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Introduction 
For years, we thought little about lighting. We were called upon to make few 
decisions about our lights because the choices were limited.  That has all changed.  
Lighting is undergoing a technology revolution never before seen in the field. 

As Rensselaer Polytechnic Institute said in a recent news release about its lighting 
research programs, 

“The field of lighting is undergoing a fascinating, revolutionary transformation. 
The century-old light bulb is steadily ceding ground to its high-tech successor, the 
light-emitting diode (LED). While the promise of LEDs as a long-lived, energy-
efficient heir to light bulbs is undeniable, the true promise of LED and solid-state 
lighting technology transcends illumination. LEDs offer the potential to control, 
manipulate, and use light in entirely new ways for a surprisingly diverse range of 
areas.” 

This revolution has spurred a myriad of new lighting products and companies—
focused on LEDs, as well as other efficient technologies.  

Marketing materials and technical reports about lighting now abound. It’s not easy 
for business owners with little time to wade through all of the noise about lighting 
on the Internet. So RealEnergyWriters.com and The Daily Energy Report has done 
the job for you.  We prepared “Energy Efficient Lighting Explained: A guide for 
business people who aren’t business techies” to help commercial enterprises 
understand their options, including the benefits, costs and savings offered through 
the installation of high- efficiency lighting. We describe the big-picture landscape 
and today’s political controversies surrounding light bulbs, so that you can 
understand the excitement swirling around lighting. We also describe the various 
kinds of lighting and lighting controls and their pluses and minuses. In addition, we 
provide audio interviews with leaders in the field about energy efficient lighting 
and how to best take advantage of the different options. And finally, we feature 
some of the valuable government incentives now available that can help reduce the 
cost of your lighting project.  Lighting is considered to be one of the most cost-
effective energy- efficiency investments. We think you’ll see why after reading 
this report.  

http://www.lrc.rpi.edu/
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This report is written by veteran energy journalists Lisa Cohn and Elisa Wood, 
along with Reid Smith, editor of Energy Efficiency Markets and Ben Lack, 
CEO/Chief Conversationalist of The Daily Energy Report.  

If you’re considering installing energy-efficient lighting, start here so you can 
make an informed decision. We also suggest that lighting and energy efficiency 
businesses use this report in educating customers. 

 

Who will benefit from this report? 

 US businesses considering installing energy-efficient lighting 
 Lighting and energy-efficiency companies who can use the report to educate 

customers (See copyright below.) 
 Corporate and government decision-makers seeking an overview of the 

lighting market 
 Building owners who want to ‘green’ their facilities 
 Commercial enterprises seeking to decrease their energy bills 
 Innovators and investors in search of an introduction to the lighting market 

 

Companies and organizations named in this report 
 Adura Technologies  
 Ameresco 
 American Council for an 

Energy Efficient Economy  
 Bostonian 
 Cascadia Capital 
 Columbia Lighting 
 Consolidated Edison 
 Coolnrg USA 
 Crestline  
 Cushman & Wakefield 
 Conservation Services Group 
 CPower 

 Daintree Networks 
 Digital Lumens 
 Earth Markets 
 EcoAlign 
 Efficiency Vermont 
 Element Markets 
 Energy Cost Savings Council 
 Energy Star 
 EnerNOC  
 General Electric 
 Global Climate Strategies 
 Greentech Media 
 Groom Energy 

http://www.realenergywriters.com/lisa-cohn/
http://www.realenergywriters.com/elisa-wood/
http://www.dailyenergyreport.com/
http://www.realenergywriters.com/free-newsletter/
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 IBM 
 Illuminating Engineering 

Society of North America 
 Johnson Controls 
 Leviton 
 Licht Kunst Licht 
 Lighting Controls Association 
 Light Right Consortium 
 Lindsay Ferrai Office Building 
 Lumenergi 
 Lumetric 
 Midwest Energy Efficiency 

Alliance 
 National Grid 
 Neuwing Energy 
 New Buildings Institute 
 New York State Energy 

Research & Development 
Authority 

 Nexant 
 Northeast Energy Efficiency 

Partnership 
 NStar 

 Pike Research 
 Osram Sylvania 
 Pacific Gas & Electric 
 Philips 
 Progress Energy 
 Redwood Systems 
 San Diego Gas & Electric 
 Sacramento Municipal Utility 

District 
 South Florida Tea Party 
 Sterling Planet 
 USAID Environmental 

Cooperation-Asia Clean 
Development and Climate 
Program  

 University of California, Davis 
 University of Maryland 
 US Department of Energy 
 US Energy Information 

Administration 
 US Environmental Protection 

Agency 
 UTC Power 
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PART 1 

Efficient Lighting and Your Business 
 

Why change? 

