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1. INTRODUCTION
1.1 Description of our project
The Green House Effect is a feature writing project about green buildings in Singapore. It
explores the rising popularity of environm entally friendly buildings and the im pact it would
have on Singaporeans in term s of e nergy savings and protection from the effects of global
warming.
Green buildings are defined as environm entally-friendly buildings which are constructed and
maintained in a way

that m inimises damage to the Earth’s ecosystem and the natur al

environment. Such buildings are equipped wi th energy-producing abi lities (such as solar
power panels), energy-saving abilities (such as energy-efficient lighting and air-conditioning),
rooftop gardens and an intelligen t architectural design that m aximises ventilation, natural
lighting while m inimising heat entry into the building interior. Green is a vague word and
many businesses, comm ercial products and celeb rities have labelled them selves ‘green’.
However, in the The Green House Effect, we have adopted Singapore’s Building and
Construction Authority’s definition of green building as a star ting point. Green buildings are
Singapore are recognised as so after receiving the Green Mark Award, a scheme launched by
the BCA in 2005 to certify buildings that are environmentally friendly.
The Green House Effect is a 16-page news publication divided into three sections: The Big
Players, The Community and The Science. They centralise around the overall theme of green
buildings. The first section is an opening wrap-up of the green building m

ovement and

discusses some of the existing problem s of transforming buildings into green ones. The
second section contains an anchor story whic

h explores the m indsets of ordinary people

living in Treelodge@ Punggol, Singapore’s green est public housing

estate. This is

accompanied by a profi le of a green activist w ho took a green lifestyle to the extrem e but
eventually came back to m oderation. The last section deals with the technology behind the
making of zero-energy buildings. It contains an anchor story based on a zero-energy temple
and two sto ries on redu cing air-conditioning use and powering a flat with waste collected
from toilets. The project ends with an editorial about how nature is our first home and why it
is so important to protect it.
4
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Buildings and the environm ent are potentially dry and technical topics. Although The Green
House Effect is a feature-writing proj ect, we spent a considerab le amount of effort on
photography and graphics to make our stories more reader-friendly. A total of 31 photographs
were used for the project, of which 30 of th em were taken by us and one photograph for the
profile story which is obtained

from a source (credit is give n). We also added in som e

graphics such as a tim eline to illustrate how the green building m ovement has evolved over
the years. In addition, we have written nuggets of information inside coloured boxes scattered
across the publication. The bulk of the story, however, is told through our feature stories. The
graphics and pictures are des igned to complement, not replace, the written s tories which is
ultimately the focus of our project.
We started work on this project

in the August last year. Over

the next seven months, we

interviewed architects, engineers, landscape artists, policymakers and top officials fr om
government statutory boards such as the Na tional Research Foundation and the Building and
Construction Authority. W e also managed to m eet up with Mr Mah Bow Tan, the form er
Minister of National Developm ent who oversaw the green building m ovement during his 12
years as Minister. W e approached h im because he had play ed a pivotal role in the birth of
Singapore’s green building m ovement. In addition, we traced the beginnings of the green
building, also known as sustaina ble urban infrastructure, back to the 1990s when Singapore
started exploring ways to re duce energy use. National plan s were drawn up to ensure
sustainable growth for Singapore, and buildings are increasingly recognised as a major source
of carbon emissions in these plans.

1.2 Why we chose the green building issue
1.2.1 Impact

We chose to do a news project on green buildings because this issue has a nationwide impact.
When we started our project, there are alrea dy several hundred green buildings in Singapore.
By the tim e we com pleted our project, Sing apore had just announced its thousandth green
building: The Pasir Ris Sports and Recreation Centre. The rapid increase in green buildings is
part of an ambitious blueprint called Sustaina ble Singapore. The bluepr int, co-written by an
Inter-Ministerial Committee in 2009, aimed to transform Singapore into an eco-city by 2030.
5
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One of the goals of the blueprint is to certify 80 percent of Singapor e’s buildings as Green
Mark buildings by 2030. Green Mark is a sc

heme launched in 2005 by the Building and

Construction Authority to recognise enviro nmentally-friendly buildings. Besides cutting
down on the country’s dependence on fossil fuel imports, the blueprint will expand a budding
green economy in Singapore becau se buildings will require green air-conditioners , green
concrete and green architecture. With only 13 percent of buildings green today, the Singapore
has another 67 percent to work on before th e 2030 deadline. This represents a $300 billion
business opportunity for building companies and other related firms, according to Mr Tai Lee
Siang, President of the Singapore Green Buil

ding Council. The expansion of the green

economy, spurred on by the rise of green buildings, will also ge nerate thousands of jobs for
Singaporeans.

1.2.2 Timeliness

New green buildings are being ann ounced every now and then in the m ainstream media.
Singapore has recently reach ed a m ilestone in its g reen building movement with th e
announcement of the thousandth green building in March. There are reports released by nongovernmental organisations such as W orld Wildlife Fund (WWF) listing Singapore as the
highest carbon emitter per capita an d pointing a n accusing finger at th e building se ctor for
contributing 15 percent of Singapore’s carbon footprint. Green building business conferences
are also b ecoming common in Sin gapore, the last one being the 3r d Green Build ing Asia
conference in early March. Singapore newest i ndustrial park, CleanTech Park, is about to
open soon. The business park has many green buildings too. Thus, we feel it is an appropriate
time to release an in-depth news package a bout the green building m ovement, its coming of
age and the problems it faces.

1.2.3 Public duty to inform and educate

‘Green buildings’ is a technical and potentially dry topic. It is also a challenging one because
it involves five to six fields of knowledge converging on a bui lding project. Reading about
buildings can be tiring for the ordinary man on the street. However, we realised its immense
importance and relevance to

Singapore as an island st

ate surrounded by rising seas,
6
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completely dependent on energy im ports for ou r electricity generation. Therefore, we took
upon the challenge to create an interesting n ews package that will attract more Singaporeans
to find out more about what is happening to the places we live, work and play.
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2. BACKGROUND INFORMATION
Singapore’s green building movement can be traced back to the Singapore Green Plan 1992,
a national plan which outlined steps to transform Singapore into a model green city by 2000.
Early efforts to p romote green buildings can be traced to the first eco -architecture seminar
held by the Singapore Institute

of Architects in 1994. This led to the first Eco-B

uilding

Architectural Design Competition in 1995. The winne r of this first competition is Mr Tang
Guan Bee. His buildin g design, however, was not

translated into reality because green

buildings not profitable back in the 1990s. No developer or cons truction film was willing to
take up his design.
At the turn of the century, however, there was an explosion of news coverage on the topic of
environmentalism. At the sam e time, conflicts in the Middle East drove up oil prices and
caused ripples throughout the gl obal economy. It caused inf lation and economic hardship in
many parts of the world. During those years, books written by famous authors such as former
United States Vice-President Al G ore, The Inconvenient Truth, also raised awareness of
climate change.
Starting from a decade ago, o fficials at the Building an d Construction Authority (BCA)
started to consider creating an award schem e for green buildings in Singapore. They wanted
to find a way to slow down the dramatic rise of electricity use in the country and do their part
to save the Earth from global warming. Unfortunately, th e scheme did not receiv e much
support from the Ministry of National Deve lopment (MND) and the building industry back
then. This was due to the slower econom ic growth in Singapore between 2001 and 2004.
Many construction firm s are suffering from reduced growth in the construction industry.
Plans to create an award for environmentally-friendly buildings were shelved for two to three
years.
This changed in late 2004 when Dr Yacoob Ibrahim was transferred to the MND for a year.
He came from the Ministry of Environm ent and Water Resources. Given his background in
environmentalism, one of the first things he

asked at the MND was

whether the Ministry

were doing anything about environm entalism. As a result, the plans f or a green building
award scheme were revived and within three months, it was launched in 2005. Thi s scheme
8
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was named the Green Mark award and it offe red monetary incentives for developers who
invest in environmentally-friendly buildings. In addition, the gove rnment invested more than
$50 million in research and development in the field of green building technology.
The green building m ovement got off to a slow start. Only 17 build ings took up the Green
Mark award in 2005, a tiny fraction in a count

ry with m ore than 10,000 buildings. Many

developers were reluctant to take up green building projects because they are more expensive
than normal ones. Many are also not aware of the business case for environmentally friendly
buildings. For example, the high upfront costs can be offset by bigger energy savings in the
long run. There are, how ever, early supporters of the movement such as City Developm ents
Limited, Lend Lease and the Housing Develo

pment Board. These organisations are big

players in the building community and they st arted investing heavily into environmentally
friendly apartments, shopping malls and public housing estates.
A few years into the Green Mark schem e, the government announced changes in legislation.
In September 2007, the Building C ontrol (Amendment Bill) was passed, and all buildings
will have to go green from 2008. In the sam e year, the BCA also revealed a $10 m illion plan
to create Singapore’s first zero-energy buildin g. In 2008, Singapore set up a research and
development centre f or solar en ergy called So lar Energy Research In stitute of Singapore
(SERIS). The centre conducts research to improve the energy-making abilities of solar power
cells and to establish them as the leading source of alternative energy on the island. Singapore
also started investing in a green technology workforce. In 2008, the government announced
plans to open a fourth public university, the Si ngapore University of Technology of Design,
by 2015. Am ong the degrees of fered include a b achelor of science with a m

ajor in

architecture and sustainable design.
The green building movement accelerated in 2009 with the launch of Sustain able Singapore,
an ambitious blueprint to transform the c ountry into an eco-friend ly city by 20 30. The
Singapore Green Building Council was also set up. The Council is an industry body m ade up
with members from the public sector and th

e private sector, and it aim

s to im prove

collaboration between the private and public sect or in the quest to speed up the growth of
green buildings. In addition, there w as considerable buzz in the industry with the opening of
Singapore’s first “zero -energy building’. This bu ilding is the retrofitted BCA Academ y in
9
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Braddell and it can generate electricity beyond its own needs. It became a special building to
showcase the lates t green build ing technologies, and demons trate the effectiveness of
intelligent architectural design which allows good ventilation, thus reducing the need for airconditioning.
Today, there are more than one thousand green buildings in Singapore. The thousandth green
building is the Pasir Ris Sports and Recreation Centre. The centre’s solar panels provide up to
12 percent of the building’s annual energy needs, helping its owners save about $57,000 each
year. Going forward, major players in the buildi ng industry told us that the biggest challenge
lies in retrofitting the existing buildings. Many of these buildings were constructed before the
national push towards sustainable urban infras

tructure. Some of these building s require

extensive analysis and renovation before they can transform into green ones. Some building
owners prefer to wait for the building life-cycle to end, demolish them and rebuild a new and
greener building in its place.

