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WHITE PAPER ON SUSTAINABILITY

WHY A WHITE PAPER ON SUSTAINABILITY?

The November 2002 convention of the U.S. Green Building Council signaled a momentous upturn of activity
and interest in sustainable design and construction.

Attendance at Greenbuild 2002, as the Austin, Texas, conclave was known, was double what event planners antici-
pated. Seminar rooms were packed to overflowing with enthusiastic audiences eager to gather the latest information
about the most exciting construction industry phenomenon of the last decade.

But even as this enormous demonstration of interest in green building was taking place, the sustainability movement
was beginning to show signs of growth pains. The proliferation of green products on display at Greenbuild 2002
prompted some attendees to wonder what “green” really meant. Others questioned the practicality of certain aspects of
the USGBC's Leadership in Energy and Environmental Design rating system —the increasingly popular “LEED” program.
Still others wondered how they fit into the sustainability picture, and whether they and their firms were moving fast
enough fo catch the wave.

In the jubilant aftermath of Greenbuild 2002, the editors of Building Design & Construction decided to undertake this
White Paper, in the belief that a publication with more than 50 years of credibility with the professional design and con-
struction community might be uniquely positioned to provide an objective, third-party review of the public policy aspects
of sustainable design.

This White Paper on Sustainability has four main elements:

The first is a brief historical overview of green building.

The second presents the results of a specially commissioned survey of readers of this publication. This was done to
ascertain their level of interest and involvement in sustainability, as representative of activity and interest among the pro-
fessional community in the U.S. and Canada at large.

The third is an analysis of trends, issues, and published research, based on interviews with dozens of technical
experts, academicians, researchers, and prominent authorities in the field.

The fourth and final element is a set of recommendations, in the form of an “Action Plan.” Each recommendation
describes a specific action to be taken; a suggestion of the party or parties best qualified to carry out the recommenda-
tion; some estimate of the required budget or resources; a suggested time frame for accomplishing the task; and a metric
by which success or failure could be determined.

The editors believe that only by offering concrete recommendations, some of which may not be greeted enthusiastical-
ly by all constituents in the green building movement, can we provide a document that will spark further constructive
activity and perhaps nudge the sustainability movement up one more notch.

| believe it equally important to state what this White Paper does not attempt to do. It is not a “how-to” of green build-
ing, nor a compendium of information about green products, nor a set of case studies. Nor is it an “investigative”
report. While there may be disagreement over strategies and tactics, we believe that those involved in the sustainable-
design movement are well-intentioned individuals and organizations whose common goal is to produce more environ-
mentally viable and humane buildings and communities.

A final word, regarding our editorial policy: Each of the sponsors and underwriters has signed an agreement
stating clearly that, while their input and suggestions in the production of this White Paper would be welcome (as was
the case for many other individuals and organizations), responsibility for all editorial and policy matters related to the
White Paper rests with me, the Editor-in-Chief of Building Design & Construction.

The editors welcome your comments. Please send them to me at: rcassidy@reedbusiness.com. Thank you.

Respectfully submitted,
Robert Cassidy
Editor-in-Chief

P.S. Join us at 1 p.m. Thursday, November 13, at Greenbuild 2003 in Room 330 of the David L. Lawrence Convention
Center, Pittsburgh, for a one-hour discussion of the White Paper on Sustainability.

Building Design & Construction = 11+03 = www.bdcmag.com
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EXECUTIVE SUMMARY

This report traces the history of the green build-
ing movement in the U.S. and infernationally,
from the earliest days of the environmental move-
ment fo the present. It examines developments at
the international, Federal, state, and local level,
and analyzes the costs and benefits, both finan-
cial and human, of sustainable development. Cer-
tification and labeling systems for “green” prod-
ucts are also reviewed.

The White Paper also presents the results of an
exclusive survey of the readers of Building Design
& Construction as to their aftitudes toward sustain-
able development and their actual involvement in
green building projects.

The White Paper culminates in an Action Plan,
with nine specific recommendations:

1) Conduct peer-reviewed studies of the bene-
fits of green buildings related to human perform-
ance, hedlth, and well-being. The National Acad-
emies should sponsor a study or series of studies
to determine the contribution of green buildings to
human health, employee satisfaction, worker pro-
ductivity, recruitment and retention of employees,
and related human and social values.

2) Enlist the real estate brokerage, financial,
and appraisal community to champion a rigor-
ous, peer-reviewed study of the economic and
‘business-case” aspects of sustainable design.

The business community should be brought more
fully into the sustainable development fold, via
participation in a study of the impact of green
building on first costs, financing, budgets, life
cycle costs, insurance rates, valuation, lease or
sales premiums, marketability, and profitability.

3) Establish a Senior Interagency Green Build-
ing Council at the Federal level. As suggested by
the Federal Environmental Executive, the Federal
establishment needs a high-level board to coordi-
nate government activities related to sustainable
design.

4) Establish an Institute for Sustainable Devel-
opment Research, pooling the resources of major
universities, the Federal government, and the pri-
vate sector to create a unified center for R&D and
data collection on sustainable design and devel-
opment. Research activity on green building is
scattered. There is a need fo consolidate R&D on
sustainable design and development in a unified
physical location, pooling the resources of Feder-
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al research agencies, a consortium of universities,
professional firms, and product manufacturers.

5) Create guidelines for states, counties, and
municipalities fo implement sustainable design
policies, legislation, executive actions, regula-
tions, and incentives. Numerous states and local
governments have approved laws, regulations,
and incentives regarding sustainable develop-
ment. Sufficient experience now exists to see
which of these programs is proving most effective
and how that knowledge can be passed on to
other states and localities looking to implement
green building legislation.