The common incandescent light bulb was an unqualified success for almost a 
century.  It did its job and did so cheaply, giving inventors little impetus to change 
the technology over the years. What invention it did encourage came in the form of 
jokes about how many people it takes to screw one in. 

Then, as innovators became increasingly aware of the value of energy efficiency, 
they began to realize that maybe the light bulb didn’t work so well. In fact, 
contrary to its name, the light bulb did not emit light, but heat. Heat bulb might 
have been a more appropriate nomenclature, given that 90 percent of the energy it 
consumes produces heat, not light, according to the US Government’s Energy Star,  
program. 

Who cares, you say? The old-fashioned light bulb works just fine, illuminating my 
office, store or home. Why change?  The problem is that all this heat means 90 
percent of the energy that goes into the light bulb dissipates as waste. As a result, 
you are paying for energy that you will never use.  Think of it as water. You buy a 
gallon container, but you throw nine-tenths of the contents down the drain and only 
use one-tenth for drinking. That’s what it is like to use incandescent light. 

Saving money with better lighting 
Businesses and consumers pay for this wasted energy both directly and indirectly. 
It’s easy to see the direct costs. A compact fluorescent light bulb (CFL), the most 
commonly used energy-efficient light at this point, creates about 75 percent less 
heat than a standard incandescent light bulb, and lasts about 10 times longer, 
according to Energy Star. CFLs cost more to buy, but so much less to operate, that 
they pay back their initial cost many times over. By removing one incandescent 
and replacing it with one CFL, you save on average $69 over the product’s 
lifetime, according to the US Environmental Protection Agency (EPA). Exactly 
how much money you will save depends on your electric rate, which varies by 
utility. In its calculation, the EPA assumed an electric rate of 11.3 cents/kWh. If 

http://www.energystar.gov/index.cfm?c=cfls.pr_cfls_glossary
http://www.energystar.gov/
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you operate a business in North Dakota, you’re paying a lot less than that for 
electricity, about 6.6 cents/kWh, so your savings from a CFL will be lower. If 
you’re in Hawaii, you are paying a lot more, about 28 cents/kWh, so your savings 
will be greater. Below is a chart of the average commercial electric rates in the 50 
states. Is your business in one of the pricier states? If so, an investment in new 
lighting may quickly pay back. After you’ve found your electricity rate, you can go 
to this calculator and gauge what you’ll save at your business or home if you 
switch from old-fashioned incandescent light bulbs to CFLs 
http://e3living.com/cfl-savings-calculator. (Of course, CFLs are just one kind of 
efficient lighting. Others include the up-and-coming LED light and highly effective 
lighting controls, which are described in Section III of this report.) 
 
Average Retail Price of Electricity to Ultimate Customers by End-Use Sector, by State, February 2011 and 2010 
(Cents per Kilowatthour)         
  