10
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3. PROPOSED AUDIENCE
The target audience w e have in m ind is The Straits Times reader who is inte rested in
understanding how a highly-urbanised country li ke Singapore is atte mpting to marry global
warming concerns with its economic goal of national prosperity.
This segment of the population can relate to

our project because it concentrates on two

elements that are highly visible in their daily lives.
Firstly, buildings, a dom inant feature in our urban landscape which is often overlooked. Its
presence is accepted but its

impact and repercuss ions on Mother Earth are seldom

acknowledged or understood.
Secondly, climate change which is responsible for the scorch ing temperatures and m ost
visible through flash f loods. Its dam age is often measured in its impact on business
operations.
These two elements are common features in our everyday lives and thus , highly relevant to
the readers.
Our stories are also written for the general reader, who may not have much knowledge on the
green building movement which is gaining momentum in Singapore, but would still be drawn
to broad national developm ent issues such as Singapore’s building blueprint and research
priorities.
The green building m ovement and clim ate change, however, involve a lot of jargon. In
addition, national developm ent issues are complex and governm ent-level planning and
directives are difficult to digest.
Thus such concepts were sim plified and clearly explained for the average reader. We al so
specially divided the news package into three se ctions – with names that are self explanatory
– so that readers can easily navigate and ex plore the issues involve d in the green building
movement.
11
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By providing a balance of stor ies covering the business con cerns, the views of the m an on
street as we ll as the s cientific progress in this area, we pr ovided very readable stories to
tackle the issue.
We propose to publish the package in May to co incide with the annua l Green Mark awards,
which is given out in the sam e month. This wo uld make the package tim ely as we believe
other green-themed news reports w ould surface during that period. In addition, the article
“human waste to pow er Singapore’s new flats”

is tim e sensitive as the scientists we

interviewed are seeking a patent. That article, in particular, is embargoed until May.
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ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

4. ANALYSIS OF STYLE USED
Our style is written in accordan ce with The Straits Tim es house style. This freed us from the
need to spend tim e deciding how to phrase certain terms and num bers. Since we were
familiar with the style, it was e asier to maintain consistency when writing especially as there
was more than one author. Thus, numbers one to nine were spelt and numbers larger than that
were numerical. Units of measurement were truncated, such as sq m instead of square m etre.
In addition, scientific terms were standardised. For example, bio-gas is spelt with a hyphen.
The Straits Times is the most-read newspaper in Singapore with an average daily circulation
of 367,000. Thus, m any news readers are fam iliar with the style o f writing. W riting in
accordance with their house style would thus allow us to co nvey the story through terms the
reader understands and avoid lengthy and ex

cessive explanations of term s which are

considered common knowledge. For exam ple, we could w rite “Treelodge@Punggol is the
Housing Development Board’s first green housing project” instead of ha ving to launch into
an explanation about it being the statutory boa rd of the Mi nistry of National Developm ent
responsible for public housing and its position as the largest developer in Singapore.
This allowed us to foc us on issues that were important: how the governm

ent, developers,

architects, members of the public and scientif ic community as well as the private sector
interact to find a way to harmonise profitable construction with climate change concerns.
In addition, should we seek publicat ion in the local papers, it wi ll easier for us to adapt the
package for The Straits Times Saturday Special Report without extreme editing on our part.
We rigorously adhered to British English sp elling. In add ition, we us ed active sentences,
interesting and detailed profiles of our interviewees, strong titles and sub headlines, attentiongrabbing leads and likened difficult concepts to real-life experiences so that readers would be
able to digest the complicated concepts and at the same time be enthralled by the story being
told.
This was especially important as the bui
environmental community often used jargon

lding industry, scientific community and
which the m an of t he street would not
13
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comprehend. In addition, buildings can be seen as a very dry topic and the science behind the
green technology is often com plex. It was often necessary to use term s such as “g reen” and
“building” and so we had to make a concerted effort to enliv en the article and use alternative
terms where possible. Thus, the articles are pe ppered with metaphors and analogies to entice
the reader. We also attempted to h umanise buildings and drew parallels to everyday objects
such as a sponge, to make the science understandable and relatable for the reader.
Despite not being an illustra ted feature, ou r articles were interspersed with brig ht and
colourful photos in order to keep the reader en gaged and help the reader visualise the story.
Small boxes and graphics also helped to brea k up the m onotony of pure text and allowed us
to present important information is a simplified manner.
The term “green” is used to cover m any eco-friendly movements and ideas. Thus, we tried to
cover a variety of green. In te rms of buildings, this was larg ely limited to carbon em issions
and energy efficiency. But we briefly brought up organic food during the profile story of a
green activist to show that the idea of “green” is not limited to these areas.
Our first package ‘the big player s’ was as much about the industry’s struggle to find balance
between building green buildings and maintaining profitability as about the history of the
green movement. To tackle the form er, we s poke to the big players on the m arket – this
provided the macro perspective abo ut the tren ds and what it m eans for Singapore. For the
latter, we relied heavily on historical archives and old news clippings. This helped us weave a
narrative that took into account bo th past an d present forces shaping the green building
movement and well as take stock of its success and failures thus far.
The second package ‘the community’ reported more on the public’s opinion and concerns
regarding the greening of buildings. It showed the progress of the m ovement on the ground
level.
The final package ‘the science’ used many scientists and academic expert voices to showcase
limits of current technology and the possibilities for the future.
These packages give readers a good sense of the green building movement in Singapore from
the perspectives of various key players, thus, ca tering to the interest of different readers. The
14
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readers can be enriched by the sto ries and gain a deeper understanding of the direction that
Singapore is heading towards.

15
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5. METHODS
5.1 Research
We started our project with intensive resear ch on the green building m ovement from online
news databases and libraries at Nanyang Technological University and National University of
Singapore. The research helped us to understand who the big players in the industry were as
well as the relevant agencies and organisa

tions involved in the push towards greener

buildings. It also helped to highlight the important buildings, history, milestones and recent
developments, which were crucial to the constr uction of a tim eline consisting of 28 entries
detailing 20 years of greening.
Green buildings news is frequently featured

in the local newspapers. Thus, we m

ade a

concerted effort to tra ck the n ews and cut ou t the relevant articles. This allowed u s to b e
aware of important developments in the topic and aided us in narrowing down our topic to an
area not usually covered so as to ensure that the package would still be newsworthy at the
point of submission.
Over the months, our story ideas evolved and firmed up. Whilst som e ideas were eventually
discarded or spiked after a single draft, these ideas were always backed by solid research and
interviews.

5.2 Contacting Sources
5.2.1 Government agencies and corporations

Government ministries, statutory boards and agencies such as the M inistry of National
Development, National Research F oundation, the Housing Development Board and the
Building and Construction Authority were integral

to our project as th ey are in charge of

setting the national directive for research, urban development and the construction and
building industry.
Having interned in local media outlets, we understood the difficulties in getting government
sources. Thus, we hoped to bypass the corporat e communications and establish relationships
directly with the top people in these governm ent agencies. To do so, we attended to m ajor
16
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functions – the international green building c onference in 2011 and the third green building
Asia conference in 2012. In order to enter the first conference, we paid $100 each and
mingled with speakers across the globe. The en try fee of the second conference, however,
was beyond our m eans – a few thousand dollars.

Thus, one writer liaised with the online

media publication ‘Eco-Business’. He entered the conference as a reporter, wrot e an article
for the outlet and in doing so, attendance was free-of-charge.
This allowed us to meet our potential interviewees face-to-face and introduce our project. We
later emailed them requesting for an interview, and many top figures such as Mr Tsoi Mun
Heng, director of the energy innovation challe nge directorate, under the prim e minister’s
office, National Research Foundation, agreed to the interview. The conferences also allowed
us to mingle with people in the industry and help ed us gain valuable “friends” through whom
we managed to contact our targeted interviewees.
Major developers such as City Development Ltd and Lend Lease were also important sources
for our stories as they provided a private sect or perspective. We emailed City Development
Ltd and name-dropped government figures that we had interviewed. After m uch persuading,
they eventually agreed to an em ail interview – the on ly non-face-to-face in terview we
conducted.
We took a special effort to en sure that m ost interviews were face-to-fa ce. We felt that this
would allow for more spontaneous responses an d give us the chance to mould our interview
depending on what the interv iewee shared. We were also able to push the inte rviewee for
responses and get more depth.
During the six-month internship in 2011, one of the writers had worked with som eone who
knew local green activist Olivia Choong. Thus, we were able to li aise with her directly and
we interviewed her in the comforts of her

own home. Ms Choong is in charge of Gree n

Drinks Singapore, the local chapter of an

internationally recognised non-profit movem ent,

which brings together individuals and business to share on sust ainability issues. Through her,
we managed to directly contact the head of

sustainability in Asia , Lend Lease, Mr Mann

Young for an interview.

17
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We took tim e to develop our contacts and di

d not rush into inte rviewing and reporting.

Speaking to these industry players helped us fu rther our understanding of the topic. Often
they would highlight a concept or idea that we had not heard of, thus filling up the gaps in our
knowledge. This was invaluable in helping us establish a firm foundation in the area.
Despite the above efforts, we had to email some important sources, such as Mr Mah Bow Tan,
without the benefit of a stringer. Fortunately, he responded to the email and when we met him
prior to one of his meet-the-people sessions for an interview.
5.2.2 Academics

We visited the experts in the field for insights , analysis and information about their research.
We put together a list of relevant professors of various departments such as the department of
building at NUS and re ached out to them through email. While not all of the m replied, we
managed to get a good number of interviews.
It was especially im portant in science stories to gain face-to-face interviews as when, left to
their own devices, scientists tended to ram ble on in scientific jargon. With our prodding, the
scientists were more likely to explain the terms again in terms that the man on the street could
understand. Interviewees who were apprehensive on the phone also opened up when they met
us in person. In fact, m ost of them were willing to speak beyond the initially agreed timing
and we were able to get the information we needed.
Some scientists were concerned about m aintaining secrecy due to patent issues and we
managed to assure them that the inf ormation would be embargoed until they were ready to
release it.
Many scientists whom we interviewed were eventually not quoted in the article. But, the time
spent with them was not a waste. They helped us to understand what was new in the field and
gave us the chance to p ractice and refine our lis t of questions to ensure that later interviews
covered a wider breadth and depth.