6) Launch a pilot program in up to 10 large
public school districts to measure the impact of
green schools on student achievement and health.
A controlled study of the effect of daylighting,
temperature control, improved indoor environ-
mental quality, and related factors on student per-
formance and health would give educators and
school designers valuable data to encourage fur-
ther development of sustainably designed
schools.

7) Building product manufacturers should coop-
erate with efforts to create green product tools
and databases using life cycle assessment. Manu-
facturers must provide the data needed to make
life cycle assessment and inventory tools uniform
and fair. Developers of these tools must create
security mechanisms that ensure the safety and
confidentiality of manufacturers’ proprietary infor-
mation.

8) The USGBC should reconsider the admission
of trade associations. The USGBC would benefit
from greater participation by industry. In turn,
trade associations, if granted membership, must
make a fullfaith effort to embrace the mission of
the U.S. Green Building Council.

9) Continue to upgrade LEED. The USGBC
should move LEED toward performance-based cri-
teria using life cycle assessment, with considera-
tion of regional factors. Specific credits, such as
those for regional materials and renewability of
materials, should be reevaluated. The ongoing
advisory committee evaluation of vinyl products
should continue its mission. Certification stan-
dards of wood products should be reviewed. A
LEED “master” or ‘fellow” designation should be

developed. B
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Milestones in
Sustainability

®-1851
Crystal Palace (Joseph
Paxton), London

®- 1877

Galleria Vittorio Emanuele
II (Giuseppe Mengoni),
Milan

1903
Flatiron Building (D.H.
Burnham & Co.), New York

B-1905

New York Times Building
(Eidlitz & McKenzie), New
York

»-1932
Rockefeller Center (Hood
and Corbett), New York

B-1962
Silent Spring (Rachel
Carson)

B-1963

Design with Climate
(Victor Olgyay, with
Aladar Olgyay)

»-1967

Sun; Wind; Water (Ralph
Knowles)

B-1968
Form and Stability (Ralph
Knowles)

1 Office of the Federal Environ-
mental Executive, ‘“The Federal
Commitment to Green Build-

ing: Experiences and Expecta-

tions,” 18 September 2003.

2For more on the history of
green building, see Big &
Green: Toward Sustainable
Architecture in the 21+ Century
(2002).

A BRIEF HISTORY OF GREEN BUILDING

What is green building? The Office of the Fed-
eral Environmental Executive defines green build-
ing as “the practice of 1) increasing the efficiency
with which buildings and their sites use energy,
water, and materials, and 2) reducing building
impacts on human health and the environment,
through better siting, design, construction, opera-
tion, maintenance, and removal —the complete
building life cycle.”' Although green building, or
sustainable design and development, has gained
currency in the last decade, it harkens back more
than a century, according to David Gissen, cura-
tor of architecture and design at the National
Building Museum, Washington, D.C.2

As far back as the nineteenth century, Gissen
notes, structures like London’s Crystal Palace and
Milan’s Galleria Vittorio Emanuele Il used pas-
sive systems, such as roof ventilators and under-
ground air-cooling chambers, to moderate
indoor air temperature. In the early twentieth
century, skyscrapers like New York’s Flatiron
Building and the New York Times Building
employed deep-set windows to shade the sun.
Still later, Rockefeller Center (1932) utilized both
operable windows and sky gardens. New York's
Wainwright Building and Chicago’s Carson Pirie
Scott department store had retractable awnings
to block the sun, and other commercial buildings
of the period were outfitted with window shades.

Starting in the 1930s, new building technolo-
gies began to transform the urban landscape.
The advent of air conditioning, low-wattage fluo-
rescent lighting, structural steel, and reflective
glass made possible enclosed glass-and-steel
structures that could be heated and cooled with
massive HVAC systems, thanks to the availability
in the U.S. of cheap fossil fuels. The post-war
economic boom accelerated the pace of this
phenomenon, fo the point where the Internation-
al Style “glass box” became the design icon of
America’s cities and rapidly growing suburbs.

In the 1970s, a small group of forward-think-
ing architects, environmentalists, and ecologists,
inspired by the work of Victor Olgyay (Design
with Climate), Ralph Knowles (Form and
Stability), and Rachel Carson (Silent Spring),
began to question the advisability of building in
this manner. Their efforts were given impetus by
the celebration of the first Earth Day in April

Building Design & Construction = 11 +03 = www.bdemag.com

1970, but it was not until the OPEC oil embargo
of 1973 that the nascent “environmental move-
ment” captured the attention of the public at
large. As gasoline prices spiked upward and
lines at gas stations stretched for blocks, many
Americans started to wonder about the wisdom
of relying so heavily on fossil fuels for transporta-
tion and buildings.

In response to the energy crisis, the American
Institute of Architects formed an energy task force
and, later, the AIA Committee on Energy. Accord-
ing fo committee member Dan Williams, the
group formed into two camps. One group looked
toward passive systems, such as reflective roofing
materials and environmentally beneficial siting of
buildings, to achieve energy savings, while the
other concentrated more on technological solu-
tions, such as the use of triple-glazed windows.

Even as the immediate energy crisis began to
recede, pioneering efforts in energy conservao-
tion for buildings were beginning to take hold. In
England, Norman Foster used a grass roof, a
daylighted atrium, and mirrored windows in the
Willis Faber and Dumas Headquarters (1977).
California commissioned eight energy-sensitive
state office buildings, notably the Gregory Bate-
son Building (1978), which employed photo-
voltaics, underfloor rock-store cooling systems,
and area climate-control mechanisms.

