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Energy use, our country’s “addiction to oil,” and their link to global warming
have recently become front-page news across the United States. The possi-
ble solutions that are currently receiving the most attention involve replacing
oil with other fuel sources, such as ethanol, natural gas, hydrogen or wind.
Although these alternatives are important considerations for our country’s
future energy independence, the less discussed and more readily available
option is conservation. The United States has the second highest energy use
per capita in the world, after Canada, and a major component of that energy

use is from the buildings in which we live and work.

Buildings are responsible for as much as 42% of the energy used in the United States, not
to mention 40% of the air pollution,and 25% of the solid waste produced (US EPA). That

means a 10% improvement in energy efficiency in buildings countrywide could offset the
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ductivity—another cost saver for employers. Green buildings also provide intangible
benefits to their communities, such as creating local jobs to make locally produced mate-

rials.

The idea of designing buildings with the environment in mind is catching on—with regu-
lators, building professionals, and consumers. Interest in and demand for “sustainably
designed” or “green” buildings has grown dramatically over the past decade. This growth
has created a niche market for companies offering building materials, appliances, lighting,
energy management systems, and expertise that promise to make buildings “greener”
—and has presented an opportunity for their investors. With almost 1.3 million new
homes sold in 2005 (US Census Bureau), in addition to commercial buildings and indus-
trial facilities, the potential market for green buildings (and the products that contribute
to them), is quite substantial. This paper discusses what makes a building green, drivers

for the increase in green building, and the economic potential of the green building mar-



What is Green Architecture?

Energy Conser

vation

ket for socially responsible investors.

The definition of green architecture is still a bit amorphous; the term has existed for less
than a decade, although several of the design concepts have been used in buildings for
centuries. The EPA defines green architecture as “[reducing] the building's direct and indi-
rect impacts on the environment throughout its life—from the time construction begins,
during occupancy, and eventually, when it's decommissioned.” This definition could
include anything from building with straw bail as a structural material to using a highly
advanced, computerized Energy Management System (EMS). In general, green design
takes into account the following criteria: energy conservation, water conservation, land
use, materials conservation and reduction of lifecycle costs, reduction of toxics, and

indoor air quality improvement.

The energy used in residential or commercial buildings includes both electricity and fuel
use for heating. Energy is wasted in buildings in a variety of ways including appliances and
lighting being left on when no one is there; heated or cooled air being lost through a
poorly sealed building envelope; continuously running exhaust fans; and decreasing appli-
ance efficiency due to poor maintenance. Reducing a building’s energy loss reduces

money spent on wasted energy, as well greenhouse gases emitted to the atmosphere.

The most obvious methods of reducing energy costs are to turn off the lights and adjust
the thermostat. However, these measures are apparently not as simple as they sound.
Anyone who has looked at a city skyline at two in the morning knows that in many build-
ings the lights are left on all of the time. Many office workers also use heaters in the sum-
mer and fans in the winter to counteract over-ambitious HVAC systems. One solution
for commercial buildings is an Energy Management Systems (EMS) that can monitor and

control appliances, temperature controls, and lighting to minimize the amount of time

that these systems are running while
Johnson Controls offers office and energy manage-

ment systems (EMS) that manage a building’s heating, ven-
tilating, air conditioning, and lighting systems to maximize
comfort while minimizing energy.  According to Leon
Glicksman, professor of building technology at MIT, an EMS
is the easiest and most effective improvement available for

increasing energy efficiency in an existing commercial
In the home, a programmable ther- building.

no one is in the building to use
them. An EMS can also be used to
schedule regular maintenance of
equipment, leading to higher effi-

ciency and a longer life.

mostat that automatically reduces
the amount of cooling or heating that takes place during the day, when no one is home,
and at night, when everyone is asleep, can greatly reduce heating and air-conditioning bills.
According to the Home Depot, the Energy STAR certified RiteTemp programmable ther-
mostats that they offer could reduce energy bills by up to 30%.

Highly efficient lighting and appliances can also greatly reduce the energy consumption of
a building. Compact fluorescent lights (CFLs), offered virtually everywhere light bulbs are
sold, fit in most standard fixtures, use two-thirds less electricity for the same amount of

brightness, and have a lifetime up to ten times longer than traditional incandescent bulbs.