18
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5.2.3 Public

The publics’ opinion w as a crucial part of ‘t he community’ package an d made it necessary
for us to walk the ground. It was im portant to see the residents in their hom es to gain a fuller
picture of their lifestyles. Thus, we decided to go door-to-door to conduct these interviews.
One of the writers had experience doing such legwork for a local media outlet during the sixmonth internship. Thus, she was not discouraged when initially, residents and members of the
public declined to be interv iewed. Through sheer perseverance, she eventually m anaged to
get a solid number of interviews for the article.
5.2.4 Photos

We decided that alth ough our n ews package was not that of an illu

strated feature,

photographs would help to break up the monotony of pure text and m ake the articles a m ore
interesting read. But, this decision was made after many interviews had been conducted. Thus,
the photo of Olivia Choong was provided by Ms Choong herself – the only photo used that
had to be credited. In the interviews that followed, we ensured that we had a ca mera on hand
to capture pictures of the interviewees and their workplace.
We devoted a day to photo taki ng – we drove around the island ta king pictures of relevant
buildings and people. We spent the morning to uring the green faciliti es in Punggol. In the
afternoon, we drove to the BCA Academ

y, the National Librar y Building, Nanyang

Polytechnic, Tan Tock Seng Hospital and ended our journey at the m arina barrage where we
took pictures of the skyline.

19
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6. REFLECTIONS
6.1 Difficulties encountered and problems solved
To get vital infor mation about the green buildi ng movement, we had to talk to architects,
engineers, developers, governm ent officials and policym akers. ‘Green buildings’ is a
technical topic and there is a limit to how m uch information and insight we can obtain from
talking to ordinary people on the street. Our list of sources is dominated by experts and it was
extremely difficult to reach out to them . They are very busy indivi duals and m any of our
emails went unanswered. Our calls rarely went through and they spent a great deal of time
overseas. They are also not very willing to talk to students, and would often refer us to lowerranking officials who are not able to answer a ll our questions. The best way to find the m
would be at green building conf erences. Unfortunately, these green building conferences can
cost up to $1,000 per person and therefore, very

unaffordable for student reporters with a

limited budget.
We took many tips em ployed by rookie reporters ente ring a new beat, or even by foreign
correspondents who are ‘parachuted ’ into countries to cover breaking news events of global
significance. We did not rush

into reporting. Instead, w e analysed the green building

community in depth by conducting a backgr

ound assignment. Time was dedicated to

understanding the power relati ons between the various govern ment ministries, statutory
boards, academic institutions, comm ercial players and ordinary people living in buildings.
We focused on building a professional network with existing players in the industry. We even
took the effort to act like them, dress like them at conferences, understand the technical terms
they used in discussions, and being physically at places where they hang out in large numbers.
We created our own name cards and exchanged them at green building conferences.
To gain entry into these expensive f airs, one writer linked up with Eco-Business, an onlinebased green business news portal. H e volunteered as free write r and published three stories
on the website. In return, he obtained much needed exposure to the world of green journalism
and established som e 70 contacts from vari ous industries linked to the green building
movement. After each conference, we contact ed many of these sour ces for our FYP and
many of them agreed to face-to-face interviews because they r ecall meeting with one of our
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group members at the fair. We relied on the power of facial recognition and first impressions
to gain access to top players in the industry.
Our second difficulty relates to the extensive c overage of green buildings in the m ainstream
media, especially the Business Times. These reports are pretty com prehensive and timely.
We found it difficult to find fresh

angles and add value to the

existing literature of news

reports. To m ake matters worse, developers and government bodies take special effort to
publicise every new green building to the m ainstream media, and professional reporters often
respond positively to them. Although it was still quite possible for us to write small stories of
about 500 to 700 word s each, writing a com pelling news package of 10,000 wo rds was
daunting.
We were determ ined to find a fre sh approach to the issue, but doing so is not easy. To
understand everything about the green building s cene that has been covered by the media, we
spent seven weeks searching and com piling all green building coverage on Channel News
Asia online, the Straits Tim es and t he Business Times. We used the Lexis Nexis database
extensively and searched for green buildings

across a 20-year tim e span. W e downloaded

these stories onto Microsoft W ord documents and they ran into a couple of hundred pages.
After that, we spent a few hours e ach day load ing story by story into Google Docum ents,
categorising them according to th eir year of publication and linking them together using
URLs.
In effect, we have created a customised, person al news archive dedicated to green buildings
in the news. By relying on Google cloud computing, this archive can be accessed through any
computer with an internet connection, and it is relatively ‘crash-proof’ compared to memory
spaces in our four-year-old laptops. Through this customised archive, we identified national
trends, unfulfilled promises and unresolved issues and established a ‘helicopter view’ of the
green building m ovement over the years. W e were able to iden tify columns written by
architects and government officials and understand some of the causes that they had fought so
hard for. By understanding the historical context of green buildings, we were able go straight
to the point during our hard-won interviews with building experts. We did not waste precious
time learning about the basic facts.
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Our third difficulty relates to the technical nature of the green building topic, worsened by an
information explosion within the field of e nvironmentalism. There was too m uch data and
news coverage available on the internet, libraries and newspapers, making it difficult for us to
determine the gist of the topic.
To solve this problem , we had to spend a really long

time understanding the various

technologies behind green buildings. Before conducting an interv iew, or even sending out an
email request for it, we read in tensively these topics with every resource we can find,
including a whole list of off line sources too. We visited info rmation centres such as the
National University of Singapore School of Desi gn information centre. We spent some effort
understanding the nature of in formation and chose our docum ents selectively. For exam ple,
we took special notice of ' helicopter view' documents such as PowerPoint PDFs uploaded by
experts for the purpose of conferences. These Powe rPoint presentations helped us to organise
our view of the green building movement. In addition, we also looked out for national reports
done by statutory boards, yearly reports done by developers, and collected green m agazines
from green building conferences . Some of the best docum ents we received from green
building conferences are the annual energy cons umption reports done by the Energy Market
Authority. We relied on these hard copy booklets fo r some of the statistics written inside our
stories.

6.2 Insights learnt
6.2.1 It pays to be professional

We took special effort to observe how the building professionals dress, greet each other, and
entertain their guests. In doing so, we make them feel like we are part of them, understanding
them and not judging them with our lim ited knowledge of the industry. They were pleasantly
surprised after learning that we had name cards too, and they returned our gesture by offering
us their name cards too.

6.2.2 It pays to dig deep into the history early on

We were given seven months to com plete our final-year project. Therefore, we are fully
aware that this news package will be judged

as work worthy of a seven-m onth effort. W e
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made full use of the tim e, digging on the history of the green building movement and talking
to as many people as we can. The process was ex tremely tedious but it paid off. Whenever
we conducted long and detailed

discussions with our interv iewees, we were able to

understand the historical context of their valuable input.

6.2.3 It is emotionally fulfilling to attempt a topic we are unfamiliar with

Many of our peers in the W ee Kim Wee School of Communication are ge nerally afraid of
attempting any topic related to ‘e ngineering’. We were initially afraid too, but we decided to
take up the challenge and leave behind som ething different for our prospective readers and
also for the many people who supported our education over the past four years. It had been a
challenging final-year project, but we gave

all we had. In the process, we learnt m

any

interesting facts and developm ents about the wo rld of construction, arch itecture, real estate
and clean energy. W e delved into fields that are alien to us, but found great encouragem ent
and support from a number of building professionals.
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8. ABOUT US
Marie Lim | W080063@e.ntu.edu.sg
I have always enjoyed writing, and so, m ajoring in journalism see med to me like a natural
step of progression. Even then, I was unprepared for the experien ce of news-writing – that of
pleasure alloyed with excruciating pain. Each article is a painstaking work of art. And behind
the texts is a story of long-hours, late nights,

great difficulties and frustration in obtaining

relevant interviews, information and statistics. I learnt valuable reporting tips and information
gathering skills during my six-month internship at The New Paper. But this m ade the FYP a
bigger challenge as, by then, I was used to writ ing spot-news and arts/entertainment features
that had a short turnover tim e. Working with another reporter, who has a different approach,
thinking, and writing style has taug ht me how t o play to each persons’ streng th, especially
when producing a large news package.

Xue Jianyue | jianyue09@gmail.com
I am a simple guy who is immensely curious about the world we live in. How does the world
work? How will it evolve? What is the essence of human nature? My favourite reading topics
are about science and history. In addition, I am also addicted to current affairs. That addiction
started during the September 11 terrorist attacks in 2001. I was glued to the newspaper for
several months and it affected my secondary school examinations. It is, however, something I
am proud of. Luckily, I did not do too badly for examinations because seven years later, I still
made it to Nanyang Technological University to pursue journalism at the Wee Kim Wee
School of Communication and Information. While studying in this school, I was lucky to be
given opportunities to write stories and shoot photographs in the United States, Myanmar and
Thailand. I was also privileged to spend 26 weeks as an intern correspondent at Thomson
Reuters, writing stories about the international business community. During my final year as
an undergraduate, I am thankful to have a hardworking and reliable team mate for this finalyear project. It had been a great experience and I hope that readers will enjoy the stories in
The Green House Effect.
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11. FEATURE SERIES “THE GREEN
HOUSE EFFECT”
11.1 The Big Players
11.1.1 Green buildings join the fight against climate change

