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CEO’s

MESSAGE
BCA began our green 
journey with the introduction 
of the Green Mark scheme in 
2005. Since then, we have 
set many milestones and 
seen the greening of our 
1600th building this year. 
With that, more than 
20% of Singapore’s 
buildings are now 

green, and we are well 
on the way to our goal 

of hitting 80% by 2030. In 
this commemorative issue 

of Build Green, we highlight 
some of our key achievements 
to date and share with you 
our plans for the future 
- captured under the 3rd 

Green Building Masterplan. 
This blueprint for the next 

five to ten years will outline 
our vision to make Singapore a 
global leader in green buildings 
with special expertise in the 
tropics and sub-tropics. 

The emphasis now is on the 
greening of existing buildings and 
how we can engage and enable 
building owners, facility managers, 
tenants and occupants to play a 

bigger role in the green building 
movement. We will focus on 

three strategic goals.

Firstly, we will focus on 
continued leadership. We aim to 

continue leading and supporting green building advancement 
in this region, through sharing and training on sustainable 
buildings, setting high industry standards, developing innovative 
solutions and grooming a new generation of green specialists 
and experts and much more.

Next, we will focus on proven sustainability performance in 
the areas of monitoring energy consumption, demonstrating 
building energy performance and making such relevant 
information readily available. More attention will also be paid 

to developing a roadmap that addresses carbon reduction 
holistically, improving the quality of the built environment 
and occupant well-being.
 
Finally, we intend to strengthen our collaboration and engagement 
with all our stakeholders. This is where we can together 
champion change via facilitating joint sustainability efforts with 
government agencies and encouraging greater stakeholder and 
community involvement in sustainable development. 

Apart from sharing on our 3rd Green Building Masterplan, 
this issue also covers the business case for green buildings. 
Many building owners and developers are already enjoying 
considerable benefits from greening their buildings, such as 
branding and asset value enhancement, beyond just energy 
savings or the desire to save Planet Earth. 

You can also read all about the findings of a phase two BCA 
study conducted in collaboration with the National University 
of Singapore, which shows how savings in operating expenses 
will translate by about a 2% increase in the capital value of 
commercial buildings. Find out more also on global green 
building trends, detailed analyses on green cost premiums and 
cost savings as well as buyers’ preferences for going green.

Did you know that a Green Mark Platinum or GoldPlus building 
can attain at least 30% and 25% in overall energy savings 
respectively? Flip the pages and get the details on how your 
building can achieve these results too. 

In the fight against global warming, everyone – from 
regulator, industry player, building owner and the man on the 
street – has a part to play. Continue to walk with us on this 
green journey. 

Dr John Keung
Chief Executive Officer



Singapore’s built environment has crossed a major milestone 
by greening about 21% of its buildings in September this year. 
This is a step closer to meeting one of the key targets set by the 
Inter-Ministerial Committee on Sustainable Development – to 
green at least 80% of all buildings by 2030.

To accelerate the process, BCA is working on the details for 
the 3rd Green Building Masterplan to guide Singapore’s green 
building journey over the next five to 10 years. 

A New Vision
The new Masterplan has set a Green Building Vision, with 
the aspiration for Singapore to be a “A global leader in 
green buildings, with special expertise in the tropics and 
sub-tropics – enabling sustainable development and 
quality living”.

Much has been achieved over the past eight years since the 
launch of the BCA Green Mark, and the new vision leverages 
Singapore’s potential to take the lead in addressing challenges 
and exploring solutions in green building developments, 
including innovative, sustainable and actionable solutions for 
the tropics and sub-tropics. 

The 3rd Green Building Masterplan will emphasise on building 
capability in the industry, engaging the tenants and occupants 
for closer partnership between the people, private and public 
sectors, driving consumption behavioural adjustments, as well 
as developing an environment that addresses the well-being 
of the people.

The shift in focus onto the users and people can drive the 
green building agenda further and bring about greater impact 
and contribution towards the nation’s efforts for a high-quality 
living environment for the people and to become a climate-
resilient global city that is well-positioned for green growth.  

Stakeholder Engagement to Accelerate Efforts on Green 
Buildings
BCA will be engaging its stakeholders and partners in 
developing and progressively rolling out economically 
sound, innovative and pragmatic measures under three key 
strategic goals of the Masterplan, namely (i) Continued 
Leadership; (ii) Proven Sustainability Performance; and 
(iii) Collaboration and Engagement with Stakeholders.

3RD GREEN BUILDING
THE INDUSTRY CAN LOOK FORWARD TO A CLOSER PARTNERSHIP 
BETWEEN THE PEOPLE, PRIVATE AND PUBLIC SECTORS TO GREEN 
AT LEAST 80% OF ALL BUILDINGS IN SINGAPORE BY 2030.

3rd Green Building Masterplan 
– Green Building Vision and Strategic Goals

A global leader in green buildings, with 
special expertise in the tropics & subtropics 

– enabling sustainable development and 
quality living

Continued
Leadership

Collaboration &
Engagement

with
Stakeholders

Proven
Sustainability
Performance



In June 2013, BCA convened the 3rd International Panel of 
Experts for Sustainability of the Built Environment meeting 
to review its current approach in championing sustainable 
development. The Panel comprised five renowned experts from 
the United States, Europe and Australia as well as six local 
experts from the public, private and academic fraternities. 