In 1977, a separate Cabinet department, the
Department of Energy, was created to address
energy usage and conservation, the same year
the Solar Energy Research Institute (later renamed
the National Renewable Energy Laboratory) was
established in Golden, Colo., to investigate ener-
gy technologies, such as photovoltaics.

The 1980s and early 90s saw further efforts
by such proponents as Robert Berkebile, Randy
Croxton, Bruce Fowle, Robert Fox, Vivian Loft-
ness, William McDonough, and Sandra
Mendler. At the international level, Germany'’s
Thomas Herzog, Malaysia’s Kenneth Yeang, and
England’s Norman Foster and Richard Rogers
were experimenting with prefabricated energy-
efficient wall systems, water-reclamation systems,
and modular construction units that reduced con-
struction waste. Scandinavian governments set
minimums for access to daylight and operable
windows in workspaces.
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Meanwhile, the 1987 UN World Commission
on Environment and Development, under Norwe-
gian prime minister Gro Harlem Bruntland, pro-
vided the first definition of the term “sustainable
development,” as that which “meets the needs of
the present without compromising the ability of
future generations to meet their own needs.”

In 1989, Berkebile led the transformation of the
AlA Energy Committee into the more broadly
scaled AIA Committee on the Environment
(COTE). The next year, the AlA, through COTE
and the AIA Scientific Advisory Committee on the
Environment, obtained funding from the Environ-
mental Protection Agency to undertake the devel-
opment of a guide to building products based on
life cycle analysis, the first such assessment to be
conducted in the U.S. The individual product eval-
uations were eventually compiled in the AIA Envi-
ronmental Resource Guide, first published in
1992. One of the keystone documents in sustain-
ability, the “ERG” is credited with encouraging
numerous building product manufacturers to
make their products more ecologically sensitive.

In June 1992, the newly elected president of
the AlA, Susan Maxman, participated in the UN
Conference on Environment and Development, in
Rio de Janeiro. The so-called Earth Summit drew
delegations from 172 governments and 2,400
representatives of nongovernmental organiza-
tions. The momentous event saw the passage of
Agenda 21, a blueprint for achieving global sus-
tainability, the Rio Declaration on Environment
and Development, and statements on forest prin-
ciples, climate change, and biodiversity.

Inspired by the Earth Summit, the AIA presi-
dent-elect chose sustainability as her theme for
the June 1993 UIA/AIA World Congress of
Architects. Six thousand architects from around
the world descended upon Chicago for this
event, held in conjunction with the International
Union of Architects (UIA). They referred to the
U.N.’s 1985 Bruntland Commission definition of
sustainability and brought the issue center stage
with the signing of the Declaration of Interdepen-
dence for a Sustainable Future by AIA president
Maxman and UIA president Olufemi Majekodun-
mi. Today, the “Architecture at the Crossroads”
convention is recognized as a turning point in
the history of the green building movement.

With the election of Bill Clinton in November
of that year, the idea began to percolate among
proponents of sustainability to use the White
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House itself as a laboratory. On Earth Day, April
21, 1993, President Clinton announced plans to
make the Presidential mansion “a model for effi-
ciency and waste reduction.”

The “Greening of the White House” (which
also took in the 600,000 sq. ft. Old Executive
Office Building across from the White House) got
underway with an energy audit by the Depart-
ment of Energy, an environmental audit led by
the Environmental Protection Agency, and a
series of design charettes in which nearly a hun-
dred environmentalists, design professionals,
engineers, and government officials were asked
to devise energy-conservation solutions using off-
the-shelf technologies.

Within three years, the numerous improve-
ments to the nearly 200-year-old residence led to
$300,000 in annual energy and water savings,
landscaping expenses, and solid-waste costs,
while reducing atmospheric emissions from the
White House by 845 tons of carbon a year.

The spectacular success of the Greening
of the White House encouraged the participants
to green other properties in the vast Federal port-
folio. In short order, the Pentagon, the Presidio,
and the U.S. Department of Energy Headquar-
ters were given green treatment, as were three
national parks: Grand Canyon, Yellowstone, and
Alaska’s Denali. More than a thousand people
participated in the design charettes for these and
other Federal buildings, according to the AIA
Committee on the Environment. This work was
consolidated in Greening Federal Facilities, an
extensive guide for Federal facility managers,
designers, planners, and contractors, produced
by the Department of Energy’s Federal Energy
Management Program.

The flurry of Federal greening projects was not
the only force propelling the sustainability move-
ment in the 1990s. Shortly after the call to green
the White House was issued, Executive Order
12852 established the President’s Council on
Sustainable Development, whose work culminat
ed in 1999 with a final report (under chairman
Ray C. Anderson) recommending 140 actions to
improve the nation’s environment, many related
to building sustainability. In 1996 the U.S.
Department of Energy signed a memorandum of
understanding with AIA/COTE to conduct joint
R&D and began a program to develop a series
of roadmaps for buildings of the 21+ century.
(Subsequently, the DOE's Office of Building Tech-
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Milestones in
Sustainability

-1 April 1970
First Earth Day

»-1972
The Limits to Growth (Club
of Rome Report)

B-1972

UN Conference on the
Human Environment,
Stockholm

- 17 October 1973
OPEC oil embargo

»-1973
AIA Energy Conservation
Task Force established

- 13 November 1973
Trans Alaska Pipeline
approved

B4 December 1973
Federal Energy Office
established (E.O. 11748)