The city-state has awakened to the dangers of global warming and are looking to green
buildings for help
Along a sun-splash ed beach at E ast Coast P ark, workers in yellow

helmets are

enlarging stone breakw aters to hold out risi ng sea levels caused by melting polar ice caps
linked to global warming.
In January, flash floods caused by prolonged downpours hit several parts of Singapore,
the latest in a se ries of floods affecting the island si nce 2010. At Raffles City shopping m all
in the heart of the business di strict, the floods forced som e shopkeepers to stop operating for
a few hours.
Deeper into the Singapore heartland at the Building and Construction Authority (BCA)
Academy along Braddell Road, it is back to scho ol for architects, engineers and construction
managers, studiously taking notes on how to make air-conditioning more efficient.
Stung by freak weathers and rising seas , Singapore is waking up to the realities of a
global warming. The heavily-urbanised island is coming down hard on a big culprit, buildings ,
identified as a reason behind the country’s hi gh carbon emissions, a driving force behind the
warmer climate.
Buildings here consume about 31 percent of electricity, and the figure jumps to 49
percent when households are included, according to the BCA.
Although buildings do not release large volumes of carbon dioxide, their heavy use of
electricity pushes power plants to burn more fossil fuel, releasing more greenhouse gases into
the air.
To deal with this problem, the country has mobilised an army of architects, engineers,
developers and scientists to tu rn buildings ‘green’. This means slashing electricity use in
buildings and getting them to generate their own electricity.
Supporters argue that green buildings can reduce utility bills, improve people’s health
and bring jobs to Singapore. Critics, however, warn of higher costs.
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Last February, Pasir Ris Sports and Recreation Centre was crowned the country’s
thousandth green building. The centre’s solar

panels provide up to 12 percent of the

building’s annual energy needs, helping its owners save about $57,000 every year.
“This will help to mitigate climate change as the building sector contributes 16 percent
of Singapore’s total car bon emissions,” said Deputy Prime Minister Teo Chee He an at the
opening of the centre.
The centre’s green efforts are part of an am
Sustainable Singapore, launched in 2009 with

bitious national blueprint called

the goal to transform Singapore into an

environmentally friendly city.
Pushed and co-written by Mr Mah Bow Tan, the Minister for National Developm ent
for 12 years until leav ing the Cabin et last year, it planned to tr ansform 80 percen t of the
urban landscape into green buildings by 2030.
Only 13 percent have made the mark so far. These buildings are given Green Mark
awards, launched in 2005 by the BCA to recognise sustainable urban design.
The BCA acts like a s

tern teacher, grading the b uildings by ticking off a long

checklist. About half the points are based on how efficiently the building uses energy, whil e
the remainder of points are given ba sed on the building’s ability to save water, materials and
to generate clean power.
BCA is in for the long haul. To meet t he 80 perce nt target, they have to transfor m
around 8,000 more buildings within the next 18 years.
“It’s a huge challenge,” said Mr Mah. “We will require a lot of incentives, mandatory
requirements and a lot of strict targets.”
Money Matters
In a country made prosperous by trade, proponents of green buildings have to play by
the rules of capitalism.
Even City Developments Ltd (CDL), the leading developer in green buildings, cannot
escape the realities of the market. Back in 2008, CDL managing director Kwek Leng Joo told
the media that “businesses are for profit”.
“Companies are out there not primarily to do charity work, think about how they
should protect the environment or how they should repay kindness to society,” said Mr Kwek.
“The primary obligations are to the shareholders and investors.”
But CDL believes that they have a duty to protect the environm

ent and ensure the

future of business and society.
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“In the mid-1990s, as our business continued to expand internationally, we reflected
on our corporate vision and direction,” Mr Kwek said.
“Looking ahead with reference to the global trend, we belie ved that it’s tim ely to
change the perception of our building industr y which was deem ed having a negative im pact
to the environment,” he added.
But switching over to green buildings can be f inancially challenging for some
building owners.
According to BCA, green buildings are 0.3 to eight perc ent more expensive than
normal buildings. The extra costs, called the green cost premium, are due to features such as
better air-conditioning, solar panels and even rooftop gardens.
The crux of the issue is the payback period, the time it takes for developers to recover
the cash spent on green features.
Today, this period ranges from two to eight years, but not all companies are willing to
wait that long.
And Mr Mah is aware of these commercial pressures. The key to success, he believes,
is to encourage market demand for eco-friendly buildings.
“If the general public doesn’t buy in, they are not going to force the developers to
build better buildings,” he said.
That was one reason behind the creation of the Green Mark awards. The BCA wants it
to function like a badge of hono

ur, increasing the attractiven ess of green buildings to

developers, tenants and the public.
To differentiate building performances, the Green Mark has four levels. The lowest
grade is Green Mark Certified, followed by Green Mark Gold, Gold Plus and Platinum.
The man behind the scheme, Mr T an Tian Chong from the B CA, deliberately
cancelled the bronze and silver stages.
“Nobody will want a silver Green Mark. It has no snob appeal,” he said, laughing.
Carrots And Sticks
If such an appeal existed, it was not obvious in the first few years. Mr Tan recalled
that only 17 buildings took up the Green Mark when it was launched in 2005.
Among the first green buildings is the National Library Building in Bugis.
“We had a hard time trying to explain what the Green Mark is and its im portance,”
said the Director of the BCA’s technology development division.
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After a slow start, the government stepped in. Incentives and legal m easures, called
the “carrots and sticks” by Mr Mah, were used to push the slow-moving building industry.
The first ‘carrot’, a $20 million incentive dangled in front of developers in 2006,
offered a grant of up to $6 per squa re metre of built area to deal with ex tra costs of making
buildings environmentally-friendly.
The scheme worked and was exhausted within three year s. A total of 102 building
projects achieved Green Mark status with its help, according to Mr Tan.
The BCA introduced a new incentive in 2009, which allows m ore floor area to
building owners who take the green route.

Several hundred m ore buildings responded

positively to the scheme.
“In the last three years, it accelerated a lot because o f these schemes,” said Mr Tan.
“At the same time, the industry is becoming more familiar with the benefits of going green.”
The government also waved the ‘stick’. Policymakers changed legislation in 2007,
making it compulsory for all new buildings to be green from 2008 onwards.
Not In A Hurry
Despite such incentives and legislation, going green still ta kes a backseat to other
concerns.
In March, the Khoo Teck Puat Hospital (KTPH) decided to convert a rooftop garden
into another general ward to relieve the shortage of hospital beds.
The hospital’s move reflects the space crunch in many public buildings which is set to
worsen as the island gets more crowded.
From 2000 to 2010, the number of people per sq km jumped from 5,900 to 7,126.
This high population density makes it hard for buildings to turn green whilst staying
comfortable, said Mr Mah.
Buildings are packed tightly to meet the high population density. To m ake matters
worse, many of these buildings were construc ted before the push for eco-friendly buildings
began in the early 2000s.
These older buildings accou nt for 80 percent of the urban lands cape, according to an
estimate by building expert Dr Lee Siew Eang from the National University of Singapore.
Given their massive scale, Mr Mah believes that greening these existing older
buildings will be the biggest challenge faced by Singapore’s planners.
Some building owners do not invest in gr een technologies for older buildings because
it is not profitable.
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As a result, the industry has to wait for these buildings to be demolished and rebuilt,
but this will take time as buildings are made to last several decades, explained Mr Mah.
Some buildings from the colonial-era will not be demolishe d too. These are protected
by law because of their historical value.
“Heritage buildings will always be kept,” said Mr Ma h. “Some of them might not be
very energy-efficient, but we just have to live with it.”
In the meantime, Singapore will have to bear with their poor performance.
Mr Mah warned that such buildings “consum e very large amounts of energy.”
Buildings last up to 40 to 50 years, and if

energy is not use d efficiently, it will tran slate to

huge costs, he added.
Already, some international observers are unhappy with am ount of carbon em issions
released by Singapore’s building sector.
The World Wildlife Fund (WWF) published a grim report this month listing
Singapore has the largest carbon emitter per head in the Asia-Pacific.
It accused the building and corporate sector of helping Sin gapore win this dirty
honour.
“Singapore... is a society that maybe is one of the best exam ples of what we should
not do,” said WWF president Yolanda Kakabadse.
In response, the National Climate Change Secretariat ar gued that WWF’s per capita
method of measuring carbon emissions is unfair to small countries such as Singapore.
This is due to the island’s small land area, coupled with high population density and
lack of readily available alternative energy sources.
Green Pioneers Push Ahead
As BCA tries to encourage more developers to turn their properties green, a few green
building pioneers are showing the way forward.
CDL, the leading developer in green buildings, invests about two to five percent of
construction costs on a building’s eco-friendly features.
“Society benefits from the reduced environmental impact,” said CDL managing director
Kwek Leng Joo. In addi tion, he said that custom ers can enjoy savings and ev en see a rise in their
property’s value.
Some of CDL’s award-winning, Green Mark certified projec ts include City Square
Mall and Republic Plaza, an iconic skyscraper in the heart of the central business district.
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But CDL has had its fair share of difficulties. When it first started greening buildings
a decade o r more ago, the local industry

did not kn ow much about env ironmental

sustainability.
“It was an uphill task to find experts and support in this area,” recalled Mr Kwek, who
was director and managing director of CDL since 1980 and 1995 respectively.
“The majority of customers were also indifferent to the importance of the issue.”
CDL also faced resistance from the builders and con sultants, whom they collaborate
with to construct a building.
To counter this, CDL established a grading system, called the 5-Star EHS Assessment
System, to measure the level of environmental and safety performance of the contractors.
This has helped it win over many stakeholders and partners – consultants, architects,
customers and investors. Today, they are the most decorated Green Mark private developer in
Singapore.
Some $12 million in electricity was saved annually from its 27 Green Mark buildings
between 2008 and 2010, according to CDL.
Investing For The Long-Term
The prospect of such savings has attracted another major player in the green building
industry: Lend Lease.
The Australian developer is behind the retrofitted Parkway Parade shopping mall and
the biomedical research hub Biopolis, both Green Mark certified buildings.
Mr Mann Young, head of sustainability for Asia at Lend Leas e, feels that there is
“still a lot of skepticism out there” on what a green building really is.
“There is a lot of talking and not much action for som e parties and companies,” he
said.
He urged developers to consider long-term benefits, especially in the climate of rising
energy costs and fallin g prices of green produ cts due to improvem ents in techno logy and
manufacturing processes.
Thus, green products are not an additional cost, but as an

upfront investm ent to

protect buildings against rising energy costs, he said.
“Don’t build it cheap, build it sustainably,” he said. “Think about the value of the
building five to 10 years from now.”
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To further its green efforts, Lend Lease targets partnerships w ith developers who
focus on mid- to long-term ownership of prope rties. Such companies value green properties
more, according to Mr Young.
This is because the green investments make sense 10 years down the road. If a
developer wants to own the prope rty for just three years, it will no t make commercial sense,
he explained.
Even in a financial crisis, Mr Young said that com panies should not give up on
greening efforts.
While he acknowledged that building firms will be more cautious in spending,
opportunities for growth will exist for the green economy.
“The green industry is creating jobs, creating new sk ills and enhancing the
individual’s opportunity to grow and learn,” he said.
Let The Market Fight For You
Higher cost of green buildings is not a worry for Mr Subbaih Ramar, project m anager
at the Ministry of Manpower Service Centre, a new building wh ich is scheduled to open this
June.
In fact, the Ministry has achieved a feat rarely seen in the industry, spending below the
given budget to complete this green centre.
He said that estimates by architects and consultants put the cost at $68 million but the
price tag so far is around $60 million.
The trick, according to Mr Ramar, is to call for separate tenders for different parts of
the building instead of one tender for the whole building.
This will allow the develop er to ge t market p rices for items such as the f urniture,
electrical appliances, fire equipment and air-conditioning, he said.
“They came out cheaper than expected,” Mr Ramar said happily.
In contrast, if a developer outsources these green item s to the main contractor in
charge of the building construction, it will cost more, he said.
“Just let the entire industry compete. The whole of Singapore can decide the market price,”
he said.
But developers are reluctant to do so because more tenders mean more paperwork, he
explained.
Mr Ramar also believes that it is not hard to transform older buildings.
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He points to the 25-year-old MOM complex, which received the Green Mark
Platinum award last year for its energy effi cient air-conditioning, light sensors and energy
efficient lift mechanisms.
“When you do retrofitting, you are like a doctor. Y ou must study the building first,
which one is good for retrofitting, which one is not good for it.”
But he cautions against renovating for the sake of goi ng green. Understanding the
building’s purpose and its inhabitants’ needs is a better way to go about it.
A building undergoes renovation every 10 years to keep up with population growth,
he said, and that is the best opportunity to install green features.
“Imagine if you have a car, you don’t buy a new one just