Highly efficient cloth h d o .
'gHy eficient clothes Washers A% Lennox International, a leading manufacturer of

heating, cooling, and refrigeration equipment for residen-
tial and commercial use, believes that energy efficiency is
as important for customer satisfaction as it is for the envi-
ronment. They have been striving for maximum efficien-
¢y in their products since the early 1970 and continue
to provide the most efficient models on the market, sav-
ing their customers’ pocket books and reducing carbon
dioxide emissions.

dryers, such as those from
Whirlpool, use 50% less energy and
half the water of standard models.
Other appliances, such as refrigera-
tors, water heaters, heating and
cooling systems, copiers, and other

office equipment contribute signifi-

cantly to energy use, and the run-

ning cost of a building.

Energy can be lost from a home or commercial building through a number of channels:
heat can be transferred by conduction directly through poorly insulated walls or win-
dows; heated or cooled air can leak out of the building through cracks around doors, win-
dows, the foundation or the roof; and indoor temperature air can be purposefully vent-

ed by exhaust fans in kitchens, bathrooms or laboratories.

Good insulation and high-quality windows are key for increasing energy efficiency in new
construction or renovation projects. Insulation and windows are graded based on their
“R-value,” an indication of how much heat they conduct—a high R-value is the best.
Double-paned windows have been used widely in the industry as they greatly reduce the
heat transferred across the window by separating the two glass panes by a near vacuum.

Insulation comes in a variety of shapes and sizes, some are better for the environment

Owens Corning offers a wide variety of building than others. For example, Nu-Wool

materials and home improvement services. Their aggres-
sive environmental goals and policies are a cornerstone of

manufactures their insulation out of

100% recycled cellulose (a plant

their business and their products are helping people every-
where achieve energy efficiency in their homes by provid-
ing high R-value insulation, efficient ventilation systems,
and much more.  Their insulation products received
GreenGuard Certification, awarded by the GreenGuard
Environmental Institute for interior products with minimal
volatile organic compounds (VOCs) emissions, which con-

fiber) materials.

An emerging technology in the field
of insulation is structural insulated
panels (SIPs) that combine insula-
tion with the load-bearing structur-

al materials. Branch River Plastics is

tribute to indoor air quality problems.

a private company specializing in

insulation and building materials. They offer SIPs that contain no chlorofluorocarbons
(CFCs) or formaldehyde, have a high R-value, are not susceptible to harmful insects such

as termites, and can be recycled when a building is decommissioned.

Exhaust fans are important for indoor air quality when used properly. They reduce mois-
ture that can lead to mold in bathrooms and ventilate air from cooking areas that may
contain ozone and other harmful chemicals from burning fuels. They are vitally impor-
tant in laboratories, where vents are run continuously to keep potentially harmful chem-
icals used in research from harming scientists. However, direct venting of conditioned air
to the outside wastes a substantial amount of energy because the new air must be heat-

ed or cooled again. Heat recovery systems can greatly reduce that inefficiency by pre-



Water Conservation

Land Use

Materials Conservation

conditioning incoming air through a
Aaon, Inc. offers heat recovery systems that can

save 50-80% of the energy that would be lost from
vented air. They are proud that their product not only
helps their customers save money, but also reduces
greenhouse gas emissions.

heat exchange with the exiting air.

Water conservation is vital in arid

regions, but it is also important in

more humid ones. Even in geographic

areas where water is abundant, capturing, storing, and treating water after its use con-
sumes energy and public money. Water is consumed in buildings by toilets, sinks, show-
ers, dishwashers, clothes washers, irrigation, and personal consumption. Hot water is
particularly important because in addition to water use, hot water use also consumes

energy to heat the water.

] g Water conservation begins with low
Toto is a world leader in toilets and water conser- g

vation. As the most respected toilet manufacturer in
the world, Toto is leading by example with their low
flow and duel flush toilets. According to Alex Wilson of
Environmental Building News, Toto’s new duel flush toi-
let, which allows a user to choose a “big” or “small”
flush depending on the need, could save up to 7,000
gallons of water per year in a typical four person fam-

flow faucets and toilets. A typical new
toilet uses 1.6 gallons per flush and
older or leaking toilets can use as
much as 5 gallons per flush. Faucet
aerators, such as those offered by the
Home Depot, can be easily installed

on almost any sink to reduce the flow

ily. Japan, where Toto is located, has consistently been
the leader in water conservation technology for resi-
dential and commercial buildings.

rate from 2.2 gallons per minute to

I.5 gallons per minute. The aerators,

as their name suggests, add air to the

flow so that it feels like the same amount of pressure as the higher flow rate.

Solar hot water heaters, an increasingly popular option, don’t conserve water, but do con-

serve energy, eliminating the need to heat water using natural gas.

How land is developed has a major impact on both urban and rural ecosystems.
Sustainable land use is an important part of green design; however this area does not lend
itself to investment. For more information on land use, please see Appendix | and the

resources provided there.