®-1973
Federal Energy Manage-
ment Program chartered

®-7 May 1974
Federal Energy Adminis-
tration Act signed

®-1975
AIA Committee on Energy
established

®-1 October 1977
Department of Energy
commissioned

B 1977

USDOE Solar Energy
Research Institute (SERI)
established (later
renamed National
Renewable Energy Lab)

B 1977

Willis Faber and Dumas
Headquarters (Foster and
Partners), Ipswich,
England

=-1978
Gregory Bateson Building
(Sim van der Ryn), Sacra-
mento, Calif.
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Milestones in
Sustainability

®-1985

Environmental Defense
Fund offices (William
McDonough + Partners),
New York

B-1987

Bruntland Report, UN
‘World Commission on
Environment and
Development

B-1989
AIA Committee on the
Environment (COTE)

m—24 March 1989
Exxon Valdez runs
aground

=-1989
NRDC Headquarters
(Croxton Collaborative),
New York

Who belongs

to the USGBC?
Professional firms 2256
Contractors, builders 410
Product manufacturers 244
Nonprofit organizations 134
State and local

governments 118
Universities, research
institutes 96
Building owners,

real estate firms 35
Federal agencies 25
Utilities 19
Corporate and retail 11
Retail 11

Financial, insurance firms 3

Total 3376

Source: U.S. Green Building Council,
October 2003

Architectural, engineering, and other
professional firms make up more than
two-thirds (66.8%) of the membership of
the USGBC.

nology and the Office of Energy Efficiency and
Renewable Energy facilitated publication, with
support from industry, of 20-year “Building
Technology Roadmaps” for high-performance
commercial buildings, lighting, HVAC and
refrigeration, the building envelope, and resi-
dential buildings.) And on Earth Day 1998, the
then-chair of AIA/COTE, Gail Lindsey,
announced the first “Top 10 Green Projects,” to
call attention to successful sustainable design, a
program that has continued to the present.

On September 14, 1998, President Clinton
issued the first of three “greening” executive
orders. E.O. 13101 called upon the Federal
government to improve its use of recycled and
“environmentally preferred” products (including
building products). E.O. 12123 (June 3, 1999)
encouraged government agencies to improve
energy management and reduce emissions in
Federal buildings through better design, construc-
tion, and operation. E.O. 13148 (April 21,
2000) charged Federal agencies fo integrate
environmental accountability into day-to-day
decision making and long-term planning.

Individual Federal departments were making
headway, too. In mid-decade, the Navy under-
took eight pilot projects, notably the Naval Facili-
ties Engineering Command (NAVFAC) headquar-
ters at the Washington Navy Yard. The 156,000
sq. ft. structure, built 150 years before as a gun-
nery assembly plant, underwent a transformation
that reduced energy consumption 35%, saving
$58,000 a year. Similar pilot projects were
undertaken by the General Services Administra-
tion (with the 1995 Federal Courthouse in Den-
ver), the Environmental Protection Agency (with

the revamping of its facilities in Research Trian-
gle Park, N.C.), and the National Park Service.

In 1997, the Navy initiated development of
the Whole Building Design Guide, an online
resource that incorporates sustainability require-
ments info mainstream specifications and guide-
lines. Seven other Federal agencies now partici-
pate in this project, which is now managed by
the National Institute of Building Sciences.

Outside the U.S., the Building Research Estab-
lishment was perfecting its building assessment
method, known as BREEAM (see p. 18), even as
new software and databases for building prod-
ucts were coming online throughout Europe.

The most ambitious international effort of the
period was the Green Building Challenge (Octo-
ber 1998), with representatives from 14 nations
—Austria, Canada, Denmark, Finland, France,
Germany, Japan, the Netherlands, Norway,
Poland, Sweden, Switzerland, the U.K., and the
U.S. Hundreds of individuals flocked to Vancou-
ver, B.C., in October 1998 for this event, so
many that late arrivals had to be turned away.
Subsequent conferences in Maastricht, the
Netherlands (2000), and Oslo, Norway (2002),
drew additional delegations from Australia,
Brazil, Chile, Greece, Hong Kong, Israel, ltaly,
South Africa, Spain, and Wales. The goal of the
challenge, which meets again in 2005, is to cre-
ate an international assessment tool that takes
info account regional and national environmen-
tal, economic, and social equity conditions —
the so-called Triple Bottom Line.

Meanwhile, as all this was going on, a paral-
lel effort was taking shape —the creation of the
U.S. Green Building Council.

The USGBC and ‘market transformation’

In less than a decade, the U.S. Green Building
Council has emerged as one of the most success-
ful examples of nonprofit membership organiza-
tion development in recent history. Its story could
easily be a case study at Harvard Business
School.

It may be impossible to set an exact date
when the idea of a national green building coali-
tion came together, but it is safe to say that the
roots of the USGBC go back to the mid-1980s,
when David Gotffried, a construction manager
and real estate developer, met Michael ltaliano,
an environmental lawyer. Both were working on
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architect William McDonough'’s Environmental
Defense Fund project in New York City, one of
the earliest examples of high-performance green
building.

