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Introduction

e are very excited to introduce our first global-scale green building market

research report. With the rapid pace at which green building practices and

procedures are gaining traction in construction markets around the world, it

is the optimal time to take a close look at how and where market growth is
occurring. Global Green Building Trends SmartMarket Report: Market Growth and
Perspectives from Around the World represents the tenth in McGraw-Hill Construction’s
thought leader SmartMarket Report series, and our second on the international construction
industry, following Key Trends in the U.S. and European Construction Marketplace
earlier this year.

Today's construction industry is facing unprecedented and growing pressures, originating
from the lack of available resources, climate change, rising material costs and increasing
instances of natural disasters. These trends have helped trigger widespread adoption of
sustainable design and construction methods. Green building offers the opportunity to
conserve energy and water, improve building operations and enhance the health and
well-being of the global population. Further, green represents a tremendous market

Harvey M. Bernstein opportunity, as it grows rapidly to represent an increasing share of the global

Vice President $4.7 trillion construction industry output each year.

Industry Analytics, Alliances With this knowledge in mind, MHC partnered with the World Green Building Council
& Strategic Initiatives (WorldGBC) to examine the level of industry awareness and the nature of market growth

and activity around the world. The response to our study was tremendous—by reaching
out to our collective global network of construction industry professionals, we received
responses from more than 700 respondents from 45 countries in every region of the
world. Our findings reveal that green building has truly become a global phenomenon,
reaching every sector, stakeholder and region in the global construction industry.

McGraw-Hill Construction

Though it was not possible to obtain a representative sample of the entire global
industry, the respondent represents the early market adopters in green building—
those that are informed about and engaging in green building at some level.

By examining the pace and nature of market activity among this group, we can better
understand how the green building movement will progress in the coming years.

We found that green is highly visible—32% of responding construction industry
professionals perceive that green already makes up over 10% of domestic
construction output. The level of firm involvement is expected to grow dramatically,
with 94% of responding firms expecting to be significantly dedicated to green
by 2013, building green on at least 16% of their projects, and 53% expecting to build
green at least 60% of the time.

Overall, the findings of our study demonstrate that this is a historical time for the global
Andrew Bowerbank construction industry. Consumers, government stakeholders and market leaders are
Executive Director awakening to the importance and the benefits of creating a sustainable built environment.

_ . At MHC and WorldGBC, we are committed to providing the knowledge and intelligence
World Green BUIldlng Council needed to help carry the message to our colleagues around the world.

Harvey M. Bernstein, FASCE, has been a leader in the engineering and construction industry for over 30 years. He serves as Vice President of Industry
Analytics, Alliances and Strategic Initiatives for MHC, where he has lead responsibility for MHC's green building initiatives, including the first-ever landmark
studies on green construction and key market trends in the U.S. and Europe. Bernstein was also one of the team members involved in launching MHC's Green-
Source magazine. Previously, Bernstein served as the President and CEO of the Civil Engineering Research Foundation. He has written numerous papers
covering innovation and sustainability in the built environment, and currently serves as a member of the Princeton University Civil and Environmental Engineering
Advisory Council, the Harvard Joint Center for Housing Studies Policy Advisory Board, and as a visiting Professor with the University of Reading’s School

of Construction Management and Engineering in England where he also serves on their Innovative Construction Research Centre Advisory Board.

Andrew Bowerbank B.Ed, OTC, D.Ind, NCCP, CCEP, LEED AP is the Executive Director of the WorldGBC, where he regularly draws from his diverse
background to engage international leaders and encourage sustainable development strategies. Before his 2007 appointment to the WorldGBC, Bowerbank
was the Manager for Sustainable Development for the Toronto and Region Conservation Authority and the Executive Director for the Greater Toronto
Chapter of the Canada Green Building Council (CaGBC). He has been directly involved in the development of the CaGBC since 2003, and has acted as
a green building consultant for a number of high-profile projects. He is a professor of design, certified by the Ontario Ministry of Education and a member of
the Ontario College of Teachers. As a published author, Bowerbank has had two of his books on Canada'’s best-seller list. In 2007, he received the Leader
of the Year award by Enerquality Corporation and the Ontario Home Builders Association for his contributions to sustainable community development and
green home design.
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Global Green
Market Summary

Global Green Building Market Opportunity

This study analyzed green building activity around the world from the perspective of
early market adopters and construction industry professionals in 45 countries. Accord-
ing to the results, it is evident that green building is achieving vast market adoption
at dramatic rates in every region of the world.

This momentum can be seen in the rate at which firms are increasing their green
building activity, the growth in perceived green share of domestic construction output,
and the rise in renewable energy, green product usage and the association of green
with growing sales and profits.

Market Activity Today

B Green is highly visible. Nearly one third (32%) of industry professionals perceive
that green already makes up more than 10% of domestic construction output.

B Two-thirds (67%) of responding firms are currently dedicated to green on at
least 16% of their projects (see chart at right).

B Europe currently has the highest level of market activity, with 44% of responding
firms building green on over 60% of projects.

Market Growth

B By 2013, 94% of responding firms will be building green on at least 16% of
projects. More than half (53%) will be largely dedicated, building green on more
than 60% of projects (see chart at right).

B The fastest-growing green building market is in Asia, where the population of
firms largely dedicated to green will nearly triple between 2008 and 2013 (from
26% to 73%).

B North America has the largest expected total market involvement, with 96% of re-
sponding firms dedicated to green on at least 16% of projects by 2013 (see chart below).

Percentage of Firms Dedicated to Green Building on at

least 16% of Projects, by Region—2008 and Expected 2013
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Research Parameters

The results reported in this report
are a combination of MHC'’s propri-
etary data, analytics and content
expertise, as well as information
gathered by MHC Research &
Analytics Market Research Group
with the support of WorldGBC's
Projects and Research Department.
This research was conducted from
April to May 2008 and reflects
input from more than 700 con-
struction industry professionals in
45 countries.

While it was not possible to obtain
a true representative sample of
the global construction industry,
this study investigates market
growth by evaluating the activities
and perspectives of the early
market adopters from each region.
This study represents a first at-
tempt in a series of global green
building reports that will track the
changes and growth in market
trends.

For further details on the sample
and methodology, see page 29.



Profitability of Green
Building

Green building is widely associated
with growing profits. Over half (66%)
of industry firms foresee rapid sales
and profit growth related to green
projects over the next five years.

Sales Growth and Profit
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Market Triggers and

Obstacles

There is a strong consensus among
global industry practitioners about the
top motivators driving green building.

Top Reasons for Green Building

® Doing the right thing is cited by
42% of respondents as the top
business reason.

= Encouraging sustainable business
practices is cited by 90% as the
top social reason.

= Reducing energy consumption is
cited by 89% of respondents as the
top environmental reason.

Top Obstacles Facing Green Building
® Higher first costs (perceived or
actual), cited by 80% of respondents.

= Different budget accounting,
cited by 49% of respondents.

= Lack of public awareness, cited
by 48%.

Top Forms of Renewable Energy Used—2008 and 2013
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Renewable Energy and
Green Building Products

Energy efficiency is emphasized in
92% of green building projects.

As a result, practitioners in every region
around the world demonstrate growing
use of renewable energy sources (as
seen in the chart above).

= Europe has the highest current
use of solar power (used by 72%
of respondents) and geothermal
power (used by 43%).

Growth in Alternative Energy Use

= By 2013, 78% of all respondents
will be using solar power.

=  Sub-Saharan Africa will see the
largest growth in solar power usage,
up from 45% of respondents in
2008 to 84% in 2013.

®  North America has the highest
level of future wind power use, with
expected use by 62% of respon-
dents by 2013.

Green Product Use
®  Today, 88% of respondents are in-
stalling and specifying green products.

® By 2013, an even larger majority
(919%) will be using green products.
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Percent Used

Recommendations

With rapid growth in green building
market activity expected in every
region, global industry leaders should
take strategic steps to capture
emerging market opportunities and
support global green building market
expansion.

®m Designers and Builders: Stay
informed and educate local
industry stakeholders about the
positive impacts of green buildings
on society, business and the
environment.

® Building Product Manufacturers:
Recognize the gap in green building
product availability around the world.
There is a significant market opportu
nity to be captured, particularly in
developing regions and emerging
markets.

® Information Providers: Help
create and provide more green
building resources to industry
professionals around the world,
particularly region-specific knowledge.
More project- and firm-level
intelligence is needed to help foster
market growth.




Global Construction and the
Market Opportunity for Green

The Global Economy and

Construction Output

At $4.7 trillion, the construction
industry contributes 8—10% of the
global gross domestic product (GDP).!

In a tenuous international economy, this
output represents significant market
opportunities spread throughout every
region of the world.

Economic fluctuations in 2008, spurred
by a significant weakening of the U.S.
dollar, have dampened the growth of the
worldwide economy. According to the
International Monetary Fund (IMF),
world GDP growth was at 4.9% in
2007, but financial market fluctuations
related to the U.S. sub-prime mortgage
crisis have pushed expected growth
down to 4.1% for 20082

Overall construction industry growth
has also slowed, from nearly 5% in
2006 to only 3% in 2007. However,
output has been buoyed by high de-
mand and continued growth in emerg-
ing markets.®

Regional Construction Output

The U.S. represents the largest single-
country construction market in the world,
at $1.2 trillion annually. Asia and Europe
have the strongest regionwide outputs,
each with a $1.4 trillion market per year.

Asia is the fastest-growing regional
construction market, with China
expected to expand at more than 9%
per year until 2010. Similar growth is
expected in other emerging economies
in the region, such as Vietnam (9%) and
India (8%).

Rapid growth is also occurring in
emerging markets in Eastern Europe
and the Middle East.

Korea, Brazil, Mexico and Germany are
also expected to achieve high levels of
construction growth in the coming years.*

Global Construction Output (2007)
Total: $4.7 trillion

Canada $94 billion
$193 billion Western Eastern
Europe Europe Asia
United States $1.4 trillion  $73 billion $1.4 trillion
$1.2 trillion Middle East
North Africa  $66 billion
$28 billion India
$81 billion  Malaysia
Africa $12 billion
$70 billion
South Py
America South Africa ustralia
$101 billion e New Zealand
$15 billion 8124 billion

Russia

Source: University of Reading (Roger Flanagan and Carol Jewell)
data: Asia Construct, EuroConstruct, and national statistics
Davis Langdon & Seah International World Construction 2007-08

New Opportunities in
Emerging Markets

These trends in market growth are
transforming the landscape of the
global construction industry, as historic
powerhouses such as Japan (currently
the second-strongest domestic mar-
ket), Germany and ltaly all prepare to
be overshadowed by China by 2009.°

These shifts are creating vast new
opportunities in global construction.
Recent research demonstrates that
China and India are expected to spend
up to $1.5 trillion on infrastructure
investments alone by the year 2012.°

Infrastructure represents one of the
largest and fastest-growing sectors in
construction activity. However, this
sector is currently not viewed as a big
opportunity for green construction.

Early green building market adopters,
particularly in the China and India mar-
kets, could stand to gain significant
market advantage in this sector as
green grows quickly across the rest of
the construction industry.

The Globalization of
Construction Activity

As construction activity expands in
new and nontraditional markets, the
industry is becoming more global and
firms are reaching across national
boundaries to capture opportunities.

In addition to architecture and engi-
neering firms, product manufacturers
are growing their involvement in
non-domestic markets. According to
recent research by MHC investigating
global business trends among building
product manufacturers, these firms
have taken on a larger role in the
global marketplace over the years.

Among this segment, China is
considered to be the most strategi-
cally important country to international
expansion. High growth in market
activity is also expected in Argentina,
Brazil, India, the U.S. Gulf states
and China.”




Green Represents an
Increasing Share of the
Global Marketplace

In the expansive global construction
marketplace, green building represents
a growing share of total output.

As demonstrated by research con-
ducted for this study, a majority (63%)
of industry professionals perceive that
green contributes at least 5% of their
domestic output (see chart at right).
Further, 32% perceive that green
makes up over 10% of domestic
construction activity.

Though this figure represents opinion—
without the use of statistical forecasting
models—it demonstrates that green is
becoming widely visible in the market-
place and is gaining prominence
around the world.

Defining Green Building

Green building refers to the careful
design, construction, operation and
reuse or removal of the built environ-
ment in an environmentally conscious,
energy efficient and sustainable manner.

For the purpose of this report, the term
green building is used interchangeably
with sustainability. The key characteris-
tics associated with green building
practices include:

B Energy efficiency

B |ndoor environmental quality
B Water efficiency

B Resource efficiency

®  Construction process

It is important to note that green
building is continuously evolving. As
market activity increases, green
building practices will evolve to become
greener and more sustainable.

