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Editors’ Summary: Poor indoor air quality is a significant, growing concern
for office workers. Indoor air quality-related illnesses like sick building syn-
drome impose a variety of personal, economic, and legal costs on both workers
and employers. In this Article, Scott Anchin argues that green building in ac-
cordance with the U.S. Green Building Council’s Leadership in Energy and En-
vironmental Design standards has the potential to significantly reduce in-
stances of indoor air quality-related illnesses, resulting in healthier and hap-
pier workers, higher productivity, and considerable long-term cost savings.
Whether green building will improve indoor air quality depends largely on the
support of state and local governments, and to a lesser degree, the federal gov-
ernment and nonprofit organizations. Anchin argues that these organizations
should use financial incentives, legislative reform, and education for develop-
ers and the public to help green building achieve this goal.

I. Introduction

Each morning, millions of workers in the United States
travel to large office buildings where they will spend consid-
erable portions of their days. Over time, many workers will
experience a variety of unexplained ailments, including skin
problems, trouble with breathing, muscular and joint pain,
and neurological problems such as fatigue and headaches.1

When these workers leave for the day, their problems will
diminish or disappear entirely.2 These office workers may
be suffering from an air quality-related illness such as sick
building syndrome (SBS), an ill-defined ailment that lacks
both a defined set of symptoms and a clear source. The
World Health Organization (WHO) first recognized SBS
in 1982, but it has been recognized as a threat to the health
and well-being of office workers since the 1970s.3 In 1984,
the WHO estimated that up to 30% of new and remodeled

buildings may suffer from poor indoor air quality that can
cause SBS.4

Office workers need not accept the scourge of indoor air
quality-related illnesses like SBS. Along with the revelation
that poor indoor air quality is the primary cause of a variety
of ailments, so-called green building has become increas-
ingly commonplace.5 The green building trend has been
driven by the U.S. Green Building Council’s (USGBC’s)
Leadership in Energy and Environmental Design (LEED)
standards. LEED “is a voluntary, consensus-based national
standard for developing high-performance, sustainable
buildings.”6 LEED-certified buildings have measurably im-
proved indoor air quality when compared to their noncerti-
fied counterparts.7

It is essential for policymakers to consider developing
and implementing a comprehensive strategy for improving
indoor air quality through green building in accordance with
the LEED standards. This Article argues that such a policy
must include financial incentives, legislative reform, and
education at the federal, state, and local levels. Nonprofit or-
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ganizations should also play a role by disbursing financial
incentives, advocating for legislative reform, and dissemi-
nating information to developers and the public. The Article
first discusses the problem of poor indoor air quality and
SBS, with an emphasis on the associated legal concerns.
Next, the Article examines green building as a solution.
Finally, the Article looks at the constituent elements of a
policy aimed at improving indoor air quality by encouraging
green building in accordance with LEED standards.

II. The Problem: Poor Indoor Air Quality

One of the first documented cases of an indoor air qual-
ity-related illness occurred in 1863, when workers at the
Ohio State Capitol building were sickened by an unknown
illness dubbed “statehouse malaria.”8 Since that time, cases
of indoor air quality-related illnesses such as SBS have be-
come increasingly common. People spend up to 90% of
their time indoors, where the level of contamination inside
is often higher than it is outside.9 So it is not surprising that
up to 40% of all illnesses are the result of the buildings
where people live and work.10 Despite its commonality,
SBS remains ill-defined beyond its roots in poor indoor air
quality. The cost of poor indoor air quality in terms of hu-
man health and economic cost is considerable. Com-
pounding the problem, poor indoor air quality has spawned
a variety of lawsuits. Indeed, poor indoor air quality is a seri-
ous problem that merits an urgent search for a solution.

A. Indoor Air Quality and SBS

Illness related to poor indoor air quality is a relatively new
phenomenon. In the past, buildings were not airtight; in-
door air and outdoor air were intermixed.11 Progressive ad-
vances in building technology allowed buildings to be
sealed off from the outside world, resulting in recirculated
air filled with pollutants from the buildings’ inhabitants
and its constituent materials and objects.12 The prolifera-
tion of sealed buildings was spurred on by the considerable
increase of fuel prices in the 1970s,13 which helped trigger
the installation of ventilation systems that circulate only
small amounts of air to improve energy efficiency.14 The
sealed buildings of the modern era have caused a variety of
symptoms to appear in their inhabitants. These symptoms
are manifested as either a “building-related illness” or “sick
building syndrome.”15

Building-related illnesses are distinguishable from SBS.
In cases of building-related illnesses, a definite factor caus-
ing a specific illness can be identified.16 Examples of defi-
nite factors that cause a building-related illness include
psychological stress, a bacterial infection, and a building’s
location on contaminated land.17 In contrast to building-
related illnesses, SBS is ill-defined, having no definite iden-
tifiable cause and nonspecific symptoms.18

The WHO defines SBS as “an excess of work related irri-
tations of the skin and mucous membranes and other symp-
toms, including headache, fatigue, and difficulty concen-
trating, reported by workers in modern office buildings.”19

Symptoms include: “(1) irritation of the eyes, nose, and
throat, (2) dry mucous membranes and skin, (3) erythema,
(4) mental fatigue and headache, (5) respiratory infections
and cough, (6) hoarseness of voice and wheezing, (7) hyper-
sensitivity reactions, and (8) nausea and dizziness.”20 The
symptoms generally fade or disappear completely when
workers leave their offices.21 Similarly, there is no specific
profile for a “sick building,” but the WHO identified several
common risk factors, including: a building constructed in
the 1960s or later; large areas of soft furnishing; a large
amount of open shelving and filing; new furniture, carpet-
ing, and painted surfaces; chemical pollutants such as to-
bacco smoke; and dust particles or fibers in the air.22

