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Introduction

Though less than a 
decade old, the U.S. 
Green Building Coun-

cil’s Leadership in Energy and 
Environmental Design (LEED) 
standards are already having a sig-
nificant impact on the materials and 
systems that clients are demanding 
and architects and engineers are 
specifying. 

Initially directed only toward 
new commercial construction, 
LEED standards now also target 
core-and-shell construction and 
interior build-outs as well as exist-
ing commercial construction. They 
are also expanding into residential 
construction and development.

Developers who seek to 
minimize their buildings’ impact 
on the environment and maxi-
mize the comfort and well-being 
of building occupants use the 
clear guidelines and quantifiable 
goals in the standards.

LEED offers a point-based system and  provides 
varying levels of certification—“certified,” “silver,” “gold,” 
and “platinum.” This system allows designers to balance 
the costs and benefits of specific products and construc-
tion practices. 

What’s more, many developers now turn to the 
LEED standards for guidance even when they have 
no intention of seeking LEED certification. Plus, build-
ing professionals from all disciplines are earning LEED 
accreditation to help their clients enact the standards’ 
sometimes complex requirements.

As a significant contributor to energy bills and oc-
cupant comfort, lighting is addressed throughout the LEED 
standards. Specific guidelines include limiting exterior light 
pollution and allowing individual lighting controls. 

Lighting is also included as part of larger goals, such 
as meeting the overall energy-use targets of the American 

Society of Heating, Refrigerating and Air-Conditioning En-
gineers (ASHRAE) Standard 90.1-1999, “Energy Standard 
for Buildings Except Low-Rise Residential Buildings.” 

Lighting manufacturers are responding with new 
lamps, fixtures, and controls to help designers and owners 
meet LEED efficiency and comfort targets.

Building team members with specific design ques-
tions should consult applicable LEED rating systems and 
referenced standards, along with LEED-accredited profes-
sionals. This publication provides a general overview of 
issues the building team should consider when designing 
and specifying lighting systems for LEED-compliant new 
construction, including:

◆ Interior and exterior lighting levels;
◆ Fixture and lamp specification;
◆ Control-system design; and 
◆ Ongoing lighting-system maintenance.
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Setting the Levels

E mbedded in the LEED 
rating system for new 
construction is required 

compliance with ASHRAE/IESNA (Il-
lumination Engineering Society of North 
America) Standard 90.1-1999. Standard 
90.1-1999 is specified as a minimum; lo-
cal energy codes, if stricter, should serve 
as a minimum performance criterion for 
buildings submitted for certification. 

With this requirement, the rating 
system ensures that buildings meet a 
minimum, baseline efficiency standard. 
As of 2005, this LEED requirement is 
somewhat redundant, as—under U.S. 
law (Department of Energy regulations), 
all new buildings are now required to 
meet ASHRAE 90.1 guidelines. 

Designers gain additional LEED 
credit for improving a building’s en-
ergy performance beyond what would 
have been achieved through follow-
ing the ASHRAE/IESNA standard. 
Documented energy simulations are 
required to determine the degree to 
which buildings meet or surpass base-
line performance levels. 

Required interior lighting lev-
els are not specifically called out in the LEED system. 
That’s because Standard 90.1-1999 incorporates highly 
detailed lighting power-density tables for a range of 
building types and areas. The goal here is two-fold: 
reduce the amount of energy consumed by lighting sys-
tems and reduce resulting cooling loads by cutting the 
amount of heat that lighting systems produce. 

LEED guidelines provide more specific requirements 
for exterior lighting. These are intended to minimize the 
impact of outside illumination on the evening sky. In addi-
tion to referencing the IESNA’s Recommended Practice 
Manual: Lighting for Exterior Environments, LEED’s Light 
Pollution Reduction credit outlines some specific perfor-
mance criteria, including:

◆ Exterior luminaires with more than 1,000 initial 
lamp lumens should be shielded.

◆ Exterior luminaires with more than 3,500 initial 
lamp lumens should meet IESNA’s full-cutoff  
classification.

◆ The maximum candela value of all interior light-
ing should fall within the building, not shine out 
through windows.

◆ The maximum candela value of all exterior lighting 
should fall within the property.

◆ Luminaires within a distance of 2.5 times their 
mounting height from the property boundary 
should be shielded so that no light from them 
crosses the property boundary.

ASHRAE, IESNA & The NEIS
ASHRAE is the American Society of Heating, Refrigeration, 
and Air-Conditioning Engineers. 