Perceived Green Share of Construction in Home Country
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Green Market Activity Is
Growing Exponentially

Sustainable design and construction is
permeating every region of the world.
Though overall levels of involvement
vary, this research demonstrates that
green building is now a multinational,
global-level phenomenon.

The depth of industry firm involvement
in green building has transformed over
the last five years and will continue
to grow:

®  Past: 24% were building green on
at least 16% of projects.

®  Today: This population has nearly
tripled, to 67%.

®  Future Growth (2013):

®  Ninety-four percent of these
firms will be dedicated to green
on at least 16% of projects.

®  More than half (63%) will be
building green 60% of the time.

These trends indicate tremendous
market transformation. As the early-
adopting firms transition to this level of
involvement, it is likely that green will
reach the mainstream of the global
marketplace and achieve critical mass.

Green building market growth is visible
at the global and regional level, due to
growing support from government

Global Level of Firm
Involvement Over Time
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legislation, consumer awareness and
the pressure to conserve diminishing
resources.

The nature of this market activity can
be better understood by examining the
impact of climate change and the
global market shift toward green

(see pages 6 and 7).



The Green Transformation

The Rise of Green

The global marketplace is undergoing
a broad transformation to green. The
growing green building movement is
bolstered by a broader global shift
toward sustainability and a cultural green
CONSCIOUSNess.

The green transformation can be attributed
to a series of global pressures and
trends, ranging from natural disasters
to the rise of the green consumer.

Climate Change and Increasing
Natural Pressures

Climate change is contributing to a dra-
matic rise in natural disasters and new
pressures for the construction industry
(see box at right). These growing trends
have placed a new emphasis on the
global dialogue about climate change, en-
vironmental pressures and the decreasing
availability of natural resources.

As the cost of resources such as oil
reach historic highs, the construction
industry has been forced to seek alter-
natives to traditional methods of design,
energy use and resource-heavy activities.

The Evolution of Green Building

These pressures, combined with a series
of historic events, have led to the rise of
green building (see Timeline on pages
49-43).

Some of the most significant events
include:

B The creation of the first green build-
ing rating system (BREEAM) in the
UK in 1990 (see page 44).

u  The formation of the first national
green building council—the U.S.
Green Building Council (USGBC)—
in1993.

= The formation of the World Green
Building Council (WorldGBC) in
1999, incorporated in 2002.

Today, the WorldGBC is active in nearly 50
countries. For more details, see page 46.

The Role of Climate Change
in the Green Transformation

Recent research demonstrates the
direct relationship between human-
induced emissions of greenhouse
gasses (GHG) and the increases in
temperature, extreme weather and
natural disasters that have occurred
over the last 50 years.

GHG have also been linked to increased
water vapor in the atmosphere, heavier
levels of precipitation and the potential
cause of the increase in sea surface
temperatures in regions where hurri-
canes tend to form®

Projections for the Future

The rise of GHG emissions and climate
change will lead to further pressures in
the future:

B Frequent heat waves and hot
temperatures.

B [ncrease in evaporation and
droughts.

B |ess frequent, but more intense,
precipitation.

B |ncreased instances of hurricanes,
typhoons and associated core
rainfall rates.

For each 1°C increase in temperatures
of tropical sea surfaces, the speed of
hurricane winds will increase by 1% to
8%, and core rainfall rates will increase
by 6% to 18%:°

Green Consumers in
Emerging Markets

Though much of today’s green consumer
research is focused on economies in
the U.S. and Western Europe, the mo-
mentum of the ethics shift is beginning
to influence the developing world.

The trend is consistent with challenges
in these regions. Economies in Africa,
Asia, Latin America and Eastern Europe
have long been focusing on diminishing
resources, the need for lower-cost
energy, community-based development
and sustainable farming.

Emerging economies arguably represent
the next frontier of green consumers.
As multinational firms shift their opera-
tions and products to focus increasingly
on green, these changes are likely to
cascade down to the consumer practices
of the growing middle classes in coun-
tries such as China, Russia and India.'®'"

The green trend has already taken
hold in some areas such as China,
where the value of the domestic organic
food market is expected to grow by
30% in the next five years.'?



Sustainability in the Built
Environment

In today’s resource-dependent world,
buildings provide a tremendous oppor-
tunity to mitigate the impact of the
built environment on water, energy and
carbon emissions.

As the world's heaviest consumers of
natural resources, buildings account for
the following environmental impacts:

= Forty percent of total global CO,
emissions'®

= Forty-five percent of CO, emis-
sions in the European Union, and
50% in the UK™

®  Thirty percent of global raw materi-
als consumption and solid waste
output'®

Residential and commercial buildings
also consume a significant share of
total energy use, though the proportion
varies by region (see chart below).

Green building offers the opportunity
to reduce this negative impact:

B Reduce energy use by 30-50%
= Reduce CO, emissions by 35%

®  Reduce waste output by 70%

B Reduce water usage by 40%/°

70
60

2%

50
40
30
20

Percent of Consumption

10

0

Source: Earth Trends 2005

Share of the Built Environment

Global Resource Use

Land
Water
Raw materials
Energy
0 10 20 30 40 50 60
Percent
Global Waste

Water effluents 20%
30%

40w

0 1020 30 40 50 60
Percent

Solid waste
generation

CQ, emissions

Source: UNEP Sustainable Buildings and Construction Initiative, 2006

Building Sector Share of Total Energy Use Around the World

The Benefits

As demonstrated by results from a
growing number of MHC studies, green
building offers significant business,
social and environmental benefits.

Business Benefits

According to an MHC study of
commercial owners in the U.S, green
building improves overall business
performance in the following ways:

Operating cost decreases 8—9%.
Building value increases 7.5%.
Return on investment up 6.6%.

Occupancy ratio up 3.5%.

Rent ratio increases 3%.'”

Corporate leaders also credit green
building with leading to improved
competitive positioning and market
differentiation.'®

Health and Well-Being Benefits

Several studies, as cited in the Educa-
tion Green Building SmartMarket
Report and the Health Care Green
Building SmartMarket Report, have
demonstrated a wide range of positive
impacts on the health and well-being
of green building occupants:

B Natural light increases worker
productivity.'®

B Reduced noise can decrease medica-
tion dispensing errors by half in
hospitals.®

B Savings in schools of up to 20
times costs—enough to hire a
full-time teacher?!

B |mproved test scores among
students by 7% to 18%.2

B Reduced absenteeism, improved
concentration and increased
annual body growth among
students in schools.?




Green Building Regional
Market Growth

To date, there is little region-specific
green building market data available.
This study represents a first effort to
understand the scope, nature and pace
of market activity across every region
of the world.

The research presented in the follow-
ing sections reflects the opinions, ex-
periences and perceptions of more
than 700 construction industry leaders
in 45 countries. The survey was dis-
seminated through a global network of
green building leaders. Though active
involvement in green building was not
a prerequisite for completing the survey,
many of the respondents had some
knowledge of the trend. The results
may therefore tend toward an opti-
mistic view of market growth.

Regardless, the data provides the very
first look at where, when and how
market growth is occurring among the
early market adopters in every region.
Viewed in light of the massive scope of
global construction output (see pages
4-5), these trends point toward a uni-
fied, global phenomenon that is rapidly
gaining momentum throughout today's
construction industry.

Regional Green Market Activity

Regional Markets

For the purpose of this report, the 45 countries represented in this research will be
categorized into seven regions. It should be noted that the sample size varies

by region, which affects the nature of the results obtained. The countries represented
in each region are listed below. The distribution of respondents by region is noted in
the chart below.

®  North America: Canada, United States (including Puerto Rico), Mexico, Costa Rica
B South America: Argentina, Brazil, Chile, Colombia, Venezuela

B Europe: Czech Republic, Finland, France, Germany, Greece, Hungary, Netherlands,
Norway, Poland, Spain, Switzerland, United Kingdom

m  Middle East/North Africa: Bahrain, Israel, Jordan, Qatar, United Arab Emirates,
Egypt
B Sub-Saharan Africa: Botswana, Ghana, Nigeria, South Africa

m  Australia/New Zealand: Australia, New Zealand

B Asia: China, Hong Kong, India, Indonesia, Japan, Korea, Malaysia, Pakistan,
Singapore, Taiwan, Thailand, Vietnam

Breakdown of Survey Respondents by Region

North America 33u
Australia/New Zealand
Europe

Asia

Sub Saharan Africa
Middle East/North Africa

South America
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Source: McGraw-Hill Construction, 2008



With 2007 output over $1.4 trillion,
Europe is one of the top regional con-
struction markets.?* Though growth is
expected to be relatively slow over the
next few years, Europe represents a
consistently stable economy with strong
prospects for fostering a growing green
building marketplace.?®

Green represents a growing share of

European construction.
As can be seen in the chart at far right:

u  Currently, green is perceived by 20%
of respondents to make up 6%-10%
of domestic construction output.

= While only 2% perceive that green
represents 26%-40% of output, a
larger share (7%) estimate that
green makes up more than 41% of
domestic construction activity.

Green market activity is strong and

continues to expand (see chart below).

®  Today, 44% of responding firms
are engaged in green on at least
60% of their projects.

Top Sectors for Growth by 2013—Europe
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Residential construction leads

9

reen building sector growth.

According to the chart above:

By 2013, 70% expect residential to
be the top green building sector.

Office sector has the second highest
expectation of growth (65%).

Government will drop to third, but
many (38%) expect it to be strong.

These market trends indicate continued

9

rowth in the green share of

= By 2013, this population will grow

to 65% of firms.

In the next five years, nearly all firms
(94%) will be building green on at
least 16% of their projects.

Level of Green Building
Over Time—Europe
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European construction output.

Averaging approximately 20% growth
every five years among responding
firms, the research points to a vast
increase in green building market op-
portunity in Europe. With an annual
output of nearly $1.5 trillion, this could
be one of the strongest green building

markets in the world.
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Other Regional Indicators

B Expecting rapid sales and profit
growth from green: 59% of
respondents.

® Top planned green building

projects: Nonresidential new con-
struction (519%), existing building/
retrofit and community projects (50%).

Top business reason for green
building: Market demand—cited
by 48%.

Top social reason for green
building: Create a sense of
community—cited by 32%.

Top obstacle to green building
growth: Higher first costs
(perceived or actual)—cited by 77%.




NORTH AME

North America represents one of the
largest regional construction markets,
buoyed by the strongest national market
in the world (the U.S. at $1.2 trillion) and
one of the fastest growing (Mexico,
expected to grow by 4% annually).?®

Despite the downturn in the housing
market due in part to the sub-prime
mortgage crisis, nonresidential con-
struction remains strong in the region.

Green is a significant share of
regional output.

As can be seen in the chart at far right:

Market activity is growing dramatically.

F

Green is perceived by 28% of re-
spondents to make up 6%-10%
of domestic construction output.

Moreover, 31% estimate that green
comprises 11-25% of domestic
output.

irms are rapidly adopting green build-

ing at a very strong level:

Level of Green Building Over
Time—North America
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Today, 67% of responding firms are
building green on at least 16% of
their projects.

By 2013, this portion will reach 96%

of firms. Only 4% think they will be
at the “exploring” stage.
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®  More than half of all firms will be
largely dedicated to green in five
years, with green making up over
60% of all projects.

These trends indicate a tremendous
market opportunity for green building.

Based on the rapid pace at which re-
spondents expect green to grow over
the next five years, the green share of
regional construction output is likely
to grow dramatically.

Office and residential construction
lead green building market growth.
Despite financial concerns and some
construction market downturn, green
building is expected to expand across
several sectors (see chart above):

®  Government and office construction

are the most active green sectors today.

®  Residential is expected to have the
most growth, replacing both office
and government to become the top
green buidling sector by 2013.

®  Education is also expected to grow,
with nearly half of respondents citing
this as a top green building sector
in 2013.
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Other Regional Indicators

® Expecting rapid sales and profit
growth from green: 62% of
respondents.

B Top planned green building
projects: Nonresidential new con-
struction (54%) and existing building/
retrofit (563%).

B Top business reason for green
building: The right thing to do—
cited by 53%.

® Top social reason for green
building: Encouraging sustainable
business practices—cited by 48%.

B Top obstacle to green building
growth: Higher first costs
(perceived or actual)—cited by 83%.




SOUTH AM

Overall, growth in South American con-
struction output has slowed considerably.
This is likely related to the region’s
proximity to North America and the
fallout of the sub-prime mortgage crisis
and financial turbulence of early 20082

Despite this slowing, South American
construction growth rates remain higher
than those in other regions. Infrastruc-
ture spending is strong and rising in
emerging economies such as
Venezuela, Peru and Colombia.?®

Green represents a small, but
growing, share of construction.

