














Bamboo is used for window blinds and various forms of sunscreen. Non-
hazardous finishes and materials are used throughout the building, ensur-
ing good indoor air quality, which is enhanced by high air-exchange rates.
Partitions are gypsum board and tabletops MDF. The design team says that

no viable greener alternatives are available in Sri Lanka.

Construction was carefully managed to minimize environmental impact.
Topsoil was segregated during excavation and reused later. Stabilizing
plants, silt traps, and stormwater-collection ponds were used to prevent
soil erosion during construction. Much of the construction debris was used
in the sub-base for paving on the site, and special mechanisms were intro-
duced to recycle construction waste, which reduced the amount of waste

that went into landfills.
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Economic performance

The factory cost USD 2.66 million to build. The unit cost is 25 percent high-
er than that of conventional factories in Sri Lanka. MAS expects the higher
construction cost to be amortized within the first five years because of
energy-efficient operation of the building and the high operational effi-
ciency achieved through MOS, the lean-manufacturing standard of MAS.
The factory purchases its green power at a premium, an added cost it can

afford because power consumption is low.

The additional cost of the green and ethical building creates intangible but
substantial value in the form of goodwill. The building enhances the image

of both MAS Holdings and Marks & Spencer, reinforcing the reputations of

both as responsible and ethical companies.

The plant will provide 1,300 permanent fulltime jobs, revitalizing the local
rural economy. The plant's only customer is Marks & Spencer. MAS plans
to invest USD one million in the park and achieve many forms of synergy

among the various plants.

Taking a broader view, one must question the sustainability of business
models in which the entire production of factories is shipped thousands of
kilometers — particularly when staple industries such as textile weaving

and sewing are virtually disappearing from developed Western countries.
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Energy efficiency

MAS Intimates Thurulie was designed for low energy consumption by
reducing power demand and by using efficient equipment. Electricity is
virtually the sole form of energy used by clothing factories in Sri Lanka,
required chiefly for production machinery, lighting, and air conditioning.
Air conditioning alone accounts for about half the consumption in typical
plants with conventional vapor-compression equipment. Using passive
design to reduce heat loads and efficient evaporative cooling equipment,
an indoor temperature of 27° to 29.5°C (compared with 25° to 26°C in an
average factory) is maintained, while consuming only 25 percent of the

cooling energy of an average factory.

Energy consumption for lighting was reduced by maximizing daylighting
and by using well-designed systems with efficient lamps. Offices, cafeteria,
lounge, reception area, meeting rooms, and boardrooms are normally
illuminated by daylight only. The glare-free illumination is usually
adequate even on rainy days. Daylight is adequate roughly from 6 a.m.

to 6 p.m., which easily covers the normal operating hours of the plant.

An added benefit of foregoing artificial lighting is reduced heat gain
within the building.

In conventional factories the whole production floor is floodlit at a uniform
high intensity. At Thurulie, aisles are illuminated with natural and ambient
light, and work areas are illuminated with task lighting — high-efficiency
T5 tubes and LED lamps mounted on the sewing machines — focusing the
correct amount of light at needlepoint. This system requires about half
the normal number of light fixtures. Every light fixture can be easily
repositioned and switched on and off individually as required. Sewing

machines with direct-drive servo motors were chosen for energy efficiency.
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MAS Intimates

Reference

Plant 1

Reference

Plant 2

Indoor cooling [USD/m?]

1.95

1.34

Lighting [W/m?]

30

28

Light fixtures/m?

()

0.560

Annual energy
consumption for
MAS Intimates
Thurulie and two
other MAS plants
(figures for produc-
tion halls only)



Water management

Every drop of water that enters the site is carefully managed. Consumption

of potable water is about half that of comparable plants.

Rainwater that falls on the cool roofs is collected and used for flushing
toilets. The storage tanks and toilets are gravity fed, eliminating the need
for pumps. When the tanks run dry during a drought, water is sourced from
the park's system. When the tanks become full after prolonged rain, the
overflow is piped underground into the pond. Rain patterns are such that
rainwater covers ninety percent of the flushing needs. Rainwater that falls
on the green roofs is collected, channeled through a gravel-and-sand filter,
and discharged into the pond, which naturally recharges the groundwater.

Overflow from the pond feeds into the Ma Oya River.

Wastewater from all plumbing fixtures is treated on site in an anaerobic
plant. The system uses very little power —relying primarily on gravity and
using pumps only for the last stage. Water discharged from the treatment

plant passes through an absorption-and-filtration bed, and the purified

water is then fed into the retention pond.