Over the next few years, Gottfried and Italiano
held numerous informal meetings with a core
group of like-minded professionals —people like
Robert Berkebile, chair of the AIA Committee on
the Environment, William Browning and Amory
Lovins of the Rocky Mountain Institute, Carl
Costello of Greening America, Alan Traugott of
engineering consultants Flack + Kurtz, as well as
individuals from industry (notably firms like Arm-
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strong World Industries, Carrier Corporation,
Herman Miller Inc., and Inferface Inc.) and Fed-
eral agencies such as the Department of Energy,
the National Institute of Standards & Technology,
and the Naval Facilities Engineering Command.
In 1993, the group, which numbered no more
than a couple of dozen, incorporated as the U.S.
Green Building Council, with S. Richard (Rick)
Fedrizzi (then of Carrier, now of Green-Think) as
founding chair. Its first conference, held in con-
junction with the UIA/AIA convention in Chica-
go, drew 600 participants. The new organiza-
tion set as its first goal the creation of a
sustainability rating system, through the Ameri-
can Society of Testing and Materials.

The next two years proved frustrating to
the USGBC members who worked on the ASTM
subcommittee. ASTM's rigorous consensus-based
process moved much too slowly for the USGBC
representatives. By 1995, the ASTM effort was
dropped in favor of creating an independent rat-
ing system under the USGBC banner. Rob Wat-
son, a senior scientist with the Natural Resources
Defense Council, became chairman of the commit-
tee formulating LEED —the Leadership in Energy
and Environmental Design green rating system.

For the next three years or so, Watson’s com-
mittee considered, then rejected, various build-
ing ratings models, including Austin, Texas's,
Green Builder program, a Canadian model
(BEPAC), and the Green Building Challenge.

The obvious candidate was the U.K.’s BREEAM
system, but it, too, was rejected, according to
Watson: first, because it relied on the develop-
ment of an elaborate assessor infrastructure,
essentially a national corps of code officials; and,
second, because it was seen as focusing primari-
ly on reducing carbon dioxide emissions, where-
as the LEED committee wanted to address a much
broader set of energy impacts.

After a succession of starts and stops, the
USGBC membership approved LEED Version 1.0
in late 1998. Within months, a pilot program
was launched, with support from the Federal
Energy Management Program. A reference
guide was draffed to steer practitioners through
LEED, and buildings totaling more than a million
square feet in size were registered in the first
year alone. LEED was on its way.

The pilot program quickly exposed the short-
comings of LEED 1.0. According to Watson,
some of the 40 credits that could be earned
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were either too prescriptive or were already stan-
dard practice. Energy-related credits were not
sufficiently related to performance. The reference
guide needed beefing up.

The result was LEED 2.0, which was approved
in March 2000. LEED 2.0 expanded the credits
to a maximum 69. The range limits of the various
categories —Bronze (now “Certified"), Silver,
Gold, and Platinum —were expanded. The
resource guide was thoroughly revised and
upgraded.

With further refinements in early 2003 under
LEED 2.1, the Leadership in Energy and Envi-
ronmental Design rating system has, in just a
few years, truly begun to transform the $315
billion U.S. design and construction industry,
much as the founders of the USGBC dreamed it
would. The General Services Administration
requires all new GSA construction to seek LEED
Silver status, and NAVFAC has incorporated
LEED info its instructions for new Navy build-
ings; other Federal entities, such as the Army
and the Air Force, are reworking LEED to meet
their own specific requirements. Major corpora-
tions —Ford, Sprint, Steelcase, PNC Financial
Services, Toyota —have embraced LEED and
sustainable design. Foundations are jumping on
board. Cities, counties, and whole states are
either adopting LEED or refashioning it to meet
local or regional needs. Colleges and universi-
ties are making LEED their standard for new
construction. Even speculative real estate devel-
opers have taken the LEED challenge, as with
Four Times Square, in Manhattan, and
EcoWorks at Southlake, outside Kansas City.

As of September 2003, 948 projects, repre-
senting nearly 140 million square feet of space,
were registered in the program. LEED has
spread internationally with the approval of LEED
Canada, and other countries are looking to
LEED as a possible model of sustainability. Plans
are already in motion to expand LEED to take in
existing buildings, commercial interiors, core
and shell, residential construction, and ultimate-
ly whole communities. A comprehensive revision
of LEED for new construction, Version 3.0, is in
the works.

Although LEED is not without its imperfec-
tions, its simple structure, based on achieving
points, has given it enormous appeal and made
it the most widely accepted program of its kind
inthe U.S. B
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Milestones in
Sustainability

®- 1990

Building Research Estab-
lishment Environmental
Assessment Method (UK)

®-1991

Residential Green Building
Program initiated, Austin,
Texas

B-1992

Audubon House (Croxton
Collaborative, Architects),
New York

B-3-14 June 1992

‘Earth Summit,”UN Con-
ference on Environment
and Development, Rio de
Janeiro

B-1992
Energy Policy Act of 1992

B-1992

Menara Mesiniaga (T.R.
Hamzah and Yeang),
Selangor, Malaysia

®-1992
Executive Order 13123

®-June 1992
EPA introduces ENERGY
STAR labeling program

B-1993
Navy launches green pilot
project with eight buildings

continued on page 19

USGBC
membership

(cumulative total)
3376*

23917

1137

01 02 03
*As of 10/03
Source: USGBC
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LEED
certification
levels

Earned
Rating points
Certified 26-32
Silver 33-38
Gold 39-51
Platinum 52-69

Source: USGBC

THE BASICS OF LEED

The Leadership in Energy and Environmental
Design Green Building Rating Program is, in the
words of the U.S. Green Building Council, “a
national consensus-based, market-driven building
rating system designed to accelerate the devel-
opment and implementation of green building
practices. In short, it is a leading-edge system for
designing, constructing, and certifying the
world’s greenest and best buildings.” This state-
ment at once reveals both the brilliance and the
shortcomings of LEED for new construction in its
current form —and points the way toward
improvements that need to be addressed in its
next iteration.