As can be seen in the chart at far right:

= Green is estimated to contribute less
than 5% of domestic construction
output by 76% of respondents.

= A much smaller population (8%)
perceives that green makes up
6%-—10% of construction activity.

Green will take hold over the next
five years.

Though green currently represents a
small share of regional construction
output, this is expected to shift dramat-
ically (see chart below right):

® By 2013, over one third (34%) of
responding firms will be dedicated
to green on more than 60% of their
projects.

= Another 54% expect to be engaged
in green for at least 16% of projects.

®  The percentage of firms at the ex-
ploring stage of green building will
drop dramatically from 93% in
20083 to 11% by 2013.

Top Sectors for Growth by 2013—South America
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Residential, office and industrial are

the strongest sectors for growth in

green in South America.

m By 2013, 68% of respondents
expect residential to become the
most active green building sector.

®  Growth is also expected in indus-
trial and hospitality, by 37% and
26% of respondents respectively.

Despite slowing construction output,
these trends show that the market
opportunity for green is growing in
South America. With the region showing
above-average growth rates and firms
becoming deeply involved in green, the
green building market will represent a
growing share of the $101 billion mar-
ket opportunity in South America.

Level of Green Building Over
Time—South America
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Other Regional Indicators

B Expecting rapid sales and profit
growth from green: 50% of
respondents.

B Top planned green building
projects: Nonresidential new con-
struction (37%), low-rise residential
and existing building/retrofit
(both 29%).

B Top business reason for green
building: Market transformation—
cited by 51%.

B Top social reason for green
building: Increasing worker
productivity—cited by 37%.

® Top obstacle to green building
growth: Lack of political support
and higher first costs (perceived
or actual)—cited by 63%.




AUSTRALIA

Construction activity in Australia and
New Zealand is robust, with nearly 10%
growth expected in Australia in 2008.

The market is carried by strong non-
residential and infrastructure activity,
while the residential sector is compar-
atively weak. Some slowing is expected
in 2009 when these projects are
completed.?®

Green represents a growing share
of regional construction output.

As can be seen in the chart at far right:

Green is perceived by 29% of
respondents to contribute
6%-—10% of construction output.

A slightly larger share (31%) see
green building contributing less
than 5% of domestic output.

Interestingly, 9% of respondents
are on the high end of the spec-
trum, estimating that green makes
up over 26% of output.

These trends point to a strong market
for growth.

Level of Green Building Over

Time—Australia/New Zealand
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Top Sectors for Growth by 2013—Australia/New Zealand
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Firm dedication to green is
growing rapidly.
As can be seen in the chart below left:

®  The number of firms involved in
green in at least 16% of their work
has more than tripled in the last five
years, from 19% to 67%.

®  |n 2013, this population will grow
to 95%.

®  Firms largely dedicated to green
(on more than 60% of projects)
will double by 2013, from 23%
to 48%.

Office sector will remain strong for
green building.

®  The office sector is expected by
75% of respondents to remain the
most active green building sector in
the next five years.

®  The government sector is expected
to have the largest growth, becom-
ing the second most active sector
(69%)in 2013.

These trends indicate the emergence
of a significant market opportunity for
green. The Australia/New Zealand
construction industry presents a strong
and growing marketplace for green
building. If market involvement contin-
ues to grow at the rates demonstrated
by this research, green building may
become mainstream in the near future.
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Other Regional Indicators

Expecting rapid sales and profit
growth from green: 46% of
respondents.

Top planned green building
projects: Nonresidential new
construction and existing building/
retrofit (both 44%).

Top business reason for green
building: Market demand—cited
by 48%.

Top social reason for green
building: Encouraging sustainable
business practices—cited by 34%.

Top obstacle to green building
growth: Higher first costs
(perceived or actual)—cited by 86%.




Home to some of the most dramatic
GDP and construction—sector growth in
the world, Asia has become one of the
top three regional construction markets,
with a $1.4 trillion output in 2007.%°

Rapid development in countries such
as China, India, Malaysia and North

and South Korea is expected, leading
to increased project starts in the non-
residential and infrastructure sectors.

Growth is also visible in Laos (with
37% growth in 2007), Cambodia and
Vietnam. Construction investment in
Japan remains strong.®'

Green is a relatively small share of
the growing construction output.

As can be seen in the chart at far right:
® Nearly half (49%) perceive that

green makes up less than 5% of
domestic construction activity.

= Only 22% foresee green comprising
more than10% of construction output.

Green market activity is

growing rapidly.

Though green activity makes up a small
share of today’s output, firm activity is
growing at historic rates. As can be
seen in the chart below:

Level of Green Building Over
Time—Asia
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®  The population of firms dedicated
to green on at least 16% of proj-
ects is expected to nearly triple
from 31% in 2003 to 91% in 2013.

m By 2013, firms largely dedicated to
green (over 60% of projects) will
double from 36% in 2008 to 73%.

Office sector leads green building
growth over the next five years.

m  The office sector is expected by
75% of respondents to have the
most growth by 2013.

= Residential will come in second—
cited by 55%.

Asia represents a rapidly growing
green building market opportunity.

Asia boasts a regional output of $1.4
trilion and many of the fastest—-growing
construction markets in the world. It
also demonstrates a very rapidly growing
green movement. In these conditions,
Asia may quickly become home to
the world’s largest green building
marketplace.
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Other Regional Indicators

® Expecting rapid sales and profit
growth from green: 64% of
respondents.

® Top planned green building
projects: Nonresidential new
construction (562%).

B Top business reason for green
building: Internal corporate
commitment—cited by 41%.

® Top social reason for green
building: Increasing worker
productivity—cited by 34%.

B Top obstacle to green building
growth: Higher first costs
(perceived or actual)—cited by 83%.
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MIDDLE EAS

Bolstered by historically high oil prices
and regional development, construc-
tion in the Middle East/North Africa
region remains strong, at $66 billion
in 2007.32

Following several years of 10% annual
growth, regional construction is slow-
ing slightly, with 7% growth expected
over the next few years.3® However,
large-scale projects and high levels of
investment will continue to make this
region a major contributor to global
construction output.

Green represents a small share of
the regional construction activity.

As can be seen in the chart at far right:
®  Qver half (55%) of respondents
estimate that green makes up less

than 5% of their domestic
construction market.

= 13% perceive stronger green activity,
estimating a share of 6%-10%.

Level of Green Building
Over Time—Middle East/

North Africa
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The construction market is rapidly
shifting toward green.

As can be seen in the chart below left:

Since 2003, the population of firms
significantly involved in green

(at least 16% of projects) has
nearly tripled, from 17% to 58%.

By 2013, this population is ex-
pected to jump from 58% to 85%.

The percentage of firms building
green at least 60% of the time will
nearly double over the next five
years, from 29% to 56%.

Office and residential are the
fastest growing sectors.

The office sector is expected by
74% of respondents to show the
strongest growth by 2013.

More than half (56%) also expect
residential to be prominent by 2013,

Government is also viewed as an
active sector.

These trends represent a vast new
market opportunity for green.

Rapid development of the regional
construction industry and this dramatic
growth in green building activity create
an attractive new marketplace for green.
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Other Regional Indicators

Expecting rapid sales and profit
growth from green: 59% of
respondents.

Top planned green building
projects: Communities (50%).

Top business reason for green
building: Right thing to do—cited
by 51%.

Top social reason for green
building: Supporting the domestic
economy—cited by 29%.

Top obstacle to green building
growth: Lack of trained/educated
green building professionals—cited
by 72%.




SUB-SAHAR

Sub-Saharan Africa has struggled with
fluctuating political and economic
conditions, which have deterred con-
struction activity and much-needed
foreign investment.

However, recent investment activity
from China has helped to shed light on
the emerging opportunities in this
region.®* In addition, South Africa’s
construction market is very strong
($15 billion) thanks to improving eco-
nomic development conditions and a
growing middle class.®® This activity
may help drive investment in other
Southern African countries.

Green building makes up a small
share of domestic output in the region.

As can be seen in the chart at far right:

B Green is estimated by 69% of
respondents to comprise less than
5% of domestic construction.

B A much smaller population (16%)
estimates that green comprises
6%-100%.

Green building is gaining rapid
adoption among industry firms.

Though green currently represents a
small share of regional construction
output, this is expected to shift
dramatically (see chart below):

Level of Green Building Over
Time—Sub-Saharan Africa
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= More than half (59%) of responding
firms are currently building green on
at least 16% of their projects.

Perceived Green Share of
Domestic Construction—
Sub-Saharan Africa

169%

= This population will grow drastically
from 16% in 2003 to 93% in 2013.

m By 2013, 44% of firms will be
largely dedicated to green before
on at least 60% of projects).
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m  Office construction is expected by
74% of respondents to show the
most growth in green building over

i Other Regional Indicators

B Expecting rapid sales and profit

growth from green: 49% of
respondents.

®  Residential growth is close behind—
cited by 64% as having highgrowth.

In a sluggish marketplace, these
trends indicate that green building will
represent an important area for market
growth in the coming years.

B Top planned green building
projects: Low-rise residential (47%).

Firms in Sub-Saharan Africa are rapidly ® Top business reason for green

adopting green building. As this trend bwldl:g: Rl g (o ce—diiiz

becomes increasingly pervasive, it has : by 51%.

the potential to help spur future i m Top social reason for green

industry growth throughout the region. building: Supporting the domestic
economy—cited by 47%.

B Top obstacle to green building
growth: Higher first costs
(perceived or actual)—cited by 74%.
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Market Intelligence on
Global Green Building

Comparing Market Activity
Across Regions

Firm-level dedication to green is grow-
ing dramatically in every region. Across
the board, responding firms expect to
see significant increases in their level
of green building activity.

As more firms adopt standard green
practices, the nature of green building
will continue to evolve to greener, more
sustainable levels in the future.

Highest Levels of Market Activity

= The highest level of market
activity is in Europe, with 44% of
responding firms building green on
more than 60% of their projects.

= The fastest—growing market is
in Asia, where the population of
firms largely dedicated to green is
expected to nearly triple between
2008 and 2013, from 26% to 73%.

=  North America has the largest
expected total market involve-
ment, with 96% of responding
firms dedicated to green on at least
16% of projects by 2013.

Lowest Levels of Market Activity

= The lowest current activity is in
South America, with only 40% of
responding firms dedicated to
green on at least 16% of projects.

= The lowest level of expected
future market activity is in the
Middle East/North Africa, where
only 85% of firms will be heavily
dedicated to green in 2013—far
less than the global average of 94%.

However, it is important to note that
the share of firms at the lowest level
of market involvement is dropping in
every region.
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Global Construction Sector

Activity and Growth

All regions demonstrate the highest
levels of green building activity in
office sector projects.

Significant Trends in Global Sector
Activity (as seen in the charts below):

Office Sector Activity

[t will remain strong, but less dominant
in 2013 due to growth in other sectors.

= Today: 75%
= 2013:66%

Top Five Sectors of Green Building

2008

Government Sector

It is expected to decrease, dropping
from the second to the third most
active sector.

= Today: 64%
m 2013:51%

Residential

It is expected to surpass government.
u Today: 51%

m 2013:58%

Other

Education and healthcare are also
expected to grow, while industrial
sector green building is on the decline.

Top Five Sectors of Green Building
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Sector Activity by Region
Regionally, sector activity shows simi-
larities across the more developed
economies (North America, Europe
and Australia/ New Zealand), and the
developing world (Sub-Saharan Africa,
Middle East/North Africa and South
America). Falling somewhere in be-
tween is Asia.

Overarching Sector Trends

Differences in the opinions of firms
vary from more developed economic
regions versus the developing world.

Government

= |Low in Sub-Saharan Africa and
South America.

®  Top three in all other regions

Hospitality

®  Low in developed regions

®  Top five in developing world
(including Asia)

Education

= In top four in most regions

= Exceptions are Sub-Saharan Africa
and Middle East/North Africa.

Infrastructure and Industrial

B Very little activity in North America
and Australia/New Zealand.

Top Construction Sectors
for Growth by Region

Anticipated sector growth varies
across the board, with the broadest
diversity showing in the top fourth and
fifth sectors in each region, including:

= Highest global growth: Office
and residential construction.

= Government will remain in top
three in every region except for
South America and Sub-Saharan
Africa.

®  Industrial will only be in top three
in South America.

®  Hospitality will only be in top three
in Sub-Saharan Africa.
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Market Intelligence on

Global Green

Profitability of Green
Building

Green building is widely associated
with growing profits. More than half
(56%) of industry firms foresee rapid
sales and profit growth related to regions.
green projects over the next five years.