The U.S. Environmental Protection Agency (EPA) iden-
tified four primary causes of illnesses related to poor indoor
air quality: inadequate ventilation, biological contaminants,
chemical contaminants from indoor sources, and chemical
contaminants from outdoor sources.23 Factors that may
cause SBS but do not relate to indoor air quality include in-
adequate temperature or humidity and poor lighting.24

Chemical contaminants from indoor sources may come
from a variety of common items, including tobacco smoke
and “adhesives, upholstery, carpeting, copy machines, man-
ufactured wood products, and cleaning agents” that emit
volatile organic compounds (VOCs).25 Chemical contami-
nants from outdoor sources include vehicle and building ex-
haust.26 Biological contaminants include “pollen, bacteria,
viruses, and molds.”27

Some researchers suggest that SBS is partly due to the
perception of poor indoor air quality rather than to any mea-
surable problem.28 Because it is impossible to directly ob-
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serve airborne pollutants or contaminants, workers “rely on
beliefs and imagination to help . . . anticipate and avoid in-
visible hazards.”29 Further, data about SBS complaints are
generally gathered through self-administered question-
naires.30 These questionnaires may be “biased, ambiguous,
badly scaled, and poorly designed.”31 One double-blind
study varied the levels of outdoor air supply in four office
buildings to determine the effect of outdoor air on workers’
reports of SBS symptoms.32 The study concluded that “in-
creases in the supply of outdoor air did not appear to affect
workers’ perceptions of their office environment or their re-
porting of symptoms considered typical of the sick building
syndrome.”33 But even if the psychological elements of SBS
play a role in the manifestation of physical symptoms, the
symptoms that SBS sufferers display are detrimental to both
their productivity and their personal well-being.

It is difficult for office workers and health care profes-
sionals to determine whether poor indoor air quality is the
cause of an illness because SBS is associated with a variety
of common symptoms and has no traceable cause. There are
two primary indicators of SBS.34 First, the symptoms are
common among multiple building inhabitants.35 Second,
the symptoms occur when individuals are present in a build-
ing but are significantly diminished or even absent when the
individuals leave the building.36 In an effort to make the
source of SBS more clear and improve the ability of health
care workers to diagnose the cause of specific instances of
SBS, researchers are dedicating a considerable amount of
effort and funding “toward identifying and measuring in-
door air contaminants, a process that includes tracking con-
taminants from their sources.”37 In addition to tracking con-
taminants’ sources, researchers are exploring whether or-
ganic particles are more harmful than other particles and
whether the size of the particle plays a role in illnesses re-
lated to poor indoor air quality.38

Poor indoor air quality is an expensive problem. It is esti-
mated that there is an average of 3% of worker productivity
lost to indoor air quality problems.39 Other estimates place
the cost of lost worker productivity at $10 billion to $15 bil-
lion annually.40 According to a report by the American Lung
Association, the U.S. Department of Energy (DOE) esti-
mates that improving indoor air quality to eliminate SBS

would result in an estimated annual productivity gain of $30
billion to $150 billion.41 Moreover, the medical costs asso-
ciated with SBS may be as much as $1 billion per year.42 The
staggering personnel and economic costs that stem from
poor indoor air quality should serve as an impetus to finding
and implementing a solution.

B. Indoor Air Quality Litigation

The rise of indoor air quality-related illnesses has resulted in
an increase in the number of indoor air quality-related law-
suits. For example, one website, InjuryBoard.com, urges in-
dividuals to see a doctor and contact an attorney if they are
“experiencing health problems that [they] suspect may be
caused by indoor air pollution.”43 Personal injury attorneys
frequently advertise SBS litigation as an area of specialty.44

Further, juries tend to side with plaintiffs in lawsuits related
to indoor air quality.45 Targets of indoor air quality lawsuits
include employers, building owners, individuals and orga-
nizations involved in building design and construction, real
estate professionals, and insurance companies. Due to the
nature of indoor air quality-related illnesses like SBS, the
cause of a plaintiff’s injury may not be entirely clear and the
plaintiff may wish to join virtually every party that was in-
volved in the building’s ownership, design, construction,
and operation as defendants.46 Thus, indoor air quality-
related lawsuits have the potential to be quite complex.

There are no statutes that provide a private cause of action
for generalized indoor air quality-related claims.47 Thus,
lawsuits related to indoor air quality are generally premised
on common-law theories.48 Most often, plaintiffs bring
causes of actions in tort (primarily negligence) or in con-
tract.49 However, emerging theories of indoor air quality lia-
bility include intentional tort, product liability, employment
discrimination, and breach of warranty.50

Plaintiffs tend to bring lawsuits based on a claim of negli-
gence where indoor air quality is alleged to be the source of
an injury. Plaintiffs may be found liable for negligence when
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they “fail[ ] to exercise the standard of care that a reasonably
prudent person would have exercised in a similar situa-
tion.”51 Call v. Prudential Insurance Co. of America52 is
considered the first major case litigated over indoor air qual-
ity.53 In Call, six individuals and two companies brought an
action against a building’s management company; archi-
tect; general contractor; heating, ventilation, and air-condi-
tioning system; installers; floor builders; and insurer.54 The
plaintiffs claimed negligence in the use of building materi-
als, failure to warn occupants of noxious fumes, failure to
provide fresh air, failure to remedy reports of SBS, and fail-
ure to provide information about SBS.55 Although the case
settled out of court, it served as a catalyst for future indoor
air quality-related claims.56