The building industry is an enormous consumer of raw materials—from wood to con-
crete—and is one of the largest producers of solid waste. Materials conservation not
only means using less, but also reusing and recycling. Several companies have found that
reducing the amount of materials they use is actually economical because it lowers their
input costs. Interface makes carpeting and fabrics from between 50-100% post consumer

recycled materials.



Indoor Air Qualit

Other Considerations

Cemex is a global leader in cement and concrete, important products for the building industry.
Cemex has strived since its inception almost a century ago to be as environmentally and socially con-
scious as possibly in an industry that is traditionally very polluting. The world has long benefited
from the company’s efforts to reuse, recycle, conserve, and implement innovative environmental solu-
tions. It has achieved 150 14001 certification, an international environmental management system
standard, at all of their manufacturing facilities worldwide. Its bottom line has benefited as well:
Cemex estimates that it has saved more than $75 million dollars since the inception of their Eco-
efficiency program in 1994.

Indoor air quality has been a growing health concern, and is considered to be one of the
top five hazards to human health by the EPA. The average American spends as much as
90% of their lives indoors. Stagnant air inside buildings can be full of toxins and allergens,

ranging from dust and mold to volatile organic compounds (VOCs) and Radon. There

have been documented cases of illness
caused by continuous exposure to bad Herman Miller has gone far above and beyond
the industry standard for furniture and interior design
products. They have incorporated environmental con-
siderations into every step of their business, from green
design of their facilities to recycled content and renew-
able materials in their products. Their furniture not
only helps the environment, but also improves indoor
air quality by eliminating materials that contain VOGs.

indoor air, coined Sick Building
Syndrome. A good ventilation system,
such as those provided by Lennox
International, can make a substantial
improvement in indoor air quality.

However, it is also important to

reduce the amount of chemicals emit-

ted from the paint, carpets, and furniture in an office or home. Sherwin Williams offers
two lines of low- and no-VOC paints, Harmony and Duration Home, to protect the

health of their customers and the environment.

Buildings have different levels of environmental impact depending on their location and
building type. The largest environmental impact of a home in Arizona might be water
consumption; in Seattle, the primary impact of an office building might be electricity use
for lighting and office equipment. These variations are one of the reasons why green
design is so hard to define—because a building that has a low environmental impact in
one region might have an enormous impact in another. However, there are some green
design features that are applicable everywhere. These include, but are not limited to:
building products made of recycled, locally produced, or sustainably harvested materials;

close proximity to public transportation; and native species landscaping.

A significant increase in energy efficiency over conventional buildings is possible without
any new products, simply by changing design features such as building orientation and
window placement. These components of green design are arguably the most important
because they do not require any additional cost or materials to implement. However,
because this paper aims to address the economic potential of green buildings, these
design considerations will not be addressed in depth here. The interested reader should
see Appendix | for a more complete consideration of these ideas and resources for fur-

ther ideas.



Evaluating Green Design

The definition of green design has been so vague that demand and marketability of green
buildings in the mainstream was virtually non-existent because there was no standard by
which to compare one building to another. In the recent years there have been multiple
standards set up, both by governmental and non-governmental entities, to try to solve

this problem. The goal of any green building certification program is multi-pronged: ide-

ally, it creates a yard- , )
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The U.S. Green Building council (USGBC) was the first, and is still the most widely rec-
ognized, organization to attempt to quantify the “greenness” of a building through their
Leadership in Energy and Environmental Design (LEED) certification process. The
USGBC is a non-profit organization boasting more than 7,000 member organizations
from across the building industry, as well as utilities, governments, educational institu-
tions, financial firms, and press organizations. They have developed certification guidelines
for green buildings that consist of a checklist of virtually all elements that could be includ-

ed in a building designed for the environment.

Building plans can earn LEED certified, silver, gold, or platinum ratings based upon the
number of points that the design earns from the checklist. Points can be earned in the
following general areas:

- Sustainable Site Planning — Selection of an urban location or site near mass tran-

sit; protection of existing ecosystem and natural features.

- Water Efficiency — Use of onsite purification
facilities; capture of rainwater or graywater| LEED Certification Levels

for irrigation and toilets; instillation of lower pertified 26-31 Points
flow fixtures. El\izr ;;;? Eofnts
- Energy and Atmosphere — Giving preference 0 i ’ O{nts

Platinum 52 + Points

for renewable energy sources like photo-

voltaics or fuel cells; conservation of energy; use of high-efficiency lighting sys-
tems and controls; utilization of high R-value insulation and windows; incorpo-
rating daylight into the building design.