Regional Differences

global average of 56%.

Types of Planned Green
Projects

As firms see increased profits associ-
ated with sustainable design and con-
struction, the volume of planned green
projects is also growing.

Non-residential new
construction/core and shell

Existing buildings/retrofit

B 17% of respondents have over Communities
one million sq. ft. in green projects

planned for the next three years.

B 46% have at least 100,000 sq. ft.
planned.

Commercial interiors
Low-rise residential

High-rise residential

Top Planned Project Types Other

Non-residential New Construction

It makes up nearly half (48%) of

planne d projec ts Source: McGraw-Hill Construction, 2008

Existing Buildings
These projects are common in Europe,
North America, Australia/New Zealand

and Sub-Saharan Africa.
South America

Community Projects

Most common in Middle East/North
Africa and Europe.

Middle East/North Africa
Sub-Saharan Africa

Asi
Residential sa

®  High-rise significant in Europe and
Middle East/North Africa.

®  Low-rise is the top overall project
type in Sub-Saharan Africa (47%).

Europe
Australia / New Zealand
North America

Overall

Source: McGraw-Hill Construction, 2008
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®  Expectations of profit and sales
growth are relatively similar across

Africa (49%) and Australia/ New
Zealand (46%), lower than the

= Only differences are in Sub-Saharan ’J
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Stakeholder Demand

As the industry expands in new regions
and sectors, more industry stakehold-
ers are recognizing the importance of
green. As this trend grows, green will

be seen as increasingly critical to pre-
viously nontraditional industry groups.

Demand

Highest Demand (critical or often
demanded)

Other than architects, the highest is in
the public sector:

= National government: 55%
®  Local/regional government: 49%
B International governing bodies: 40%

= Public owners:37%

Slower Growth

There are slower levels of growth in the
private sector:

®  Financial institutions: 19%

= Owners and developers: 22%

Lowest Level
B Labor organizations: 5%

B Realtors and tenants: 16%

This trend reflects the need for more
awareness among these groups of the
benefits of green buildings on occupant
health, well-being and productivity.

Regional Stakeholder Trends

These stakeholder trends are similar
across regions. The only major
exception is the high level of variety
in government support.

High National Government Support
m  Australia/New Zealand: 78%

= North America:59%

Low National Government Support
B South America: 3%

m  Sub-Saharan Africa: 10%

These trends highlight the need for
enhanced commitment and action
among public-sector groups in
developing economies.

Increased levels of government support
could greatly help to generate higher
levels of market demand for green build-
ing products, practices and knowledge
throughout industry sectors. This activity
would bolster the further expansion of
the green building movement in these
and other regions.

Importance of Green Building to Stakeholders—Gilobal
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Market Intelligence on
obal Green

Motivation for Green
Building

Globally, practitioners agree on the
most important motivators for green
building:

H Top Business Reason: The right
thing to do—cited by 42%.

Top Social Reason: Encourage
sustainable business practices—
cited by 90%

Top Environmental Reason:
Reduce energy consumption—
cited by 89%.

Suilding

Business Reasons for Green Building—Global
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Business Reasons

The difference in business reasons
leading to green building activity re-
flects the diversity of regional market
conditions and drivers.

®  The right thing to do is a top

concern in every region except
Asia.

Top Business Reasons for Green Building

in Asia

Internal corporate commitment
and branding/PR rank higher in
Asia (see chart below left).

Market and client demands are
the top business motivators in
Australia/New Zealand

= Environmental regulations provide
more of a push in regions such as the
Middle East/North Africa and Asia.

Environmental regulations and
market demand are significant
factors in driving green building in
Europe (see chart below right).

Top Business Reasons for Green Building
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Social Reasons

There is a general consensus about the
top social reasons for green building:

®  Encourages sustainable business
practices.

®  Promotes greater health and well-
being.

North America and Australia/New
Zealand align closely with these overall
trends. Sub-Saharan Africa is the only
area that shows marked differences
from the overall trends. (see chart
below right).

Other Regional Differences

= Supporting the domestic
economy is the top concern in
Sub-Saharan Africa, but it is the
least cited concern in Europe, cited
by only 11%.

= Promotes greater health and
well-being is only cited by 2% of
respondents in Sub-Saharan Africa
and 6% in South America.

= Increases worker productivity is
the top concern in Asia—cited by
34% of respondents—but ranks lowest
in North America, cited by only 10%.

= Creates a sense of community
ranks first only in Europe, cited by
32% of respondents.

Top Global Social Reasons for Green Building

Total
Encourages sustainable
business practices 155 | 23% 0%
Promotes greater 0
health & well being i L e 84%
Creates a sense . 0
e e 23% | 14%5% 42%
Increases worker 0
productivity 16 36%
Supports the domestic [Vt & 771 29%
economy

%

Is aesthetically pleasing
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Source: McGraw-Hill Construction, 2008

Top Social Reasons for Green Building in Sub-Saharan Africa

Total

6% . Third
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Encourages sustainable
business practices
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Percent of Reasons

Source: McGraw-Hill Construction, 2008
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Market Intelligence on

Global Green

Environmental Reasons

There is a strong global consensus
about environmental reasons to build
green.

As can be seen in the chart at right:

= Reduce energy consumption:
Listed as the top reason—cited by
88% of respondents.

= Lower greenhouse gasses: It is
the next most cited at 65%.

= Indoor air quality: Cited by the
least resondents at 36%.

Regional Differences

The largest differences occur in South
America, which shows the following
reasons:

H  Three-way tie: Reduce energy
consumption, protect natural
resources and reduce water
consumption, all at 72%.

= Two-way tie at second: Lower
greenhouse gas emissions and
indoor air quality both at 38%.

These trends show a lack of clear
consensus among early adopters in
South America. As the market matures,
these reasons may shift more toward
the global consensus cited above.
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Top Environmental Reasons for Green Building—Global
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Overall Obstacles to
Market Growth

Green building professionals face a

range of obstacles to continued market
growth, with the largest focus on costs,
accounting and the need for education.

Top Obstacles

= Biggest obstacle is higher first
costs (perceived and actual)—cited
by 80% of respondents.

Other obstacles include the following:
m  Different budget accounting (49%)
B Lack of public awareness (48%)

B |ack of trained/educated green
building professionals (46%)

The industry needs to collaborate to
identify solutions to these major areas.

As the market grows, increases in
demand for sustainable materials and
knowledge may help to lower the costs
of these goods, and businesses will
transition their operating procedures to
accommodate green.

Further awareness will also help
educate owners and practitioners
about the lifecycle benefits of green
building techniques. It will help lead to
the increased use and development of
green building techniques. This knowl-
edge will help reduce the perception
that green is more expensive.

Key Obstacles to Global Green Building

Higher (perceived or actual)
first costs

Different budget accounting
(such as capital vs. operating costs)

Lack of public awareness

Lack of trained/educated
green building professionals

Lack of political support

Lack of educational
programming

Lack of market demand

Lack of capital and
international investment

Green building perceived as
a fad, not here for the long-term

High levels of poverty

High levels of corruption in
the industry and/or government

Lack of water/
severe drought conditions

9u
6%
|

80%

0

Source: McGraw-Hill Construction, 2008
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80

Regional Obstacles

The regional differences in market
obstacles reflect the broad diversity
in economic development and market
activity.

Region-Specific Concerns

= Lack of public awareness is
strongest in Sub-Saharan Africa
(62%) and Asia (60%).

= Lack of trained/educated
professionals is acute in the
Middle East/North Africa (72%)
and Asia (69%).

= High levels of poverty are a
concern in Sub-Saharan Africa
(59%) and South America (47%).

Bahrain World Trade Center

Courtesy of Atkins
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(Green
Renewable

Most Emphasized Green
Practices

Resource efficiency is a dominant
theme in green building practices
around the world.

Top Trends in Green Practices

u Energy efficiency is top in every
region—cited by 92% of respondents.

= Renewable resources are prominent
in Europe—cited by 82%.

= Water efficiency is common in Sub-
Saharan Africa (74%), Middle East/
North Africa (72%) and South
America (75%).

= Indoor environmental quality ranks

second in Australia/New Zealand (7 1%).

= Sustainable sites only prominent in
South America (47%).

Suilding

Renewable Energy

With the significant and widespread
emphasis on energy efficiency, industry
professionals are increasingly turning
to renewable sources of energy that are
transforming the traditional methods of
providing energy for the world'’s buildings.

Every form of alternative energy is
demonstrating growth over the next five
years:

= Solar power is expected to grow
from 52% to 76% in use by industry
professionals from 2008 to 2013.

= Geothermal power will double in
usage, from 22% to 45% in 2013.

®  Wind power will nearly triple, from
20% use in 2008 to 57% in 2013.

®  The percentage of respondents not
using any renewable energy is ex-
pected to decrease from 33% in
2008 to 11% in 2013.

Regional Alternative Energy
Growth Trends

All regions demonstrate growth in alter-
native energy use.
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Top Green Building Practices in Home Country
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Water efficiency

Sustainable site
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Other
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16%

Source: McGraw-Hill Construction, 2008

Regional Differences

= Europe has the highest current
use of solar power (used by 72% of
respondents) and geothermal power
(used by 43%).

®  Sub-Saharan Africa expected to
see the largest growth in solar

Percent Used

power use—up from 45% use by
respondents in 2008 to 84% in 2013.

North America has the highest level
of future wind power use,

expected to be used by 62% of
respondents by 2013.



by Bruce Buckley

The reduction of energy use has long
been a central focus of sustainable
design and construction. However, as the
movement continues to evolve and gain
momentum across varying climates and
industries, the role of water efficiency
has become increasingly important to
owners, practitioners and occupants.

This growing trend is particularly impor-
tant in arid regions and in the developing
world, where water shortage is an acute
and widespread concern. Below, Bruce
Buckley investigates the ways in which
the green building community is tack-
ling the problem in one such region—
the Middle East.

For many in the Middle East, the most
precious resource is not oil— it's water.
Rapid urban population growth in
areas with limited water sources has
spotlighted the urgent demand for
water efficiency in the region.

The recent development boom in
United Arab Emirates (UAE) is providing
a testing ground for water conservation
in arid climates that could serve as
model in the region. The country aver-
ages nearly b inches of rainfall per year
along its popular coastal areas, with up
to 14 inches inland at the higher eleva-
tions. Since the 1960s, the country has
relied almost entirely on desalinization
plants to feed its demand for water.%

Although desalinization can be costly,
the Emirati are among the highest
consumers of water in the world. The
country's water resources are being
further strained by the influx of new
residents that have followed the
massive urban growth in cities such as
Dubai and Abu Dhabi. Between 2000
and 2005, UAE’s urban areas experi-
enced 6.3% annual growth.®”

Last year, UAE officials began to take
action. In Abu Dhabi, the city’'s water
agency announced its plans to cut
water usage by 37%, with conserva-
tion emerging as a key component.®

Masdar Headquarters, Abu Dhabi, UAE

These water efficiency efforts coincide
with Dubai's new green building initiative,
effective on January 1, 2008. The res-
olution—announced last year by
Shaikh Mohammad Bin Rashid Al Mak-
toum, vice president and prime minister
of the UAE—calls for all commercial
and residential buildings to conform
with internationally recognized standards.
The initiative is the first of its kind in
the Middle East. In June, Abu Dhabi’s
Urban Planning Council released its
own set of sustainable design guide-
lines, called Estidama, which uses a
point system to rate buildings.®®

Water—efficient elements are already
emerging in many of UAE’s recent de-
velopments. In October 2007, Pacific
Controls opened its LEED Platinum
headquarters building in Dubai. In
addition to green features such as
waterless urinals and efficient fixtures,
all water in the building is recycled and
used for landscaping. Metito, a designer
of desalinization systems and water
treatment facilities, also opened a
LEED Gold headquarters in 2007.4

The 1.6-million-square feet Masdar
Headquarters building is expected to
consume 70% less water than typical

Image courtesy of MASDAR

mixed-use buildings of its size. The
zero-waste, zero-carbon facility is part
of the master-planned Masdar City
project near Abu Dhabi, and is expected
to be complete in 2010.4'

While many forward-thinking water-
efficient projects are located in the
UAE, green activity is occurring
throughout the entire region. For exam-
ple, Saudi Arabia is raising the bar with
the 5-million-square feet King Abdullah
University of Science and Technology
project, which will showcase emerging
standards for water efficiency. The
facilities will achieve a 30% reduction
in water use from low-flow fixtures and
waterless urinals. Water reuse will have
a major impact was well. All condensate
from the mechanical systems, all gray
water from sinks and showers, all
black water from toilets and urinals,
and all stormwater on site will be piped
to one place. The water will then be
treated and piped back to the campus
for irrigation purposes.*?