The factory uses potable water only for cooking, washing, drinking (after
filtration), for the evaporative cooling system, and as a backup for flushing
toilets. Dual-flush toilets and low-flow plumbing fixtures minimize water
consumption. The water comes from the Ma Oya River, which borders the
park. It is purified and distributed by MAS Fabric Park. The plant is not
connected to a municipal sewer or water distribution system. No water is

used in production.
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Clean energy

The plant’s two primary energy sources, photovoltaic and hydroelectric
power, are renewable and carbon neutral. The rooftop photovoltaic system
with output of 25.6 kilowatts covers ten percent of the plant's power

needs. Thurulie boasts the first use of net metering in Sri Lanka.

Net metering is an arrangement between the power company and
consumer whereby the consumer is credited for the electricity it generates
and feeds into the grid. At Thurulie this happens on weekends and
holidays.
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A small hydroelectric power plant connected to the public grid provides
the other ninety percent of the factory’s power. The green-power-supply

agreement for Thurulie is the first such agreement in Sri Lanka.

Three electric bikes are used at the plant. The plant is equipped with a
vacuum-tube system for solar water heating. Water is preheated in the
tubes and then heated in conventional boilers. The water is used for
brewing tea for all employees twice a day. Methane gas from the sewage-

treatment plant is collected for firing stoves and ovens in the kitchen.
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Green manufacturing

MAS Intimates Thurulie is a heartening picture of what green manufacturing
can be — an energy-efficient plant using carbon-neutral power from
renewable sources, a non-polluting, resource-conserving operation in an
environmentally friendly setting. The plant strives toward zero waste in
landfills. Empty thread cones are recycled, as are paper, plastics, glass,

and metal. MAS is collaborating with Marks & Spencer to develop a
fabric-defibering system for fabric waste. Fabric scraps currently go to

local craftspeople. The company seeks to reduce transport-related CO,
emissions by offering financial incentives for employees who commute

by bicycle or bus.

Manufacturing at MAS Intimates Thurulie is a link in a supply chain that
begins with base materials sourced in Asia and ends with finished
products sold primarily in the UK. The bulk of production is trucked to
Colombo, shipped 6,700 nautical miles to the UK, and distributed by
truck to Marks & Spencer stores. The fossil-fuel consumption and

CO, emissions of distribution stand in jarring contrast to the carbon-

neutral clean-energy factory. In fact, it seems incredible that the green
manufacturing and energy-intensive distribution are links of the same

supply chain.

But shipping is commonplace these days, not only in the apparel industry.
Ninety percent of the world's goods are carried by sea, and volumes are
increasing. Shipping now accounts for five percent of global CO, emissions.
Greening of global supply chains is such a complex challenge that compa-
nies alone can hardly master the task. Greening of individual links in
supply chains is however a step in the right direction, and MAS Intimates

Thurulie is an outstanding example of a bright green manufacturing link.
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Interview with Vidhura Ralapanawe, Manager Sustainability and
Communications at MAS Intimates and team leader for the MAS

Intimates Thurulie building project



Has this green building changed people's attitude toward

sustainability?

Vidhura Ralapanawe: A building should always invite a person to engage,
to create curiosity. At Thurulie we wanted to create a curiosity and an

interest to look into the concept of sustainability.

This is a big philosophical challenge, because while many will broadly
articulate what it is, there is very little consensus on how radical the shift
has to be, beyond business as usual. If we need broader engagement and

enhancement of discourse, a mere green building would not have sufficed.

During the design phase, we made a conscious choice to optimize the
building-human ecosystem rather than just the building. The building
invites the active participation of its occupants for optimal functioning.
There are required behavioral changes — more climate-appropriate
clothing, being a conscious consumer of energy, i.e. switching off lights

in lavatories and workspaces when not needed.

All of this is achieved with creating awareness and understanding. All
occupants of the building get detailed training that explains the whys and
hows of the building. If we are to move into a sustainable society, we need
radical behavioral change. We could have designed a motion-sensitive
lighting system that automatically switches off when no one is around.
But if one gets used to switching off an unnecessary light at work, he or
she will do the same thing at home. And we know this is actually happening.
This is a learning center. In the first six months of operations, we have

hosted more than 1,000 people coming to see the factory — people from

“We made a conscious choice
to optimize the building-
human ecosystem rather
than just the building.”
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the apparel industry, construction industry, industrialists, academia,
competitors, and students. We discuss climate change and its local
impacts. We framed our approach in broader environmental principles.
We have made it iconic and accessible, taking time to explain the princi-

ples behind what we do, and a lot of the visitors take something back.