The meeting was also an opportunity for the Panel experts to 
share their knowledge with the industry and help promote 

greater awareness and acceptance in improving energy 
efficiency of buildings and sustainable energy consumption 
behaviour. More than 150 participants from government 
agencies, non-governmental organisations, developers, 
designers, facility managers and building owners were present 
to contribute their ideas at the session on how to take the 
local industry forward in achieving a more energy-efficient and 
lower-carbon-emission built environment in Singapore.   

3rd International Panel of Experts for Sustainability of the Built Environment Meeting

MASTERPLAN
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More than 150 industry participants joined the 3rd International Panel of 
Experts for Sustainability of the Built Environment meeting from 24 to 26 
June for a lively discussion on how to champion sustainable development 
in the built environment.

HIGHLIGHTS

•	 Encouraging	energy	disclosure	and	voluntary	display	of	building	performance
•	 Forging	closer	partnership	between	the	people,	private	and	public	sectors
•	 Engaging	tenants	and	occupants	to	drive	consumption	behavioural	change	and	emphasis	on	
 well-being of users
•	 Enhancing	facilities	management	capability	in	green	retrofits	and	operation	of	green	buildings	
•	 Creating	an	open	research	platform	to	develop	and	test-bed	technologies	for	wider	adoption	and	

deployment of energy-efficient buildings solutions and practices



When McGraw Hill Construction first conducted the study on 
global green building in 2008, green was still an emerging trend, 
largely driven by the need to “do the right thing”. The results 
of the newest study demonstrate, however, that business drivers, 
such as client and market demand, lower operating costs and 
branding and marketing advantages, are now the key factors 
influencing the market. The green building is now considered a 
business imperative around the world and is expected to grow 
even more over the next three years.

Global Green Trends
The study was conducted in 62 countries in seven regions, with 
in-depth profiles of nine countries, namely Australia, Brazil, 
Germany, Norway, Singapore, South Africa, the United Arab 
Emirates, the United Kingdom and the United States. The findings 
of the study reveal that firms around the world are shifting their 
businesses towards green building, with 51% of respondents 
planning more than 60% of their work to be green by 2015. This 
percentage is a significant increase from 28% reported in 2012 
and 13% reported in 2009.

One of the most notable parts of the results is that this growth 
is not a trend isolated to only a few countries or regions. The 
data clearly demonstrate that strong growth in green building is 
expected across all the nine profiled countries. Singapore, with 
currently the highest level of green-committed firms in the study 
(64%), is expected to see a dramatic increase to 89% by 2015, 
revealing a highly-involved set of respondents from this country. 
 
The study finds that US firms expecting more than 60% of their 
work to be green will rise from 40% in 2012 to 53% in 2015. 
This finding is consistent with McGraw Hill Construction’s Dodge 
Market Forecasting Service which sizes the US green share of 

non-residential construction starts at 44% in 2012, which is a 
dramatic increase from 2% in 2005. McGraw Hill Construction 
expects continued growth in this market, forecasting that green’s 
share will increase to between 48% to 55% of non-residential 
starts by 2016. 

The future for green building is not confined to just one building 
type or sector. However, the study findings indicate that some 
sectors will see higher growth than others. Between 2012 and 
2015, 63% of firms have new green commercial construction 
projects (e.g. office buildings, stores, hotels) planned, 45% have 
plans for new green institutional projects (e.g. schools, hospitals) 
and 50% have plans for green retrofit and renovation work on 
existing buildings. These findings are noticeably higher than the 
ones reported for mixed use development (30%), new high-rise 
residential (29%), commercial interiors (25%) and new low-rise 
residential (20%).  

GREEN BUILDING 
ON THE RISE 
GLOBALLY
HARVEY M BERNSTEIN FROM MCGRAW HILL CONSTRUCTION SHARES 
THE RESULTS OF THE ‘2013 WORLD GREEN BUILDING TRENDS 
SMARTMARKET REPORT’ CONDUCTED IN PARTNERSHIP WITH UNITED 
TECHNOLOGIES, WORLD GBC AND USGBC.

Percentage of Firms With More Than 60% of 
Work Green (2012 and Expected for 2015)

Source: McGraw-Hill Construction, 2013



There is some variation of the green activity planned by region 
over the next three years:
•	 Brazil: Strongest future green activity in new commercial 

buildings, with 83% reporting planned activity. 
•	 UAE: Significant work planned in new institutional buildings, 

with 73% reporting planned activity.
•	 UK: Strong future activity in green retrofit work, with 65% of 

firms reporting this planned activity.
•	 Singapore: Significantly higher green activity on the whole 

compared to respondents from other parts of the world. Most 
notably, 66% plan new green commercial projects, 59% plan 
new green institutional projects, 62% plan green high-rise 
residential projects, and 69% plan new green retrofit projects. 

•	 Other parts of Asia: Respondents from other countries 
in Asia (China, Hong Kong, India, Indonesia, Japan, Malaysia, 
Philippines, Sri Lanka and Taiwan) plan most of their green 
work in new commercial projects (73%) and new high-rise 
residential projects (63%). Unlike Singapore, very little green 
retrofit work is planned (40%, lower than global average). 

Green Market in Asia
There are several factors driving activity in Singapore and other 
Asian countries that differ from each other and from the global 
market at large. It is important to understand the factors that will 
encourage and challenge future green adoption in prompting the 
future growth of green. 