Residential Commercial Industrial Transportation 

Census Division 

and State 

  Feb-10 Feb-11 Feb-10 Feb-11 Feb-10 Feb-11 Feb-10 Feb-11 

New England 15.91 16.28 14.35 14.74 12.58 12.99 8.51 9.68 

Connecticut 17.63 19.08 15.82 16.66 13.45 14.75 10.31 13.29 

Maine 15.85 15.58 12.7 13 9.54 9.65 -- -- 

Massachusetts 14.6 14.97 13.92 14.44 13.17 13.56 7.2 7.89 

New Hampshire 16.34 15.48 14.4 13.77 12.59 12.62 -- -- 

Rhode Island 16.36 16.03 12.93 13.38 11.42 12.46 13.87 12.58 

Vermont 15.96 15.33 13.77 13.23 10.15 9.58 -- -- 

Middle Atlantic 15.19 14.92 13.26 13.36 8.91 8.73 13.06 11.93 

New Jersey 16.7 15.82 13.43 13.24 11.86 11.83 10.87 12.36 

New York 17.45 17.86 15.22 15.23 9.25 9.12 14.09 13.47 

Pennsylvania 12.72 12.22 9.77 10.37 8.36 8.03 9.6 7.32 

East North Central 11.04 10.52 9.41 9.12 6.46 6.34 6.75 7.44 

Illinois 11.22 10.56 8.58 8.53 6.23 6.61 6.6 7.26 

Indiana 9.51 8.79 8.8 8.19 6.3 5.77 9.86 8.75 

Michigan 12.47 11.52 10.14 9.61 7.35 6.88 9.38 10.84 

Ohio 10.45 10.51 9.66 9.59 6.01 6.17 6.63 8.48 

Wisconsin 12.57 12.04 10.19 9.71 7.17 6.6 -- -- 

West North Central 8.98 8.31 7.6 7.1 5.77 5.38 6.44 6.03 

Iowa 9.64 8.87 7.44 6.78 5.11 4.64 -- -- 

Kansas 9.74 9.27 8.27 7.97 6.41 5.79 -- -- 

Minnesota 10.24 9.6 8.14 7.92 6.2 6.28 7.62 7.91 

Missouri 8.32 7.4 7.15 6.29 5.47 4.74 5.52 4.56 

Nebraska 8.03 7.9 7.47 7.24 5.57 5.31 -- -- 

North Dakota 7.31 7.05 6.88 6.66 6.2 5.91 -- -- 

South Dakota 8.3 7.99 7.39 7.11 6.01 5.77 -- -- 

South Atlantic 10.96 10.83 9.5 9.46 6.56 6.48 9.09 10.66 

http://e3living.com/cfl-savings-calculator
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Delaware 13.06 12.96 11.07 11.6 9.56 9.4 -- 9.59 