because you w ant to go

green,” he said. “W hen your family becomes bigger, you can take th e opportunity to buy a
bigger green car.”
Greening Buildings For Life
The Singapore family of green buildings is set to get bigger. The BCA is now also
targeting restaurants, retail ou tlets and even sh opping markets as part of its plan to engage
people living inside buildings.
Mr Tan from BCA said that tenants can account for 40 to 60 percent of the building’s
energy consumption.
“If we can get this group to contribute, they will make the building green for life.”
Besides the tenants, Mr Ram ar hopes that the BCA will focus on another group of
professionals – facility managers.
These managers keep the buildings operational throughout its life-cycle, which can
last several decades.
He feels that facility managers are not concerned about greening the building because cost
savings go into the developers’ pockets.
“A lot of facility managers will ask: ‘Why must I do this? I’m not getting any extra money,”
he said.
Such mentalities are an obstacle towards greening.
“Until the age of socially responsible consumerism dawns in Singapore, the key
challenge that developers will continue to face is to drive demand for green buildings through
education,” said Mr Kwek from CDL.
The green econo my is still in its “inf ancy” and dem and for green building s is just
beginning to grow in Singapore, he said.
37

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

However, Mr Kwek is heartened to see that consumer mindsets have started to change
with increased awareness of climate change and its environmental impact.
“We are optimistic that this growing consciousness may eventually extend to
retailers and individuals,” he said.
11.1.2 Timeline

Singapore’s journey towards sustainable urban infrastructure 1992 – 2012
A timeline with 28 entries culminating in a graphic with statistics and quotes.
11.1.3 What is Green Mark all about?

5 information boxes explaining:
-

What is Green Mark

-

Green Mark Award rating system

-

Business case for green buildings

-

Incentives for existing buildings

-

Incentives for new buildings
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11.2 The Community
11.2.1 My house is greener than me

Treelodge@Punggol boasts of many green features and is the model town for Singapore’s
future. But, its residents tell a different tale
Mr Andrew Lee shrugged his shoulders a nd appeared nonchalant when asked about
the eco-friendly features in his four-room flat.
“Don’t know about them ,” said the 40-year-old sales m anager, who has been a
resident for a year.
When pressed about the special wash basin-toilet pedestal system in the toilet and the
recycle chutes in the corridors, the father of three replied: “I don’t use them, nothing special”.
He asserted that living in Treelodge@Punggol was

“just like in any other

neighbourhood” and admitted to not knowing that the flat was eco-friendly when he bought it.
In the same block, a few storeys below, the scene replayed itself.
Mr Darren Quek, 26, a civil servant, readily conceded that he is not concerned about
climate change and the environment.
“The eco-friendly features were not a consideration when I bought this flat,” said Mr
Quek, who lives with his wife and two children.
He has heard of the water efficiency features but knows little beyond that.
Treelodge is the Housing Development Board’s (HDB) first green housing project
and home to HDB’s one m illionth flat. Nestled in Singapore’s first eco-friendly town,
Punggol, it boasts of 712 units of prem ium flats housed in seven 16-storey residential blocks
surrounded by lush greenery and wide open fields.
Located along Punggol Road, it is within walking distan ce of Punggol MRT Station
and Damai LRT Station.
It was built at a cost of $120 million and serves as a testb ed for innovative green
technologies with features such as solar panels and rainwater recycling.
It opened in 2010 and received the Building and Constr uction Authority’s (BCA)
Green Mark Platinum – an award recognising sustainable building design.
Treelodge sits close to a host of green facilities that promote sustainable urban living,
such as My Waterway@Punggol – S ingapore’s longest man-made waterway which connects
Punggol Reservoir to Serangoon Reservoir.
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With the opening of the firs t eco-blocks and other green am enities in Punggol, HDB
hoped that the new town’s green features w ould raise environm ental awareness among its
people.
The responses of the residents, however, illustrate that buildings are evolving at a
faster pace than people’s m indsets and that creating green awareness rem ains an uphill
challenge in Singapore.
Punggol was first unveiled as a vision of the model town for the next century in 1998
by then Prime Minister Goh Chok Tong.
This was reaffirmed in the sustainable development blueprint in 2009 and later in
2010, when HDB revealed its plans to develop Punggol as Singapore’s first eco-town.
This means that Punggol is home to more eco-friendly buildings and developments in
the northern coastal town are likely to achieve Green Mark awards.
“As the largest developer in Singapore, we have the responsibility to prom

ote

environmental sustainability,” said then HDB chief executive officer Tay Kim Poh during a
conference hosted by HDB in 2010.
Punggol also has designated cycling paths and spaces for car pool services to
encourage residents to adopt more environmentally-friendly ways of travelling.
Mixed Success
Occupants of this green haven, however, are seem ingly not more environm entally
conscious than the rest of the island’s inhabitants.
Mr Ng Chun Tat, 38, a senior engineer and head of the Sustainability and Building
Research at HDB’s Building Research In stitute said that it a ll “boils down to th e people
element, something that no one can control”.
Even if the infrastructure is there, people can chose to ignore the green m essage, he
said.
“Are we expecting people to be more eco-friendly just by living in Treelodge? No,”
said Mr Ng. “If people opt not to do anything, then nothing will change.”
But Treelodge’s existence creates an opportunity to bring up and discuss sustainable
urban living, said Dr Janil Puthucheary, a Mem ber of Parliament of Pasir Ris-Punggol Group
Representation Constituency which covers Treelodge.
He said that Treelodge is a “focal point” in m any discussions because it is specially
designed to be environmentally friendly.
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“That’s good but I don’t expect that just because you are a resident at Treelo dge, you
will automatically buy into it,” he said.
“But, it becomes an excuse, a reason or a platform for us to have that conversation,”
said the advisor to Punggol West Grassroots Organisation.
Mr Ng said that HDB conducts activities, send brochures, sets up exhibitions and puts
up educational panels at Treelodge to constantly drive home the message that residents have a
crucial role to play.
“Through all these communication channels, we hope to spark off a fire, which will
ignite and blossom into fireworks,” he added with a laugh.
And it seems that some efforts have paid off.
According to Ms Polly Yeung, an architect at HDB’s Building Research Institute, a
survey conducted by an extern al assessor show ed that resi dents in Treelodge and Punggol
were “more receptive towards green features” than residents of other estates.
While HDB declined to release the report, it shared that for a ty pical 12-floor HDB
block, Treelodge used less water and energy than a block that did not have such eco-features.
But most of these green features are pre-ins talled, raising the question of whether
residents would be as receptive if they had to fork out extra cash.
Treelodge houses 2,000 sq m of solar panels on its roof, which generate energy to
meet the demand of common area services such as lifts and corridor lighting.
The lifts use 10 percent less energy than conventional lift s. Motion sensors at the
staircases means that lighting is provided on-demand.
The roof also boasts of 400 sq m of space to co llect rainwater. This water is drain ed
into a storage tank, which can store up to 7,000 litres of water.
Residents such as Mr Andrew Lee, however, paint a grim picture of the realities of the
perception of such impressive green features.
“The solar panels do not concern us. I can’t see them. I haven’t seen a difference in my
power bills and water bills,” said Mr Lee, who used to live in Ang Mo Kio.
Mr Ng from HDB is aware of this problem , which he describes as “unique” to
Singapore.
He said: “If you ask people whether they practice g reen habits, they will as k ‘what
benefits do I get’. You have to give them gift vouchers.”
He explains that people might not see the value in going green as the results are not
immediately apparent.
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The solar panels and other green features have slashed th e cost of operating comm on
facilities by reducing electricity use.
“This is so that residents don’t have to pay m ore S&C (service and conservancy)
charges even though electricity tariffs are rising,” he said.
He explained that an estate with more greening will need m ore maintenance. The
upside, however, is that resident will enjoy the greenery, shade and cooling surroundings.
“So, they are benefiting. But are they willing to pay extra S&C? At this mom ent, I
don’t think so,” said Mr Ng.
Already, the cost of the eco-friendly features such as solar panels, which powers the
communal facilities, do not contribu te to the pr ice of the flat, explains Mr Ng, but residents
want everything free-of-charge.
A Recycling Haven
Mr Haja Nizamudeen, Chairman of Punggol Coral Tree Residents’ Committee, which
oversees Treelodge, paints a different picture.
He believes that residents of the block are “proud” to be livi ng in the first green HDB
building.
“People now understand the benefits of being eco-friendly. W hen they live in the
building, it is in their subconscious. It changes their lifestyle,” he said.
This is most apparent in the residents’ recycling habits.
According to Ms Yeung at HDB, the amount of recyclable s collected in Treelodge
was three times more than that of other estates.
The reason m ay lie with the access ibility of the recyc ling chutes – There is a
centralised refuse chute dedicated to recyclables in the corridors on every floor.
Mdm Chai Soo Choo, 55, a resident of Treelodge, is not aware of the eco-friendly
design of the flat. But, she often recycles.
“I have to wait till my grandchildren fall asleep,” she said. “Then I run out and use the
recycling chute.”
Another resident Mrs Lian, 30, a purchaser, does not consider h erself an eco-friendly
person. However, she does make it a point to use the recycling chute.
From her observations, other residents are also doing their part for the environment.
They keep the place clean and recycle, she said.
Already, this is a step in the right direction and hints at the potential for the future.
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In 2006, Singapore posted lacklustre recycling figures, lagging behind developed
countries such as Norway. That year, in

a bid to prom

ote recycling, the National

Environmental Agency (NEA) introduced recycling bins at void decks of HDB blocks.
Today, recycling chutes are seen on every floor of Treelodge and the amount of
recyclables collected show that change is slowly in the making.
Taking It To The Schools
The problem now is getting people to take action and go beyond what is given. Unlike
people in other countries, who are willing to pay m ore to lead a s ustainable lifestyle,
Singaporeans need incentives to make change, said HDB’s Mr Ng.
Dr Puthucheary believes that for deep-seated behavioural change to take place, a topdown approach would not be effective.
A more successful approach, he said, is to “persuade people to m ake the change for
themselves, to take ownership”.
HDB recognises that education plays an important role in changing habits. It has an
array of programm es targeted at schoolchildr en such as the eco-l earning journey and the
heartland ambassador programme.
The heartland ambassador programme involves prim ary and secondary school
students, who go door-to-door in Punggol to

speak about the importance of water

conservation.
Through these programmes, HDB hopes to “instil a green lifestyle message”.
Besides the HDB, related government agencies su ch as NEA, the nation al water
agency PUB and the National Parks Board

organise both nationwide cam paigns and

campaigns specific to Punggol.
“It boils down to exposure,” said Mr Ng. “It has to start from young as a habit. It’s
not just putting the infrastructure but also encouraging the right mindset from young.”
11.2.2 What’s new?