IESNA is the Illuminating Engineering Society of North 
America.

NEIS are National Electrical Installation Standards. 

In cooperation with IESNA, the National Electrical 
Contractors Association, develops and publishes several 
National Electrical Installation Standards. 

NECA/IESNA 500-1998, Recommended Practice for Installing 
Indoor Commercial Lighting Systems (ANSI)

NECA/IESNA 501-2000, Recommended Practice for Installing 
Exterior Lighting Systems (ANSI).

NECA/IESNA 502-1999, Recommended Practice for Installing 
Industrial Lighting Systems; and

NECA/IESNA 504 - Standard for Installing Lighting Control 
Devices and Systems.

For additional information, see the NECA-NEIS web site at 
www.NECA-NEIS.org/standards and select “Lighting” from the 
menu at the left.
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LEED Fact Sheet
LEED (Leadership in Energy and Environmental Design) Green Building Rating System is a volun-
tary standards and certification program that defines high-performance green buildings—which are 
more environmentally responsible, healthier, and more profitable structures. Developed by USGBC, 
it addresses a variety of buildings and building project types through individualized systems, including:

◆ New Construction (LEED-NC)
◆ Existing Buildings (LEED-EB) 
◆ Commercial Interiors (LEED-CI) 
◆ Core & Shell (LEED-CS) 
◆ Homes (LEED-H) 
◆ Neighborhood Development (LEED-ND)

In addition, application guides are available to provide information and instruction about applying 
LEED to market segments. Application guides include Campuses, Retail, Labs, Healthcare and Schools. 

LEED rating systems are developed through a consensus process in USGBC committees. Each volun-
teer committee is composed of a diverse group of practitioners and experts representing a cross-sec-
tion of the building and construction industry. Any USGBC member can serve on a committee, and 
all committee procedures and proceedings are available at www.usgbc.org.

Getting Certified
LEED-certified buildings have lower operating costs, higher lease rates, and happier and healthier oc-
cupants than conventionally-constructed structures. Certification under LEED validates to the mar-
ket that your building is green and setting standards and measures for the building’s performance.

There are four progressive levels of certification: Certified, Silver, Gold, and Platinum. To get certi-
fied, projects must be registered and submit completed LEED project documentation for review. Certi-
fication typically takes three months from submittal.

2005 Program Highlights

◆ 2,164 LEED registered projects.
◆ 285 LEED certified projects.
◆ Registered and certified LEED projects represent 300 million square feet.
◆ There are LEED projects in 50 states and 12 countries.
◆ LEED has been licensed for use in Canada by the Canada Green Building Council.
◆ LEED was first released for new construction (LEED-NC) in 2000.

Source: U.S. Green Building Council
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A

Specifying Efficiency

s a performance-based system, LEED 
gives designers a good deal of free-
dom. Designs can incorporate what-

ever products a designer chooses, as long as total 
energy consumption doesn’t exceed specified targets. 
Lighting-equipment manufacturers have responded to 
specifiers’ needs for greater selection of energy-effi-
cient products by developing a broad range of options.

What’s most needed, at this point, are dimma-
ble electronic ballasts—and lamps that perform as 
well as standard models, but which can be adjust-
ed to meet the needs of varying tasks and ambi-
ent lighting levels. Though dimmable fluorescent 
and high-intensity discharge (HID) products have 
been available for several years, it’s only recently 
that these offerings have begun to live up to their 
performance promises.

Fluorescent lighting has long been the tech-
nology of choice for many commercial applica-
tions. However, dimmable fluorescent ballasts 
and lamps have proven problematic in the past. 
Standard electronic ballasts could not dim fluores-
cents enough for some low-light applications, while 
specialized models designed to achieve special, ar-
chitectural lighting effects were just too expensive. 

New, more affordable models, however, allow 
lamps to be dimmed to as low as 5% of their potential 
light output, which should be low enough for most 
settings (such as conference rooms) requiring that 
level of flexibility.

Additionally, new T5 high-output (HO) fluo-
rescent lamps are gaining favor in combination 
with dimmable control systems. These fluorescent 
systems are even replacing metal halide and other HID 
technologies in high-bay warehouse, big-box retail, fac-
tory and athletic-facility applications. 

When used in highly reflective luminaires, T5HOs can 
operate more efficiently than comparable HID products. 
What’s new (for fluorescents in these applications) is that 
they also provide lower lumen depreciation rates, better 
dimming options, virtually instant startup and restrike, and 
better color rendition. Further, these new lamps are signifi-

cantly slimmer than older fluorescent models. This means 
the fixtures where they are used need less head room. 