Thurulie has inspired many suppliers to Marks & Spencer on their own
journeys toward creating sustainable buildings. | think we have created

a transformational building.

MAS Intimates Thurulie is designed to meet LEED criteria for
green buildings. How did you incorporate this criteria into
the design process for this building? Do you think there is

a danger of using the criteria as a checklist to collect
certification points, but missing the unique opportunities

that each project presents?

There is the danger of LEED becoming a straightjacket rather than an
enabler, and the distinction lies in the hands of the designers. LEED

came into the picture later in the design process — once the concept,
form, and structures were well defined. So LEED was never the driver
of the design. | always consider Thurulie to be first a green building,
and second a LEED building. For us, LEED was never the ultimate test

of sustainability.

LEED of course is a consensus standard, and that has its inherent
challenges. But sustainability demands that one break free from the
orthodoxy, and designers need to be daring enough to look beyond
LEED. We have applied for LEED Platinum certification, and we expect
to receive it very soon. When we do, this will be the first LEED

Platinum certification for a newly constructed building in Sri Lanka.

The building footprint could have been further reduced by

adding a third floor. Was this considered? The production halls
are column free for production flexibility. A central row or two
or three columns could have halved the span, greatly reducing

the steel framing. Why wasn't this done?
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Factories in Sri Lanka are built as column-free single story buildings.
Two-story is itself a departure from the traditional style. Multiple

stories do pose challenges — in terms of regular goods and people move-
ment, as well as fire safety. Installing columns would have reduced steel
framing, but our lean processes demand column-free spaces. It gives
additional flexibility in changing the layouts of each production cell as well
as the overall layout within the production hall as well as enabling line-of-

sight visibility of the complete production floor from any one location.

While we could have worked with the current team to come up with a suit-
able layout, that is merely a transient solution. The facility needs to be able
to support different product and or manufacturing processes. Shifting
away from the conventional column-free factory model could have hin-

dered the longer term usability of the facility.

The design of Thurulie relies on trees for functionality and

aesthetics. What prompted this choice?

It’s partly influenced by the location. Thulhiriya is an area with lush
verdancy, and the same can be said of the homes of most employees
working in the factory. So there is a natural affinity to this type of a setting
compared to a sterile factory type of setting. Trees also bring in a natural
harmony to the surroundings, in addition to the cooling properties and

carbon sequestration it brings.

On top of that, there is the aesthetic impact. The fluidity of the form, and
how it interplays with the strong lines of the building, and the utter
calmness that the surrounding brings into the busy working environment...
it is exactly what we wanted to achieve. And in a few years time, when

the newly planted trees really spread out and thrive, this facility would be

phenomenal to behold.
MAS as an organization also has an affiliation to an aesthetic heavily

reliant on trees and landscape — an initiative personally driven by MAS

Intimates CEO Dian Gomes.
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From conception to opening of the factory, the project took only thirteen

months — a remarkable achievement. How was this possible?

Time was perhaps the biggest challenge we had. From the beginning
we understood that we had to create new rules of engagement
between the three entities — design team, contractors, and the compa-
ny — if we were to deliver the project on time. Success of the project

depended on how well the relationship worked.

We were fortunate to tap into multiple synergies across the whole
process. There was a sense of experimentation and breaking bound-
aries that permeated across all parties all the way to subcontractors.
There was proactive engagement and a deep amount of trust. This
enabled us to tap into creativity at a grassroots level all the way to the
masons. Thus at the end the facility became better than we envisaged,

staying true to the original principles laid out thirteen months ago.

Still we did not leave anything to chance. The thermal control systems
were simulated and then deployed in trial spaces to tweak the system.
The materials were tested for structural properties. The rapid schedule

was not a shortcut.

We needed an exceptional team, who were brilliant in their own fields,
yet open enough to create synergies and build on each other. We were
able to create an idea of being explorers together, which was brilliantly
utilized by Ushaan Abeywickrama, General Manager of MAS Intimates
Thurulie, to ensure that the execution was exceptional and two weeks
before schedule.
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Technical data

Site

Building

Location: Thulhiriya, Sri Lanka
Climate: tropical, humid

Terrain: rolling, moderately sloped
Area: 3.32 hectares

Setting: rural industrial park

Parking: 10 spaces for vehicles and 25 for bicycles

Construction period: September 2007 to April 2008

Building type: clothing factory

Building volume: 48,486 m’

Maximum number of occupants: 1,300

Gross usable floor area: 7,854 m? (final floor area: 10,000 m?)
Number of finished floors: 2

Number of basements: 0

Construction: concrete and steel framing; compressed stabilized-earth block
(CSEB) exterior walls; zinc-aluminum roofing and green roofs
Construction cost: USD 2.66 million (338.50 USD/m?)
Construction cost of typical factories in Sri Lanka: 308 USD/m?
Annual operating cost: 0.4 USD/m?