Triggers
The top trigger driving green building activity for Singapore firms 
is environmental regulations, indicated by 41% of respondents. 
Given the robust level of green building activity in the country, 
it is fair to say that government actions have had an impact on 
the level of adoption. The top trigger in the other Asian countries 
leading future green building activity is branding and public 
relations, reported by 40% of respondents. This suggests that 
green continues to be a considerable marketing advantage in 
these other countries. 

Challenges
Higher first costs are considered the top obstacle to green building 
by 83% of Singapore firms, but they are significantly lower in 
other parts of Asia (at only 65%, compared to 76% globally). 
Lack of public awareness, on the other hand, is a more important 
challenge in Singapore (reported by 41%) and other countries in 
Asia (39%) compared to the global average of 29%. This suggests 
that education and training can be effective in raising awareness 
on the value and benefits of green buildings and clearing up 
some of the misconceptions surrounding higher first costs. Recent 
research shows that first costs for green building have become 
negligible compared to the first costs of non-green buildings. 

Environmental Reasons
Although reducing energy consumption is the most important 
driver for green building in Asia (73%) and overwhelmingly in 
Singapore (93%), other Asian countries also find reducing water 
consumption (35%) to be an important environmental factor.  
This finding is significantly higher than the global average (25%) 
and suggests that in parts of Asia water is a scarcer and more 
valuable resource.  

Benefits Driving Global Green Building 
The survey respondents also report strong business benefits 
resulting from their green building investments. One of the main 
reasons for this is the operating cost savings being reported by 
firms, both for new construction and for retrofits. According to the 
respondents, new green buildings average an eight-year payback, 
with operating costs decreasing an average of 15% over five 
years, while green retrofits average a seven-year payback and 
an average decrease of 13% in operating costs over five years.

Green building has transformed how buildings are designed 
and constructed, and McGraw Hill Construction’s World Green 
Building Trends SmartMarket Report demonstrates that this shift 
is occurring around the world, not isolated to one specific region 
or sector. As the awareness of the benefits of green building—
including monetary rewards, environmental protection and 
improved human well-being—become more widespread, and 
as the industry becomes more experienced on how to design, 
construct and operate buildings to achieve optimum performance, 
the growth of green building activity will only continue.
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Key Triggers for Green 
Building in Asia and 

Singapore

To download a free copy of the 2013 
World Green Building Trends SmartMarket 
Report, please visit http://analyticsstore.
construction.com/index.php/smartmarket-
reports/world-green-building-trends-
smartmarket-report-2013.html



A recent study of the central air-conditioning systems of 30 new non-residential buildings showed that highly efficient chiller systems 
could reap significant energy savings. The study involved 17 office towers, six hotels and seven retail and commercial buildings which 
were awarded Green Mark GoldPlus or Platinum certification.

All the buildings under the study were achieving a designed and verified average central air-conditioning system efficiency of 0.64kW/
RTon. The system efficiency was measured in terms of the power consumption in terms of kW and the cooling load of the buildings 
measured in RTons. The lower the value of efficiency thus indicates a better performance in energy savings. 

The designed efficiency for new buildings was obtained through building simulation studies using energy modelling tools during the 
Green Mark assessment. Once completed, a two-staged verification was carried out by BCA. The first stage was conducted at building 
completion, and the second stage done one year after operations when the cooling load for the facilities had stabilised. 

In the study, the average performance of the air-conditioning systems of the buildings showed a 23% improvement over a typical code-
compliant system of 0.83kW/RTon for new buildings between 2008 and 2011.

HOW MUCH CAN AN ENERGY-EFFICIENT CENTRAL 
AIR CONDITIONING SYSTEM SAVE YOU?

FROM CHILLER 
EFFICIENCY TO SAVINGS

Building type Chiller Plant Performance
 Average kW/Rton

Office (17 projects) 0.640
Commercial & Retail (7 projects) 0.644
Hotel (6 projects) 0.640
Overall (30 projects) 0.641



At 0.64kW/RTon, a building could potentially save approximately $280,000 each year compared to a building operating at 0.83kW/
RTon. This is assuming the typical weekly operating hours of 55 hours for office buildings in Singapore, a cooling load of 2000 Rton  
and an electricity tariff of $0.25/kWh. 

How much more can other energy-efficient features save you?

Other than buildings using energy efficient air conditioning systems, buildings with efficient green features and energy saving strategies, 
can achieve significant energy savings for buildings.

The table below shows the designed energy savings and verified energy savings comparison for 5 Platinum and GoldPlus projects 
that have completed the whole verification process. The designed energy savings, similar to the designed energy efficiency, for new 
buildings are obtained through building simulation studies using energy modelling tools during the Green Mark assessment. The 
verified energy savings were obtained from the actual energy consumption data collected after the building is in operation for at 
least 1 year, comparing to a code complying building reference energy model that is usually revised to reflect the same occupancy and 
schedule as the actual building operation.

It is noted that most of the buildings are performing better during operation than designed in terms of total energy savings.