District of Columbia 13.25 13.21 13.58 13.59 7.7 8.19 10.94 12.32 

Florida 11.67 11.62 10.11 10.16 8.97 8.62 9.34 8.95 

Georgia 10.15 9.49 9.64 9.24 6.32 6.09 7.38 6.99 

Maryland 13.62 14.21 11.79 11.91 9.56 10.03 9.27 11.44 

North Carolina 10.12 10.15 8.06 8.12 5.83 5.66 6.94 7.37 

South Carolina 11.57 10.43 9.34 9 5.62 5.49 -- -- 

Virginia 9.84 10.27 7.61 7.81 6.47 6.99 7.63 7.41 

West Virginia 8.82 8.34 7.75 7.46 6.04 5.77 8.69 8.85 

East South Central 9.72 8.76 9.7 8.9 5.92 5.29 12.33 11.02 

Alabama 10.88 9.99 10.45 9.86 5.85 5.26 -- -- 

Kentucky 8.74 8.06 8.44 7.83 5.16 4.76 -- -- 

Mississippi 9.97 9.17 9.65 9.27 6.48 5.97 -- -- 

Tennessee 9.42 8.19 9.98 8.76 6.89 5.89 12.33 11.02 

West South Central 9.97 10.27 8.65 8.97 5.88 6.07 9.81 9.68 

Arkansas 7.93 8.52 6.93 7.63 5.1 5.43 11.55 10.87 

Louisiana 8.36 8.54 8.38 8.69 5.21 5.97 8.79 9.54 

Oklahoma 8.31 8.08 7.13 6.79 5.18 4.45 -- -- 

Texas 10.94 11.38 9.11 9.5 6.38 6.49 9.93 9.69 

Mountain 9.76 9.79 8.46 8.28 5.64 5.7 9.36 8.47 

Arizona 9.93 9.85 8.82 8.59 6.02 6.18 -- -- 

Colorado 10.5 10.57 8.96 8.54 6.7 6.39 9.88 8.66 

Idaho 7.79 7.69 6.54 6.72 4.6 4.65 -- -- 

Montana 9.33 8.61 9.07 8.25 5.17 5.57 -- -- 

Nevada 11.86 13 9.49 10.33 5.68 6.6 7.94 10.55 

New Mexico 10.18 9.92 8.69 8.3 5.95 6.04 -- -- 

Utah 8.35 8.23 6.9 6.71 4.73 4.41 8.82 7.72 

Wyoming 8.5 8.26 7.57 7.39 5.21 4.95 -- -- 

Pacific Contiguous 11.9 11.74 11.31 10.56 7.44 7.27 8.09 8.4 

California 14.83 14.65 12.96 11.96 10.07 9.84 8.09 8.46 

Oregon 9.39 8.61 8.34 7.58 5.67 5.26 7.81 6.93 

Washington 8.04 7.66 7.49 7.29 4.09 4.06 8.64 7.32 

Pacific Noncontiguous 24.33 22.17 21.86 19.47 22.26 19.38 -- -- 

Alaska 16.76 16.1 14.79 13.56 15.51 14.13 -- -- 

Hawaii 31.04 27.46 28.44 25.34 24.82 21.5 -- -- 

U.S. Total 11.2 10.95 10.11 9.93 6.72 6.55 10.85 10.78 

Source: US Energy Information Administration 
http://www.eia.doe.gov/cneaf/electricity/epm/table5_6_a.html 

 
 

http://www.eia.doe.gov/cneaf/electricity/epm/table5_6_a.html
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Your savings also depend on the type of lighting system 
you install. But generally, energy-efficient lighting 
projects generate an average 45 percent return on 
investment, and are paid back in only 2.2 years, according 
to the Energy Cost Savings Council. 
 
Businesses can see significant direct savings from 
efficient lighting because 20 percent to 50 percent of the 
electricity they use comes from lighting, depending on the 
type of operation. Your indirect savings from efficient 
lighting are harder to calculate. But they are so important 
to society that the federal government has gotten involved 
by creating efficiency standards for light bulbs. Lighting 
represents a significant chunk of our energy use – 
about 17.5 percent worldwide, racking up costs of $40 
billion annually in the US, according to Pike Research’s 
report, Energy Efficiency Lighting for Commercial 
Markets.  It’s crucial to get control over lighting use in US 
commercial buildings because they represent 47 percent 
of the total growth in energy expected in the US between 
2010 and 2020, according to the US Department of 
Energy. As a nation, we’re concerned about energy costs 
for these buildings because many house businesses that 
are part of the growing service sector, which now 
represents 80 percent of our economy. (Manufacturing 
makes up only 18 percent and agricultural the remainder.) 
 
As a result, we will construct more and more office 
buildings that will consume a lot of light. The US 
government expects commercial floor space to grow by 
1.2 percent annually through 2035.This exceeds per capita 
growth, which should occur at a 0.9 percent rate.   
 

Obama�’s Better Buildings  

 When Obama unveiled his 

�“Better Building Initiative�” in February 

2011, it wasn�’t just the usual 

architects, builders, and energy-

efficiency service companies who 

perked up with interest. A whole new 

segment of energy-efficiency 

companies saw opportunity: the 

innovators. Emissaries from the high-

tech world, the innovators are a 

growing force in energy efficiency. 

They bring web and wireless to what 

was once a field more about windows 

and weatherization. 

 Obama�’s plan would create new 

business for the innovators by 

providing incentives to reduce 

building energy use. Obama proposed 

tax deductions, financing, competitive 

grants and other incentives. 

 Where do the innovators fit into 

this?  Daintree Networks offers one 

example. The company provides open 

platform, wireless technology for 

lighting controls. Lighting controls 

increase efficiency by automatically 

shutting off or dimming unneeded 

lights.  The controls are often used in 

conjunction with occupancy sensors 

that detect when people empty a 

room. �“Anyone who is considering 

lighting upgrades now is asking about 

controls. It is no longer just about 

replacing light bulbs and fixtures, but 

about the control implementation,�” 

said Danny Yu, Daintree Networks 

CEO. 

 Controls can be found in only 

about seven percent of commercial 

buildings, but watch for more soon in 

this growing market, thanks to the 

innovators. 

http://www.whitehouse.gov/the-press-office/2011/02/03/president-obama-s-plan-win-future-making-american-businesses-more-energy
http://www.daintree.net/index.php
http://www.pikeresearch.com/research/energy-efficient-lighting-for-commercial-markets
http://www.pikeresearch.com/research/energy-efficient-lighting-for-commercial-markets
http://www.eia.gov/forecasts/aeo/index.cfm
http://www.eia.gov/forecasts/aeo/index.cfm
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More floor space is lit in office buildings than any other type of commercial 
structure, according to EIA, which pegged commercial lit floor space at 10 billion 
square feet in a 2009 report. See the EIA pie chart below to get a sense of how 
much energy a building’s lights consume.  No other activity in a building uses 
more energy. 
 