LEED works so well, first of all, because it is
simple to understand. LEED is divided into five
categories related to siting, water conservation,
energy, materials, and indoor environmental
quality, plus an innovation and design category.
Each category contains a specific number of
credits; each

LEED building vs. conventional building

Anticipated energy/environmental impact

credit carries one
or more possible
points (see chart).

LEED rating (energy, water, land improvements, etc.)

Certified ..........ccovriinnnnn... 30% A project that
SHVET ..o e e 40% earns enough
GOld .ttt 50% points (26) can
Platinum ...............cciirrnnnn. 10%+ become "I_EED

Source: USGBC

Certified,” on up
the ladder to Sil-

LEED’s point-based system is easy to
understand and use (top). Achieving

increasingly rigorous levels in LEED rating

should yield commensurately greater

gains in energy savings and environmental

benefits (above).

ver (33), Gold

(39), and Platinum (52 or more). Some cate-
gories have prerequisites that must be met or
points cannot be earned in that category.

Another reason for LEED’s remarkable success
is its appeal to Americans’ competitive nature. It
takes a complex, multifaceted problem —sus-
tainable design and development —and turns it
info a game, with clearly established rules and
infricate strategies, where Building Teams can
decide how far they want to go, right up to Plat-
inum, and devise a strategy to reach that mark.

LEED has yet another secret ingredient: a
branded metric that establishes a means of com-
parison in the real estate marketplace. The LEED
rating imbues projects with the equivalent of the
Good Housekeeping seal of approval or a favor-
able review in Consumer Reports. Since LEED is
designed to reflect the best practices of the top

Building Design & Construction = 11+03 = www.bdcmag.com

25% of new buildings, owners of LEED-rated
buildings can state that their properties are, at
least in theory, environmentally superior to at
least 75% of the contemporary buildings in the
market. Of course, LEED Silver, Gold, or Plat-
inum status conveys even more prestige. The
LEED brand has already become a marketing
distinction for a number of certified projects,
especially those with Silver or Gold ratings.

That's the brilliance of LEED: its simplicity, its
competitive structure, its ability to provide a
branded metric. The developers of LEED have
invented an extremely clever device that has suc-
ceeded beyond all expectation. Like the catalytic
agent that speeds up a chemical reaction without
itself being consumed, LEED has precipitated
enormous activity in the real estate community
without losing any of its potency. LEED has cer-
tainly lived up to its goal to “accelerate the
development and implementation of green build-
ing practices.”

At the same time, even the staunchest propo-
nents of LEED would acknowledge that it is an
imperfect instrument (which is why it is undergo-
ing an extensive third-generation revision); and
the process by which it was developed also has
flaws. For example, while it describes LEED as
“consensus-based,” the USGBC iin its infancy
purposely excluded trade associations (which
themselves function on a consensus basis within
their respective industries) from joining the
organization, out of fear that trade groups would
use their financial resources and lobbying capac-
ity to take over the organization —an under-
standable concern at the time, but one that no
longer applies, given the USGBC's current
stature. A USGBC task force recently held meet-
ings with trade associations seeking admission
and environmental groups opposed to tfrade
association membership, and a report is expect-
ed to be issued in Q1/04.

Furthermore, while the USGBC describes LEED
as “market-driven,” most of the early adopters
have been government agencies (Federal, state,
and local government buildings make up half the
LEED registry), universities, schools, foundations,
and environmental organizations, which do not
operate under the same financial parameters as
the speculative commercial real estate market. A
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The LEED-NC 2.1 checklist

Category/possible points

Summary

Sustainable sites
14

Water efficiency
5

Energy and atmosphere
11

Materials and resources
13

Indoor environmental quality
15

Innovation and
design process
5

Requires the design of a sediment and erosion plan. Site must not be: on prime farmland; on land lower
than 5 ft. above a 100-year flood plain; on a protected habitat; within 100 feet of wetlands; on public
parkland. Offers points for: channeling development to urban areas (equivalent to two-story downtown
development); brownfield redevelopment; locating near rail or bus lines; providing bicycle storage and
showers for 5% of occupants; providing preferred parking and alternative-fuel vehicles for 3% of occu-
pants, or installing refueling stations for alternative-fuel vehicles for 3% of occupants; setting aside pre-
ferred parking for vanpool and carpool vehicles for 5% of occupants; limiting site disturbance; reduc-
ing the development footprint by 25%; implementing a stormwater management plan and system;
reducing light pollution; providing shaded, light-colored, or open-grid paving, underground or struc-
tured parking (50% of spaces), and ‘tool”’or vegetated roofs.

Reduce water consumption for irrigation by 50%; use only captured rain or gray water for irrigation,
or do not install landscape irrigation systems; reduce use of city water for sewage by 50% or treat
100% of wastewater on site to tertiary standards; use 20% or 30% less water (not including irrigation)
compared to Energy Policy Act fixture performance requirements.

Must use best practice commissioning procedures. Must design to comply with ASHRAE/IESNA
90.1-1999 or more stringent local code. Zero use of CFC-based refrigerants in HVACR systems. Points
for: reducing design energy costs vs. ASHRAE/IESNA 90.1-1999 by 10%, 20%, 30%, 40%, 50%, or 60%;
supplying 5%, 10%, or 20% of total energy use via on-site renewable systems; using an independent
commissioning authority; providing the owner with a manual for recommissioning building systems;
contracting to review building operation with O&M staff; installing HVACR and fire-suppression sys-
tems that contain no HCFCs or halons; providing 50% of electricity from renewable sources over a two-
year contract.