Since Call, several key indoor air quality cases expanded
the scope of those who may be held liable. Mackey v. TKCC,
Inc.57 established that landlords can be held liable for failing
to remedy indoor air quality problems of which they are or
should be aware.58 Cogan Kibler, Inc. v. Vito59 established
that contractors can be held liable for indoor air quality
problems.60

A claim for breach of contract is also a viable avenue for
plaintiffs to bring indoor air quality-related lawsuits. Long-
term commercial leases are common in the context of com-
mercial building development. A lease may be breached if
the lessor “fail[s] to perform [their] promise, . . . repudiat[es]
it, or . . . interfer[es] with another party’s performance.”61

Long-term commercial leases may include provisions that
expressly allocate liability for indoor air quality problems.62

Similarly, leases may call for the lessor to indemnify the les-
see from losses resulting from SBS.63 A lessee may there-
fore seek to bring a breach of contract claim against a lessor
who fails to perform in compliance with such lease provi-
sions. Further, lessees and their attorneys are increasingly
focusing due diligence inquiries on SBS.64 Due diligence is
“a prospective buyer’s or broker’s investigation and analy-

sis of . . . a piece of property.”65 In the context of due dili-
gence, prospective lessees may require lessors to disclose
their knowledge of any environmental hazards that relate to
the property.66 Failure to comply may result in liability.67

A fair amount of indoor air quality-related litigation cen-
ters on the interpretation of insurance contracts.68 Insurers
may seek to capitalize on the ill-defined nature of SBS by
using ambiguous language in insurance contracts to avoid
paying claims. Thus, courts are sometimes forced to inter-
pret language in insurance contracts. For example, in
Donaldson v. Urban Land Interests, Inc.,69 two former em-
ployees of the state of Wisconsin public defender’s office al-
leged that they became ill as a result of inhaling polluted
air.70 The property manager’s insurer denied coverage, stat-
ing that a pollution exclusion clause in the policy prevented
recovery.71 The insurer was granted summary judgment at
the trial court level,72 and the decision was affirmed by the
court of appeals.73 The Supreme Court of Wisconsin, how-
ever, reversed, holding that the “insurance policies’ defini-
tion of ‘pollutant’ [was] ambiguous, and that [the property
manager] could reasonably expect coverage from [the in-
surer] for personal injury claims arising from the inadequate
ventilation of exhaled carbon dioxide.”74 The impact of the
Donaldson decision on insurers is debatable. Some believe
that as a result of the ruling, insurance premiums will in-
crease.75 Others believe that the decision will have a minor
effect on insurance companies, as the ruling was limited to
“‘carbon dioxide exhaled in the breathing process.’”76

Plaintiffs are also bringing lawsuits based on causes of
action not traditionally associated with indoor air quality.
For example, in Peaspanen v. Board of Education,77 the
plaintiff brought an intentional tort action. When chal-
lenged, an appeals court allowed the plaintiff to proceed
with her intentional tort claim on remand.78 In Martinez v.
Ohio Department of Administrative Services,79 the plaintiff
brought an employment discrimination claim against the
Ohio Civil Rights Commission. After the plaintiff’s doctor
expressed concern that Martinez was suffering from SBS
and should be relocated, the plaintiff was told he would be
relocated to a satellite office.80 Because the plaintiff did not
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want to commute to the satellite location on a daily basis, he
claimed he was “forced to resign.”81 The employment dis-
crimination claim ultimately failed, but it may be successful
under different circumstances.82

The success of plaintiffs in bringing negligence and con-
tract claims, and the appearance of creative theories of in-
door air quality liability, should alert lawmakers to the ne-
cessity of implementing a comprehensive policy aimed at
improving indoor air quality. In fact, it is well recognized
that maintaining good indoor air quality reduces the poten-
tial for liability for all parties involved with a building.83

III. The Solution: Green Building

Buildings have a substantial impact on the environment: “in
America, buildings account for 65% of electricity consump-
tion, 36% of total energy use and 30% of greenhouse-gas
emissions.”84 Buildings have a similarly substantial impact
on their inhabitants. Regrettably, a building suffering from
poor indoor air quality frequently manifests its impact on
its inhabitants as either a building-related illness or SBS.
Some scholars suggest that there is an ethical responsibility
to “ensure the well-being of building occupants.”85 The
green building movement, part of the larger goal of sustain-
able development, responds to these concerns and seeks to
minimize the effect of a building on its environment and
its inhabitants.86

Building developers can implement a variety of measures
in an effort to improve indoor air quality and minimize in-
door air quality-related illnesses, including ensuring proper
maintenance of heating, ventilation, and air-conditioning
systems, implementing smoking restrictions, storing chemi-
cals in well-ventilated areas, and maintaining comfortable
temperatures and lighting arrangements.87 However, the
best way to eliminate indoor air quality-related illnesses is
to ensure good indoor air quality from a building’s incep-
tion. It is difficult and costly to remedy a fundamentally
flawed system that results in poor indoor air quality. Green
building has the potential to significantly reduce instances
of indoor air quality-related illnesses, resulting in healthier
and happier workers, higher productivity, and considerable
long-term cost savings.88

A. The Rise of Green Building

Some of the first buildings designed to maximize indoor air
quality were constructed over a century ago: London’s
Crystal Palace, built in 1851, and Milan’s Galleria Vittorio
Emanuele II, built in 1877, incorporated underground air-
cooling chambers and roof ventilators into their design.89