A box explaining three new facilities in Punggol, Singapore
11.2.3 What are the green features at Treelodge?

8 short entries about various green features at Treelodge@Punggol
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11.2.4 Keeping sane while going green

A local green activist shows that even going green has its limits
In her first month of turning vegetarian in 2008, Ms Olivia Choong began to lose her mind.
She became emotional over every little thing and her health started on a downward
spiral. She rapidly lost 3kg from her already slim frame.
In her fervour to become environmentally friendly, she flipped her life inside out and
upside down.
Meat and seafood were struck off her diet after she realis ed that farm ing animals
creates high carbon footprints.
She also stopped using the air-conditioner, avoided di sposable items, reduced
electricity and water consum ption, shopped fo r eco-friendly shoes, bought vintage dresses
and searched for organic cosmetics and underwear.
“I think it was guilt that drove me to do a lot of these things and it came to a point
when I realised that the guilt was ju st silly. We just do the best we can but not be f rivolous,”
said Ms Choong, 33.
These days, Ms Choong takes green in moderation.
While living a sustainable lifestyle is still a large part of he r mantra, she has come to
terms with how far one can go to be green. She now accepts that she m ust pick and choose
her battles wisely and that change is a long-drawn process.
Her affinity with green began when she was 18, as a punishment.
Caught eating late at night in her boarding school dorm itory in Australia, she was
made to empty milk cartons into the recycling bins.
This kick-started her recycling habit and helped her establish a firm green foundation.
“At that age, I was trying to fit in. I didn’t want to be an outcast. My peers were
recycling so I did it t oo,” she said. “Eventually it was in grained in me, and I began to do it
every day even after I returned to Singapore.”
The catalyst that set her on the tracks towards eco-friendly living, however, was Live Earth
– concerts held in 12 cities across the globe to combat climate change – in 2007.
“In between the concerts, there were the public service announcem ents and I said to
myself ‘oh my god, this is serious, we got to do something’,” she said.
Thus, she co-founded Green Drinks Singapore, the local chapter of an internationally
recognised non-profit move ment, which brings t ogether individuals a nd businesses to share
on sustainability issues.
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Not satisfied with what she had achieved, she set out to make changes to her lifestyle.
Turning vegetarian in a bid to combat climate change, however, soon evolved into a
detrimental diet for her body.
“I kept on losing weight. And I didn’t feel healthy even though I was eating vitamins.
I was wasting away,” she said. “It was especially difficult because, for me, putting on weight
is very difficult.”
Alas, it was not meant to be – her parting with m eat was permanent, but her break
from fish would only be temporary.
Nutritionists advised her against a total rejection of fish as her body was lacking in
vitamin B. And so, in 2011, she started to eat fish again.
She sheepishly confessed that she had not read up prior to em barking on the extreme diet
change.
Her weight has since stabilis

ed. And she no longer sees the need to

purchase

expensive organic underwear that she feels is “not even comfortable”.
In addition, her long-drawn battle with her fam ily has he lped her realise that she
should let nature take its cause.
When she first started to drive the green m essage home, Ms Choong, who lives with
her parents, harangued them on their environm entally unfriendly habits until “they were all
annoyed”.
She eventually stopped harassing them and soon began to see changes take place – this,
however, took four long years. Today, her father drives a hybrid car.
Her mother, Mrs Michelle Choong, who is a retired ac countant in her m id-60s, believes
that Ms Choong has created greater environmental awareness in the family.
While it requires more work on Mrs Choong’s part to reuse the water from the
washing machine, wash containers for recycling and bring her own bags to superm arkets, she
has started to make these activities a habit.
“We didn’t start off as a green family. She started, and later, we followed. And now she
keeps an eye on us,” said Mrs Choong.
When Ms Choong first started to zealously advocate green habits, she would switch
off all the lights in the house.
This, however, was a concern for Mrs Choong, as the fa mily stays in a bungalow and
total darkness is a “security issue”.
They have since come to a compromise to turn of f the g arden lights after a certain
hour and the living room and staircase lighting when not in use.
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But, she is still not totally convinced about the case for going green. W hile it is a
“nice idea”, she believes that there is a limit to being eco-friendly.
“In truth, you can only do so much. Do you expect people to cook with coal? Chop
their own firewood? It’s all about small steps,” she said. “We try to accomm odate where
possible as long as it is not that much of an inconvenience.”
She has considered installing solar panels but that was due to the potential costsavings rather than the eco-benefits.
Unfortunately, the roof of the house cannot withstand the weight without m

ajor

renovations.
Today, the family has learned to live with differing opinions over what to eat and how
to do things.
When Mrs Choong shops for apples, she buys apples for her husband, and organic
apples for her daughter.
“But, whatever you do or choose, she’ll be there staring at you,” said Mrs Choong with
a laugh.
Ms Choong’s passion for green has spilled over into her career.
In 2010, the mass communications graduate, who has a post-graduate diplom a in
public relations, founded Sustainable PR, a public relations firm that helps raise awareness of
green businesses and promotes sustainable products and practices.
The one-woman company was not an expensive investm ent – she works from hom e
and does freelance writing to supplement her income.
Her projects usually span three months or less. Her longest assignment, which lasted
eight months, was for Terra Plan a, a com pany which sells shoes m ade from natural and
recycled material.
Being in-charge means that she has the prerogative to choose her clients.
“I have to really believe in the product. If I cannot justif y to myself how it is a good
green product, then I won’t take on the client,” she said.
She is working towards reducing her commit ments in Green Drinks and freeing up
time to focus on growing her company.
Ms Choong strongly believes that the answers to eco-friend ly living “need not be
high-tech and expensive”.
“You don’t need to buy new technology to help you save energy. Sometimes it’s
about teaching yourself to do things differently,” she said.
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11.2.5 What we can do to save the earth

5 information boxes explaining:
-

Household energy use

-

What you can do on the road

-

What you can do at home

-

Public housing and utilities usage

-

Possible effects of climate change on Singapore
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11.3 The Science
11.3.1 Selfpowering buildings break free from fossil fuel

A memorial dedicated to dead soldiers of World War II has found a new purpose. It houses
an array of solar panels, wind turbines and energy-saving features, making it a model for
green buildings in Singapore
If the world cuts off fuel supplies to Si ngapore today, a six-storey Buddhist tem ple
will be a beacon of light in the darkness.
Nestled at the foothills of Bukit Chandu off West Coast Highway, the Poh Ern Shih temple
forges ahead in freeing Singapore from her reliance on imported energy.
Built with a red pagoda of solar panels and wind turbines, the m emorial to fallen
soldiers of World War II has started generating electricity beyond its own needs.
Its success raises the possibility of turning more buildings into batteries. This means
getting power from wind and sunlight, ending Singapore’s near-complete reliance on foreign
fuel imports to meet its energy needs.
Such buildings would also be immune to fuel supply disruptions across the globe.
Mr Lee Boon Siong, 72, a devout Buddhist, manages this self-sustaining temple with
his wife and ten regular volunte ers, providing religious servi ces to an estim ated hundred
devotees.
Inspired by self-powering houses in Canada, where he resided for 16 years, Mr Lee
spent the last four years installing solar panels, energy-efficient lighting and water collection
tanks onto the temple.
The solar panels cost about $200,000, but he said

it will only take five years to

recover the cost as he will reap energy savings in the long-run.
“When the building produces excess electricity, my bill is ne gative,” said the retired
lawyer. “It makes a lot of sense for Singaporeans to go down this route.”
Poh Ern Shih is one the few zero-energy buildings in Singapore, the other being the
Building and Construction Authority (BCA) Academy along Braddell Road.
A zero-energy building generates more power than consum ed. Similar buildings are
already found in the United States, Europe and Malaysia.
“It’s technically possible to turn every building into a green building,” said Mr Lee.
“The whole country can generate power.”
48

