by 2020. Local companies which are strong
in sustainability design and practices have a competitive
advantage when exporting their services overseas.
Singapore's achievements in environmental sustainability
have also won international recognition. Keppel Corporation,
City Developments Limited, and CapitaLand have all had
accolades as the Global 100 Most Sustainable Corporations.

In addition, even supermarket chains (e.g. FairPrice and
Giant) have committed to green their premises over the next
three years.
To learn more, check out the green developments in Singapore today at http://www.bca.gov.sg/green_mark/
*
Based on a sample of major office buildings with GFA>20,000m2 in Central Business District (CBD)
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green building
workshop
For valuers

The value of green buildings lie not only in substantial cost savings, but also improved investment
and financing opportunities. As such, it is timely for valuers to gear up with better understanding
on the intricacies of green building valuation.
Following the introduction of green building valuation guidelines
in October 2015, a workshop jointly organised by Singapore
Institute of Surveyors and Valuers (SISV) and the Building and
Construction Authority (BCA) was held on 17 November 2015. A
total of 70 participants had an enriching session learning about
the business case for green buildings and considerations of
valuation methodology for green buildings.

BCA’s Building Energy Benchmarking Report (BEBR) 2015 is a
helpful reference to facilitate the valuation of green buildings. The
report provides energy performance benchmarks and highlights
the Top 10 energy efficient buildings for each building type. This
information will enable valuers to benchmark the properties
they are valuing to gain better understanding of the building’s
operational performance.

Industry experts, Dr Lim Lan Yuan (President of Valuation &
General Practice, SISV), Mr Tan Keng Chiam (Head of Valuation
Advisory Services, Jones Lang LaSalle Singapore), Mr Toh Eng
Shyan (Director of Green Mark Department - Existing Building,
BCA), and Mr Lim Fatt Seng (Managing Director, Comfort
Management Pte Ltd) were invited to share their insights on
green building valuation, policies, and business cases.

Value and Demand for Green Buildings
The PSTLES (i.e. Public Sector Taking the Lead in Environment
Sustainability) Green Procurement Requirements for public
agencies and Corporate Social Responsibility policies of
multinational corporation (MNC) tenants have driven the demand
for green buildings and offices. Hence, higher leasing and market
risk can be expected for non-green buildings.

Business Case of Retrofitting Buildings to Meet
Green Mark Standards
Treetops Executive Residences was highlighted during the
workshop as a development that carried out major retrofitting
works to achieve 50% energy savings or the equivalent of
2,752,900 kWh/year. The outdoor and indoor environment were
enhanced through extensive landscaping and installation of
electronic air filters to provide a healthy and green environment
for occupants.

In addition, greater interest in green buildings and sustainability
from investors has allowed green buildings to gain a competitive
edge over their non-green counterparts with increased
investment opportunities from funds and institutional investors.
Hence, valuers were challenged to review and diversify
conventional methods of valuing buildings from one that focus
on aesthetics, location and cost, to one that also includes
increased investment/leasing opportunities and reduction in real
estate risks.

Such savings and intangible benefits reaped through green and
energy-efficient features enhance the value of green buildings.
Valuers were encouraged to include a new section on green
features in their valuation reports.

Workshop jointly organised by Singapore Institute of
Surveyors and Valuers (SISV) and the Building and
Construction Authority (BCA).

Mr Toh Eng Shyan (Director of Green Mark Department Existing Building, BCA) presenting on Singapore's Green
Building Policies.

More information on PSTLES:
http://www.e2singapore.gov.sg/Programmes/Public_Sector_Taking_the_Lead_in_Environmental_Sustainability.aspx
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Energy Efficiency of
air distribution system
in existing buildings

While there may be two schools of thought about the criteria for measuring the energy efficiency of
air distribution systems, both have different but equally relevant roles. W/CMH remains an
important gauge for designers of such systems, while kW/RT is more useful when it comes to
monitoring equipment performance and troubleshooting.
Air distribution systems may comprise a combination of AHU,
PAU and FCU (i.e. air-handling unit, primary air-handling unit,
fan-coil unit respectively) and it is an essential component
of a building’s entire air-conditioning system. However, till
today, there is limited information about the operating energy
efficiency of air distribution systems. Existing assessments often
use a single W/CMH (i.e. watt per cubic metre hour) value that
considers usually only the efficiency level based on the design
features of the air distribution system, when in fact, most of such
systems utilize only part of their rated cooling capacity when in
operation in a real world setting. This is because the airflow rates
and pressure losses in actual operating conditions usually differs
from their design specifications. Furthermore, it is difficult to
measure and verify the airflow to derive the true W/CMH value.
This raises reasonable concern whether the single W/CMH value
has been an accurate representation of air distribution systems’
energy efficiency.

Figure 1 shows the range of AHUs’ energy efficiency
measured in terms of kW/RT. Results showed that the
average energy efficiency of all measured AHU was
0.30 kW/RT.