The study thus concludes that using energy-efficient air conditioning systems, coupled with other green features, could achieve at least 
30% overall energy savings for Platinum buildings and 25% overall energy savings for GoldPlus buildings. 
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Building Name

Tokio Marine Centre

9 Tampines Grande

Standard Chartered 
Bank (Changi)

City Square Mall

Mapletree Anson

Category

Office

Commercial/ Retail

Commercial/ Retail

Commercial/ Retail

Office

 
 
Green
Mark
Rating

GoldPlus

Platinum

Platinum

Platinum

Platinum

Total 
Designed 
Energy 
Savings ($)
($/yr)
 
$ 207,796.25 
 
$ 675,150.25 

$ 405,178.75 

$ 2,861,316.75 

$ 570,649.25 

 
Design % 
Energy
Consumption
Savings

27.20%

33.00%

36.10%

39.00%

30.30%

Verified 
Total 
Energy 
Savings ($)
($/yr)
 
$ 225,161.12 
 
$ 387,913.75 
 
$ 422,384.00 
 
 
$ 3,133,865.31 
 
$ 678,710.25 

Verified 
% Energy 
Consumption 
Savings

29.59%

32.72%

34.06%

30.79%

30.77%



Case Study: Mapletree Anson

Building Genre: Office building 
Green Mark Award: Platinum 

Prominent features:
•	 High-efficiency	central	cooling	plant	–	VSD	screw	chillers,	VSD	for	chilled	water	and	condenser	water	pump,	VSD	for	the	cooling	tower	fan
•	 Incorporated	heat	pipe	technologies	at	the	pre-cooled	AHU	to	pre-cool	the	outdoor	fresh	air	through	the	cooled	toilet	exhaust	air
•	 Designed	chiller	plant	efficiency	of	0.648	kW/RTon	
•	 Actual	verified	chiller	plant	efficiency	of	0.630	kW/RT
•	 Average	operating	chiller	load	of	680RTon	during	normal	operating	hours
•	 Energy	savings	for	air	conditioning	plant	at	approximately	$335,553/yr	based	on	actual	operation
•	 Energy	savings	for	overall	building	at	approximately	$678,710/yr	based	on	actual	operation
•	 Building’s	Operating	Energy	Efficiency	Index	of	160	kWh/m2/yr
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Residential and commercial buildings have been shown to 
have green cost premiums of less than 5% and a payback of 
less than seven years, according to project submission data 
collected through the BCA Green Mark scheme. The data 
has been derived using the extra construction costs incurred 
in producing a Green Mark building over a code-compliant 
building and computing this premium over the sum of 
annual energy and water cost savings accrued.

However, analysing the submitted green premium data, 
we can see that this often incorporates other ‘features’ 
which are not core requirements to achieving Green Mark 
certification. These features – which include aesthetic 
elements, photovoltaic panels, electric vehicle charging 
stations and other service enhancements – could increase 
the overall costs and thusthe percieved premium for the 
development of green buildings.  

In the analysis of the green cost premium, it is useful to go 
back to the costs of the four critical elements that contribute 
to building performance and environmental protection. 
The four elements are façade, air-conditioning, lighting 
and landscape. In addition, the analysis identifies the other 

high-cost items that are service enhancements and not a 
necessary requirement to achieve certification. From the 
analysis, a good CUI saves money and the cost of green-
labelled products is negligible, at 1% to 2% of the total 
green cost premium. 

The Real Green Cost Premium

Green Cost Premium for BCA Green Mark Projects 2011 - 2012

DO IT RIGHT,
FROM THE START

TAKE A CLOSER LOOK AT HOW INTEGRATING SUSTAINABLE 
STRATEGIES AT THE DESIGN STAGE IS THE IDEAL APPROACH 
TO MINIMISE YOUR GREEN COST PREMIUM.   

ELEMENT

Façade

Air-conditioning

Lighting

Landscape

Others (service enhancements)

Gold 

24%  of total Premium

16% of total Premium

10% of total Premium

1% of total Premium

50% of total Premium

Gold Plus

30% of total Premium

17% of total Premium

12% of total Premium

4% of total Premium

37% of total Premium

Platinum

30% of total Premium

20% of total Premium

10% of total Premium

10% of total Premium

30% of total Premium

Non Residential Buildings - % of Green Cost Premium by Element (average)

Green Mark  Award

Awards

Certified

Gold

GoldPlus 

Platinum

Commercial Residential 

Payback
(years) 

0 to 3 

1 to 4 

2 to 4 

2.5 to 6.5 

Green Cost 
Premium (%) 

0% to 2%

1% to 2.5%

2.5% to 4.5%

3% to 5%

Green Cost 
Premium (%) 

0% to 2%
 
1% to 3% 
 
2% to 4.5% 
 
3% to 5% 

Payback
(years) 

Payback not applicable 
for private residential 
projects as these projects 
are mostly sold. 



One of the key elements of Green Mark for New Non-
Residential Buildings (version 4 onwards) has been the 
tightening of the efficiency standards for air conditioning 
plants, and the increasing energy performance required to 
show the energy savings for GoldPlus and Platinum rated 
projects. However, the costs of meeting these elements 
are approximately 30% of the total green cost premium, 
or less than 1% additional total cost compared with code 
compliance. 

The analysis, although based on a sizeable sample of 
projects, does contain a very diverse range of values 
within each component of the premium. However the data 
highlights that between 30% to 50% of the stated green cost 
premium for non-residential buildings is derived from the 
‘green features’ that do not contribute to the core systems 
affecting a building’s performance. These features include 
photovoltaic panels, which contribute an average of 20% of 
the green cost premium, if used. Other items with significant 
costs attached to them that have been included in the green 
cost premium calculation include covered walkways, electric 
vehicle charging stations, fuel cells, acoustic consultants’ 
fees and car park guidance. 

For private residential projects a similar story can be told. 
Some projects have included other items such as a pneumatic 
waste system, which contributes to almost 50% of the total 
green cost premium in the project and is an optional item for 
waste conveyance purposes and not a feature that would 
determine a Green Mark rating. Items that fall under this 
category – which also include non-chemical swimming 
pool treatment and electric car lots – are mainly service 
enhancements. It should be noted that the calculation of the 
green cost premium, quality items such as BCA Quality Mark 
and BCA CONQUAS assessment fees are also included.