Points for: providing an area for recycling waste materials; diverting 50% or 75% of construction,
demolition, and land-clearing waste from landfill; using 5% or 10% of salvaged or reused materials;
using 5% or 10% of total value of materials from reused materials and products; using 5% or 10% of
total value of materials from post-consumer recycled content; using 20% or 50% of building materials
that are manufactured within 500 miles; using products made from plants that are harvested within a
10-year cycle for 5% of the value of all building materials; using 50% of wood-based materials from
Forest Stewardship Council-certified forests. For reused buildings, maintain 75% or 100% of existing
building structure and shell or 100% of shell/structure and 50% of non-shell areas (interior walls,
doors, etc.).

Must meet minimum requirements of ASHRAE 62-1999. Must prohibit smoking in the building or
provide ventilated smoking rooms verified by tracer gas testing (ASHRAE 129-1997). Points for:
installing a permanent CO, monitoring system; designing ventilation systems that result in air-change
effectiveness of at least 0.9 (ASHRAE 129-1997); developing an IAQ management plan for construction
and pre-occupancy phases; using adhesives and sealants with VOC content less than that required by
SCAQMD Rule #1168 and sealants used as fillers that meet or exceed Bay Area Quality Management
District Reg. 8, Rule 51; using paints and coatings whose VOC/chemical component limits do not
exceed Green Seal Standard GS-11; using carpet systems that meet or exceed Carpet & Rug Institute
Green Label IAQ Test Program; using wood and agrifiber products containing no added urea-
formaldehyde resins; designing to minimize pollutant cross-contamination of occupied areas; providing
an average one operable window and one lighting control zone per 200 sq. ft. for occupied areas within
15 ft. of the perimeter wall; providing individual controls for airflow, temperature, and lighting for 50%
of occupants; complying with ASHRAE 55-1992, Addenda 1995, for thermal comfort standards;
installing a permanent temperature/humidity monitoring system; achieving a Daylight Factor of 2%
(excluding direct sunlight penetration) in 75% or 90% of all space occupied for critical tasks.

Points for: exceptional performance above the requirements set by LEED or for innovative performance
in green building categories not addressed by LEED; having a LEED-accredited professional as a prin-
cipal participant.

Version 2.1 of LEED-NC (for new construc-
tion and major renovations) provides sig-
nificant administrative updates to the
LEED system, notably the addition of let-
ter templates that cut red fape in submit-
ting projects for LEED certification.

gan'’s Center for Sustainable Systems, produced
under the auspices of the National Institute of
Standards & Technology, found LEED wanting:
“While LEED appears to be accomplishing the
goals of an ecolabeling program that is [suc-
cessful] as a marketing and policy tool,” the
authors wrote, ‘it is not as successful at being a
comprehensive methodology for assessment of

number of environmentally conscious corpora-
tions have also embraced the program, but they,
too, see their investment in more long-range
terms than is the case for the speculative market.
Finally, while LEED is supposed to produce
“the world’s greenest and best buildings,” the
process does not in and of itself guarantee opti-

mal results. A study by the University of Michi-
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Energy,/atmosphere and IEQ account for nearly half (46.3%) of the 69
possible points in the LEED rating system (above). Early experience shows
that only 30.8% of possible energy and atmosphere credits were eared
in the first 38 LEED projects (right).

M rotal points earned

Where the points are in LEED Total points earned out of total possible points

Possible points (of 38 LEED-NC projects)
EL) sussnable s [NELE s 52.3%
Sustainable sites 14 (20%)
Water efficiency 5 (7%) Water Efficiency 190 60.0%
Energy/atmosphere 17 (25%) m e
Materials/resources 13 (19%)
IEQ 15 (22%) Energy & Atmosphere m 646 30.8%
Innovation 4 (6%) .
Accredited professional 1 (1%) Materials & Resources m 494 39.3%

. " o

Source: USGBC Quality

Innovation & Design
process IIEEE] 190 70.0%

Total possible points

Source: Rob Bolin, P.E., LAP, Syska Hennessy Group, 2003

3 “Evaluation of LEED Using
Life Cycle Assessment Meth-
ods,” Chris W. Scheuer and
Gregory A. Keoleian,

environmental impacts.”? (It should be noted,
however, that this report analyzed LEED from the
perspective of life cycle assessment, a standard
to which the early program did not aspire.)
Clearly, it takes more than following a checklist
to create a well-designed, fully integrated sus-
tainable building.

University of Michigan Center
for Sustainable Systems,

September 2002, p. 93.

Top LEED point-getters
(of 38 LEED-NC projects)
# of projects
earning this LEED
point (of 38) credit Description
38 ID2 Employ a LEED accredited professional
38 MRS5.1 Use 20% of building materials manufactured
within 500 miles
35 EQ4.3 Use low-emitting carpets
34 WE 1.1 Install high-efficiency irrigation or reduce
potable water use for waste by 50%
33 SS 4.2 Provide bicycle storage and changing facilities
for x% of occupants
33 MR 4.1 Recycled content
33 EQ4.1 Use low-emitting adhesives
33 ID1.1 Various innovations to enhance sustainability
30 SS1 Site selection
30 EA1l.l Reduce design energy cost by 15%
30 MR 2.1 Recycle or salvage 50% of construction and
land debris waste
30 EQ4.2 Use low-emitting paints and coatings
30 EQ 8.2 Provide a direct line of sight to windows from
occupied spaces
28 SS 5.2 Exceed local zoning open-space
requirements by 25%
28 WE 1.2 Utilize water-efficient landscaping
28 EA1l.l Reduce design energy cost by 30%
Source: Rob Bolin, P.E., LAP, Syska Hennessy Group, August 2003

There is also evidence that many firstgenera-
tion LEED projects went after easy points, the so-
called “low-hanging fruit.” An analysis of 38
early LEED projects (see “Top LEED point-getters”)
shows that all 38 got points for hiring a LEED-
accredited professional and using locally manu-
factured materials, but only a few took on more
demanding challenges, such as brownfield rede-
velopment or significant (more than 50%) energy
reduction (see chart, p.11).