Said to be the fastest-growing lamps in the fluo-
rescent category, the efficiency of T5HO lamps is a big 
factor in their growth thus far. While HID fixtures typi-
cally perform at a peak of approximately 70% efficiency, 
capturing and redirecting about 70% of lamp light, new 
computer-designed fluorescent fixtures with engineered 
curves and highly reflective surfaces are now seeing ef-
ficiencies `up to the high 90% range.

DALI: A Sketch

One big issue faced by those specifying control systems 
is the proprietary nature of most building-control prod-
ucts. Industry participants seem to be addressing this 
concern with open-protocol systems—such as BACnet 
and LonWorks—that enable users to mix and match 
products from different manufacturers. 

Ballast and lighting-control makers are now explor-
ing a similar approach with the digital address-
able lighting interface, or DALI. Though it’s still 
a relatively new concept, DALI-based ballasts and 
controls are becoming more available. 

In addition to its mix-and-match capabilities, DALI 
enables building owners and managers to program—
and reprogram—large numbers of ballasts either as a 
group or individually. An example: Banks of fluores-
cent fixtures can be dimmed as a whole, and office 
space can be easily reconfigured—without having 
to remove and replace individual lighting fixtures to 
meet new needs.

DALI also enables remote monitoring of individual 
ballasts, making for easy identification of failed units. 
The system also can help managers and owners verify 
related lighting-energy savings, which could contrib-
ute to meeting the measurement and verification goal 
called out in Credit 5 of the LEED rating system.
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Spotlight on Dimming Systems

Although performance of fluorescent dimming sys-
tems has improved greatly over the last decade, some 
researchers feel that we still don’t know enough about 
how to design these systems for maximum reliability. 

In response, the Lighting Research Center (located 
at Rensselaer Polytechnic Institute in Rensselaer, 
N.Y.) has begun a study designed to provide the 
basis for possible future standards to ensure consis-
tent reliability.

Long-term testing of linear fluorescent lamps on a 
wide range of dimming ballasts is planned for the 
three- to five-year study. More than 850 systems will 
be tested.

Researchers note that these lamps were originally 
designed to work in a steady state—fully-on or fully-
off. The study will explore the operational parameters 
of dimmed lamps to minimize performance problems 
that may appear over time and to develop a scientific 
basis for new dimming-system standards.

nergy efficiency in the 2000s has 
been a major enabler, making 
possible the increasing sophistica-

tion of today’s building-control systems. Lighting 
controls play a big part in LEED-certified designs, 
both in meeting minimum Standard 90.1-1999 
requirements and in improving building energy 
performance beyond baseline levels. 

Lighting control technologies also play a 
role in meeting LEED’s indoor-comfort guide-
lines, allowing occupants to have greater control 
over their work environment.

As a baseline, Standard 90.1 requires use 
of occupancy sensors or lighting-control panels 
to turn lights off when a space isn’t being used. 
LEED’s rating system takes that guideline a step 
further in Credit 6.1 (“Controllability of Systems: 
Perimeter Spaces”) and Credit 6.2 (“Controllabil-
ity of Systems: Non-Perimeter Spaces”), both 
under the Indoor Environmental Quality heading. 

To qualify for the perimeter-space credit, 
buildings need to average at least one lighting 
control zone per 200 square feet for all regularly 
occupied areas within 15 feet of a perimeter wall. 
Non-perimeter spaces need controls for at least 
50% of all individuals in regularly occupied areas.

Individual control requirements can be met 
by task lighting, in many cases. Providing lower 
overall lighting levels along with user-controlled 
task lights can be especially useful in computer-
intensive environments, where higher light levels 
can cause glare on monitors. 

Real energy savings can kick in when occupancy 
and daylight sensors are combined with lighting controls to 
ensure lights are only on when and where they are needed.

Improvements in dimmable ballasts are finally en-
abling daylight-harvesting schemes that designers have 
been encouraging for years. In these plans, photosensors 
are tied to dimming controls, so that fixtures are turned 
down when available daylight levels are high. Conversely, 
controlled lamps become brighter as daylight decreases. 

One result: Today’s integrated building designs incor-

porate plenty of low heat-gain glazing to optimize daylight 
harvesting without increasing building heat loads.

Designers, contractors, and owners need to recog-
nize the importance of calibration and commissioning in 
successfully implementing any sensor technology. If these 
systems aren’t properly adjusted from the start, building 
occupants will simply override the automatic controls, 
eliminating any possible savings. 

