
Shelby Elizabeth Doyle
Fulbright Fellow Phnom Penh Cambodia

www.shelbydoyle.com
www.cityofwater.wordpress.com

www.futureofphnompenh.wordpress.com

www.urbanlabphnompenh.wordpress.com
shelby.doyle@post.harvard.edu

Urban Lab Phnom Penh
Case Studies: Green Architecture in Asia





Green is not, by definition, the same as sustainable. Green is 
a relative measure, an argument to do less harm. A building 

is deemed Green if it consumes or emits less than a predeter-
mined benchmark. To be sustainable is to live within the car-
rying capacity of our planet, consuming or emitting no faster 

than what can be replaced or repaired naturally, in other words 
to do no harm. In its present form the Green building in Asia 
is in urgent need of scrutiny. Much of Asia has embraced the 
Green building, using sustainable interchangeably with the 
term Green. FuturArc's Editor-in-Chief, Dr Nirmal Kishnani, 

examines the gap between Green and sustainable in the new 
FuturArc publication, Greening Asia: Emerging Principles for 

Sustainable Architecture.

http://www.futurarc.com/



The following buildings are located in cities  across  
Asia. They are described as Green or Sustainable.

Questions to think about:

Do you agree with the building’s definition of
Sustaianable Architecture?

Could these building strategies work in Cambodia? 
Why or why not?



Ocean 1 Tower
Pattaya, Thailand

www.ocean1tower.com



NEVER WASTE, NEVER WORRY.

Part of Ocean 1 Tower’s lifestyle revolution comes 
in its environmentally friendly and cost-saving 
systems, as well as the very best and latest in 
safety and security features:

Electricity-generating solar panels
Automatic shading reduces ambient heat inside for 
further cost savings
Use of 80% recycled water, reducing strain on 
natural resources
Elevators that actually reduce power consumption 
by 98% compared to ordinary elevators – yet 
operate at high speed 
Engineering against wind and earthquake hazards 
are to the highest international standards
Installed with state-of-the-art emergency equipment 
and escape routes
Intelligent Key Card system that gives you full 
control over access and environment 









Amphibious House
Thailand

www.inhabitat.com











The government of Thailand asked the two architecture firms to work on a solution for the increasing 
problem of flooding in Thailand. In the past, most people in Thailand lived near the river in homes 
equipped to deal with the rise and fall of the water, but as people have expanded beyond the river, 
their homes are no longer appropriate for flooding. As such, Site Specific and Prefab Laboratory 
were tasked with creating a solution that could permanently solve the property damaging and at 
times, life threatening, issue. Their solution came in the form of floating buildings that can rise and 
fall with the water. The various buildings are situated within the community so that neighbors can 
help each other during the flood and everyday life can continue on.

Four different types of buildings were designed to accommodate most of the needs for the 
community, including a residential building and civic buildings. The building is constructed on top 
of a prefabricated steel floatation system located in a trench underneath the home and is kept in 
place by a slip-column system that lets the house travel up and down with the water. The floatation 
system is underground for two reasons. First, with it under the house, the floatation system is 
hidden and the home sits at the street level, making it more appropriate for modern Thai life. 
Second, as flooding begins, water first pools in the trench and the home begins to be buoyant 
before major flooding occurs.

Backup systems like rainwater collection, solar and wind power systems, and protected food storage 
areas allow each home to function even if city utilities fail. The new buildings would be arranged 
in mini-communities typically made out of 5-10 buildings, so families can assist each other during 
the flood until more help arrives. Ideally, as the buildings float, no property is lost or damaged and 
people can continue to live as normal, albeit traveling by boat rather than by foot.



Tapei 101
Tapei, Taiwan









It’s a common saying that size doesn’t matter, but nobody told the people who built the Taipei 
101 tower that. The 1,666 foot tall building, located in Taiwan, has just become the world’s tallest 
green building by achieving LEED Platinum certification in the Existing Building Operation and 
Maintenance category from the U.S. Green Building Council. Not only is this now the tallest building 
to receive LEED certification, it is also the largest scale building with a total area of 1.6 million 
square feet and the green building with the most tenants at 90.

The owner of Taipei 101 began their quest to achieve LEED status in November of 2009, and 
went through a rigorous process of updating the building to meet all of the standards that LEED 
requires. One of the big differences between Taipei 101 and other, non-green buildings is the air 
quality. There are 11 floors in the building that house air handling units that provide air conditioning 
to the rest of the building. These units monitor the level of CO2 in the air, and when it gets to high 
in a certain area, the units will draw in air from outside of the building to lower the CO2 levels. The 
amount of CO2 in the air which they will tolerate is also different from most building, at 600 parts-
per-million rather than the national standard of 1000 ppm.