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

Tapping The Sun
Such possibilities were distant dreams in the 1860s, when French mathematician
August Mouchet first proposed an idea for solar- powered steam. Together with his assistant
Abel Pifre, they constructed the world’s first solar-powered engines.
But solar power was not widely used in buildings today. High cost of solar panels and
slow returns of investment have deterred many from taking it up.
Fossil fuels such as petroleum, coal and natural gas turned out to be much cheaper and
easier to use. Today, they account for nearly 100 percent of Singapore’s energy sources.
But this is slowly changing. Mr Christophe Inglin, m anaging director of solar
equipment maker Phoenix Solar, a rgued that grid parity, a point where solar power will cos t
as much as fossil fuel, is “nearly there” for Singapore.
This grid parity will allow solar power to com pete with f ossil fuels in the m arket,
leading to its mainstream acceptance.
Presenting data at the Clean Energy Expo Asia conference last November, Mr Inglin
said that Singapore will be first Southeast Asian country to reach that point.
This is partly helped by rising oil prices over the past decade, advancem ents in solar
technology and the entry of China into the solar market.
In the search for cleaner energy, Mr Tsoi Mun Heng, director of the energy innovation
challenge directorate at the National Research F oundation, believes that solar pow er is the
way to go.
Even though its potential is constrained by Singapore’s land shortage, Mr Tsoi said
that solar power is still best option compared to wind, tidal and nuclear power.
“Ideally, we want an energy source with no radioactive fallout and carbon dioxide
emissions. It also has to free, abundant and will never run out. That’s a tall order.”
Unlocking Bigger Wallets
Few buildings, however, are able to replicate Poh E rn Shih’s success without support
from larger, cash-rich organisations.
For the BCA Ac ademy, its 1,540 sq m of solar panels was funde d by the Econom ic
Development Board. Similarly, Poh Ern Shih receives tax-free donations from the devotees
which helped to cover the cost of solar panels.
Such funds are not available for individual home owners, according to Mr Tsoi Mun
Heng.
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He points to the high upfront cost for solar panels as a barrier to turning buildings to
power plants.
“You need to pay 20 years of electricity upfront, and then the sun slowly pays you
back. That kind of financing model is very difficult for many people.”
But he believes this can be solved through initia tives such as so lar leasing – an
initiative in 2011 by Housing Developm ent Board (HDB) to allow private com panies to pay
for solar cells on rooftops.
“The company takes the risk and pay for everything upfront. They sell electricity
generated from the sun to the residents and th

at’s how they get their m oney back,” he

explained.
Mr Tsoi believ es that highe r demand in bigger m arkets will als o help to make the
investment affordable.
Mr Ng Chun Tat, head of the sustainability and building research at HDB, believes
that it is commercially possible to install solar panels on a larger scale.
Investing in solar power already makes commercial sense, said the senior engineer,
adding that on paper, every dollar invested on solar power will generate more than a dollar in
returns.
“But for a small company, they only have one or two blocks. Of course, the price of
solar panels will be more expensive,” he said.
“For us, it’s different. We have economies of scale, we ha ve 9,000 buildings. If one
day, HDB decides to implement this, the whole price will just drop.”
And the idea is not that far-fetched. HDB could open the floodgates to wide-scale
implementation of solar panels on many buildings in Singapore.
“It will not be immediate but I think it is possible,” Mr Ng said. “One day, you will
see all our buildings with solar panels.”
Hydro-Power
Even when solar power is insu fficient, buildings in the f uture can turn to anot her new
source – hydrogen power harnessed from water.
While lacking in drinkable water, Singapore has abundant rainfall throughout the year
and is surrounded by seas.
About 2342.22mm of rain falls in Singap ore each year, with the longest reco rded dry
spell lasting only 40 days, according to National Environmental Agency.
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Recognising the potential of rainwater in powering buildings, Dr Ernest Chua Kian J on
at the National University of Singapore (NUS) is leading a four-man team in developing a costeffective way to extract power

by using rain collected on ro oftops and s olar power fro m

photovoltaic (PV) panels.
A popular type of solar panel, the PV panel converts sunlight directly into electricity.
“Rooftops can be equipped with PV panels which m ake use of sunlight to produce
enough electricity for electrolyzing water,

separating the hydrogen and oxygen,” said Dr

Chua.
“The hydrogen is then stored into fuel cells w hich in turn generate power for
communal equipments of the block.”
But Dr Chua estimates that, within five to 10 years, the hydrogen system will be ready
for the local market.
“This system can be implemented easily in HDB apartments, converting them into energygenerating buildings,” he said.
“It will also provide extra shielding from sunlight on rooftops, resulting in reducing
the cost of air-conditioning for the buildings.”
The hydrogen system can also split seawater, an abundant re source for an island state,
making the power generation possibilities endless.
“If you can build power plants along the coastal areas, you have the potential to power
a city just using seawater and solar energy,” he said.
Expansion Plans
And powering up the entire city is the dream of Mr Lee, the owner of Poh Ern Shih
temple.
When he moved to Canada in 1969, he observed how the locals m

aximise every

resource around their houses.
“Living in cabins in the forest, we have no government elec tricity,” he recalls. “But
we have generators, solar, wind, and also turbines on the flowing river.”
In the Canadian cities, Mr Lee also observed solar cells in the rooftops and windows.
He believes Singapore can adopt similar practices.
He is not satisfied with what he has achieved in his temple. He is dreaming of plans to
produce even more electricity. Next month, a third batch of solar panels will adorn the temple
roofs.
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There are even plans to tap energy from rainwater running down from the tem ple
rooftop. When the temple was renovated in 2008, Mr Lee had specially arranged some temple
pillars to have a hollow core.
Like a mini-dam, he plans to channel rainwater through turbines placed with in these
cores to generate hydroelectric power.
Through these measures, he wants to ensure that the monastery will always generate
extra electricity like a resilient battery.
Thinking Of The Future
Mr Lee’s investm ent into green technology is costly, but tem

ple devotee Lee Ah

Choon, 48, believes they are a long-term investment.
“It’s (the tem ple) not something you build for a short while,” said the devotee who
donates about $300 to $400 a month to the temple.
“When we donate, we don’t have to see returns,” the chem ical engineer added. “The
temple is doing a lot of charitable work. They allow old folk s to come, eat meals and learn
about the religion.”
Temple volunteer Angie Ng is also fully supportive of the greening efforts.
“If you look at the oil prices today, it is always increasing,” said the 49-year-old who
had spent three years helping out at Poh Ern Shih.
“For such a big temple, electricity bills are rather big figures.”
Ms Ng said that devotees and volunteers are generally supportive of Mr Lee’s efforts.
Although some had reservations over the extra co sts, she recalled that Mr Lee had already
“tried his best” to explain why green technologies are important.
“He probably did his calculations,” said Ms Ng. “If we can generate electricity
ourselves, the bill won’t be such a heavy burden on us.”
Mr Lee is proud of his temple. When visitors arrive, th e 72-year-old m an eagerly
ushers them around like a child showing off his new toy.
From the underground water storage tanks, to the rooftop sola r pagodas, to the stains
on the newly whitewashed wall caused by offshor e refineries nearby, Mr Lee m isses nothing
and enthuses about the possibilities of the future.
But deep in his heart, he lam

ents that Singapore has not invested in green

technologies earlier.
“We are so dependent on our neighbours for oil and electr icity, for everything we
need,” he said.
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He believes that the country must step up efforts to produce alternative energy, and it
has to come from Singaporeans, especially the younger generation.
“They have to believe in it. It has fallen onto the shoulders of their generation now.”

11.3.2 Airconditioned nation no more

The country wakes up to the realities that the chiller plant is not so cool after all
Singaporeans are so accustomed to air-conditioning, even the dead will not do without
it.
From the moment they are born to when they are put to res t, Singaporeans are in airconditioned environments.
But this invention is bad for Mother Earth; Air-conditioners turn buildings into
power-hungry monsters that gobble up nearly twice as much power from the electricity grid.
This is putting the country’s geography at risk, pushing scientists and government
officials to seek solutions in the source of the problem – the air-conditioning unit.
Introduced by the West in the 1950s, the cooling system is praised as the “most important
invention of the 20th cen tury” by former Prime Minister Lee Kuan Yew for its role in creating a
conducive work environment in the tropical city-state.
In 2001, Mr Lim Swee Say, Singapore’s then-environment minister, told airconditioning executives that ‘’air-conditioning plays a crucial role in our economy”.
“Without it, many of our rank-and-file workers would probably be sitting under
coconut trees to escape from the heat and humidity, instead of working in high-tech factories,”
he said.
But inefficient air-conditioning is a worry for Mr Tan Tian Chong, the director of the
Building and Construction Authority (BCA) technology division.
He said that many existing buildings are guilty of it.
“There is a joke, Singapore is two weathers: It’s winter in the building, and summ er
outside,” he recalled, laughing out loud. “We are ridiculed for w earing winter clothing in the
building.”
He believes that this is caus ed by zealous builders in the past who over-designed the
system.
“In the old days, people play safe,” said Mr Tan.
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“You never get fired for oversizing air-conditioning. You get fired if there is
insufficient capacity, because the whole place gets warm,” he added.
The ill-effects of air-conditioners also go beyond electricity consumption.
Associate professor Wong Nyuk Hien, an expert on tem peratures in urbanised areas,
is concerned about air-conditioners heating up the air around buildings.
“Air-conditioning is not a magical thing. It makes us feel very cool, but it extracts the
heat and throws it outside the building,” said

the researcher at the National University of

Singapore.
The heat returns into the building easily through glass facades, a common feature of
commercial buildings. This leads to a “vicious cycle”, said Dr Wong, as heat re-entering the
building forces the air-conditioner to dump more heat into the environment, using up m ore
power in the process.
A warmer environment will result in higher sea lev els as the heat is transferred into
the oceans causing sea water to expand. This is cause for worry for the island city.
Last year, the government mandated that the height of all ne w reclamations be raised
by a m etre to 2.25 m above the highest recorded tide level, underscoring concerns about a
warmer climate.
As rising sea levels eat into the low- lying island’s hard-won te rritory, scientists are
expressing concerns over its sustainability.
Reducing Energy Use
Some scientists are busy reinventing technologies to curb Singaporeans’ habit of
turning on the air-conditioner. These inventions may not stop the use of air-conditioners but
they aid in Singapore’s quest to turn green by reducing their energy consumption.
To address this ‘vicious cycle’ of heat re-entering build ings, Dr Yang En Hua from
Nanyang Technological University is developi ng a phase-changing m aterial to im prove
building insulation.
Like a sponge, the material absorbs excess heat during the day and releases it at night,
keeping temperatures stable within its walls.
Such a material is inspired by the fascinating physics of melting ice, said the assistant
professor from the School of Civil and Environmental Engineering. As water changes from ice
to liquid, its temperature remains at zero degree Celsius despite absorbing heat energy.
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“When you try to cool down your beverage, you surround it with ice,” he said, referring to
ice boxes containing can drinks and bottles. “Compared to zero-degree water, The ice has a longer
life because it takes a longer time to increase temperature.”
The phase-changing material works in the same way. Embedded in the walls of
buildings, the material melts when temperatures rise above a certain point, and solidifies when
the surroundings cool.
In the process, it absorbs excess heat and m aintains the temperature within th e
building.
However, the phase-changing material requires a certain temperature d

ifference

between day and night to activ ate. Making this work in S ingapore is challenging because
local temperature ranges seldom go beyond 10 degrees.
Dr Yang is still hunting for a suitable material to make this technology work, and he
estimates that it would take five to 10 years for such a product to be accepted by the industry.
In the meantime, Dr Khin Zaw, a researcher at the Solar Energy Research Institute is
fine-tuning an air-conditioner th at was invented years ago in