- Materials and resources — Using recycled and recyclable, non-toxic, locally pro-

duced materials in construction, renovation, and ongoing maintenance.



A Commitment to the Environment
and Education

The University of California has pledged to make

its 10 campuses greener by:

- Making all new buildings LEED silver certified
or better

- Creating their own green standards for labora-
tories

- Purchasing renewable energy from the grid

- Installing at least 10 MW of onsite renewable

- Indoor  environmental quality—
Enhancement of air quality through
increased ventilation, individual controls,
automatic sensing and monitoring equip-
ment, strategic location of windows, and
low VOC products.

- Innovation and design process— Anything
above or beyond the accepted green
building practices that will contribute to
the overall environmental performance of

the building.

energy by 2014
The mission statement for LEED is to
Studies have shown that students learn better in
green buildings than in traditional settings.
Therefore, the UC system is not only improving
their environmental footprint, but also the learning
environment for their students.

“encourage and accelerate global adop-
tion of sustainable green building and
development practices through the cre-

ation and implementation of universally

understood and accepted standards, tools

and performance criteria” Currently LEED has primarily certified projects in North
America, but at least one project in China and one in India have received certification.
The USGBC also offers LEED certified training for architects and contractors that wish

to be proficient in green design.

LEED has become the industry standard for green buildings, and has shaped and stimu-
lated the market for green construction products. It has made both green design and
green building products marketable goods by substantially increasing the visibility of cer-
tified projects and validating green design as a practice that is applicable to mainstream
America. Many governmental, educational, and private organizations have based their

own green building policies on the LEED standards.

Companies who supply potentially green building materials have been quick to jump on
the LEED bandwagon. This was evident at the 2006 Building Energy Conference and
Tradeshow, where nearly every company included the potential number of LEED points
that their product could earn as a key selling point in their brochures. It is clear that the
LEED guidelines have already shaped the commercial market for green building products,
and it is reasonable to expect that as the guidelines evolve and grow, they will continue
to be the driving force in the marketability of green building industry.

New LEED projects are being registered regularly. So far; hundreds of buildings have
received at least LEED certification, || have reached LEED Platinum, and thousands are in
the review process. Unfortunately, the certification process is expensive and time inten-
sive. Architects and contractors must keep careful records of what products are used
and get documentation of recycled content or sustainability certifications. Registering a
project with the USGBC costs $600 for non-members, and the certification review

process can cost as much as $22,000 for buildings over 500,000 square feet. Although



Energy STAR

Regulatory Motivations

this cost is not prohibitive to a multimillion-dollar project, it is still substantial and possi-
bly a deterrent. LEED has also been criticized for only reviewing the building design plans
and not the fully running, completed building’s performance. However, despite these con-

cerns, LEED has proven to be a successful and useful tool for comparing green buildings.

Energy STAR is a program sponsored by the U.S. Environmental Protection Agency (EPA)
and Department of Energy (DOE) which aims to improve energy efficiency. Energy STAR
certifies individual appliances, lighting, heating and cooling systems, electronic equipment
and home envelope products (insulation, windows, etc.) that meet strict energy-efficien-
cy standards. Energy STAR also offers certifications for new homes and a wealth of infor-
mation about energy management in commercial buildings and energy retrofitting of
older buildings. New homes that are Energy STAR Qualified are guaranteed by an ener-

gy auditor to be at least 15% more efficient than state energy codes.

Energy STAR labels have gained wide recognition on home products such as refrigera-
tors, dishwashers, and washing machines. The program also has connections with local
builders and contractors across the country. Energy STAR has a more focused goal than
LEED, dealing solely with the energy consumption of a home and its appliances; Energy
STAR’s products are also much more applicable for renovations and retrofits than the
LEED guidelines are. Energy STAR and LEED overlap and compliment each other, and

both have served to publicize conservation in the building sector.

Interest is growing at the international level, as well. Green architecture recently gained
a new level of international visibility with the launch of the U.N. Sustainable Building and
Construction Initiative in February of 2006. The U.N. was joined by building industry
leaders such as Lafarge, Skanska, and Arcelor (with a combined market cap exceeding $20
billion), as founding members of the Initiative that aims to spread sustainable building

practices worldwide.

All states, and many cities, have their own building codes for new and existing buildings
that regulate aspects such as energy efficiency and water use. However, these regulations
are generally set at a minimal level and do not address other aspects of green design, such
as sustainable construction materials. Over the last decade, a spattering of green design
regulations have emerged at the federal, state, and city levels as public officials have begun
to realize the importance of green design for reducing energy demand, improving the
environment, and increasing their citizens’ quality of life. Regulatory measures support-

ing green design are now wide spread, but extremely fragmented.