Such forward-thinking structures were the precursors to to-
day’s green buildings. In the 1970s, environmental aware-
ness increased with the first Earth Day and the oil crises con-
nected with conflict in the Middle East.90 At around the
same time, the term “green” was first used to mean “a build-
ing or a product made out of natural, renewable or recycled
materials, or a process that does not cause pollution.”91 As
energy prices fell in the 1980s, the interest in environmental
conservation of the 1970s soon dissipated.92 By the early
1990s, however, interest in environmental conservation ex-
ploded once again. President William J. Clinton announced
plans to make the White House “green” in 1993.93 In 1998,
the Condé Nast Building at Times Square in New York was
completed; it is considered “America’s first environmen-
tally-friendly, large-scale green construction project.”94 To-
day, concern about indoor air quality has a direct impact on
the increasing appeal of green building.95 In 2004, the
market for green building was $7 billion.96 Moreover,
green building principles are now a standard part of the cur-
riculum at architecture schools.97 In spite of this, some fear
exists that the current interest in green building will mirror
the short-lived environmental conservation movement of
the 1970s.98

Growing concern for buildings’ impact on both their en-
vironments and their inhabitants resulted in the develop-
ment of standards that developers can use to plan buildings
that are more environmentally friendly. In the United States,
the USGBC,99 a nonprofit organization headquartered in
Washington, D.C., introduced the LEED standards, a “vol-
untary, consensus-based national standard for developing
high-performance, sustainable buildings,” in the late
1990s.100 In an effort to promote LEED, the USGBC re-
cently applied to the American National Standards Institute
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“to become an . . . accredited national standards developer
for standards related to green building practices.”101 Today,
there are over 50 USGBC chapters that “provide local green
building resources, education and leadership opportunities”
throughout the nation.102

The LEED standards are structured as a rating system that
assigns points for achievements in several major areas.103

Points are awarded in the areas of sustainable sites (14
points), water efficiency (5 points), energy and atmosphere
(17 points), materials and resources (13 points), innovation
and design process (5 points), and most significant to curb-
ing SBS, indoor environmental quality (15 points).104 Build-
ings that amass a minimum of 26 points are eligible to be-
come LEED certified.105 The LEED standards also provide
higher levels of distinction for projects that incorporate
more significant green building features: silver certification
requires 33 points; gold certification requires 39 points; and
platinum certification requires 52 points.106

Initiatives similar to the USGBC’s LEED standards are
being developed worldwide. In Britain, the Building Re-
search Establishment Environmental Assessment Method
(BREEAM) standard was introduced in the 1990s.107 China
also announced a green building initiative.108 The Canada
Green Building Council recently followed suit and intro-
duced green building standards in Canada.109 On an interna-
tional level, the United Nations (U.N.) Sustainable Building
and Construction Initiative is presently seeking to “achieve
worldwide adoption of sustainable building and construc-
tion practices.”110

B. Improving Indoor Air Quality Through LEED

The LEED standards for new construction and major ren-
ovations assign 15 possible points to indoor environmen-
tal quality, which encompasses indoor air quality.111 As a
prerequisite to certification, the design of a building must
establish minimum indoor air quality performance in
compliance with standards set by the American Society of
Heating, Refrigeration, and Air-Conditioning Engineers
(ASHRAE).112 Another prerequisite is “minimiz[ing] ex-
posure of building occupants, indoor surfaces, and ventila-
tion air distribution systems to Environmental Tobacco
Smoke . . . .”113 No points may be awarded for indoor envi-
ronmental quality unless those two prerequisites are met.

Once the prerequisites are met, developers can earn one
point for each of the following: (1) implementing outdoor
air delivery monitoring; (2) increasing ventilation; (3) de-
veloping an indoor air quality management plan for con-
struction; (4) developing an indoor air quality management
plan for occupancy; (5) using low-emitting adhesives and
sealants; (6) using low-emitting paints and coatings; (7) us-
ing low-emitting carpet systems; (8) using low-emitting
composite wood and agrifiber products; (9) implementing
indoor chemical and pollutant source control; (10) using
user-controllable lighting systems; (11) using thermal com-
fort design; (12) using thermal comfort verification; (13) us-
ing user-controllable thermal comfort systems; (14) provid-
ing daylight for at least 75% of spaces; and (15) providing
views for at least 90% of spaces.114

Green building in accordance with the LEED standards
has resulted in distinct, observed health benefits to workers
due to improved indoor air quality. For example, aerospace
firm Lockheed Martin constructed a green facility for 2,500
workers.115 Employee absenteeism, one of the primary con-
sequences of indoor air quality-related illnesses, fell by 15%
in the new facility.116 Employees that worked for VeriFone
at a building retrofitted specifically to improve indoor air
quality improved productivity by 5%; absenteeism fell by
40%.117 Voluntary terminations at the PNC Realty Services’
LEED silver certified facility fell by 83% and 57% in two
business units, along with a decrease in absenteeism and a
rise in productivity.118 At Genzyme, a biotech company in
Cambridge, Massachusetts, 58% of workers indicated that
they were more productive in a new building designed to
provide improved indoor air quality.119 Studies confirm that
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other organizations that construct facilities in accordance
with the LEED standards to improve indoor air quality can
expect similar benefits. One study estimated that productiv-
ity gains of at least 1.5% are possible in buildings with im-
proved indoor air quality.120 Another study conducted by the
Massachusetts Technology Collaborative indicated that
productivity could increase 7.1% annually by improving in-
door air quality and the indoor environment.121