Water efficiency efforts will not end
with the facilities’ design. The university
is planned as a major regional hub of
research, studying such areas as water
resources and conservation.
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Green Product Installation

“roduct Use

A

and Specification

Globally, green building product use is
high and growing in every major cate-
gory, reflecting the expanding green
building marketplace and growth of
diverse project activity.

Increase in Green Product Use

B The most-used categories will
remain strong; the lower six will
increase by 25%.

®  Overall use of green products is
high and growing. By 2013, 91%
of respondents expect to be using
green products, up from 88% in
2008.

Most-Used Green Products

®  Mechanical and electrical are the
most frequently used products
today, installed or specified by over
half of respondents.

= Thermal and moisture protection
products are expected to become the
most used product category in 2013.

= Building automation systems
will show the largest increase in
use, jumping from 41% in 2008 to
54% in 2013,

Electrical

Mechanical

Thermal and
moisture protection

Site construction/
site work

Finishes

Wood

Doors and windows

Building automation
systems

Concrete
Furnishings
Specialties

Plastics

Special construction
Other N

8n

None
|

129
9 |

51 %
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50%
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47w
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46w
51y
45v
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A4y,
51o

Mo,
54y,
33%
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27w
36

23
35%
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304
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|
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Regional Product Trends

Product use and specification varies
widely by region.

North America

It is the region with the highest overall
green product use, likely due to com-
paratively higher access to certified
green building products.

South America

It is the region with the lowest overalll
levels of green product use, with no
product cited as used by more than
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one third of respondents, and the
highest regional ranking of “no green
product use.”

In five years, 45% of professionals ex-
pect to be using green concrete, and

42% will use green electrical products.

Europe

There are no prominent product usage
trends, though doors and windows are
expected to jump the most, from being
installed and specified by 34% of

respondents in 2008 to 48% in 2013
(the most used category in that year).

Middle East/North Africa

Growth is in special construction
products. Electrical and mechanical
products are the most common today
and will remain so in 2013. However,
special construction products will see
the highest increase, jumping from a
low 6% to 36% in the next five years.



Identifying Green
Products

In the absence of a widely recognized
and reliable third-party certification for
green building products, industry pro-
fessionals are using a range of criteria
to identify the best green products.

Most Common Methods of Identify-
ing Green Products

= Energy efficiency: Cited by 79%
of respondents.
®  Recycled content: Cited by 61%.

Trends in lifecycle data use and third-
party certification are markedly lower in
South America, Sub-Saharan Africa,
Asia and the Middle East/North Africa.
This is likely due to a significant lack of
available green product information in
developing regions.

Third-Party Certification

It is the least used criteria in
every region:

= Middle East/North Africa: Lowest
use at 15% of respondents.

®  South America: Also low at 17%.
®  North America: Highest use at 42%.

Northumbria University's City Campus East

Criteria Used to Identify Green Products

9%

Highly energy
efficient

Made of recycled
content/materials

Lifecycle data

Non-toxic

Durability

Industry
performance data
Certified by a
third party

Third Party Certification

These trends highlight the universal
lack of, and need for, a widely utilized
green building product certification
program. As green building continues
to gain traction, so will the demand for
reliable information about green
products.

Increased access to certifiable green
products in every region of the world is
essential to the further expansion of
the global green building movement,
particularly in emerging economies and
developing green building markets.

Courtesy of Atkins
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International

Access to

International Partnerships
in Green Building

Green building is an international
practice in today's global construction
marketplace.

= 57% of green building firms are
conducting some work overseas.
Of this population, 62% are engaged
in green projects overseas.

= Europe is the most common
destination for overseas work,
with 49% of firms working interna-
tionally conducting some of their
green work in Europe.

= The region with the smallest
population of firms conducting
green work overseas is Sub-Saharan
Africa (20%).

Partnership Trends

When firms cross the border for proj-
ects, they are most likely to partner

Green Building and
Workforce

The global industry is split on how it
views the connection between green
building and labor.

Though 31% perceive that green is
helping to attract more workers, 26%
see no effect, and19% find that green
is exacerbating labor shortages and
increasing competition.

Regional Differences

The lack of consensus is similar across
every region, though there are some
interesting differences in perspective:

B 46% of practitioners in North
America see green having a
positive impact on attracting
more workers.

®  The impact is relatively minor in
Australia/New Zealand (38%).
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Location of Green Building Projects Overseas
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with multinational or foreign architec-
ture firms on their international work.

Engineering firms are also common
partners, particularly among Asian and
European firms working overseas.

Effect of Green Building on Workforce Availability

Attracting more
workers 31 %

No effect on
labor shortages

Creating more shortages
and competition
for labor

Causing movement
across international
boundaries

MNw

1
0 B 10 15 20 25 30 35
Percent of Effect

Source: McGraw-Hill Construction, 2008

= In Europe, 25% see green building
causing increased movement
across international boundaries.

This fluctuation in responses highlights
the variation in labor concerns across
regions, such as “green-collar workers”
in North America and open labor borders
in the European Union.



Access to Green Building
Information

Globally, there is a significant lack of
green building information. Among
industry professionals, 38% feel that
there is not enough information available
on the topic. Of those resources that are
available, 36% feel that there is not
enough region-specific information. This
sentiment is strongest in Sub-Saharan
Africa, at 66%, followed closely by South
America (59%) and Asia (57%).

The Internet serves as the resource
used most often for finding information
about green building, particularly among
respondents in North America, Sub-
Saharan Africa and Australia/New
Zealand. These trends are indicative of
the high level of knowledge sharing
across national borders that occurs in
the green building marketplace.

Professionals in the Middle East/North
Africa and Australia/New Zealand also
tend to rely heavily upon industry associ-
ations for information. Meanwhile, very
few respondents turn to the government
for resources, and hardly any rely upon
knowledge gained from television.

Research Methodology

The research in this report was
conducted under the direction and
management of John DiStefano,
Director of MHC Research & Analytics.
In this research, MHC sought to gain
insight about the size and scope of the
green building marketplace worldwide,
looking in particular to examine the
attitudes, motivations and challenges
facing the green building movement
in different countries and regions.

Visitor Information Center—BP Headquarters Office Cape Town, South Africa

Most Used Resources for Green Building Information

Online

Conferences and
trade shows

Magazines

Industry associations

Industry peers

Directly from product
manufacturers

Government
resources

Television

18v%

Source: McGraw-Hill Construction, 2008

MHC used an online survey to conduct
data collection between April and May
2008. Email invitations were sent out
by WorldGBC and MHC to members
of Green Building organizations and
construction industry professionals
worldwide.

From the sample provided by WorldGBC
and MHC a total of 1,503 participants
accessed the survey and a total of 703
completed it. The confidence interval
was 95% with a margin of error in the
range of +/- 5%.

80

Percent of Usage

The green building movement was
defined as a trend in the construction
industry to promote buildings that are
environmentally responsible and provide
healthy places to live and work. In the
survey, the term green building was
used interchangeably with sustainable
building, high performance building,
environmentally sustainable building
and whole building within the
construction industry.

Courtesy of Samuel Mupanemunda, BP South Africa
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Global

Becoming Green in Asia

Perspectives —
hought Leader Interviews

In the growing global construction marketplace, the Asia region is demonstrating the
fastest pace of market expansion. Over the next three years, China is expected to
take the lead, at just over 9% annual growth through 2010. Vietnam is close behind,
and India is anticipated to grow 8% per year. In these rapidly developing countries,
the pressure and opportunity for conserving energy, water and other natural resources
is at an all-time high. However, there are many obstacles facing the adoption of green
design and construction in the Asia region. MHC and WorldGBC recently spoke with
two Asian industry leaders who have overcome these challenges to lead their markets
forward and demonstrate how sustainability can be manageable, marketable and good

for the community.

K. B. Albert Chan

K. B. Albert Chan is the Director of
Planning and Development at Shui On
Land, a public company listed in Hong
Kong and headquartered in Shanghai.
Chan is currently responsible for the
conceptualization and planning of
developments by the company, which
develops sustainable, community-level
projects.

“We are students
of sustainability.
Every time we
build something,
we learn some-
thing new.”
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In a recent interview with Catlin
O'Shaughnessy of MHC, Chan shared
his experiences in developing green
projects in China’'s booming construc-
tion industry.

How did Shui On Land get involved
in green building?

We develop whole communities that
are always mixed—use and very walka-
ble, and now very sustainable. We
didn’t [always] realize this kind of com-
munity is green. We just did it because
it seemed the right thing to do. Then in
2003, we started a sustainable project
in reality, and there was an architect
friend of ours who introduced us to the
idea of sustainability and LEED. So we
actually tried and succeeded to get a
pre-certification for LEED Platinum.

[After that], we have become inter-
ested at the corporate level in doing
green projects. In 2005, our chairman
and CEO told the company that all of
our projects have to be sustainable. So
it's part of our mission now.

How did you go about meeting this
goal?

The first thing | would say is that we
are students of sustainability. | don't
think we as a company feel that we
have already mastered the implemen-
tation or even the ideas of sustainability.

Through the development of projects we
build up [our] capability. Every time we
build something, whether it's interior or
office building or retail building or resi-

dential building, we learn something
new. And we try to share with other
companies.

What kinds of challenges did you
face as you became a green
building company?

In China, it's really not that easy. The
materials have to be in place, the
methods have to be in place. Here, in
this part of the world, we have very
few sustainable consultants to help us.
Also, with the building materials, there
have been some materials that say
“‘green” and all that, but it's not enough.
It's quality that's quite difficult [to find].

Cost is also definitely a very basic
challenge that has to be overcome.
When you tell people to use only
certain types of materials and these
materials sometimes are not very
available, it becomes more expensive.
And it's a hard sell.

How has Shui On overcome these
challenges?

We follow certain principles of sustain-
ability—we try to get local materials,
because local is always more sustain-
able. [Also], we used a sustainable
development consultant to help us
assess projects, set goals, give us ideas
and actually apply for the LEED rating.
It's a gradual process. It's not [a situation]
where suddenly you learn everything.

What else needs to be done to
foster the growth of China’s green
building market?

We need to set some standards that are
understandable and implementable.
[Also], if the government sets some
standards, then there will be demand for
[green] materials and construction meth-
ods, and then the prices will come down.

In China there’s so much development
that if everyone could try in their own
little way, then it would really help a lot. |
think the mentality is there; it just has to
be shifted to some concrete direction.



Parasu Raman

Parasu Raman is the CEO of BMTC, a
leading provider of electrical, water and
lighting solutions to the construction
sector. Raman is also the founder and
immediate past chair of the India
Green Building Council, as well as the
founding vice chairman of the WorldGBC.

In a recent interview with Melissa Ferrato-
Jacobs of the WorldGBC, Raman
shared his perspectives on the chal-
lenges and direction of India’s growing
green building marketplace.

How did you first get involved in
green building?

My business was very active within the
Confederation of Indian Industry (CII).
Since the liberalization in India, when
India opened up its economy in the
early 1990s, Cll has played a major
role in making India competitive glob-
ally. In the late 1990s, | was asked to
head up the national committee on
construction. Our mandate was to
bring changes within the construction
sector.

With this in mind, we created an organ-
ization called the Cll Sohrabji Godrej
Green Business Center in Hyderabad.
This unit, the Cll Green Business Cen-
tre, was driving corporations to shift
their attitude towards energy conserva-
tion, renewable energy, water and
waste management, and green build-
ings. So it was kind of a natural exten-
sion that | was chairman of the national

committee on construction, and |
became the founding chairman of the
India Green Building Council.

Did you find that industry firms
were responsive to ClI's efforts?

| think that the corporations that were
more stock-market active were more
willing to subscribe to the ideas of sus-
tainability.

One of ClI's responsibilities was to
drive best global practices into Indian
industry so that they could be globally
competitive. | think that this had an
effect, because when a business is
global in terms of its management
policies and in terms of its day-to-day
practices, it will look at what it can do
beyond the obvious; that is where people
begin to subscribe to sustainability.

Did you come across any major
obstacles in getting green building
accepted?

The first few green building projects
were truly corporate, like the ITC build-
ing and our own building. Therefore,
our focus was really to drive home the
fact that what you are doing is not only
for charity or the social good, but also
makes economic sense. One of our
slogans was “green makes business
sense.”

We [wanted to] lead the way for indus-
try, demonstrate the economic value
and create an example of leadership—
encouraging the rest of the country to
follow. So we established the fact that
corporations believe [green] makes
good business sense. Very quickly, the
developing community took it up.

What are the major challenges for
green building firms in India?