Annual operating cost of comparable factories in Sri Lanka: 1.61 USD/m?
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Design team

General manager

Team leader

Architecture

Architecture and

conceptual framework

Civil engineering

Building materials

Energy and cooling system

Chemical engineering
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Ushaan Abeywickrama, MAS Intimates Thurulie

ushaana@masholdings.com

Vidhura Ralapanawe, MAS Intimates

vidhurar@masholdings.com

Sanjeewa Lokuliyana

dslokuliyana@yahoo.com

Professor Rohinton Emmanuel, University of Moratuwa

Rohinton.Emmanuel@gcal.ac.uk

Professor Thishan Jayasinghe, University of Moratuwa
thishan@civil.mrt.ac.lk

Dr. Chintha Jayasinghe, University of Moratuwa
chintha@civil.mrt.ac.lk

Professor Rahula Attalage, University of Moratuwa

rattalage@hotmail.com

Professor Ajith de Alwis, University of Moratuwa

ajith@cheng.mrt.ac.lk



Ecology

Project manager

for construction

General contractor

Electrical engineering

and lighting

Interiors

Professor B. N. P. Sinhakumara,

University of Sri Jayawardenapura

sinha@eureka.lk

and Nalinda Peiris, Peoples Institute for Sustainable
Development, 69/17C, Templars Road, Mount Lavinia
singha@eureka.lk

Akash Hettiarachchi, MAS Intimates Thurulie

akasha@masholdings.com

Maga Engineering (Pte) Ltd, 200, Nawala Road,
Colombo 05

www.maga.lk

Illukkumbura Automation (Pvt) Ltd, 23, Deal Place “A”,
Colombo 03
iluko@sltnet.lk

Westgate International (Pvt) Ltd, 71,

Sri Saranankara Road, Dehiwala

www.westgateinteriors.net
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“Making an industrial building
fundamentaly sustainable”

Interview with Dr. Hansjiirg Leibundgut, Professor of Building Services
at the Institute of Building Technology, Swiss Federal Institute of
Technology (ETH Zurich). He is also a partner of Amstein + Walthert
Engineering and Consulting, Zurich, and a member of the Technical

Competence Center (TCC) of the Holcim Foundation.

79



Professor Leibundgut, are the sustainability challenges of
industrial buildings different than those of residential or

office buildings?

Hansjiirg Leibundgut: Industrial buildings normally have a shorter
service life; generally, they will be converted or demolished sooner.

The consequence of this is greater consumption of materials —and that
lower-quality materials tend to be used. In industry, buildings are often
considered a necessary evil that serve primarily to protect valuable
machinery. Everything is very pragmatic. This also affects the quality

of the workplaces; for instance, one pays little attention to acoustics,

good lighting is provided only where it is really necessary, and so on.

Does this mean industrial buildings have a lot of catching

up to do in terms of sustainability?

It depends on what you mean by sustainability. In some cases the
construction of a high-quality industrial building would be a disservice
to the environment, because perhaps more valuable material would be
used, although the building might be torn down after a few years. The
fundamental principle is always to consume as little material as possible.
But even this criterion must be assessed case by case. At the factory in
Thulhiriya one could have saved steel framing material by installing
midspan columns — but then the halls would not have been as useful as

they are now.

How can one make an industrial building fundamentally

sustainable?
| define sustainability for all buildings, not only industrial buildings, as
avoiding non-sustainability. One refrains from everything that is not
sustainable.

Does this factory meet this definition?

In my opinion, clearly — although there are of course always things that

one could have done even better. The quality of this building is much high-

80



er than that of all other factories in the region. This applies to many
aspects, including social, economic, and aesthetic. Less cement per
person was used than the norm, less steel, less space. Plastics were

avoided almost completely. The building is very cleverly designed.

Does the situation in Sri Lanka promote such sustainable

buildings?
On one hand, environmental awareness in Sri Lanka is still weak. |
had intensive discussions with the project leader; everyone involved
in this project is highly committed and interested — but that is still an
exception in Sri Lanka. On the other hand, Sri Lanka offers a good legal
and climatic environment for sustainable construction. In other world
regions builders must observe completely other standards; for example
they are forced to use much more material. And the climatic conditions
are of course quite favorable in the tropics — although in this case this

also presented special challenges.