Many of the regulations pertain only to public buildings. For example, the U.S. federal
government has set environmental performance standards for government-owned build-
ings, including reducing energy use by 35% from 1985 levels by 2010. The EPA also pub-
lished voluntary guidelines for green design for private buildings, both residential and
commercial, and supports other voluntary efforts through a number of programs, includ-
ing Energy STAR.



Marketability: Positives and
Negatives

Material Benefits of Green Buildings

Many city and state governments have taken more progressive stances on green building
and energy efficiency. For example, a New York City mandate passed in October 2005
requires that all new public buildings and those receiving public funding must be built to
LEED standards. Boulder, Colorado now requires that all new construction or remodel-
ing of residential buildings must comply with their Green Points program, which requires
residential construction to earn a certain number of “green points” by including green

design elements and materials above and beyond the building codes.

In addition to regulatory requirements, the federal government has added financial incen-
tives for energy efficiency. Under the Energy Policy Act of 2005, homeowners are eligi-
ble for up to $500 in tax credits for home improvements such as adding insulation, replac-
ing windows, and using high efficiency heating and cooling equipment. In addition, home-
owners can receive up to $2000 in tax credits for active and passive solar equipment.
Commercial buildings are eligible for tax credits of $0.60-$1.80 per square foot for meet-
ing various energy efficiency requirements. Other tax credits are also available for
builders of energy efficient houses and manufacturers of energy efficient appliances.
Several states and cities have added their own financial incentives for green building ini-
tiatives as well. These incentives provide a powerful motivation for improving the ener-

gy efficiency of new and existing buildings.

The green design strategies and products promoted by the LEED guidelines vary over a
wide spectrum of initial costs and lifetime savings. Some considerations, such as build-
ing orientation and the relative placements of windows, might have no initial cost and lead
to substantial lifetime savings, while others, such as sustainably harvested wood products,
could be substantially more expensive and lead to little or no future financial benefits to
the individual building owner. For this reason, the marketability of a building of any given

level of greenness depends greatly on the priorities of the buyers.

In many cases, designing a building to have a low environmental impact can result in a
building that is more pleasant to be in and less expensive to own and operate in the long
run. A building that takes green design into consideration from the very beginning may

only cost 2-5% more to build, but could lead to substantial savings, both in money and

Green is the New Color of Respect

The Lower Manhattan Development Corporation, along with several prominent architectural and devel-
opment firms, and non-governmental organizations thought that the best way to honor the memories
of those who lost their lives in the World Trade Center was to create a new building that respect-
ed the workers inside it, the community around it, and the environment. Together they developed
the Commercial Sustainable Design Guidelines for the World Trade Center Redevelopment Project.

The guidelines are based upon the USGBC LEED standards. Skidmore, Owings, and Merrill report that
the design “uses new technologies and methods to maximize efficiency, minimize waste and pollution
and reduce the impacts of the development for all concerned.” The design will include extensive nat-
ural light, energy conservation, grey water reclamation, sustainably-harvested wood products, and recy-
cled-content building materials. They also intend to use low-impact construction techniques such as
ultra-low sulfur content fuels in construction vehicles and the recycling of all waste materials.




Green Building Drawbacks

energy over its lifetime. The most obvious savings are from operational costs, such as
temperature controls and lighting, which can be reduced by 30-70% with efficient use of
natural lighting, natural ventilation, heat recovery systems, insulation, and energy man-

agement systems.

Substantial benefits can also be derived from an improved working or living environment.
Better indoor air quality in a home can actually improve the quality of life by reducing
sickness, allergies, or headaches, while natural light can be an aesthetic improvement. In
an office, natural ventilation, good indoor air quality, good noise control, and natural light
have been shown to materially increase the productivity of employees. Although pro-
ductivity in the office is hard to measure, USGBC studies have shown that absenteeism
in green buildings is decreased by 2 to 16% from their non-green counterparts. As
employees’ salaries on average amount to 85% of the operating costs of a commercial

business, the hidden savings of increased productivity could be very substantial.

Green buildings can also help create a positive public image for a company.
Environmental awareness is quickly becoming mainstream in the US and around the
world. Many companies in traditionally polluting industries, such as fossil fuel extraction,
have found that a green image can be a financial asset. General Electric’s Ecomagination
program and Shell’s TV commercial campaign focusing on environmental responsibility
are just two examples of large companies looking to “green” their image. Although build-
ing an environmentally-friendly building does not make a company responsible by defini-
tion, several companies have used it as a gesture of good faith to show that they are com-
mitted to conservation. Whole Foods Markets, Marriott Hotels, and the University of

California are among the diverse group of proud, vocal owners of green buildings.