C. Criticisms of LEED and Green Building Roadblocks

Despite the measurably positive impact the LEED standards
have on indoor air quality, some criticism exists. In fact, it
was suggested that “it may be that LEED is terminally ill,
that euthanasia should be considered so that it can be re-
placed with a more effective program.”122 One concern is
that developers are so preoccupied with amassing LEED
rating points to attain a high level of certification that they
add features regardless of their green value.123 The drive for
points can turn the LEED standards into a game, resulting in
“LEED brain,” which occurs when “potential PR benefits of
certification begin driving the design process.”124

Some argue that the LEED-specific environmental bene-
fits touted by the USGBC are illusory. Critics contend that
developers can earn the requisite number of points by sim-
ply following local building codes and meeting the effi-
ciency standards of the ASHRAE.125 Similarly, because all
of the points are weighted equally, developers can attain
LEED certification while completely sidestepping entire ar-
eas of the LEED standards, e.g., indoor environmental qual-
ity.126 Another consequence of equally weighted points is
that point gains bear little relation to actual expenditures. A
survey respondent stated, “in a recent building, we received
one point for spending an extra $1.3 million for a heat-
recovery system that will save about $500,000 in energy
costs per year. We also got one point for installing a $395 bi-
cycle rack.”127

It may be that the structure of the USGBC is to blame for
some of the criticism of the LEED standards. Some argue
that the consensus-based nature of the LEED standards led
to a system based more on compromise than scientific stan-
dards.128 Similarly, the “crippling bureaucracy” connected
with the certification process may make the LEED stan-
dards unattractive to some developers.129 At the beginning
of the learning curve, documenting a LEED project for cer-
tification may take 400 hours.130 Even after development of

subsequent LEED projects, documentation may take 20 to
40 pre-construction hours and 20 to 30 post-construction
hours to prepare the final documents for submission.131

Some developers cannot justify adding the staff necessary
to effectively document the process.132

Separate from the criticisms of the LEED standards,
many developers are hesitant to build green in any form due
to perceived high costs.133 Some studies show that green
building costs more than building a standard building, while
others indicate that it actually costs less.134 One expert put
the added cost at between 1 to 3%.135 Another expert esti-
mated the added cost of green building at 5%.136 In addition,
would-be green builders interested in complying with the
LEED standards face registration fees of $750 to $3,750,
certification fees of $1,500 to $7,500, and costs associated
with energy modeling.137 Nevertheless, the long-term cost
savings provided by green buildings can be far greater than
the added upfront costs. Savings may amount to 25 to 35%
in terms of water, heat, and electricity usage.138 In a building
recently renovated in compliance with LEED standards,
Stetson University estimated that it saves $15,000 to
$20,000 per month on energy bills.139 A report to Califor-
nia’s Sustainable Building Task Force report indicated that
green buildings can save between $50 and $75 per square
foot over 20 years.140

A variety of other factors play a role in limiting the wide-
spread adoption of green building. Building codes may limit
the development of new green projects, as currently enacted
codes sometimes act as barriers to the approval of green de-
signs.141 Moreover, a lack of media attention and a small
number of celebrity architects touting the benefits of green
building may be responsible for keeping green building out
of the public eye.142 Other barriers include a lack of incen-
tives to building developers, limited availability of product
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information, and limited public knowledge concerning the
advantages of green building.143

The USGBC and other organizations are taking steps to
respond to and remedy the criticisms of the LEED standards
and eliminate the barriers to green building. For example,
The Green Building Alliance in Pittsburgh, Pennsylvania,
conducted a survey aimed at identifying the green building
barriers that exist in the city.144 The USGBC is actively
working to improve the LEED standards and is considering
ways to ensure that buildings remain compliant with the
LEED standards after they are completed.145 Looking to-
ward the future, the USGBC, ASHRAE, and the Illuminat-
ing Engineering Society of North America (IESNA) are
working together to develop a new green building standard
that will become a prerequisite for LEED certification.146

The standard, currently named Standard 189P, is being de-
signed so that it can be easily incorporated into building
codes.147 Fortunately, Standard 189P will include perfor-
mance standards for indoor environmental quality.148

IV. Implementing Green Building as Policy

The success of green building as a vehicle to improve indoor
air quality depends largely on its implementation as a policy
supported by governments and nonprofit organizations.
Some argue that green building and related environmental
initiatives should be supported by the private sector and that
market forces should dictate their level of adoption.149 In the
case of green building, a comprehensive government-sup-
ported policy is desirable for several reasons, including the
necessity of financial incentives to offset the perceived and
actual increased costs associated with green building, the
importance of removing the barriers presented by building
codes that are inconsistent and incompatible with green
building, and the value of providing a universally accessible
forum for educating developers and the public.

Development and implementation of a comprehensive
policy aimed at improving indoor air quality through green
building should take place primarily at the state and local
levels. The federal government should play a smaller role,
primarily focused on adopting green principles in its own in-
ternal operations. State, local, and federal policies should

center on financial incentives, legislative reform, and edu-
cation. In addition, nonprofit organizations should play an
integral part in advancing green building as providers of fi-
nancial incentives, advocacy for legislative reform, and ed-
ucation for developers and the public.

The financial incentives, legislative reform, and educa-
tion that would constitute a comprehensive green building
policy aimed at improving indoor air quality should be
based on the LEED standards. Despite criticisms of the
LEED standards and the existence of competing stan-
dards,150 the LEED standards provide the most favorable ba-
sis for implementing a policy. Foremost, indoor environ-
mental quality is a significant component of the LEED stan-
dards, as it provides for the second highest number of points.
From a more practical standpoint, governments and non-
profit organizations have already instituted a wide range of
incentives, programs, and policies aimed at increasing
adoption of the LEED standards.151 Moreover, architecture
firms are investing in hiring LEED-accredited profession-
als.152 Developing and ensuring compliance with a new
green building standard would be complex and costly and
would introduce more confusion into the still-developing
green building market. Development of a new standard
would radically delay widespread adoption of green build-
ing and would cripple the efforts to improve indoor air qual-
ity that are beginning to produce appreciable results.