In the breakdown of the makeup of the residential green cost 
premium, it should further be noted that the façade forms 
the greatest cost component for the majority of projects 
analysed. The higher the award, the greater the proportion 
of the premium is generated by the façade costs. This is often 
due to the fully glazed aesthetic that is desired among many 
developers.

The larger premium for the façade component can be 
minimised, if the building is designed to be orientated in the 
right manner, with the window-to-wall ratio optimised for 
minimum heat gains and for purposeful day lighting. 

The Value of an Optimised Window-to-Wall Ratio
Using the Residential Envelope Transmittance Value (RETV) 
formula and typical values we can see the critical values are 
the window-to-wall ratio (WWR), which is the amount of 
glazing and orientation of the project which gives the solar 
correction factor (CF) which gives weighting to the largest 
factor of the RETV equation, the solar radiation component.

The RETV formula is:

ELEMENT

Façade

Air-conditioning

Lighting

Landscape

Others (service enhancements)

Gold 

30%  of total Premium

19% of total Premium

3% of total Premium

3% of total Premium

45% of total Premium

Gold Plus

38% of total Premium

10% of total Premium

3% of total Premium

3% of total Premium

46% of total Premium

Platinum

46% of total Premium

4% of total Premium

7% of total Premium

0.5% of total Premium

42% of total Premium

Residential Buildings - % of Green Cost Premium by Element (average)

1.  Heat conduction through 
opaque walls

2.  Heat conduction through 
glass windows

3.  Solar radiation through glass 
windows – the largest factor 
determining the RETV value

RETV   =   3.4. (1-WWR).Uw   +   1.3.(WWR).Uf   +   58.6.(WWR).(CF).(SC)

= + +
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The example above uses typical wall and single glazed 
window values to prove this point. The greater the window-
to-wall ratio, the more expensive the façade treatment would 
have to be to achieve the required performance. Therefore 
doing the fundamental things right would save costs on 
expensive glazing and façade treatments, thus being able 
to achieve the level of residential envelope performance 
required under the BCA Green Mark criteria with little to no 
additional costs.

The Necessity to Design for Sustainability
By analysing the makeup of the green cost premium for new 
buildings, the true premium for a green building can be seen 
to be lower than published.  Once the costs of the additional 
features are removed, the average green cost premium for 
meeting the respective Green Mark rating levels range from 
1% for Gold-rated projects to 3% for Platinum-rated projects 
in comparison with the cost of a code-compliant building.

In conclusion, the real cost premium for a Green Mark 
certified building is determined more by the approach of the 
project team in integrating the sustainable strategies as a 
fundamental part of the design. It is no longer appropriate 
to consider energy, indoor climate and other environmental 
considerations as individual physical parameters to be 
solved once the spatial and aesthetical considerations of a 
building have been set. 

Rather, all these aspects must be considered as inter-related 
dimensions, developed in unison with the architectural form 
and optimised together at the early stages of the building 
procurement. By doing things right and incorporating the 
fundamentals of sustainability from day one, the expensive 
‘green features’ can be avoided in the development of green 
buildings.   

Window-to-Wall ratio (WWR)

U-Value Wall (Uw)

U-Value Glass (Uf)

Shading Coefficient (SC) glass

1. Heat conduction through opaque walls

2. Heat conduction through glass windows

3. Solar radiation through glass windows

RETV (25W/m2 = code maximum)

0.50

2

5

0.6

3.4

3.25

17.58

24.23

0.60

2

5

0.6

2.72

3.9

21.096

27.716

0.70

2

5

0.6

2.04

4.55

24.612

31.202



DOLLARS AND SENSE OF
RETROFITTING

BCA conducted the study on 40 existing commercial 
buildings comprising hotels, office buildings, retail buildings 
and mixed developments which had undergone retrofitting 
to achieve Green Mark Gold, GoldPlus or Platinum status. The 
results showed that after retrofitting, owners of these 40 
buildings saved a total of 90 GWh in energy, amounting to 
$24 million each year.

Total Energy Savings
The scope of retrofitting works for these existing buildings 
typically included chiller plant replacements, optimisation 
of air-conditioning systems, installation of energy-efficient 
light fittings, heat-recovery systems and other energy-
improvement measures. A total building energy consumption 
reduction of 6 - 40% was achieved, with an average figure of 
20% energy savings among the 40 buildings. 

BCA’S RECENT STUDY ON 40 COMMERCIAL BUILDINGS SHOWS 
THAT RETROFITTED EXISTING BUILDINGS CAN ACHIEVE AN 
AVERAGE OF 20% IN ENERGY SAVINGS. 

Type

Retail

Office

Hotel

Mixed Development

Before 
Retrofit 
(kWh/m2/yr)

411 - 680 

160 - 366

163 - 444

203 - 444

After 
Retrofit
(kWh/m2/yr)

369 - 619

101- 339

98 - 429

184 - 382

Improvement
(kWh/m2/yr)

41 - 80

26 - 77

48 - 107

20 - 63

Percentage 
Improvement

9 - 17 %

7 - 37 %

14 - 40 %

6 - 18 %

Average 
Percentage 
Improvement

12 %

17 %

25 %

11 %

Energy Utilisation Index by Building Category
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Energy Savings for Landlord
Beyond the tenanted areas in office buildings, retail 
buildings and mixed developments, the landlord or building 
owner is responsible for the common services, such as air-
conditioning and common area lighting systems. The landlord 
or building owner responsible for these common services is 
able to achieve a higher percentage of energy savings off 
his own energy bills as a result from energy retrofit of the 
air-conditioning system and other energy-improvement 
measures.  The study revealed that the landlord or building 
owner could enjoy 14 - 53% off his bills, with an average 
savings of 26% based on the data of retrofitted office 
buildings, retail buildings and mixed developments.