In what way?
Such humid regions are not especially suitable for textile production.
At the moment, the spaces in the factory are cooled by spraying
atomized water into the air passing through the cooler units. If

temperatures rise in the next few years due to climate change, this

system will no longer suffice. Because if the air were even moister,

“| define sustainability for

all buildings, not only
Industrial buildings, as
avoiding non-sustainability.
One refrains from everything
that is not sustainable.”
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one would reach the limit of tolerable humidity levels; then nothing dries
any longer and no textiles can be produced. One would then require

another mechanical form of dehumidification.

Does that mean the building will be less sustainable in the

future because electric dehumidifiers will be required?

Not necessarily. One could install more photovoltaic panels on the

roof of the factory and use solar energy to power the dehumidification. We
must not always act as if technology were a tool of the devil.

Today passive buildings are considered the ultimate solution — but

| consider the widespread preference for passive methods a mistake.

In recent years we have seen technical developments that really get

us further — for example, wind energy. Now we must use this enormous

advancement sensibly.

How does this factory measure up regarding social

sustainability?

| have been in many places during my lifetime, but hardly any building

has impressed me like this one. The workers —and | do not mean represen-
tatives of the management — were raving to me about the social benefits,
such as the medical checkups. One senses the well-being of the people.
And that is also an advantage for the company — employee absenteeism is

much lower than before.

The factory is situated in an area where nature
flourishes with particular vitality. In such a setting,
may one treat the environment with a bit less

regard than elsewhere?

Definitely. Disruptions that cannot be eliminated within a useful period of
time are non-sustainable. Other standards apply when nature is as vital as
that in Sri Lanka. The question of sustainability can never be answered

independently from the respective situation.
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The Holcim Foundation for
Sustainable Construction promotes
innovative approaches to sustainable
construction. The objective of the
Holcim Foundation is to encourage
sustainable responses to the
technological, environmental,
socioeconomic and cultural issues
affecting building and construction,
regionally as well as globally —
through a range of initiatives,
including Holcim Awards, Holcim

Forum, and Holcim Projects.

* The partner universities of the Holcim
Foundation are the Swiss Federal Institute of
Technology (ETH Zurich), Switzerland;
Massachusetts Institute of Technology (MIT),
Cambridge, USA; Tongji University, Shanghai,
China; Universidad Iberoamericana (UIA), Mexico
City, Mexico; and Ecole Supérieure d’Architecture
de Casablanca (EAC), Morocco. The Universidad
de S&o Paulo (USP), Brazil, and University of the
Witwatersrand (Wits), Johannesburg, South Africa,
are associated universities of the Holcim

Foundation.
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Holcim Foundation

olcimawards

for sustainable construction

An international competition for
future-oriented and tangible

sustainable construction projects.

The Holcim Awards recognize

any contribution to sustainable
construction —irrespective of scale —
in architecture, landscape and
urban design, civil and mechanical

engineering and related disciplines.

Prize money of USD 2 million per
three-year competition cycle encour-
ages and inspires achievements

that go beyond convention, explore
new ways and means, and draw

attention to and identify excellence.

The Awards competition is conducted
in partnership with some of the
world’s leading technical universities*
who lead the independent competi-
tion juries to evaluate entries
according to the target issues for

sustainable construction.

www.holcimawards.org



.

A series of symposiums for academia

olcimforum

for sustainable construction

and practitioners to encourage
discourse on the future of the built
environment. The Holcim Forum
supports sustainable construction
in the scientific field, among
experts in the construction sector,

business and society.

In addition to renowned specialists
from around the world, promising
international students from leading
technical universities are invited
to represent the next generation

and to share their visions.

Holcim Forums have been held at the
ETH Zurich, Switzerland (Basic Needs,
2004), and at Tongji University,

Shanghai, China (Urban_Trans_Formation,

2007). The 3" Holcim Forum will be
held in April 2010 at Universidad
Iberoamericana, Mexico City, Mexico
on the theme of “Re-Inventing

Construction.”

www.holcimforum.org

.

olcimgrants

for sustainable construction

Seed funding for building initiatives
and grants for research projects to
accelerate progress and promote

sustainable construction.

Within the framework of Holcim
Projects the Holcim Foundation
provides USD 1 million per three-
year cycle to support research in
sustainable construction and the
implementation of building pro-
jects. Projects nominated for seed
funding are evaluated according to
the target issues for sustainable
construction, and must be endorsed

by a local Holcim Group company.

The Holcim Foundation acts as

an enabler for both research
projects and building initiatives so
that, whatever their origin, exciting
and important new ideas can be
more widely implemented and
tested by a broader audience of

specialists.

www.holcimgrants.org
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