A. The Role of State and Local Governments

Indoor air quality regulation in the United States is currently
administered primarily by state and local governments
rather than by the federal government.153 Development of
green building policies, therefore, should remain in the
hands of state and local governments. State and local gov-
ernments bear the impact of development, create building
codes, and can best assess local constituent needs and de-
sires. Thus, state and local governments are best positioned
to effectuate green building policies. The components of an
effective state or local green building policy include finan-
cial incentives, legislative reform, and education for devel-
opers and the public. A good starting point for state and
local governments interested in implementing a LEED-
based green building policy is the USGBC’s State and Local
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Government Tool Kit.154 Further, the State Environmental
Resource Center offers several model acts that would be
useful for governments beginning to implement green
building programs.

1. Financial Incentives

State and local governments should provide financial incen-
tives for green building.155 A variety of state and local gov-
ernment programs are already in place that provide funding
for projects built in accordance with the LEED standards.156

The first such state-sponsored financial incentive was a tax
credit initiative passed by New York in 2000 as part of the
state budget; it became effective in 2001.157 Legislation
passed in 2005 extended the tax credits passed in 2000 and
provides a total of $25 million in additional tax credits to be
awarded between 2005 and 2009.158 The 2004 LEED Incen-
tive Program in Seattle, Washington, provides at least
$15,000 to private-sector projects that commit to LEED cer-
tification, and at least $20,000 for projects that commit to at-
taining LEED silver certification.159 And Oregon offers tax
credits to buildings that attain at least LEED silver certifica-
tion.160 Oregon’s tax credits were successful in promoting
green building by offsetting the perceived cost increases as-
sociated with green building.161 Governments interested in
introducing tax incentives should consider the language
proposed by the State Environmental Resource Center in
their model Green Building Tax Credit Act.162

A variety of other creative financial incentives have been
developed at the state and local level. For example, an ordi-
nance was proposed in Burbank, California, that would re-
duce building permit fees for developers that incorporate
some of the LEED standards.163 Depending on the level of
incorporation, the fees would be reduced by 5 to 15%.164 A
proposed ordinance in Pasadena, California, would allow
LEED-certified projects to receive rebates and incentives

from the Department of Water and Power.165 In addition,
qualifying affordable housing projects would receive a
building fee rebate up to $1,000.166 State and local govern-
ments should introduce additional financial incentives to
combat the perceived and actual costs associated with
green building.

2. Legislative Reform

In addition to financial incentives, state and local govern-
ments should work to implement green building as policy
through legislative reform.

Building codes are a prime target for legislative reform.
Building codes ensure that structures are “safe, sanitary, and
increasingly, convenient and efficient.”167 While building
codes stem from concerns about structural safety, they also
integrate performance standards in other areas.168 Perfor-
mance standards “permit the use of any material that is able
to meet a performance standard.”169 The LEED standards
specify a variety of performance standards for indoor air
quality.170 For example, limits are set for the amount of
VOCs that can be present in adhesives and sealants used in a
building’s construction.171 Seattle, Washington, is consider-
ing adding elements of the LEED standards to its building
code.172 In response to municipalities moving to incorporate
the LEED standards into their building codes, the USGBC
created a “Greening the Codes” initiative.173 State and local
governments should follow this trend and use the perfor-
mance standards set out in the LEED standards as a starting
point for revisions to building codes.

Building code reform may be accelerated by the develop-
ment of a model indoor air quality code. Because building
regulation is complex, many state and local governments
rely on model building codes.174 In the 1970s, model energy
codes were developed and adopted by many states.175 Many
localities follow regional building codes, including the Uni-
form Building Code, the Southern Standard Building Code,
and the Basic Building Code.176 Specialty building codes
also exist, including the National Electric Code, the Na-
tional Plumbing Code, and the International Energy Conser-
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vation Code.177 A model indoor air quality building code
should be developed by incorporating the LEED standards
for indoor environmental quality.

State governments are leading the push for green building
by example. At least 12 states have programs in place that
mandate or encourage use of the LEED standards in con-
struction projects that are funded by the state government.178

Green building requirements for state-funded projects were
implemented by Maryland and New York in 2001, New Jer-
sey in 2002, Maine in 2003, California in 2004, and eight
other states in 2005.179 Recently, a comprehensive energy
bill was introduced in Hawaii that would require state build-
ings to attain LEED silver certification.180 And legislation
was proposed in Connecticut that would require new con-
struction built with at least 25% state money and costing $1
million to meet certain LEED standards.181 State govern-
ments that wish to implement similar standards may enact
legislation based on the State Environmental Resource Cen-
ter’s model Green Building Standards Act.182 Many cities
are following suit, encouraging or requiring green building
for city-funded projects.183 For example, the mayor of
Boston, Massachusetts, announced in 2005 that the city
would seek LEED platinum certification for all new munici-
pal buildings.184 The Green City Buildings Act in New
York, New York, requires most city buildings to be con-
structed in accordance with the LEED standards.185 Dallas,
Texas, has a similar ordinance that requires all municipal
buildings to be constructed in compliance with LEED stan-
dards.186 Agreen building ordinance in San Francisco, Cali-
fornia, requires LEED silver certification on all municipal
new constructions, renovations, and additions.187 LEED sil-
ver certification is also required on large city projects in At-
lanta, Georgia.188 And Boulder, Colorado, passed an ordi-

nance in 1998 requiring certain green building measures.189

LEED certification requirements for city buildings are also
in place in Austin, Texas; Portland, Oregon; and Seattle,
Washington.190 Cities interested in implementing green
building legislation can partner with Global Green USA, a
nonprofit that specializes in helping local governments for-
mulate green building policies.191