Annual Energy Cost per Unit Area
A quantitative approach to compare numerical measures 
of performance against that of similar buildings within the 
building types has been established in the form of energy 
cost per unit area. This allows for a simpler interpretation of 
monetary savings per unit area resulting from carrying out 

an energy retrofit. The average energy savings in monetary 
terms per unit area for the three types of buildings can be 
used as indicative figures for existing building owners who 
are interested to know the average annual savings possible 
after an energy retrofit.

The study showed that hotels could reap an average of 
25% savings off their annual energy bills, which was the 
highest among the categories of commercial buildings. After 
retrofitting, the hotel owner or operator was able to save 
an average of $18/m2 annually, based on an assumption of 
$0.25/kWh for energy cost.

For retail buildings, office buildings and mixed developments, 
it is more depictive to present the energy savings enjoyed by 
the landlord as a result of a retrofit. The landlord was able 
to save up to 53% on annual energy bills as the landlord 
savings per year was generally within the range of $4/m2 - 
$20/m2/year. 

Type

Retail

Office

Mixed Development

Before 
Retrofit 
Energy Cost
($/m2/yr)

43 - 90

22 - 57

23 - 75

After Retrofit 
Energy Cost
($/m2/yr)

33 - 75

10 - 43

19 - 60

Energy Cost 
Savings
($/m2/yr)

10 - 20
 
4 - 19
 
5 - 16

Percentage 
Energy 
Savings

16 - 35 %

14 - 53 %

14 - 33%

Average 
Percentage 
Energy 
Savings

25%

29%

20%

Energy Utilisation Index by GFA for Landlord’s Common Services by Building Category



Chiller Plant Efficiency Improvement
In Singapore’s tropical climate, air-conditioning typically accounts for about 50% of a commercial building’s energy 
consumption. Thus, there is a strong business case to retrofit an air-conditioning plant if it is no longer energy-efficient. A large 
portion of the energy savings is mainly due to replacement or upgrading to a more efficient central air-conditioning system. 

Before retrofitting, the average chiller plant system efficiency of the existing buildings under study stood at an average of 1.07 
KW/RT, which was very inefficient. After the retrofit, the chiller plant system efficiency improved tremendously in the range 
of 26 – 62 % with an average of 40% improvement. The new chiller plant efficiency for all 40 buildings was in the range of 
0.6 – 0.7 KW/RT. Such performance standards are comparable to a new building with a Green Mark GoldPlus or Platinum status. 

Payback Period by Building Category

Type of
development

Retail

Office

Hotel

Mixed Development

Payback Range 
(years)

4 to 7

4 to 8

3 to 6

3 to 7

Average 
Payback (years)

4.6

6.3

4.1

5.4



Energy Savings

Buildings can significantly reduce their operating expenses by undergoing energy efficiency retrofits. For retail properties, the 
savings ranged from about 9% to 17% of the total annual operating expenses, based on 15% of the gross rental income. A 
13.47% saving in operating expenses translates to about 2.69% higher net income, which if capitalised at 5% will translate 
to a 2.69% increase in capital value. 

Savings for office properties, however, ranged from 7% to 37%. Assuming a 11.58% reduction in operating expenses, the 
savings will translate to a 2.32% increase in capital value. 

When measuring the return on retrofit based on the ratio of the change in valuation to the total retrofit cost, the ratio ranges 
from 2 to 7 for office buildings and 1 to 9 for retail properties. This demonstrates that the increase in the value of green 
properties far exceeds their total retrofit cost. 

Note:
1. Gross Annual Rent = Ave Rent (last month) x Net :Lettable Area
2. Operating Expenses = 15% x Gross Annual Rent
3. Property Tax = 10% of Gross Annual Rent
4. Net Income = Gross Annual Rent – Operating Expenses – Property Tax + Yearly Cost savings
5. Capital Value = Net Income / 5%

Note:
1. Gross Annual Rent = Ave Rent (last month) x Net :Lettable Area
2. Operating Expenses = 15% x Gross Annual Rent
3. Property Tax = 10% of Gross Annual Rent
4. Net Income = Gross Annual Rent – Operating Expenses – Property Tax + Yearly Cost savings
5. Capital Value = Net Income / 5%

 Gross  Operating  Yearly % savings   % increase in
SN Annual  Rent Expenses (OE) Property Tax Cost  Saving on OE Net Income Capital Value capital value

Ave $27,551,197 $4,132,680 $2,755,120 $492,181 13.47% $21,155,579 $423,111,578 2.69%

 Gross  Operating  Yearly % savings   % increase in
SN Annual  Rent Expenses (OE) Property Tax Cost  Saving on OE Net Income Capital Value capital value

Ave $25,247,569 $3,787,135 $2,524,757 $432,909 11.58% $19,368,586 $387,371,723 2.32%
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GREEN
BENEFITS
OUTWEIGH
COSTS
The second phase of a joint BCA and National University of Singapore study, conducted 
by Prof Yu Shi Ming from Department of Real Estate in collaboration with CBRE, Colliers 
International, DTZ, Jones Lang LaSalle, Knight Frank, RICS and Suntec Real Estate 
Consultants, on the valuation of 40 retrofitted commercial buildings found that energy 
savings had a significant impact on the valuation of retrofitted green buildings.  