Despite the benefits of green design, there are many perceived and real drawbacks. For
many, the concept of “green buildings” still holds the negative connotation, attributed to
the environmental movement as a whole, that one needs to sacrifice personal comfort
or economic potential to help the environment. Although this is not necessarily the case,
some of the more radical measures included in demonstration buildings and the LEED
guidelines will not pay for themselves in the near future, if ever. These types of design
elements, such as sustainably harvested wood or locally produced building products, can
substantially reduce the environmental impact, but also increase the cost of a building
project. In many cases, where environmental commitment and image are a major moti-
vating force for choosing to build a green building, these improvements could make
sense. However, in cases where the primary motivation for green design is the reduc-
tion of utility costs and improvement of employee productivity, these high-expense, low-

financial return options could reduce the appeal of a green facility.

Another large deterrent to the demand for green buildings is the perceived, and real, lack
of proven technologies. Building owners are reluctant to invest large amounts of money
upfront for a system that claims to save money in the future if that system has not been
proven in other cases. While the availability of products that have been well tested and

proven to be reliable is increasing, many of the most innovative ideas are new to the mar-
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Market Trends

ket and have not been widely used. It is also true that many energy saving techniques
require human cooperation, meaning that well-designed buildings may not be performing
to their potential if the inhabitants and operators are unfamiliar with proper operating

procedures.

The lack of quantitative evaluations of in-use energy savings of some specific products
brings to light one of the major shortcomings of the LEED certification process. Because
LEED is based on a building’s design, the actual performance of the finished product is
often not evaluated or not made public. There are a number of academic institutions
working on evaluating specific projects, but a more widely used and standardized method
of evaluating and reporting the performance of LEED certified buildings could be very

helpful for building consumer confidence in green building technologies.

Although concerns about the reliability of some green building products are real and
deserve adequate attention, many of the products that reduce energy the most, such as
double paned windows, low-energy appliances and better insulation, are decades old and
well established in the building industry. These products and design features can be trust-
ed and could reduce the energy consumption of any building project virtually risk free.
BuildingGreen’s annual publication, GreenSpecs, currently in its sixth edition, is a guide to
over 1,400 green materials and products. Hopefully, this source will increase consumer

confidence in the future.

The interest in green buildings and the products that go into them is skyrocketing. A
recent study released jointly by McGraw-Hill Construction and the National Association
of Home Builders (NAHB) indicates that there was a 20% increase in the number of
builders specializing in green buildings during 2005. Another 30% increase is anticipated
for 2006, and the green building market is projected to be a $19 -$38 billion industry by
2010.

Another indication of the rapidly increasing interest in green design is the rate of increase
of USGBC membership since its inception. The USGBC began in 1993 with only two

members and now is adding more than 1500 new members a year. Members pay between
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Conclusions

izations that have joined span a large spectrum, from the traditionally progressive City of

Berkeley, California to corporate giant Coca-Cola Company.

What is possibly even more intriguing is that companies making green buildings can make
profits, too. Winslow Management Company created an equal-weighted index of green
building products companies by selecting corporate members USGBC classified as
Product Manufacturers in the USGBC that are public American companies with a share
price greater than $2 as of 5/15/06 (See Appendix 2 for a listing of these companies).
Over the five year period ending June 1, 2006, this index has increased 90%, outperform-

ing the Dow Jones U.S. Building, Materials and Fixtures Index’s increase of 70%.*

Green design, construction, and real estate are quickly growing fields with a potential mar-
ket in the billions of dollars in the US alone. Green buildings not only benefit the envi-
ronment, but can also be economical, and aesthetically pleasing. Green building products
present an ideal opportunity for the green investor because they are good for the earth
and positioned to grow both on their own and with the help of government incentives.
Innovative ideas in design and construction methods are being explored at many different
firms and universities around the country and the world. LEED, the industry standard for
the definition of green building, has shaped the playing field for companies offering sus-
tainable building products, making it clear that this is a trend that will continue to change

the ways that buildings interact with the environment.