Germany at the Fraunhofer

Institute for Solar Energy Systems.
The energy saving air-conditioner, called Evaporatively COoled Sorptive (ECOS)
heat exchanger, operates with th e help of sunlight, an abundant sour ce of energy here, thus
making it a greener alternative to conventional air-conditioners.
Many air-conditioners used here are als o inefficient in the tropics and th e ECOS
system is designed to tackle this problem.
Air-conditioners use chilled water to cool and dry the air. As wa ter vapour condenses
into droplets, heat is released. In Singa

pore’s humid air, m ore heat is produced upon

condensation, sabotaging the coo ling process and adding to

the machine’s workload, he

explained.
“Our formula separates the dehumidification and cooling. The beauty is that when we
supply the air into the system, the air becomes both dry and cool,” he said.
The BCA also introduced a scheme targeted at improving air-conditioning efficiency.
A $100 million green mark incentive encourages owners of existing buildings to upgrade
the energy performance of their chiller plants.
The scheme will fund half the cost of an energy au dit to determine the efficiency of
air-conditioning and co-fund up to 35 percent (capped at $1.5 million) of the costs needed for
energy efficiency improvements.
Despite these incentives, Mr Tan said that some building owners have other priorities.
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“Sometimes instead of spending the money on t he air-conditioning, the building
owner wants to redo the place to attract m ore tenants with better aesthetics,” he said. “Some
of them don’t look forward to all these disruptions to do retrofitting.”
Lessons From The Past
Besides technological innovations and upgrades, architectural designs of the past can
also help alleviate Singapore’s dependence on air-conditioning.
Dr Nirmal Kishnani, a sustainability expert and green buildi ng advocate, said that the
greening role of arch itecture is neglected as builders f ocus on pushing the lim

its of

engineering.
He believes that passive design – constructing buildings in a w ay that maximises natural
sunlight and airflow without relying only on air-co nditioning and lighting – has been sidelined in
our rush to urbanise.
These days, such designs are only found in older buildings with colonial
architecture.
“A colonial bungalow will have these verandas, big windows and high ceilings. It’s
very breezy,” he said.
“There are many pathways for wind to travel in these houses. You probably don’t
need to rely as much on air conditioning and electrical lighting.”
But such architecture is not practical today, acco rding Dr Kishnani, as people’s
preferences have changed over the years.
“People don’t want to be forced to live like their grandparents. We want to have the
choice to switch on the air-conditioning when we feel like it,” he said.

11.3.3 Human waste to power Singapore’s new flats

NTU scientists are trying to generate bio-gas from faeces flushed down toilets
The foul odour of urine, faeces and other week-old excrement hangs in the air.
Seemingly oblivious to the stench, a group of scientists at Nanyang Technological
University are tink ering at g lass pipes in a labyrinth of tubes and machines filled with
human waste, determined to find a way to harness energy fro m what is flushed down and
forgotten.
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At the heart of the project is a special toilet that separates human waste to produce
fertiliser and energy. Invented in the 1990s in Sweden, it is gaining popularity in Europe.
More than 10,000 km across the globe in Singapore, little is known about the toilet.
But that is about to change – NTU’s Residues and Re source Reclamation Centre
(R3C) has acquired the toilet so that it can refin e the system for better waste collection and
water usage in the city-state.
If implemented in building s island-wide, the toile t will not only save water, but
generate as much as three percent of Singapore’s growing energy needs through renewable
resources.
“In the long-term the toilet is really helpful for water and electricity saving,” said Dr
Rajinikanth Rajagopal, 35, a res earch fellow at the R3C. “By separating the waste, you can
also recover nutrients and produce bio-gas for power.”
An average person generates around 200 grams of solid waste daily, according to Dr
Rajagopal. This means Singapore can produce a whopping one million kg of faeces each day
from a population of over five million.
When flushed together with water, each litre of this waste water will produce 0.5 litres
of bio-gas. And a single cubic metre of bio-gas can produce 6 MW of electricity.
Called the No-Mix Toilet, it contains two holes in the toilet b owl which s plits the
urine and faeces. T he waste is chann

elled into reactors,

housed within various

neighbourhoods, for processing.
“The waste treatment process will be decentralised,” Dr Rajagopal said. “Instead of
one main treatment plant for all of Singapore, there will be smaller plants across the island.
This will reduce the cost of transporting the waste.”
Inside these reactors, solid waste is broken down in an oxygen-free environm

ent,

releasing methane which can be used to power the corridor lights and lifts in buildings.
Thus, the reactor doubles up as an environm entally-friendly neighbourhood powe r
source as methane gas is a cleaner alternative to crude oil.
Such technologies are increasingly vital as Singapore, a re source-hungry state, has
seen its annual electricity consumption nearly triple from 1990 to 2010.
Business Monitor International, a London research fir m, projects that Singapore’s
electricity consumption will grow at a rate of 3.7 percent per year over the next decade.
The other product collected from the toilet, urine, is rich in nitrogen and phosphorus.
Once separated from the solid waste, it can be made into fertilisers.
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While it is too early for him to estimate the potential yield in fertiliser, Dr Rajagopal
suggests that urbanised Singapore can export any excess fertilisers to neighbouring countries.
Scientists started work on this new to ilet in June 2010. After looking at similar toilets
in Sweden and Germany, they found room for improvement to better suit Singapore’s use.
R3C’s version relies on vacuum technology to suck in the waste, a m ethod used in
airplane toilets, and will c onserve water by using half the am

ount of water per flush

compared to the European version.
This is also 80 percent less water per flush compared to existing toilets.
This is useful for Singapore, where water is an im

portant resource. Severely

constrained by its sm all size, the island lacks na tural freshwater lakes, making it difficult to
obtain enough portable water for its people.
Recycling waste water is not new to water-scarce Singa pore. The country began
exploring water reclamation as early as 1972.
In 2000, it built its first water reclamation plant to produce NE Water, treated waste
water that is purified and safe to drink.
Today, there are four water recycling plants across the island producing 30 percent of
Singapore’s water needs.
But the government is not satisfied. Singapore’s latest sustainable development
blueprint, launched in 2009, called for greater

water self-sufficiency by reducing total

domestic water consum ption from 156 litres p er person p er day in 2008 to 140 litres per
person per day by 2030.
As part of the blueprint, the government has invested h eavily in clean technology
research to assist the island’s transformation into an eco-city.
And reclaiming waste is not cheap. The National Research Foundation (NRF), a
statutory board tasked with spearheading research in Singapore, has provided R3C wit h S$10
million to design this new toilet and waste management system.
“NRF saw potential in our project because it is helpful for water conservation and
waste management,” said Dr Rajagopal. “It will do good for the people of Singapore.”
Much of the grant is spent not on the toilet, but improving the waste treatment process
– an extensive system of pipes, tanks and chemistry.
For now, R3C is working with the Housing Development Board (HDB) and Public
Utilities Board towards wide-scale implementation of this sanitation technology.
After June 2014, if all goes well, residents living in new HDB estates such as Punggol
and Woodlands will get to use the new toilet.
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Scientists are currently discussing with Lyda Building Products, a local contractor, to
develop a prototype.
While the exact cost of the toilet is not confirmed, Dr Apostolos Giannis, 35, another
R3C research fellow, believes that the price of both the new and existing toilets will be about
the same.
“The main cost of the system is the developm ent of the treatm ent plants,” he said,
adding that the costs will be borne by government agencies.
Even if the toilet ends up more costly than conventional ones, Dr Rajagopal said the
long-term benefits should be considered.
“In the beginning, the initial capital investment might be higher if you have to
invest in the treatment and the piping,” he said. “But in the long run, it’s really helpful for
water and electricity saving and extra costs will be nullified.”
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11.4 Editorial
Flip open any property m agazine today and the hom e seeker will be g reeted with a
visual feast on glossy paper.
Futuristic glass condominium towers, rooftop gardens filled with gorgeous flowers,
ornamental ponds and f ountains housing healthy and vibrant koi fish and, to top it all off,
adorable, smiling children frolicking at the edges of the page.
The developer is selling the concept of a dream home – a charming safe haven for
raising a family and spending the golden years.
What is often missing from the picture are the electricity bills.
But, the smitten home-seeker succumbs and buys the unit anyway.
A month later, the first electricity bills arrive. Will it be a lav ish $500, a thrifty $70
bill or something even more bizarre: A negative $20 bill?
The answer will depend on whether the apartment is environmentally-friendly or not.
Eco-friendly homes are gaining popularity in Singapore for a good reason.
Mother Earth is sick. To feed the burgeoning econom ic growth worldwide, hum ans
are burning more fossil fuels, releasing more carbon dioxide and inflating world temperatures.
To supply sand, wood and metal to construct our growing c ities, we have destroyed
forests, marine ecosystems and left ugly scar s on the Earth’s surface after abandoning our
iron and platinum mines.
As we build bigger and more fanciful buildings to feed our desires for better hom es,
bigger factories and taller skyscr apers, we have forgotten an important fact: Nature was our
first home.
Before we learned to farm, cook and build cities, hum ans lived as hunters and
gatherers for two million years. We lived alongside nature, hiding under trees or inside caves
for shelter and protection.
Returning to the forest to roost, however, is not a practical option. Instead, w e should
learn to construct a sustainable urban landscape.
Just like how clothes reflect the wearer’s personality and lifestyle, buildings reflect
the priorities and philosophy of the society.
And that reflection is an ugly one: Cold, hard and calculative souls, who place
monetary concerns over the welfare of the environment.
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But, we share a symbiotic relationship with buildings. We make the buildings, and
buildings make us. Green buildings with better ventilation and environmental awareness will
result in healthier and more productive people.
Awareness of this relationship, coupled with dire predictions and doomsday scenarios,
have shifted our priorities and accelerated the ‘rescue efforts’ of governments and scientists.
Singapore’s strategy to tackle carbon emissions is to push for energy efficiency in all
sectors.
Skeptics, however, would point out that the island-state contributes less than 0.2 percent
of all carbon em issions worldwide – so what we do in this tiny coastal city is not going to
change the world.
But Mother Theresa once said: “I alone cannot change the world, but I can cast a
stone across the waters to create many ripples.”
Similarly, Singapore’s efforts to go green can have a global impact.
Green technological advances from a tropical country is us eful to neighbours in the
region. Successful green schem es and legislation help build a scaffold for other countries’
green climb.
We will never be the change that saved the Earth, but we can be the change that led
the way.
And this is vital to building a future for the next generation.
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