Table 1: Impact of Green Retrofitting on valuation of retail properties

Table 2: Impact of Green Retrofitting on valuation of office buildings



Other Green Benefits
There are also other benefits of greening buildings beyond their energy savings. With the growing demand for green buildings 
and green architecture, less environmentally-friendly buildings will face stiffer competition from green buildings as more 
tenants demand green office spaces.

Tenant demand has largely come from corporate and governmental lessees, who prefer green office spaces in their efforts 
to promote corporate social responsibility. A number of multinational corporations have, in fact, introduced corporate 
requirements that limit them to taking up new space only in green buildings.  

According to Chris Archibold, International Director of Head of Markets at Jones Lang LaSalle: “In our experience, the occupier- 
community definitely favours buildings that are efficient from the environmental point of view. Corporate social responsibility 
continues to move up its way up the priority list of the C-suites and many corporations have an increasing focus on minimising 
their carbon footprint. Offices currently make up a significant proportion of this carbon footprint.”  

There are more than 1,600 green buildings in Singapore now, making up approximately 21% of the total building stock. It is 
projected to hit 35% by 2020. As this number continues to rise, less environmentally-friendly buildings will soon become the 
minority with a downside risk.

Building owners who time their energy efficiency retrofit works with their cyclical asset enhancement period can also reap 
more benefits.

Time for Action
The study highlighted the value of greening existing buildings in Singapore. Owners who have taken steps to retrofit their 
buildings can enjoy the benefits of cost savings from reduced energy consumption, increased tenant demand and much more. 

Those who are still sitting on the fence should consider this: A green retrofit is a one-time investment, and the building owner 
can expect a payback period of within three to seven years. Beyond that, it is pure gain. 

To secure loans for their energy efficiency retrofit, building owners can turn to BCA’s Building Retrofit Energy Efficiency 
Financing Scheme. (For more information, please refer to Page 20)
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Causeway point in Woodlands is cutting down electricity 
consumption due to soaring energy costs. Besides visible 
enhancements such as family friendly landscape areas 
and natural lighting, Causeway Point’s also improved 
the energy efficiency of its air-conditioning system. 
There will be an estimated energy reduction of some 
27% or 2 million kWh per year. The payback period for 
Causeway Point’s upgrading outlay is four years, and its 
lower overall operating costs will ultimately benefit both 
landlord and tenants.  

Republic Plaza is one of the growing number of buildings 
that timed their cyclical asset enhancement period to 
coincide with energy efficiency retrofit works. 

Its major retrofitting work involved the replacement 
of its 15-year-old chiller system, which was no longer 
operating at its optimal level. Two existing chiller plants 
were combined into a smaller but more efficient system. 

The building owner, City Developments Limited, 
estimates it will save close to 4,000,000 kWh of 
energy, equivalent to annual savings of approximately 
$870,000. It also expects to recover the retrofitting cost 
for Republic Plaza from these savings in five years or 
even earlier, if electricity tariff rates continue to rise in 
the near future. 

Apart from the significant reduction in energy 
consumption, the space which was initially taken up by 
one of the chiller plants can now be converted to 200 
sqm of rentable area. 

Republic Plaza: Unlocking Savings 
and Value

Causeway Point: Green Facelift



A DOLLAR SAVED 
IS A DOLLAR 
EARNED

By retrofitting existing buildings, building owners and tenants can look forward 
to improving their energy efficiency, cutting down their operating expenses and 
increasing the capital value of their properties. 

This is supported by findings from a study by BCA and the National University 
of Singapore, which showed that green office buildings can achieve an average 
reduction of 17% in total operating expenses and an increase of 2.7% in capital 
value. The average payback period is about 6.3 years after the retrofit. Green 
office buildings are also more attractive to socially responsible tenants. 

In addition, the Singapore institute of Surveyors and Valuers published a valuation 
guideline last year to account for green building features when assessing a 
property’s market value. 

According to its President of Valuation and General Practice, Professor Lim Lan 
Yuan: “Green Buildings have tremendous impact on value, image and operational 
efficiency. There is a need to assess the enhancement in the value and benefit of 
green buildings. The SISV Guideline on Valuation of Green Buildings provides the 
framework for determining their appropriate market value.”   

International Plaza on Anson Road provides a case study that supports 
the business case for greening an existing building. Although it was built 
in the 1970s, this iconic building with 685 offices and 410 retail and 
residential units has achieved the Green Mark GoldPLUS Award. 

Its energy efficiency retrofit covered the four air-conditioning chillers and 
a cooling tower in addition to the installation of light-emitting diode 
lights for the office lift lobbies and staircases. The retrofit helped achieve 
projected savings of about 20%, or $400,000 a year in utilities bills. 

These savings will add to the council’s fund for future improvement for 
the building, says Mr Sivakunalen Samuel, the chairman of International 
Plaza’s Management Corporation Council. 

MORE BUILDING OWNERS ARE SEEING GREEN RETROFITTING 
AS AN INVESTMENT RATHER THAN A COST. IS THERE A STRONG 
BUSINESS CASE FOR GREENING EXISTING BUILDINGS? 