On the other hand, even just a few years’
experience shows that participation in LEED does
encourage design teams to consider a wide
range of environmental issues; in the hands of
skilled and experienced practitioners, LEED-rated
buildings should invariably turn out to be more
environmentally beneficial than conventionally
designed equivalents. Building Teams that take a
holistic approach from the start of development,
rather than adding LEED elements as an after-
thought, can and do produce more fully integrat-
ed buildings, often without significant added cost.

A number of more substantive and complex
issues that are being addressed by the LEED com-
mittee and USGBC staff include the following:

o How to account for regional differences (cli-
mate, water, sun, energy resources) in the con-
text of a national program.

o Whether —and if so, how —o establish
more rationale “weighting” of points. Under

All 38 of the first group of LEED projects grabbed the ‘low-hanging fruit” -hiring a LEED-accredited professional and
using locally manufactured products and materials.

10 Buiding Design & Construction = 11+03 . www.bdecmag.com

LEED 2.1, “low-hanging fruit” efforts that pro-
duce minimal energy or environmental benefits,
such as providing bicycle racks for building
occupants, earn the same points as much more
intensive and beneficial efforts, such as installing
a “green roof.” A report from the Federal Envi-
ronmental Executive states that, while LEED has
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certain prerequisites, “these are often de min-
imus. As a result, it is possible under the LEED
rating system to perform relatively poorly (or rel-
atively average) in some areas and still become
certified.”*

e Perhaps most difficult of all, introducing life
cycle assessment into the structure of LEED, so
that the long-term performance of building com-
ponents and the structure itself is given greater
consideration than under the current methodolo-
gy- Research for this effort is already underway
with the Life Cycle Inventory study being conduct-
ed by the Athena Institute for the National
Renewable Energy Laboratory.

Other LEED-related developments to be antici-
pated include the following:

Least-employed LEED points
(of 38 LEED-NC projects)
# of projects
earning this LEED
point (of 38) credit Description
1 EA1 Reduce design
energy cost by 60%
1 MR 3.2 Use salvaged or
reused materials for
10% of materials
usage
2 MR 6 Use rapidly
renewable materials
2 EA1 Reduce design
energy cost
by 55%
2 EA1 Reduce design
energy cost by 50%
3 SS3 Brownfield
redevelopment
3 EA2.1 Supply 5% renewable
energy
3 EA2.2 Supply 10%
renewable energy
3 EA2.3 Supply 20%
renewable energy
1 SS2 Meet local urban
development
density goals
1 EQ 6.2 Provide individual
IEQ controls for
50% of occupants
8 WE 2 Innovative waste-
water technology
Source: Rob Bolin, P.E., LAP, Syska Hennessy Group, August 2003

The early crop of LEED projects shied away from the more difficult credits.
Only one project reduced design energy cost by 60%.

CONSTRUCTION,

¢ More and more professional firms will
become actively involved in LEED —and sustain-
able design in general —as a matter of survival.
Although our exclusive White Paper Survey indi-
cates that many firms are assuming a wait-and-
see aftitude, it is likely that more of them will
seek fo gain experience in this arena for fear of
being left behind. Aggressive firms may be able
to stake out a niche position in this field and
gain market share. As firms grow in experience,
they will form alliances with like-minded partners
in other disciplines —design firms with certain
contractors, those contractors with certain engi-
neering firms, and so on —o the point where,
for many professionals, the practice of sustain-
able design will become routine and ingrained
in their corporate culture.

e Technologies and products will continue to
improve, although in the short term confusion or
doubt about what constitutes “greenness” may
linger. Product and systems choices should con-
tinue to grow richer as the market responds to
ever-growing demand from designers, contrac-
tors, and owners.

e LEED accreditation and training will, of
necessity, become more demanding, as greater
emphasis is placed on commissioning to docu-
ment that the design did indeed produce the
infended energy and environmental benefits.
Analysis of costs versus benefits will become
even more rigorous and extend deeper into long-
term building operations, at an increasingly
large physical and geographical scale.

e The demand for “proof of the pudding” will
accelerate as LEED and sustainable design
become more complex. “We're selling the prom-
ise of a better building, but there has to be a
specific causal link, where ‘green building’
equals ‘specific benefit,’” says Alan Traugott, of
Flack + Kurtz Consulting Engineers and a mem-
ber of the Building Design & Construction editori-
al board.

As of October 2003, 948 projects were regis-
tered with LEED, and it is estimated that for every
LEED-registered project in the works, architectur-
al firms are designing two or three times as
many unregistered projects that meet or exceed
LEED guidelines. Even real estate investment
trusts are starting to undertake LEED-registered
commercial office projects. “When the REITs start
doing it, that should get everyone's attention,”
says William Browning, of the Rocky Mountain

Growth of
LEED pr