3. Education

State governments should consider requiring architects to
attend continuing education classes focused on green build-
ing under the LEED standards as part of their state licensing
requirements. Continuing education bills for architects cur-
rently exist in Connecticut, Hawaii, and New York.192 The
State Environmental Resource Center provides a model
Green Building Continuing Education Act to “establish[ ]
mandatory green building continuing education require-
ments for architects.”193

State and local governments should also provide educa-
tional programming to developers and the public.
Scottsdale, Arizona, created a lecture series focused on
green building.194 One of the lectures focused on interiors
and indoor environmental quality and addressed “strategies
for minimizing indoor pollutants including material selec-
tion, ventilation and filtration.”195 Numerous states and mu-
nicipalities provide educational materials and listings of re-
sources that can be downloaded from their websites.196 State
and local governments should work to strengthen their edu-
cational offerings. States and municipalities that require or
encourage green building in accordance with the LEED
standards should play a role in teaching developers and the
public about the benefits and the practical aspects of meet-
ing the standards.

B. The Role of the Federal Government

The WHO believes that national governments are central to
developing a strategy for managing indoor air quality.197

While the federal government should allow state and local
governments to introduce their own programs to improve
indoor air quality through green building, federal pro-
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grams should be introduced to provide tax savings for
green building, promote federal compliance with the
LEED standards, and offer green building education. In-
dustry groups support a limited role for the federal govern-
ment. For example, the Building Owners and Managers
Association (BOMA) International declared, “the federal
government should support [indoor air quality improve-
ment] through research and public education, focusing on
government building operations and regulating the indoor
use of harmful contaminants.”198

1. Financial Incentives

The federal government should provide some financial in-
centives for green building. Christine Ervin, former assis-
tant secretary for Energy Efficiency and Renewable Energy
and former president and chief executive officer of the
USGBC, expressed her belief that a federal tax credit pro-
gram would increase enthusiasm for green building.199 In-
deed, other countries have developed financial incentives
on the national level. For example, Finland successfully im-
plemented national government subsidies for indoor air
quality improvements in private houses.200

The High Performance Green Buildings Act of 2004 is
one example of proposed federal financial incentives for
green building.201 The bill authorizes the federal govern-
ment to provide grants to schools to allow for development
of school environmental quality plans.202 The bill also estab-
lishes a federal Office of High-Performance Green Build-
ings.203 The federal government should work to develop
similar grants and tax incentives for private sector organiza-
tions that choose to build green facilities.

2. Legislative Reform

A federal government policy to promote green building
should require that federal agencies design future building
projects around the LEED standards. The federal govern-
ment has already shown a commitment to adopting green
principles in its own internal operations through an Execu-
tive Order designed to “green[ ] the government through
waste prevention, recycling, and federal acquisition.”204

The order directs executive agencies to develop “procure-
ment preference programs favoring the purchase of [green]
products and services.”205 In response, EPA created the En-

vironmentally Preferable Purchasing program.206 Similarly,
EPA established the Federal Interagency Committee on In-
door Air Quality, co-chaired by EPA, the Consumer Prod-
uct Safety Commission, DOE, the National Institute for Oc-
cupational Safety and Health, and the Occupational Safety
and Health Administration.207 And the federal government
recently held a White House summit that resulted in a mem-
orandum of understanding between federal agencies about
how they would continue to implement green building.208

The New Apollo Energy Act of 2005 is one example of
proposed federal legislation that would require the adoption
of green building in internal operations.209 The bill requires
that federal buildings meet the LEED silver standards.210

The legislation was introduced in response to a report pre-
pared in 2003 by the Federal Environmental Executive that
summarized the federal government’s sustainability poli-
cies and provided recommendations for the future.211 Sup-
port exists for further federal legislation. In response to the
enactment of the Energy Policy Act of 2005, a survey of en-
gineers indicated that 67% wanted more efficient building
and equipment codes.212

3. Education

The broad scope of federal agencies makes the federal gov-
ernment well positioned to provide developers and the pub-
lic with educational materials related to green building and
indoor air quality. For example, EPA maintains several edu-
cational programs through its Green Indoor Environments
Program.213 The programs are focused on improving indoor
air quality in institutional buildings, schools, and homes
through interactive CD-ROMs and pamphlets.214 In associ-
ation with the Green Indoor Environments Program, the In-
door Air Quality Information Clearinghouse maintains a
toll-free number to provide answers to questions.215 The
federal government should develop programs that address
some of the specific benefits of developing in compliance
with the LEED standards.
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C. The Role of Nonprofit Organizations

Nonprofit organizations can be effective in disbursing
green building funding, advocating for legislative reform,
and disseminating green building knowledge. Nonprofit
organizations provide independent services and advocacy
while working in cooperation with state, local, and federal
governments.216 Governments provide 36% of income to
nonprofit organizations in the form of grants, contracts,
and reimbursements.217 With that in mind, governments
should provide funding to nonprofit organizations that
fund or promote green building. Governments should also
consider collaborating with nonprofit organizations to pro-
vide services. For example, the Minnesota Office of Envi-
ronmental Assistance partnered with several nonprofits to
provide joint green building education programs.218

Armed with increased government support, nonprofit or-
ganizations should play a significant role in improving in-
door air quality though green building in accordance with
the LEED standards.