TAIPEI 101– World’s Tallest Green Building!!
TAIPEI 101 is Honored with the LEED - EBOM Platinum Certification
Breaking Three Records!

Having invested tremendous man-hour and resources over the past two years, TAIPEI 101 has 
finally passed all strict evaluation processes and been accredited Platinum Level Certification, 
hence rendered it the World’s Tallest Green Building. The accreditation recognizes the top-standard 



environmental commitment of TAIPEI 101, marking a new milestone in the environmental protection 
efforts of both TAIPEI 101 and Taiwan!

The U.S. Green Building Council (USGBC) has made a final ruling on the results of their 
evaluation and advised that TAIPEI 101 has acquired the LEED-EBOM (Leadership in Energy and 
Environmental Design - Existing Building Operation and Maintenance) certification at Platinum 
Level. Now TAIPEI 101 is not only the world’s tallest green building, but also the largest scale 
building that has acquired LEED Platinum certification. The total area of TAIPEI 101 is 45,000 pings, 
equivalent to 1.6 million square feet. The U.S. Environmental Protection Agency (USEPA) building 
previously had the largest building area on record in terms of LEED Platinum certification, having 
received the same accreditation in 2009, with a total area of 900,000 square feet (approximately 
25,000 pings). In other words, TAIPEI 101 has surpassed the US EPA building and become the 
largest green building, in addition to being the tallest green building, holding the LEED-EBOM 
Platinum certification. In fact, TAIPEI 101 and the USEPA building are the only two LEED Platinum 
certified buildings in the world that is over 20,000 pings in size. 

TAIPEI 101’s certification for LEED-EBOM Platinum Level has also set three records:
1. The Tallest Green Building; 
2. The Largest Green Building (about 150,000s.m.); 
3. The Most-user Green Building, for TAIPEI 101 has as many as ninety tenants.

On Nov. 2nd, 2009, TAIPEI 101 Management announced its new goal of qualifying for the most 



recognized international accreditation for green buildings, LEED-EBOM, targeting at Gold Level. 
One year later, Chairman Harace Lin of TAIPEI 101 further declared that “We want to be the best!“ 
and decided to apply for the highest standard accreditation, LEED-EBOM Platinum level. All LEED- 
EBOM candidates have to go through a very strict evaluation process. Over the period of more 
than two years, TAIPEI 101 has been through more than a hundred improvement and rectification 
projects. Tens of thousands of hours have been invested, both in terms of man-hour and resources, 
to achieve better performance in both basic environmental requirements such as waste reduction, 
energy- and water-saving, as well as other initiatives to improve indoor environmental quality, e.g., 
precise control of office temperature, humidity and carbon dioxide levels, etc. With the collective 
effort of more than ten thousand building tenants, TAIPEI 101 has finally obtained the certification.

TAIPEI 101 was advised of this good news on July 7th, 2011. Greatly pleased with this achievement, 
Chairman Harace Lin would also like all people in Taiwan to share this honor. The news has also 
attracted international attention. Mr. Sang Dae Kim, Chairman of the Council on Tall Buildings and 
Urban Habitat, and Mr. Mark MacCracken, Chairman of the U. S. Green Building Council, will both 
come to Taiwan to attend the Certification Awarding Ceremony. 

TAIPEI 101 has launched comprehensive environmental programs throughout this period. With the 
support of the building tenants, TAIPEI 101 Management has organized a series of environmental 
protection activities at the newly opened Green Corner located in the ground floor lobby. The latest 
version of the Damper Baby– “Happy Green”– serves as an ambassador to help both children and 
adults understand the importance of saving energy and reducing carbon emissions.
TAIPEI 101 aimed for the ultimate LEED, the Platinum Certification, which was no doubt a huge 



project for the entire building. Although the green concept was already incorporated into the 
design of the building from the very beginning of the project, TAIPEI 101 nevertheless mobilized 
all its resources to undertake an extremely comprehensive and delicate “Quiet Revolution” to be 
qualified for LEED Platinum certification. 

The key factor that differentiates Gold Certification from Platinum Certification is the quality of air. 
There are 11 mechanical floors in TAIPEI 101 that have air handling units to provide air conditioning 
to different sections. A CO2 sensor is installed in each unit. When higher CO2 level is detected, 
the AHU will automatically draw in fresh outdoor air to lower the level. The design specification 
for CO2 level in TAIPEI 101 is 600 ppm, which is lower than the national standard of 1000 ppm. 
Tenants of TAIPEI 101, therefore, are able to enjoy fresher air in the building with a lower CO2 
level. 