* The Performance of the index of USGBC companies does not represent actual trading in a client or proprietary account or the performance of secu-
rities selected on a prospective basis. Winslow constructed the index on May I5, 2006 according to the criteria outlined above. This type of model
performance is sometimes referred to as back-tested data, since it is not possible to state with certainty that Winslow would have selected the same
securities during the relevant period or that its selection process has not been influenced by knowledge of how the selected securities actually per-
formed during the period. Additionally, the results may not reflect the impact that any material or economic factors may have had on the backtest-
ed index, if the index had been used during that period. Results should not be considered indicative of the performance of any account Winslow man-
ages. The Dow Jones U.S. Building Materials and Fixtures Index is comprised of U.S. companies classified in the Building Materials and Fixtures subsec-
tor by the Industry Classification Benchmark. Past performance is not indicative of future results.
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Appendix |: Further Reading on Green Design

The following is a discussion of the less material aspects of green design. This is not
meant to be comprehensive, and a list of useful resources is provided at the bottom for
the ambitious reader who would like to learn more.

Initial Considerations

Before a new project is built, it is important to consider the impacts that it will have upon
its greater surroundings. For example, a new office building that is very energy efficient
but cannot be reached by public transportation could have a net negative impact on the
environment. Similarly, a green developer should consider the type of land that is going
to be built upon. For example, urban infill (building on empty lots within a city) has a
lower impact than development of pristine, exurban land, which can result in urban sprawl

and loss of natural habitats.

It is also very important to consider the regional climate when designing a new building
or complex, warns Dr. John Straube of the Building Engineering Group at the University
of Waterloo. “We make up for ignorance with energy,” he counseled a room of archi-
tects at the Northeast Sustainable Energy Association’s Building Energy conference in
March of 2006. A good building design will use the natural capital of its location to

increase its operating efficiency and the comfort of its inhabitants at the same time.

Construction of new buildings and renovations of existing buildings are responsible for
30% of the total raw materials used annually in the United States and account for as much
as 25% of solid waste reaching landfills. This waste is an indication of inefficient use of
natural resources, as well as being expensive to dispose of. The construction of a typical

2,000 square foot home results in 8,000 pounds of waste.

The first step to reducing construction waste is designing a building that is optimized to
the standard dimension of construction materials, such as structural lumber and dry wall.
Autodesk, a leading supplier of design software for the building industry, is working on
software to help architects optimize their designs in just that way, says Vice President
Phillip Berstein. According to Mr. Berstein, 30% of all money spent in the building indus-
try is wasted through materials that are inefficiently used and poor time management of
labor. Clearly reducing the amount of building materials used would not only help the

environment, but save money as well.

Waste that is produced can also be reused or recycled. A variety of charities accept
donations of usable building material scraps, which are made available to lower income
residents; one such non-profit is the Boston Building Materials Resource Center in
Roxbury, Massachusetts. Non-usable scraps should be recycled to the greatest extent

possible. Recycling can greatly reduce disposal fees paid by a contractor.

Historically buildings were designed for the climate in which they were built out of neces-
sity. Today, however, buildings are designed primarily for aesthetics, independent of their

climate. This faulty design process can lead to an increase of running costs, such as heat-



Going the Extra Distance

Building Types

Residential Green Design

ing, cooling, and ventilating, of up to twice as much as necessary. Some climate-specific
design measures, such as heavy insulation and double paned windows for very hot or very
cold climates, can add cost to the initial construction of the building. But there are a mul-
titude of design elements that can be incorporated into the design phase with no impact
on cost. Factors such as the orientation of the building with regard to the path of the
sun and the relative placement of windows will not change construction costs, but could
greatly reduce the energy used for lighting and temperature controls over the life of the
building. Properly placing overhangs and anticipating airflow around the buildings are
other examples of no cost design elements that could be included. The Department of
Energy (DOE) and the Environmental Protection Agency (EPA) published a resource titled
the Sustainable Building Technical Manual in 1996 that, among other things, outlines the
optimal building orientation, window ratios, spacing between buildings, landscaping, and

airflow for the various climates found in the US.

Buildings’ effect on their environment is much larger than the energy that they consume
during their lifetime. All of the materials that make up a building have environmental
impacts. Materials that are produced far from the construction site must be transport-
ed, burning fossil fuels in the process; framing timber and ornamental woods that are
taken from old growth forests around the world deplete habitats that cannot be quickly
replaced; and all varieties of noxious chemicals are used to make insulation, paints, furni-
ture, and many of the other products that go into a finished house. In addition, the built
environment greatly alters the natural landscape by changing things like water infiltration
into the soil and heat absorption of the land that the building is on. Green design can
address some or all of these issues by using locally-produced materials, wood from sus-
tainably grown forests, products with recycled or salvaged content, and mitigating local

environmental change through landscaping and other features.
Besides the general considerations discussed above, recognizing what type of building is
being designed has a substantial impact on what design features will have the most envi-

ronmental, and financial, impact.