1. Financial Incentives

A variety of grants are available for nonprofit organizations
seeking to construct a new green facility. For example, the
Kresge Foundation launched a Green Building Initiative de-
signed to “increase the awareness of sustainable or green
building practices among nonprofits and encourage them
to consider building green.”219 The organization offers
grants to nonprofit organizations ranging from $25,000 to
$100,000 that cover the added costs of planning a green
building above the standard planning process.220

Grants from the Kresge Foundation enabled several
nonprofit organizations to implement specific indoor air
quality improvements in their facilities. Furman University
constructed the first LEED-certified building in South
Carolina.221 The University used specific measures related
to indoor air quality, including carbon dioxide sensors, ex-
tensive use of materials low in VOCs, and a below-building
venting system that manages radon gas that rises naturally
from rock.222 The Discovery Center, expected to obtain
LEED silver certification, implemented such indoor air
quality measures as increased ventilation, limited use of
polyvinyl chloride, and use of low VOC materials in car-

pets, flooring, paints, finishes, glues, and adhesives.223 The
Community School of Music and Arts applied the LEED
standards to improve indoor air quality through a heating,
ventilation, and air-conditioning system that uses outside air
and through minimal use of carpet and other floor/wall fin-
ishers.224 An increasing number of nonprofit organizations
provide similar grants. For example, a $1.3 million grant
from Illinois Clean Energy Community Foundation en-
abled the Museum of Broadcast Communications in Chi-
cago, Illinois, to move forward with a plan to construct a
new green facility.225

2. Advocacy of Legislative Reform

A primary role of nonprofit organizations is advocacy, the
objective of which is “mobilizing broader public attention to
societal problems and needs.”226 Nonprofits should be in-
volved in advocating legislative reform at all levels. The
American Institute of Architects recently began a “long-
range process to advocate green building legislation at both
the federal and state levels.”227 The organization claims sev-
eral victories in advocating state legislative reform.228

Global Green USA engages in “targeted advocacy” that
“implements ground-breaking environmental policy.”229

Other nonprofit organizations, including environmental and
citizens rights groups, should advocate for legislative re-
forms that would increase the adoption of LEED standards
as a means for solving poor indoor air quality.

3. Education

Nonprofit organizations play a significant role in educating
developers and the public. For example, in conjunction with
their green building grants for nonprofit organizations dis-
cussed above, the Kresge Foundation also offers educa-
tional materials and green building workshops.230 The
USGBC runs a variety of educational programs, including
workshops, web-based learning, and the Greenbuild Inter-
national Conference & Expo.231 The New York chapter of
the USGBC launched Green Building Matters, a series of
public programs “to explore critical issues related to devel-
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oping high-performance, sustainable buildings.”232 In addi-
tion to programs run by the USGBC, there are several other
conferences that aim to promote green building, including
the National Association of Home Builders’ National Green
Building Conference.233

Numerous nonprofit organizations specialize in dissemi-
nating green building knowledge to other private sector en-
tities. These organizations should receive government fund-
ing. To that end, Boston, Massachusetts, through the Boston
Redevelopment Authority, awarded a grant to Third Sector
New England for use in a green building feasibility study.234

Third Sector New England now shares the knowledge it
gained as a result of work made possible by the grant with
other nonprofits, government agencies, and businesses en-
gaged in green building planning.235

Knowledge-sharing, green building-focused nonprofit
organizations are becoming increasingly common. For ex-
ample, the Cleveland Green Building Coalition was formed
to “generate broad support for various individual efforts,
build momentum, and advance the green building agenda in
Cleveland and Northeast Ohio through education, consulta-
tion, and cooperation.”236 The Green Building Alliance
serves a similar role in Pittsburgh, Pennsylvania.237 On the
national level, the National Resources Defense Council of-
fers a comprehensive five-step guide for constructing a
green workplace from inception to marketing.238

Higher education institutions should also educate future
leaders on the benefits of green building.239 A class at Cor-

nell University offered jointly by the College of Human
Ecology and the College of Architecture, Art, and Planning
teaches students how to implement the LEED standards.240

Undergraduate and graduate students perform research for
real projects, including the Grand Canyon’s South Rim fa-
cility.241 A similar course is available to students at Pennsyl-
vania State University.242 Colorado State University offers a
Green Building Certificate that incorporates an overview of
the LEED standards as a significant component.243 Students
at the elementary level can also benefit from education on
the benefits of green building.244 A green school in Texas,
constructed with low-chemical products to improve indoor
air quality, serves as an education tool to teach students the
benefits of environmental conservation.245 The project was
funded in part by a $200,000 grant from the government.246

Federal, state, and local governments should continue to
fund similar projects that will teach future generations the
benefits of green building.

V. Conclusion

Widespread adoption of green building in accordance with
the LEED standards is the key to improving indoor air qual-
ity. As the personal, economic, and legal complications of
poor indoor air quality and indoor air quality-related ill-
nesses like SBS mount, the time is right for policymakers to
formulate and implement a comprehensive policy aimed at
improving indoor air quality. A comprehensive indoor air
quality policy should enable governments and nonprofit or-
ganizations to encourage green building in accordance with
the LEED standards through financial incentives, legisla-
tive reform, and education for developers and the public.
When the public and private sectors respond to the problem
of indoor air quality with a comprehensive LEED-based
green building policy, office workers will at last be able to
breathe easy.
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