Daylight sensors, especially, must be carefully tested 
and adjusted to related lighting controls to ensure the bal-
ance of natural and artificial light remains comfortable for 
area occupants.

Controlling & Harvesting Light

E
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Maintaining the Savings

EED’s rating system covers the initial 
construction/renovation process, not ongo-
ing maintenance. However, a strong lighting 

maintenance program is one of the best ways facility own-
ers and managers can ensure promised energy savings 
are actually realized.  

Over time, age and dirt accumulation lead to a 
steady drop in light output from even the most efficient 
lamps, even as those lamps consume the same amount 
of energy. In fact, lighting output can drop by up to 50% 
before lamps actually fail. And, as overall lighting levels 
drop, occupants may be tempted to bring in their own, 
less-efficient light sources. A facility- or area-wide replace-
ment process, which also incorporates simultaneous 
fixture cleaning, can help maintain both lighting levels and 
efficient performance.

Determining the right interval for completing group 
relamping depends on a number of factors, including:

◆ types of lamps and ballasts used (electronic bal-
lasts generally last longer than magnetic models); 

◆ the products’ rated lifetimes; 
◆ how many hours lighting operates in an average 

year; and 
◆ how clean or dirty the affected area typically is. 

Lamps and ballasts should be replaced when they 
reach 70% of their rated lives, according to U.S. Environ-
mental Protection Agency recommendations—whether the 
lamps are still operating or not. Group relamping is more 
efficient than changing lamps one by one as they fail, and 
the practice helps maintain consistent light levels across a 
facility.

The “green building” movement, as expressed in the 
LEED rating system, helps building owners and those who 
serve them to ensure the design of new buildings (and the 
retrofit of existing structures) is done with energy-efficien-
cy and environmental impact uppermost in mind. 

Lighting design is an important piece of “green 
building” goals and hoped-for accomplishments. This 
document has but scratched the surface of the potential 
embedded in LEED and the referenced regulations. 

L Web Resources & References
The following websites offer additional 
information regarding the U.S. Green Building 
Council’s LEED rating systems, and high-
efficiency lighting designs and products:

ASHRAE—www.ashrae.org 

Building Codes Assistant Project— 
www.bcap-energy.org 

Energy Design Resources— 
www.energydesignresources.com

Energy Star Program (US EPA)— 
www.enerystar.gov 

IALD (International Association of Lighting 
Designers)—www.iald.org

IESNA (Illuminating Engineering Society of 
North America)—www.iesna.org 

LEED specifics (U.S Green Building Council)—
www.usgbc.org

Lighting Research Center—www.lrc.rpi.edu 

NEIS (National Electrical Installation 
Standards)—www.neca-neis.org 
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Case Study: LEED in Commercial Interiors
Thanks to LEED for Commercial Interiors 
(LEED-CI), the U.S. Green Building Council 
(USGBC) headquarters in Washington, D.C., is 
now green on the inside. “The USGBC is now 
able to experience, in our own offices, the kind of 
change we’re making in the world. It’s exciting to 
see LEED coming full circle,” said Rick Fedrizzi, 
president and CEO of the USGBC.

A Case for Green Building

Building green was a natural for USGBC. As a 
tenant, USGBGC hasn’t been able to pursue 
LEED certification for prior years’ expansions 
because LEED for New Construction (LEED-
NC) didn’t address the particular needs of tenant 
improvement and interior renovation projects. 

But this time, a new rating system—tailored to commercial interiors—was making its debut. The availabil-
ity of the LEED-CI pilot program, combined with the pressing need to expand available work space to 
make room for new staff, gave USGBC its first opportunity to build green.

Project Goals and Results

Goals were to create a green headquarters space that would showcase LEED-CI, serve as a learning 
space, and give the USGBC’s staff its first green workspace. At the project’s outset, preexisting walls 
were removed to give everyone access to natural light and views. All of the doors and lighting fixtures 
were either set aside for reuse or returned to the building owner for use in other renovations. 

The resulting office is drastically different. “The first day we moved in, there was an immediate positive 
reaction to the daylighting and the open floor plan,” commented Pegi Shriver, vice president of marking 
and development. Benefits accrue outside of the newly renovated space, as well. A dramatic reduction in 
watts-per-square-foot was achieved by removing excess lighting fixtures, which results in energy savings 
for the building owner. Text and photo courtesy of the U.S. Green Building Council.
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