Hence, in March 2015, 6-Sigma Pte. Ltd. was called upon by the
Building and Construction Authority (BCA) to conduct a study to
find out whether kW/RT would be a better measurement tool
for air distribution systems’ energy efficiency. A total of 114 air
distribution system components (i.e. 97 AHU, 16 PAU and 1 FCU)
from 16 commercial properties were evaluated on their energy
efficiency by using the kW/RT measurement. A comparison
was then made against the W/CMH values obtained from their
design specifications.

In conclusion, the kW/RT value provides a more accurate
rating of air distribution systems’ energy efficiency.
While W/CMH criteria remain an important guideline
for designers of air-conditioning systems, kW/RT can
be used for monitoring the equipment performance and
troubleshooting purpose.

The performance of PAU in terms of energy efficiency was
significantly better than AHU. This is natural due to higher
heat load of Singapore fresh air. Figure 2 shows range of all
measured PAU.

Additionally, we also identified a few frequently occurring
conditions which were responsible for inefficiency of
air distribution systems, such as high-pressure losses
in air distribution system, excessively high speed of
supply air fan and incorrect operation of monitoring
and control equipment. From the study, we realized that
with the proper design, testing and commissioning and
optimization, a highly efficient air side systems is not a
difficult task, regardless of the building age or the type of
air-conditioning systems used.

To facilitate the kW/RT measurement process, all selected air
distribution system components were fitted with ultrasonic
water flow meter, immersion type temperature sensors, power
meter, air pressure transducer and data logger. Synchronized
data logging gave the research team an opportunity to verify
collected information against reports generated by Building
Automation Systems. After equipment setup and activation
were complete, each data logger accumulated information for
minimum 72 hours, using one-minute interval. Information
collected by data loggers was further substantiated by the air
distribution system components’ spot measurements. The scope
of spot measurements included airflow, air temperature and
relative humidity.
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Energy efficiency, kW/RT

Average 0.30 kW/RT

AHU number

Energy efficiency, kW/RT

Figure 1: Energy efficiency of all measured AHU in kW/RT. The best
measured AHU was 0.11 kW/RT and the worst 0.53 kW/RT.

Average 0.14 kW/RT

PAU number

Figure 2. Energy efficiency of all measured PAU in kW/RT.
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Benchmark Your

Building's
cooling load
In almost any kind of building, the cooling system usually accounts for the biggest proportion of
energy consumed. Zeroing in on the benchmark cooling loads for different categories of buildings
can be very useful in designing more energy efficient cooling systems and hence optimise overall
energy consumption.
floor area of office buildings, hotels and retail buildings are in the
range of 54-100 W/m², 40-98 W/m² and 93-195 W/m² respectively.
Hotels generally operate around the clock. According to
measured data, the cooling load at night is typically only 60-70%
of the day-time load.

From the data collected from new buildings design for airconditioning in commercial buildings, the design peak cooling
load is in the range of 100-180 W/m² (~20-35 m²/RT for office
buildings), 120-260 W/m² (~14-29 m²/RT for hotels) and 250-350
W/m² (~10-14 m²/RT for retail buildings). The actual operating
cooling load is often lower due to the diversity of air-conditioning
usage, design assumptions and safety factors to take into
account foreseeable peak demand. Most of the time, buildings do
not run at the design peak load, so it is important to design the
air-conditioning system such that it runs efficiently even when
it is operating at part load conditions, for both new buildings or
retrofitted existing buildings.

The measured cooling loads might depend on the season or
time of day when the measurements were taken. This set of data
should only be used as a reference and is not intended to be used
in air-conditioning peak load design and sizing. Nevertheless,
designers have to take into account various part load conditions,
to ensure that the building’s cooling system configuration is
robust, to operate efficiently.

The following cooling load data obtained from the energy audit
results during the operating hours, compiled by the Building and
Construction Authority (BCA) and National Environment Agency
(NEA), show that the average cooling load per air-conditioned

As Refrigeration Ton (RT) is the widely adopted unit of cooling
load in air-conditioning industry, both units W/m² and m²/RT are
used to represent the cooling load usage in this article.

(Conversion: m²/RT = 3517 / W/m²)

Measured m²/RT
Range

Average

Office Buildings (58 projects)

35 – 65

48

Hotels (32 projects)

36 – 88

Retail Buildings (28 projects)

18 – 38

Measured W/m²
Range

Average

Office Buildings (58 projects)

54 – 100

74

58

Hotels (32 projects)

40 – 98

61

27

Retail Buildings (28 projects)

93 – 195

130
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Office Buildings
Office Building: Air-Con/Cooling Load (m2/RT)

Office Building: Air-Con/Cooling Load (W/m2)

Hotels
Hotels: Air-Con/Cooling Load (W/m2)

Hotels: Air-Con/Cooling Load (m2/RT)

Retail Buildings
Retail Building: Air-Con/Cooling Load (m2/RT)

Retail Building: Air-Con/Cooling Load (W/m2)

Based on data from Building and Construction Authority and the National Environment Agency
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2030 (TARGET)

80%
MAY 2016

>31%
2010

10%
2005

0.5%

PERCENTAGE OF
GREEN BUILDINGS IN SINGAPORE