Apart from CO2 control, the building also needs to monitor humidity level. Located in a subtropical 
zone, Taiwan is known for its high humidity which is apt to cause physical discomfort. In TAIPEI 101, 
two sensors on each floor are installed to monitor humidity level through a centralized monitoring 
system on 24 hour basis. The sensors could activate the adjustment of the chilled water volume 
in the air-conditioning system to reduce humidity and enhance comfort levels. 

The landscaping area of TAIPEI 101 is now 100% watered with the harvested rainwater. In addition, 
TAIPEI 101 also sponsors the nearby Zhong-Qiang Park to preserve the green area and reduce 
CO2 emission, which helps to improve the quality of air in the city. All parking lots of TAIPEI 101 



are located in the basement level, which effectively reduces the urban heat island effect.

To summarize, the tremendous efforts made by TAIPEI 101 to qualify for LEED-EBOM Platinum 
Certification have showcased its commitment to optimize the spatial quality for building users at a 
minimum energy cost. Apart from the significant savings in electricity expenses (the building has 
achieved annual savings of 14.4 million kwh of electricity, equivalent to USD 1.2 million, or an 18% 
energy-saving over three years. It also helps to lower electricity costs for tenants of the building), 
TAIPEI 101 has also created a more comfortable and high-quality working environment for office 
workers in the building, contributing to an increase in their work efficiency. A global landmark 
and leader of green buildings in the world, TAIPEI 101 has not only received wide recognition 
and support from well-respected corporate tenants, but also successfully created an international 
green image for the Company, the city and the country.



NUS Library
Singapore











The Singapore National Library commission represents Ken Yeang’s first large-scale built project 
outside Malaysia. Won in competition against firms including those led by Moshe Safdie and 
Michael Graves, as well as the likes of Nikken Sekkei, the library also marks the beginning of a 
performance-based approach to architecture.

It was with this project that Yeang really got to grips with certification procedures, in this case 
Singapore’s “Green Mark” system (the equivalent of the UK’s BREEAM and the U.S.’s LEED 
models) under which the building was awarded the highest rating — Platinum. At the time of 
completion, Christopher Chia, chief executive of the National Library Board, predicted the building 
would be “one of Singapore’s most endearing buildings for the coming decades.”

The client brief from the National Library Board was demanding. As well as providing library services 
of the highest order, the building had to function as a national and cultural icon, and be modeled 
as a civic institution of international standing.

The building, specified the brief, should have “a distinct character, reflecting Singapore’s multicultural 
heritage and its aspirations to be a learning nation.”

The building is located on what was once a grassed-over space containing a number of buried 
construction piles; these piles needed to be extracted, requiring the total clearance of the land.

At the outset Yeang mapped the vegetation within a 500-meter (1,600-foot) radius of the site; in his 
taxonomy of land types, Yeang categorized the development zone as “mixed artificial land.”



The library is composed of two distinct blocks that are separated by a daylit, semi-enclosed and 
naturally ventilated internal “street”; the blocks are connected by bridges at the higher levels.

The larger of the two elements, which contains the book collections and library services, sits over 
a large, open, naturally ventilated plaza; the thick concrete slab which forms the soffit of the plaza 
is of sufficient size to evaporatively cool the space below through its thermal mass.   >>>
Beneath this plaza is a pair of partial “ecocells” — vegetated water-collection devices that Yeang 
first began exploring in his West Kowloon (Hong Kong) Waterfront competition entry.

The smaller, curvilinear block of the library contains facilities for noisier activities such as exhibitions, 
lectures and multimedia performances. The plaza and “street” at the ground plane have been 
designed to function as part of the public realm, replete with cafes and retail units.

One of the features of this project is that the building benefits from what Yeang calls “passive 
mode,” “mixed mode” and “full mode” features — that is, a variety of energy and environmental 
solutions that range from the manipulation of building form to the installation of conventional air 
conditioning.

“There is nothing wrong with using electricity,” says Yeang. “The bigger issue is how that electricity 
is generated.”

Passive-mode features include optimized daylighting, solar orientation and configuration; sun 



shading; natural ventilation; responsive facade design; and landscaping. The building’s distinctive 
louvers, which perform solar shading and anti-glare roles, are up to six meters (20 feet) deep in 
places, and help define a tropical aesthetic for the library as well as serving as light shelves to 
deflect natural light into the inner parts of the library.

Most of the library work areas (which contain triple-height reading rooms) operate in “full mode,” 
deploying air conditioning and electric light. Mixed mode, in which passive controls are supplemented 
as necessary, typically operates in transition spaces such as lobbies and foyers.

Computational fluid dynamics simulations, carried out by the National University of Singapore’s 
Total Building Performance Team, were used to predict acoustic performance, airflow and heat 
loading, demonstrating where passive design techniques would need a mechanical/ electrical 
boost.