Case Study 1: International Plaza
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Another existing building that recently benefited from 
the green building retrofit is Tong Eng Building. The 
32-year office building located in the Central Business 
District now enjoys 37%, or approximately S$300,000 in 
energy savings, a year in utility bills. 

A six-year Energy Performance Contract was awarded 
to an energy service company, Comfort Management, to 
carry out energy-efficiency retrofit works in the building. 
Comfort Management applied for the Building Retrofit 
Energy Financing Scheme to fund part of the costs of 
retrofitting the building. 

This included the replacement of the water-cooled 
package unit with a more efficient water-cooled chilled 
water air-conditioning system to achieve a system 
efficiency of approximately 0.6kW/RT as well as the 
installation of carbon dioxide sensors and energy-
efficient lighting. 

Case Study 2: Tong Eng Building

Actual Energy Bills showing realised savings



Making a similar decision for Green building retrofit is the InterContinental Singapore, a BCA Green Mark GoldPlus Building, 
which installed energy efficient chillers for $1.5 million. The hotel expects to recoup the amount in less than four years based 
on an estimated annual savings of $450,000. 

There is a stronger business case to retrofit hotels as they are more energy-intensive than other buildings such as shopping 
centres and offices. The payback period is shorter than the average of six years that is needed by other buildings with shorter 
operating hours to recoup their investments.

Case study 3: InterContinental Singapore 

Building Retrofit Energy Efficiency Financing
The Building Retrofit Energy Efficiency Financing Scheme 
supports existing buildings through green retrofits. 
Commercial building owners, management corporations, 
energy services companies and special purpose vehicles can 
apply for the scheme under an Energy Performance Contract 
arrangement to meet the Green Mark for Existing Non-
Residential Buildings Version 3 criteria.

Once the application is approved, financial institutions 
within the scheme can offer credit facilities of up to S$5 
million with tenures of up to eight years for the energy 
efficiency retrofits. To encourage more financial institutions 
to participate, BCA shares 50% of the default risk.

Participating Financial Institutions

For further enquiries on the Building Retrofit Energy 
Efficiency Financing Scheme, please contact Ms Zhang 
Xiuting at 6325 2109 or zhang_xiuting@bca.gov.sg. 

Standard 
Chartered Bank

United
Overseas Bank

Orix Leasing 
Singapore 
Limited

IFS Capital 
Limited

Representative

Glenn Ho / Zech Tan

Terence Tay / Jerry Chew

--

Goh Teik Liang / Gary Chua

Contact Details

6307 1566 / 6307 1565

6539 1271 / 6539 8765

6339 3622

Teikliang.Goh@ifscapital.
com.sg/ Gary.Chua@
ifscapital.com.sg



GREEN 
IS THEIR CHOICE
MORE BUYERS ARE APPRECIATING THE LIVEABILITY AND 
ADVANTAGES OF GREEN RESIDENCES, ACCORDING TO A SURVEY 
BY CITY DEVELOPMENTS.

Although practical factors such as property, location and pricing 
are still primary concerns among buyers, there is a growing 
number of other factors that can potentially influence them in 
their selection of residences, including green features. 

In a recent customer survey, City Developments found that 
more buyers today are looking at enhanced features and green 
advantages for greater liveability. The survey – which was carried 
out for buyers of its Green Mark Platinum Lush Acres Executive 
Condominium and the GoldPLUS D’Nest properties – showed that 
66% of respondents were aware of the Building and Construction 
Authority (BCA) Green Mark Scheme.  A total of 161 people 
participated in the surveys for both projects.  A significant 85% 
of respondents felt that innovative green features contributing 
to water and energy efficiency in a Green Mark building were 
beneficial.

Liveability Aspects
Indeed, the advantages of green residences for occupants are 
numerous. The provision of resource-efficient features helps 
owners reap long-term savings. Lush greenery in the estates 
beautifies the landscape as a welcome respite from the built up 
environment. The recently awarded suite of Green Mark Platinum 
projects have high green plot ratios – a measure of the amount of 
greenery relative to site area – ranging from 4 to above 6. 

Green Mark Platinum projects also comply with the minimum 
prerequisite of 0.6 m/s area weighted wind velocity for 80% 
of units. Optimising the windflow enables good internal air 
circulation and reduces stuffiness in the units. Cool paints, walls 
with low thermal conductivities, and glass with good shading 
coefficients further reduce heat ingress into the apartment, 
enabling a cooler and more comfortable indoor environment. 

In several Green Mark projects, including CDL’s residential 
projects, additional green features such as eco ponds, dual-chute 
pneumatic waste disposal systems for food waste and recyclable 
waste  as well as electric vehicle charging points amongst others 
can also be found.

Growing Minority
CDL’s survey results showed that more people were starting to 
appreciate those advantages. From the responses, 32% viewed 
eco-friendly features and landscape design in the surveyed 
developments as among the factors or features they liked most. 
A positive majority of 68% be inclined to purchase a Green Mark 
awarded property if other consideration factors were equal.

Are green buildings getting more sought after? The survey found 
an encouraging one third of respondents who were willing to pay 
more to buy a Green Mark property. While they are still within a 
minority, such growing interest among consumers would provide 
the pace to drive the emergence of more green residences in 
Singapore.
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2030 | 80% (Target)

2004 | 0%

PERCENTAGE
OF GREEN 

BUILDINGS IN 
SINGAPORE

AS AT SEPTEMBER 2013

2013 | 21%