[Today], the challenges are on the supply
side. There is a wealth of support [for]
green building, but we need more prac-
titioners in terms of contractors, con-
sultants and architects. But there is a
belief by all of the stakeholders that it
is the right thing to do and it makes
business sense.

Where does India’s green building
market stand with regard to the
global movement?

There is still [a lot of] learning to do in
terms of tools. Best practices and exe-
cution are still coming from the West,
particularly the U.S. But in terms of
demand, it is growing exponentially. In
order to accelerate the market trans-
formation, we adopted LEED as LEED
India, which we launched a couple of
years back. All projects are now being
certified as LEED India.

What will help the global green
building movement continue to
grow?

When analyzing all of the different
models of green building councils
around the world, you will see that in
some places, governments play a big-
ger role than others. In the long run, it
would be beneficial for governments to
lay down minimum benchmarks of
building performance for all sectors of
buildings, and then the gap between
that and excellence must be driven by
the [national] Green Building Councils
and supported by the WorldGBC. [We
should] move the minimum standard of
excellence through market-driven activity
rather then through legislation.

“There is a wealth
of support for
green building, but
we need more
practitioners.”
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Global

Perspectives —
hought Leader Interviews

Australia’s Green Building Movement

Maria Atkinson

“Having world
leaders and city
mayors calling
for green
buildings has
made [this] a
real movement.”
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Maria Atkinson is the global head of
sustainability at Lend Lease. Based in
the Sydney office, Atkinson leads the
company’s efforts toward becoming a
sustainable organization.

Prior to her current appointment, Atkinson
helped foster the growth of Australia’s
green building movement as the co-
founder and founding CEO of Green
Building Council Australia (GBCA) and
as the manager of Bovis Lend Lease’s
Environment and Sustainable Develop-
ment team. Atkinson is a Board member
of the Australian Building Codes Board
and the Banksia Environmental Founda-
tion, and a member of the Barton Group.

Dominika Czerwinska of the WorldGBC
spoke with Atkinson about her perspec-
tives on the green building movement
at Lend Lease, in Austrlia and on a
global scale.

Where do you think Australia stands
in the green building movement with
regard to the international spectrum?

Australia is a global leader. | have recently
realized how much the Australian market
has really taken to green building. The
Asia Pacific region has had growth in new
property development [similar to] some
countries in the EU where there is a high
rate of new development.

In Australia, there are many buildings
that have applied innovation and have
gone beyond just the first shade of
green. These buildings have gone to the
[LEED] Platinum level, and the innova-
tion that's been applied is easy, affordable,
and it is being delivered.

Australia is leading because we have
had the opportunity to apply innovation
and recognize that [the green move-
ment] is inevitable. We have developed
the skills within the industry to apply it.

What regional or political factors
do you see impacting the growth
of green building in your region?

| think [the green building movement]
is entirely about political factors. Having
world leaders and city mayors calling
for green buildings and celebrating
green buildings has made it a real
movement.

[This movement] is not separate from
politics—it is politics. So while all the
politicians and world leaders keep talk-
ing about the built environment, | think
we have a real political impetus for the
property sector to be responding to
[climate change concerns]. It is critical
that there is a political conversation
and a call to action.

How did Lend Lease get involved
with green building? What motiva-
tors and drivers spurred your
involvement?

Well, [Lend Lease] is 50 years old, and
it had been located in what used to be
the tallest building [in Sydney]. So
when the organization relocated, it
needed to move to another iconic
building. It just happened to be at a
time, following the Sydney Olympics,
when the trend was to build green. No
one really knew how to do this in Aus-
tralia, so the organization set out to
effectively identify what was a green
building and then developed these ele-
ments into our own new headquarters.

There was some anxiety that the em-
ployees wouldn't like the new location
because it was [further away] and such
a dramatic change, so the organization
went about interviewing [staff] to iden-
tify what kinds of things they wanted to
see in the new building.

It was remarkable because the majority
of the people said they wanted a green
building that was energy-efficient [and]
that they wanted natural light and



100% fresh air. So it was actually the
employees who wanted this in the new
office space.

What are the major obstacles your
firm has faced in growing your in-
volvement in green building?

I think in construction the biggest chal-
lenge is a building cycle. To design a
building, construct it and then go back
and test it after it has been occupied
for a year, is at least a three-year if not
a five-year cycle. So there is a slow
pace of learning, and our industry tradi-
tionally learns by applying. The learning
is slow, and it takes time.

In 2005, we only had five people in the
world out of our 11,000 employees
that had green building certified training.
Now we have 735. So we have been
working at just getting people to take
courses, getting them trained and
aware, and getting people to experi-
ence innovation on real projects. All of
that has taken time.

How has Lend Lease’s involvement
in green impacted your business?

| think we are in a movement now where
people are trying to find us, and we are
trying to find them. We have gone
through a ten-year period of trying to
sell green to clients, and it has been
particularly difficult in the U.S. market
because our construction business
doesn't control design, whereas our UK
and Australian business does a lot of the
design control. When you are controlling
design you can control the building eas-
ily, but if you are just the builder you are
very limited to the outcomes and the
influence in the food chain.

So for the U.S. market, its been an
interesting challenge. But the really
interesting thing is the high projection
on the rate of growth of green build-
ings in the U.S. Our market will dimin-
ish if we are not in green buildings. It's
not a “nice to have” for new clients—for
our U.S. market, if we aren’t in green
building, we aren’t in business.

What is next for green building?

| think the biggest challenge at the mo-
ment for the green building movement
is to be included in emissions trading
schemes rather then to be ignored.

There is a strong legal and economic
dialogue around emissions trading
schemes and a significant opportunity
for allowing energy efficiency within
buildings to be recognized as a carbon
credit. That would provide a financial
incentive to overcome that split incentive
barrier [between developers and
owners].

Any predictions for the future?

| really think the international move-
ment is the next big thing, where we
can compare buildings in London, New
York and Sydney. Although they will
have different climatic obstacles and
issues, they should still share the same
kind of rating that we can recognize
internationally.

[ think that it's a wonderful movement
to be associated with, and we will end
up with a brand and a label that per-
haps the average person on the street
will recognize and seek out. You want
to work in a green building, you want to
live in a green building, you want to
play in a green building.

“You want to
work in a green
building, you
want to live in a
green building,
you want to
play in a green
building.”
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Corporate Green Building in S

Interview with Eric Noir,
BP Head Office in
Cape Town, South Africa

Eric Noir is the Principal Architect and
Director of Green by Design based in
Johannesburg, South Africa. Noir
specializes in sustainable built environ-
ment designs, urban development
frameworks, development strategies
and design. In 1999, he earned praise
for his work designing sustainable public
bathhouses in South Africa’s townships.

Green by Design served as sustainable
consultants to KrugerRoos Architects
Urban Designers for the BP Head Office
Building in Cape Town, South Africa.

Catlin O'Shaughnessy of MHC recently
interviewed Noir about his experiences
on the project and his perspectives on
the growing green building movement
in Southern Africa.
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outh Africa

How did you become involved with
green building?

It came really out of my own willingness
to go into the sustainable field [about]
five years ago when there was no infor-
mation, no movement, no willingness
from anywhere [to get involved in
green building]. There was a little bit
of what | call “environmental activism,”
but nothing of a more mainstream nature.

That's how Green by Design came
about. | made it a commitment to go
into that field and to consult to architects
and professional teams on the field of
sustainability in the built environment.

So where did your knowledge of
green design come from?

The interesting part is that none of
what | do in sustainability here comes
from my background [growing up in]
Geneva. It's purely grown [in South Africal.
| found myself working in a complete
vacuum here. | couldn’t find information
[on sustainable practices]. There was
nothing here—no interlocutor, no course-
work, no books, no mentors, nothing.

South Africa was also grappling with far
greater issues than the environment. |
created Green by Design as a one-
man-show practice, and have been
consulting in sustainability ever since.

What has changed between then
and now? How did green building
take root in South Africa?

There are early examples of sustain-
able practices, which would kind of be
dots on the historical radar. Dieter
Holm, who taught at the University of
Pretoria about sustainability and pas-
sive solar design for the last 30 years,
is without a doubt the grandfather of
sustainable architecture in South Africa.

And there is the Eastgate Building,
designed in 1994 in Harare, Zimbabwe,

and BeauTech in Botswana. Then the
BP building came about, and it's very
interesting how things have changed
rapidly over the last couple of years.
The BP building has been certainly
one of the catalyst buildings in show-
ing what it is possible in an A-Grade
office building.

How did the BP Head Office project
develop? What was your role?

The BP building design came about in
what was originally a competition. BP
had asked Arup from the UK to write a
RED brief—Resource Efficiency in
Design—which was really a remarkable
document in many respects.

| got involved at the competition stage
with the architect, and we ended up
winning the competition and developing
the building. | was the environmental
architect consulting to the professional
team on sustainability.

What local concerns did you take
into consideration for this building?

The key element was the recognition
of the local climate. The Cape Town
weather is interesting: It's dry in summer
and wet in winter, which [poses com-
plex challenges]. There is a cycle in
that we can simply take air from out-
side, push it right through the building,
and pump it right back into the outside
air. Through this, we get fresh air for a
substantial portion of the time in the
year—I think it's a phenomenal benefit.



Did you come across any
unexpected design challenges?

We had to build green within a conven-
tional A-Grade office budget, which
was non-negotiable, so the challenge
was to try to fit as much as we could
within the budget. That took its toll on
many things.

Certain elements did cost more, but we
managed to fit that within the budgetary
envelope in the sense of having less ex-
pensive marble fagade, for instance.

There was also a tight time frame. Cer-
tainly, with a long time frame, we would
have been in a position to deliver a more
carefully researched building. Neverthe-
less, | think it's an excellent building.

What impact has the building had
on local green building?

With BP, their drive came from abroad.
The local components of BP were re-
sponding to concerns from elsewhere,
so that was good in terms of helping
drive this building to become a reality.
Since then, we've found a lot of the
local companies have started to catch
up, and they need to do it for them-
selves, for their own good.

Although this building is not an “accred-
ited building” we have made a broad-
based claims, where a lot of the concerns
were not just energy and water, but
also local employment and those kind
of things.

It really makes the BP building a
benchmark—it is apparently the bench-
mark for South Africa. If you want to do
anything in sustainability, look at what
the BP building has done, and try to
calibrate or rate yourself against that as
a point of comparison.

Do you see green building in South
Africa continuing to grow in the
near future?

Oh, yeah. You can't build normally any-
more. Everybody has to have some
kind of [green] element in their build-
ing, and we've seen that. One bank
comes to you, and the next thing you
know, you've got three banks coming
to you—and after the banks, the retail-
ers, and then public corporations, and
then the government.

What will it take to help the green
building movement grow in South
Africa?

It's very interesting to see—with regard
to sustainability in Europe. Typically what
is not legislated or subsidized doesn’t
happen. They have adopted this assisted
mentality. The beauty of South Africa
is that [green building] is voluntary—
it's not legislated, so nothing forces you
todoit

There are no subsidies. We don't have to
do it and it can cost more, but people are
doing it because it's a good thing to do.
And they're doing it because they're get-
ting marketing mileage or other kinds of
[benefits] out of it. But it's a very, very in-
teresting market. It's completely voluntary,
and it's entirely led by the private sector.

Entrance—BP Head Office, Cape Town,
South Africa

“You can’t build
normally anymore.
Everybody has to
have some kind of
[green] element in
their building.”

Project Overview

BP Head Office
V&A Waterfront, Cape Town
South Africa

Project Profile

Owner: BP South Africa
Developer: Victoria & Alfred
Waterfront Company
Architects: KrugerRoos and
JoshuaConrad
Environmental Consultant:
GREEN by DESIGN

Start Date: September 2003
Completion: November 2004

Green Features:

=Solar thermal panels provide
heated water for fixtures

*Roof lanterns for natural lighting
and minimizing solar gains

*Natural ventilation units in each
of the three building wings

=Grey water tank

=Stormwater recovery from the
roof

=Photovoltaic panels providing
more than10% of required energy

*Recessed facades, shading and
insulation to help minimize heat
gains in summer and maximize
winter sun contributions.*®

Lanterns and Photovoltaic Cells—
BP Head Office, Cape Town, South Africa

Images this page courtesy of Samuel Mupanemunda, BP South Africa
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Groundbreaking LEED Projects in North and South America

The HSBC headquarter building in Mexico
City has gained global recognition for
groundbreaking achievement as the first
LEED Gold certified building in Mexico
and Latin America. However, it is the
social side of the experience that
Cesar Trevino, the project's LEED
Consultant, wants to talk about. “The
human part is as relevant as the
technical element.”