Daylight penetration and energy consumption were also evaluated through computer simulations, 
while wind-tunnel tests provided the basis for facade design and specifications, as well as for the 
assessment of comfort conditions in the plazas and semi-enclosed skycourt spaces.

Materials were specified according to their environmental impact over the lifecycle of the building 
and its associated systems. Studies were carried out on the embodied energy content of the 
building by engineers Battle McCarthy.

More than 6,300 square meters (68,000 square feet) of this building are devoted to green space 



in the form of urban skycourts, constituting more than 60 percent of the building’s footprint. The 
northeast facade contains a pair of 40-meter- (130-foot-) high skycourts planted with three-meter- 
(ten-foot-) high trees.

These skycourts are protected by windbreakers that reduce the impact of the high wind speeds 
that can occur at higher levels of this 15-story tall building — gusts can reach more than 35 meters 
per second (78 miles per hour). The windbreakers baffle the wind and break it into smaller, weaker 
eddies before it enters the skycourts.

Studies show that the environmental impact of the National Library is lower than that of a typical 
office building of similar size. The energy efficiency index of the building is around 172 kilowatt-
hours per square meter per year (16 kWh per square foot per year), compared with the index of a 
typical office building in Singapore which consumes around 250 kWh/m2/year (23 kWh/ft2/year).

Post-occupancy evaluation has shown that over 90 percent of library users and staff are satisfied 
with the building, which has also received several prizes, including an award from the World 
Association of Chinese Architects.

Ken Yeang in Transition

Like any architect with a large body of work extending across a number of decades, Yeang’s 
portfolio of built and unbuilt schemes plots a clear trajectory in which a distinctive language is 
developed and refined.



Yeang can now, also, begin to identify particular projects as “transitional” ones — those that mark 
turning points or imaginative leaps which began to take him elsewhere.

This transitional period, covering roughly the late 1990s to the middle of the following decade, was one 
in which Yeang completed the National Library of Singapore, drew up a series of ambitious master 
plans, and published widely. Looking back, Yeang describes this as a “period of indeterminacy.”

Yeang was also, he admits, exhausted. Apart from developing his theories on architecture and 
evolving them into a more fully ecological approach, Yeang had been overseeing complex 
construction works and dealing with the fallout from financial meltdown in Asian markets.

The financial crisis of 1998, in which governments were pitted against international hedge-fund 
managers, caused many Southeast Asian currencies to drop in value by significant margins. The 
Malaysian ringgit lost 40 percent of its value, making Yeang (on paper at least) 40 percent poorer 
almost overnight.

Although busy, much of Yeang’s work was not commercial — his conceptual work far outweighed 
the number of built projects, and Yeang also filled his time entering design competitions, researching 
and speaking at conferences and international schools of architecture. He took time away from 
the office to attend a business course on “leading a professional service firm” at Harvard Business 
School.



During this frantic, transitional period, Yeang managed to hone his ideas about the aesthetics of 
ecodesign, taking the subject far beyond the generally acknowledged definition of “sustainable 
design.”

He also began to become more certain about the economics of ecodesign, and the ethics of 
developing in an environmentally sensitive manner.

Moving, perhaps, a little away from notions of “critical regionalism,” Yeang grew more comfortable 
with the idea that green architecture is something which has to be paid for, which can accrue value 
and which, ultimately, depends on the commitment and moral backbone of the developer.

“Cost control is absolutely crucial. We must design and deliver within the client’s budget,” says 
Yeang. “But there will always be a cost premium for ecodesign. We can, of course, present a 
business case for green buildings, but it is difficult to persuade critics and clients to go green and 
become sustainable if they are averse to it from the outset.

“We usually present ecodesign as an ethical issue that responsible citizens must address. 
Fortunately, we are now getting clients who are actively commissioning green architecture from 
us, rather than having to be convinced that this is what they should have.”

At the same time, Yeang started to get to grips with certification systems — largely through his 
experience of designing the Singapore National Library under the terms of the country’s Green 
Mark system.



Yeang has an ambivalent attitude towards such systems; while they are useful in raising public 
awareness of the environmental credentials of one building over another, and in providing a 
framework within which architects can work, he says that systems like Green Mark, BREEAM and 
LEED cannot pretend to provide comprehensive cover:

“We must be careful about reducing green design to simplistic indexes. Nature is very complex. 
Yes, there are indexes covering matters such as biodiversity, but even these are subject to debate.”



www.greenbuildingsapac.com





www.usgbc.org
http://www.usgbc.org/ShowFile.

aspx?DocumentID=8868