On average in the United States, space heating is by far the largest energy consumer in

residential households,

Household Energy Use by End Use

followed by appliances (Quadrillion BTU's, 2001)

and lighting, and then

water heating (see figure [ Space heating

to the right). It seems

M Air conditioning
clear from this data that
[0 Water Heating

the first priority for

0.53

reducing residential ener- .
0O Refrigerators

gy use is to stop heat loss 1.68

0.62

Wl Other appliances and
lighting

from the inside of the

home to the outside

world. Ways to reduce Source Data: Energy Information Administration Annual Energy Review 2005

heat loss from a home are



Commercial Green Design

Green Laboratories

discussed in the energy conservation section. Many utilities and private companies offer
energy audits to inform homeowners about what the biggest energy sinks in their homes

are.

Commercial buildings, unlike residential ones, expend the vast majority of their energy on

electricity. This includes lighting, office equipment, other appliances, and ventilation fans.

Some electricity-reducing meas-
Commercial Building Energy by End Use

ures are discussed in the energy (Quadrillion BTU's, 2003)

conservation section. However,

the most substantial energy savin 0O Electricity
& & 2:02 (quadrillion BTU)

design features that could be incor-
M Natural gas
porated into new buildings to

improve efficiency are daylighting O Fuel oil

and natural ventilation. Both of O District Heat

these are potentially zero addition- 9.35

al cost measures based on the ori-
entationY window PlacementY and the Source Data: Energy Information Administration Annual

. . Energy Review 2005
internal structure of the building.

With the biotech industry approaching 3% of GDP in the United States, and university
research programs continuing to grow, the number of laboratories is steadily increasing.
A typical laboratory consumes from 5 to 100 times more energy and water per square
foot than either office or residential buildings, so despite their relatively small numbers,
labs are becoming a significant part of the energy consumption picture. Besides the ener-
gy conservation measures already mentioned for commercial buildings, special emphasis
should be put on water conservation and heat recovery from vent systems.

Laboratories often have multiple hoods, spaces that are used by scientists to contain
volatile and potentially harmful chemicals. These hoods must maintain a constant nega-
tive pressure so that chemicals will never flow out into the lab space, where they could
endanger the workers. To do this, they run a constant vent to the outside that removes
not only the chemicals, but also the heated or cooled air from inside the building. In
some cases this can result in complete turnover of all the air in the laboratory in an hour.
Hoods that reduce the flow rate when they are closed and heat recovery systems can

substantially reduce the cost of heating and/or cooling a laboratory.
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Appendix 3: Further Resources

BuildingGreen.com

BuildingGreen.com publishes a monthly newsletter called Environmental Building News; an
annual report that reviews the newest green building products and technologies available on
the market; and GreenBuilding Suite, an online resource with comprehensive, practical guidance
for green design. They also provide product information, research articles, and case studies
organized by LEED point categories.

Sustainable Building Technical Manual

http://smartcommunities.ncat.org/pdf/sbt.pdf

This manual was published jointly by the EPA and the DOE in 1996. It is slightly outdated, but
covers all important topics of site selection, building design, and maintenance. It is a valuable
reference tool for all parties interested in green buildings.

Labs for the 21st Century

http://www.labs2 | century.gov/index.htm

This online resource, which is sponsored jointly by the EPA and the DOE, provides resources,
information, and news about green laboratories. It includes information for evaluating your
laboratory facility’s environmental performance, a tool kit for designing an efficient lab, and
information about education and conferences related to green labs.

EPA and DOE Voluntary Programs:

WasteWise
http://www.epa.gov/epaoswer/non-hw/reduce/wstewise/targeted/challenge/cbuild.htm
WasteWise is a voluntary program open to all business, educational institutions and govern-
ment. It provides resources and information about reducing waste, thereby reducing costs and
environmental degradation.

Building America

http://www.eere.energy.gov/buildings/building_america/

Building America is a DOE sponsored program that conducts building system research to find
energy-efficient solutions for new and existing buildings.

Energy STAR
http://www.energySTAR.gov/

The Natural Resource Defense Council Green Building Page
http://www.nrdc.org/buildinggreen/

The NRDC is a well-respected environmental non-profit and advocacy group with more than
.2 million members. Their Green Building page was launched in April of 2006 and provides
detailed, step-by-step guidance for designing, budgeting, and constructing green buildings.




California Energy Commission Home Page

http://www.energy.ca.gov/

California is often the leader of energy efficiency regulations in the
United States. Summaries and complete codes are available through this
site, as well as current information on California’s energy goals, research,
and recommendations.
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