Trevino describes the challenge of bringing
USGBC’s LEED rating system to a build-
ing in Mexico: “We had a big learning
process which required and

demanded a lot of effort for individuals on
our team.” Though the project team was
made up of multinational companies such
as HSBC Bank (the owner), AKF Engi-
neering and HOK Architects, the majority
of the on-site workers were Mexican na-
tionals. “We had Spanish-speaking workers
trying to build according to a rating system
written in English.”

The team experienced other challenges
in the process as well, including initial
skepticism and concern over how certifi-
cation might impact project budgets and
timing. However, the group was able to
pull together and focus on the ultimate
goal of providing a superior workplace for
HSBC and a beacon of hope to Mexico’s
fledgling green building industry.

“The key to success was having a client
who was well informed about the bene-
fits of green building. Eventually, our team
gained confidence as they saw results,
and we gained momentum as a group.
We all evolved personally and profession-
ally,” said Trevino.

The team worked vigorously to achieve
project certification, holding more than
200 weekly meetings throughout the
building process to document LEED
requirements.
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8 Project Overview

HSBC Headquarters Building
Mexico City, Mexico

Project Profile

Project Owner: HSBC Bank
Architect: HOK

Project Type: Commercial Office
Total Area: 855,000 square feet

Height: 32 Story

includes 12 king level
(includes 12 parking levels) Green Features:

=4,000 square foot green roof
=Highly reflective surfaces
=Grey water treatment plant and
stormwater tank
=Waterless urinals and low-flow fixtures
=05% of solid waste diverted
from landfill during construction
*Low partitions and clear walls to
enhance daylighting for all occupants
=Controllable lighting and thermal
comfort controls
*CFC- and Halon-free HVAC

and appliances

Rating: LEED Gold Certification
(first in Mexico)

¢ Trevino has seen the benefits of this
commitment unfold in the form of busi-

ness opportunities for the groups
involved as well as an impetus to further

i growth among the local green building
i community. “The ripple effect is very
¢ amazing. These kinds of projects are

really pushing the envelope, creating a

i general motivation. We are making a real

breakthrough in the marketplace.”

Images courtesy of HOK Architects and Adrian Wilson



Project Overview

Restoration Services Center

Living City Campus, Vaughan, Ontario

Project Profile

Client: Toronto and Region Conservation
Authority

Architect: Montgomery Sisam
Architects Inc.

Principal Contrator: Percon
Construction Inc.

Start Date: April 2006
Completion Date: April 2007

Awards: Ontario’s first LEED Platinum
Building, Recipient of 2007 Green Design
Award from Ontario Wood Works
(Canadian Wood Council)

Toronto and Region Conservation Authority (TRCA)’s

For more than forty years, the
Toronto and Region Conservation
Authority (TRCA) has been
protecting the renewable resources
within its watersheds. Developing
a “Living City” where TRCA can
provide harmony between the
region’s nine watersheds and three
million residents, is a key initiative
in the growing area.

In 2007, TRCA opened a new green
facility to reflect their commitment to
a sustainable environment. Construc-
tion on the new Restoration Services
Center broke ground in 2006, and
the recent completion of the green
building is a ground—breaking example
of hopes for the Living City.

The new office space uses a variety
of recycled materials expected to
save 57% annually on energy.
These green materials include
reclaimed brick, crushed concrete
instead of asphalt, FSC-certified
wood and abundant natural light.*®

The ventilation of the center is provided
by a combination of a ground source
heat pump (GSHP) and radiant slab
heating with ventilators.

The office has also pledged to buy
electrical power for two years from
a local supplier of renewable power.
The center’s irrigation system works to

maintain the same protection of its

own water as the local rivers. Indoor
water use is decreased by 89% with
waterless urinals, low-flow lavatories
and composting toilets. Rainwater
is contracted from the roof of the

facility and transported to a pond,

which then redirects it to plants on

the thriving landscape.*®

As the first LEED Platinum building
in Ontario, the Restoration Services
Center serves as a beacon for the
Living City and for future buildings
planned in the region.

Images this page courtesy of TRCA
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Green Buildings Across Europe

A Green Building Heritage

Historically, European sustainability
initiatives have raised the bar for the
global effort. Given their higher energy
bills and cooler climates, Scandinavia,
Germany, Austria and Britain have
been the source of many cutting-
edge ideas.

Europe is responsible for several
key contributions to the global
green building movement, including
the Passivhaus Concept (see page 43).
According to Frank Faraday at the Eu-
ropean Construction Industry Federa-
tion (FIEC), “The Passivehaus model is
very much the starting point for the
sustainable building movement in
Europe and is the model in vogue in
many EU states.””

Another leading player has been
British-based design firm Arup,
which has incorporated a number of
sustainable measures in a series of
corporate headquarters buildings. By
working directly with willing owners,
rather than speculative developers,
Arup used a holistic design approach.
According to director Chris Twinn,
“[Arup’s] low-energy, customized ap-
proach enabled us to shift money
around in the capital budget, and take
money out of the HYAC/mechanical
system and devote it to a wider arc of
design and greater floor area.”

Innovation from designers, contractors
and engineers across Eastern and
Western Europe has provided leader-
ship for green building around the
world. This is evident in the array of
sustainable projects around the region,
ranging from first-class green public
buildings to sustainable corporate
headquarters and highly efficient homes.
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Project Overview

Dessau, Germany
Sauerbruch Hutton Architects

The Office for the Ministry of the |
Environment (UBA) in Dessau,
Germany, is an exemplary case
of European environmental de-
sign. The building, started in 2001 N
and completed in 2005, was s
designed by Sauerbruch
Hutton Architects and is a
pilot project for the new
German certification system.
The owners have contracted

a local group to oversee the
sustainability of materials and
construction for the lifecycle
assessment of the building and
for monitoring of the indoor air
quality and indoor climate
conditions.*®

Umweltbundesamt (Federal Environment Agency Building)

One of the key green features of the
building was the site selection. The
building was constructed in Dessau’s
former “Gas Quarter” in order to
demonstrate the possibilities and
challenges of working with a brown-
field site. The surrounding contami-
nated area has been treated, and the
existing Worlitzer railway station, as
well as parts of a former gas appli-
ances factory, will eventually be
incorporated into the complex.5°

The building has been designed to

be accessible to the public, featuring
amenities such as a library, informa-
tion center and convention hall. These
features have transformed the whole

area into a public park for the city.
The UBA Forum, a crescent-shaped
space which acts to draw the park
into the building where visitors enter,
links the public areas to the offices
themselves. A landscaped atrium,
which opens to the various depart-
ments of the Ministry, leads to the
offices for the Ministry of the Envi-
ronment.®’

The compact volume of the building
combines with thermal insulation and
renewable energy resources to
reduce energy consumption. The
Umweltbundesamt also contains
low-VOC materials to enhance indoor
air quality for inhabitants.5?

Image courtesy of Bitterbredt.de



Project Overview

Jubilee Library
Brighton, England

Following its opening in 2005, the
Jubilee Library in Brighton has been
praised for green design and efficient
performance. However, the most in-
teresting feature is the relatively low
price tag. At £9 million ($17.6 million),
the library is a stylish, affordable
example of sustainable design for
public space.

Jubilee Library received a BREEAM
excellent rating for a design that
features a wind-assisted passive venti-
lation system, top quality local material
and toilets that flush with recycled
rainwater.

The building is part of a larger-scale
city square redevelopment plan
aimed at reinstating the original
public square and street pattern. The
plan exemplifies the kind of holistic,
multi-scaled approach associated
with the integrated design process.®

Project Profile

Client: Brighton & Hove City Council

Developer: NUPPP Fund (Mill Group/
Norwich Union joint venture)

Architect: Bennetts Associates/
Lomax Cassidy Edwards

Principal Contractor: Rok
Start Date: 1999
Completion Date: 2005

m

—
P
¢

klh.\l*

_n:.l

Awards: South East England RIBA
Award 2005, Operational project with
the best design—2005 PFI Awards,
BSJ/CIBSE Major Project of the Year?*

Images courtesy of Peter Cook/View

Project Overview

Sustainable House

Poland
2007 marked the completion of an
innovative sustainable house (Dom
Ekologiczny) designed by Polish
architect Piotr Kuczia. The house
offers several elements of green
design, including:
=Green roof
=Raw, untreated wood
*Dark~—colored surfaces to absorb
heat
=Lower level built from cement
bricks and durable wood
=QOuter envelope covered by eight
inches of thermo-isolating material,
allowing for zero heat escape
*Open concept, bottom level 574
square feet, narrow stairways and
few hallways to maximize space
*Clay wall installation to regulate
humidity and heat and to facilitate
natural air flow

= Water heated via solar panels

= Washrooms with white glass on
walls and exposed concrete floors

= Advanced ventilation and heat
exchange system

The building will be used as a case
study, with progress tracked by the
Slask and Wroclaw Schools of
Engineering.?®

Images Courtesy of Piotr Kuczia
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The Middle East Region: Green Design Trends of the Future

SBuildings

Project Overview

The 2030 Plan and the Masdar
City Initiative

Abu Dhabi, United Arab Emirates

Abu Dhabi's population is expected
to triple to 3.1 million by the year
2030. In anticipation of this growth,
the Emirate has established a long-
range 2030 development plan, which
incorporates elements to ensure that
the development of the state stays
environmentally and culturally
appropriate.

The Masdar Initiative was first devel-
oped separately from the 2030 plan,
but the two have become intertwined
and mutually reinforcing. The initiative
is a $22 billion investment financed
in part by private partners and the
government. The prize element of
the initiative is Masdar City, a zero-
carbon, six-square-km “carbon-free
city within a city."s®

Key Features

= Self-sustaining community with
1,500 businesses

= Completely car-free

= Emphasis on cultural diversity,
with 80% of the 50,000
eventual inhabitants expected
to be ex-patriates from outside
the UAE

= Expected completion date
of 2016

= No financial carbon offsets®”

Designed by Norman Foster, Masdar
City will be located near Abu Dhabi.
Some of the challenges facing the
construction of the city include how
to design a layout and structures that
are architecturally congruent with
both a modern feel, and the historical
structures of the Middle East.

The model also needs to be flexible and
adaptive to new and future technologies
that may arise between now and the
opening in 2016, as well as to new in-
novations that may arise beyond that.
One of the project's major challenges
was obtaining buy-ins for renewable
energy due to the cheap cost of power
in the region. The government has
worked around this by incrementally
raising the cost of energy in order to
encourage the use of alternative
energy sources.®
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Project Overview

The Central Bank of Kuwait
Sharq, Kuwait City, Kuwait

Project Profile

Construction Started: 2005
Location: Sharg, Kuwait City, Kuwait
Estimated Investment: $230 million
Height to Rooftop: 240 meters
Floors: 40

Office Area: 130,000 square meters
Sponsors: Central Bank of Kuwait,
Project Management and Control
(Kuwait), DMJM (USA)

Architects, Designers, Contractors:
HOK UK, Roberts and Partners, Pan
Arab Consulting Engineers, Davis
Langdon Schumann Smith, Hyder,
TPS Consult, Jeremy Gardner Asso-
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ciates, Hilson Moran Partnership, Ltd.

In June 2003, HOK of
London won the design,
construction and supervi-
sion contract to oversee
the expansion of the Central
Bank of Kuwait (CBK) to
its new headquarters on a
site adjacent to the
Al-Babtain Central Library
of Arabic Poetry and the
Office of the State Minister
for Parliamentary Affairs.
Founded in 1968, the CBK
replaced the Kuwait Mone- |
tary Council and has since
rapidly developed into a
organization dedicated to
the expansion of domestic
and international economic development>®

The 40-story tower of the CBK will
stand 240 meters tall, topped with a
glass pyramid and equipped with the latest
high-tech tools and building technologies.
In a city that continues to produce some
of the world's most sophisticated archi-
tectural designs, the triangular-shaped
tower is expected to dominate the
Kuwait City skyline as a geometric
complement to the nearby Ben Khamis
Mosque.

Design and construction of the CBK
tower involves importing stone for the
city-facing south walls, which will absorb
the desert sun during the day and later
harness that stored heat during the
evening. In addition, the tower's north-
facing walls will have solar-controlled,
double-glazed glass that will offer

expansive views of the Gulf and allow
for energy conservation.

With excavation, shoring, dewatering
and construction of a new electrical
substation and site offices already
completed, 1,600 workers from the
China State Construction Engineering
Corporation will begin site logistics to
construct the main building structure,
electromechanical services and finishes
that include hard and soft landscap-
ing and external fencing. The tower is
expected to be completed in 2010.5°
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The Founding Actions of the Green Building Movement

The current level of global environmental consciousness was not formed gently or
gradually. Instead, it was jolted into being by a series of forces: revelation, agitation

and legislation.

Revelation: Rachel Carson’s book Silent Spring, published in 1962, warned of the
dangers to wildlife—and possibly to humans—posed by DDT, a commonly used
pesticide. Meanwhile, the tanker Torrey Canyon ran aground off Britain, spilling more
than 500,000 barrels of oil on the coast of Cornwall.

Agitation: In 1965, the Sierra Club sued a utility to stop a proposed pumped-storage
hydropower project at Storm King Mountain in New York's Hudson Valley on environ-
mental grounds. This case represented the first time that a court recognized the right
to sue over non-economic interests. The following year, the Sierra Club rallied the
public to stop a proposed dam on the Colorado River in Arizona that would have

flooded an area near the Grand Canyon.

Legislation: In 1970 the U.S. Environmental Protection Agency (EPA) was established,
and federal agencies were required to produce environmental impact statements out-
lining ways in which they would avoid or minimize the environmental impact of projects
such as buildings, airports or military bases. The Clean Water Act, passed two years
later, tasked the EPA with issuing permits for most industrial and municipal facilities
discharging effluent into waterways—a major step in reducing pollution levels.

Suilding

The 1970s: Green
Activities in the U.S.

The early activities and commitments in
green building occurred in the United
States. In the 1960s and 1970s, a number
of architects began paying more explicit
attention to ecological implications of their
work. In 1979, the nation’s first standards
for energy-efficient state office buildings
were developed in California.®’

Other significant events included the
Arab oil embargo in 1973 and the
creation of the American Society of
Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE) Standard 90

in 1975. This prescriptive energy-design
standard has become a benchmark for
energy codes.5?

In 1978-80, the dialogue around
mandatory performance standards grew
in response to new research funded by
the U.S. Department of Energy and in-
tensive debates coordinated by the
National Institute of Building Sciences.®®

International
Union for
Conservation of
Nature (IUCN)
Founded

. Gland, Switzerland
Global Warming

Discovered
English engineer
Guy Steward
Callendar develops
the idea

1955 U.S. Air
Pollution

U.S. Federal Control Act

Insecticide,

Fungicide, and

Rodenticide Act

Regulation passes

to protect

consumers and

the environment

1940 1950

Global Green Building Milestones

Silent Spring
Rachel Carson’s
book warns of
dangers to the
environment

1956 UK
Clean Air
Act
U.S. Clean
Air Act
1960

ASHRAE Standard 90
Energy-design standard
for U.S. buildings

U.N. Conference in
Stockholm
rab Oil
First Earth mbargo Bhopal Disaster
Day ctober 17 Methyl isocyanate
April 22 leakage in
Madhya Pradesh,
India

National
Environmental
Policy Act
Created U. S.
Environmental
Protection Agency
(EPA)

1970

U.N. Environment
Program (UNEP)
Formed

EU Council Directive
80/770/EEC

First EU environmental
legislation—air

quality limit and guide
values

1980
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The 1980s: Achievements

in Europe

In the 1980s, green building activities
in Europe helped raise the movement
to a new level. In 1988, the Passivhaus
Concept was designed by Professors
Bo Adamson (Sweden) and Wolfgang
Feist (Germany). To date, this voluntary
low-energy building design standard
has been used for more than 6,000
buildings (commercial and residential),
and it has also spurred the develop-
ment of a range of energy-saving
building products.®

Frank Faraday of the European Con-
struction Industry Federation (FIEC)
has called Passivhaus, “very much the
starting point for the sustainable building
movement in Europe and the model in
vogue in many EU States.”®®

Other significant contributions came from
Arup, the British-based design firm, which
worked with building owners instead of
developers to incorporate a number of
sustainable measures in a series of
corporate headquarters buildings.%®

The 1990s: Consortium

and Network Building

The 1990s were characterized by the
establishment of industry associations,
consortiums and green building re-
sources. The American Institute of
Architects (AIA) set an example by
creating their Committee on the Envi-
ronment in 1990. AIA worked to bring
this resource to the global level at its
1993 convention, held with the Interna-
tional Union of Architects world congress,
where more than 3,000 architects
signed a “Declaration of Interdepend-
ence for a Sustainable Future."®”

1990 also saw the launching of the
Building Research Establishment
Environmental Assessment Method
(BREEAM)in the UK (see page 44).
In 1993, the U.S. Green Building
Council was launched—the first
professional network of its kind for all
professions in the green building field.5
The creation of green building tools
such as GBTool and EQUER also
helped propel the global movement
forward.5

2000 and Beyond: Global

Consensus Building

The international awareness of climate
change and the need for action have
grown dramatically. Consequently, this
decade has seen increased collabora-
tion and green building initiatives
among intergovernmental and global
nongovernmental organizations (NGOs).

The most widespread achievement
came in 2005, when the Kyoto Protocol
went into effect. The Protocol, which
has been ratified by 182 parties,
requires developed countries to reduce
their carbon emissions by 2012 and
establishes monitoring and reporting
of emissions among developing nations.

Other significant global achievements
include the formation of the Interna-
tional Initiative for a Sustainable Built
Environment (iISBE) in 2001 and the
Sustainable Buildings and Construction
Initiative partnership between the
United Nations and industry stakeholders
in 2006.

, A iation f Green Building Challenge, USGBC Israel Standard
Germany's Ess.oma on tor 24-nation effort to establish a Launches for Green
Passivhaus c"""°f’me" common definition of LEED Building ope i
Standard Developed | ~onscious “sustainable building” Approved
Voluntary design Building (AECB)  French World International Initiative Globa.l
standard for low | Founded Consortium Hong Kongs  green for a Sustainable Built Ll
energy-use buildings | by Keith and Sally - peyejops EQUER HK-BEAM Building Environment (iSBE) Hurricane  Report
Hall in the UK Software Method Council Katrina Scientists
BREEAM to perform lifecycle Launched Formed CE:tusne?v Eg:: ;?2;8"
Chernobyl Rating System ~ assessments of B ST ensive an fos
. . buildings BREEAM Canada Damage in  fuel is main
Disaster, Launched in UK o 2002 P
Ukraine First national fOI'.E)fIStIng Johannesburg, LS C?UST ° h
green building U.§ Qreen . gulldlggs ; South Africa climate change
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International Summit, Brazil Sustainable
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protect the Austin, Texas City Council California Homes Mandate
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Building Resolution for Governor rate against Code for
Municipal Facilities Gray Davis sustainable Homes
1990 2000
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The Development of Green Building Rating Systems

The First System: The History of
BREEAM

In 1980, British engineer-architect John
Doggart, head of the energy consultancy
unit at Milton Keynes Development
Corporation (MKDC), began to set stan-
dards incorporating various elements

of green design, such as south-facing
positioning, improved insulation and
energy-saving boilers, into his designs.
Inspired by the results of his experiment,
Doggart left MKDC to establish Energy
Conscious Design with two partners.
Working with three forward-thinking de-
velopers, who shared Doggart's vision
that buildings should be rated on envi-
ronmental issues beyond just energy
consumption, Doggart developed a new
building rating methodology.

The team brought in the British Re-
search Establishment (BRE), a govern-
ment agency, to help write a new
building code based on these
principles—the Building Research Es-
tablishment Environmental Assessment
Method (BREEAM). The method was
used immediately among developers,
and because of the close contact among
many of the real estate development
firms in Britain and the usability of the
methodology, the standards gained rapid
momentum and widespread adoption.”

Rating Systems Around the World

As Doggart’s story illustrates, the avail-
ability of accessible, user-friendly green
building rating systems has been instru-
mental to the widespread growth of
green building practices. Since the cre-
ation of BREEAM, several other meth-
ods have developed across the world
that provide more targeted guidelines
that apply to region-specific building
practices and conditions.
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Below are highlights of some of the
major existing rating systems:

BREEAM

(Building Research Establishment
Environmental Assessment Method):
www.breeam.org

= Created in the UK in 1990 with two
versions, one for offices and one for
homes.

= Weighting scale: pass, good, very good,
excellent.

= Now offers an entire family of methods
and tools, including systems for health
care, retail, schools, homes, offices,
prisons, multifamily residential and
industrial, among others.

LEED
(Leadership in Energy and Environmental
Design): www.usgbc.org/leed

= Developed by the U.S. Green Building
Council in 1998.

= Rating scale: certified, silver, gold,
platinum.

= Offers tailored rating systems including
health care, schools, homes, neighborhood
development and retail (in pilot phase).

What’s Next for Rating Systems

As the green building movement grows,
many green councils and organizations
are working to establish rating systems
that meet the specific needs of the local
construction industry. In some locations,
these efforts are taking the shape of
adapting existing systems to reflect
local guidelines, such as South Africa’s
plans to launch a national version of
Green Star, UAE's adoption of BREEAM
and LEED for Canada and India.

To assist local and national groups look-
ing to design their own system, the In-
ternational Initiative for a Sustainable
Built Environment has created the

i GREEN STAR

www.gbcaus.org.au/green-star/

= Created by Green Building Council
Australia in 2003.

= Rating scale: one to six stars; four
through six obtain official certification.

= Current tools include office design, office
interiors and office as built.

= Pilot programs include shopping center
design,health care, education, office
existing building.
CASBEE

(Comprehensive Assessment System for
Building Environmental Efficiency):

www.ibec.or.jp/CASBEE/english

* Program of Japan Sustainable Building
Consortium.

= Started in 2002.

* Rating scale: C (poor), B-, B+, Aand S
(excellent).

= Areas for evaluation: predesign, new
construction, existing building, renovation.

SBTool, a tool kit to aid in the develop-
ment of a new rating system. Addition-
ally, established systems like LEED,
BREEAM and Green Star are making
their systems, training and expertise
available on a global scale.

In October 2008, many of these
international rating systems will be eval-
uated and compared in the new report
Building Environmental Assessment
Methods: A Critical Review of Interna-
tional Developments, by Dr. Raymond
Cole. For more information, visit
www.worldgbc.org.
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Resources and

References

Resources that can help you get smarter about green building trends, products and

practices around the world

McGraw-Hill Construction

= Main Website: www.construction.com

= Research and Analytics:
www.analytics.construction.com

= Architectural Record:
www.archrecord.construction.com

= GreenSource magazine
www.greensourcemag.com

= Engineering News-Record.
www.enr.com

= Green Smart Market Reports:
www.greensource.construction.
com/resources/smartMarket.asp

= Sweets Network for Products Green
Community:
www.products.construction.com

World Green Building
Council

= Main Website: www.worldgbc.org
Mission and Objectives

WorldGBC provides the global green
building movement with leadership and
a global forum to accelerate market
transformation from traditional, inefficient
building practices to new-generation,
high-performance buildings.

WorldGBC is composed of national
Green Building Councils that represent
over 50 percent of global construction
activity, and touch more than10,000
companies and organizations worldwide.

Working as consensus-based, not-for-
profit organizations, these GBCs work
on a national scale to engage leaders
across sectors to transform the built
environment.

Supporters of WorldGBC include:

= Province of Ontario
www.gov.on.ca

= Toronto and Region Conservation
Authority
www.trca.on.ca

= Colliers International
www.colliers.com
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Global Green Building
Councils

= Green Building Council Australia
www.gbcaus.org

= Green Building Council of Brasil
www.gbcbrasil.org.br

* Canada Green Building Council
www.cagbc.org

= Germany Sustainable Building Council
www.gesbc.org

* India Green Building Council
www.igbc.in

= Japan Sustainable Building Consortium
www.jgbc.com

= Mexico Green Building Council
www.mexicogbc.org

* New Zealand Green Building Council
www.nzgbc.org.nz

= Taiwan Green Building Council
taiwangbc.org.tw/

* Emirates Green Building Council
www.emiratesgbc.org

* United Kingdom Green Building
Council
www.ukgbc.org

= United States Green Building Council
www.usgbc.org

Emerging Green Building
Councils

= Argentina Green Building Council
www.argentinagbc.com.ar

= Colombia Green Building Council
http://www.cccs.org.co

= Green Building Council of South Africa
www.gbcsa.org.za

= Viet Nam Green Building Council
www.vsccan.org

* Poland Green Building Council

Forbo

= Main Website: www.forbo.com

Mission and Values

With a strong focus on innovation,
Forbo Flooring inspires customers to
create better interior environments.
Forbo has been recognized as the
leader in providing color and design
options with its Marmoleum products.
Naturally occurring anti-static proper-
ties make Marmoleum easy to clean,
while naturally occurring antimicrobial
properties stop the breeding of many
micro-organisms such as allergen
producing dust mites, and the MRSA
strains of bacteria.

These features, combined with simple,
low cost maintenance and unmatched
durability make Marmoleum ideal
choices for the indoor environment.
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