 
 
Source: US Energy Information Administration 

 
In addition to directly cutting our energy bills, efficient lighting provides indirect 
savings to society. The less energy we use, the fewer power plants and 
transmission lines we must build. How these costs are handled varies depending on 
where you live in the United States. But generally, the cost of building new energy 
infrastructure is embedded in the utility rates you pay. So by avoiding construction 
of new power plants and transmission lines, we avert higher electricity rates for 
everyone.  
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Therefore, when you install energy-efficient lighting, you are not only reducing 
your own bills, but you are bringing down the cost of electricity to society. Or as 
the EPA puts it, “Change a light, change the world.”  
 
How much money can efficient lighting save society? The American Council for 
an Energy Efficient Economy provides some perspective with figures that compare 
what it costs to install energy efficiency equipment versus what it costs to build 
new power plants. Specifically, energy efficiency technologies cost the equivalent 
of 1.6 cents/kWh to 3.3 cents/kWh, while electricity from coal and gas-fired power 
plants cost about 7 to 14 cents/kWh. Further, Energy Star says that if every 
American home replaced one conventional light with one that has earned the 
Energy Star designation – an indication the light achieves certain government 
efficiency standards – we would save enough energy to light three million homes 
for a year and cut about $600 million in annual energy costs.  And here is another 
way to look at cost savings: the US is expected to develop new commercial 
buildings at a rate of about 1.2 percent per year through 2035 (measured as floor 
space). Despite this growth, commercial businesses are not expected to increase the 
amount of energy they use; consumption is forecast to remain flat due to energy 
efficiency measures now being installed.  
 
Advanced lighting plays a strong role in reducing your energy use, and therefore 
your costs – particularly if you pursue the best available technologies. In the 
graphic below, take a look at the green line next to ‘Lighting’ to get a sense of how 
extensive that savings is if businesses install the best lighting technology. 
 

http://www.eia.gov/forecasts/aeo/MT_efficiency.cfm
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Improving worker productivity 
Saving energy is a good reason to install efficient lighting. But there are other 
practical reasons, as well. You may want your customers to see you as a good 
environmental citizen. Or you may be taking into account the health and well-
being of your customers and workers. As our population ages and retires later, 
good lighting becomes increasingly important in the workplace, according to 
Advanced Lighting Guidelines, a project of the New Buildings Institute.  A paper 
by Leviton finds that a 60-year-old employee’s eyes receive only 40 percent as 
much light as workers who are 30 to 40 years younger. In a study of one-size-fits-
all lighting, 57 percent of employees complained of stress related to their ability to 
see. Good lighting must be tailored to the needs of the individual. This can be done 
by giving employees manual override of automated lighting, so that they can adjust 
lighting depending on what they are doing in their work station at any given 
moment. 

http://www.algonline.org/index.php?the-purpose-of-lighting
http://www.leviton.com/OA_HTML/ibeCZzpHome.jsp?minisite=10026&respid=22372
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by the Lighting Controls Association. 
 
Why worry so much about worker comfort? The white paper says that happy 
workers tend to stay in their jobs, and that saves employers money. New 
employees need about 13.5 months on the job to achieve maximum work 
performance.  As a result, worker turnover costs a business about 1.2 to 2 times the 
salary allotted for the position. Research indicates that workplace design plays a 
significant role in employee satisfaction. And, unfortunately, many people dislike 
the lighting, heat and acoustics of their workplace. 
 
Various measures help calculate workplace comfort. One is Indoor Environmental 
Quality, or IEQ, which focuses on air contaminants. Another is the Visual Comfort 
Probability (VCP) rating system, which rates the level of glare affecting building 
occupants. But neither of these ratings takes into account the full spectrum of 
discomfort many workers experience in poorly lit offices. 
 
The Light Right Consortium says, “People who are more satisfied with their 
lighting rate the space as more attractive, are happier, and are more comfortable 
and satisfied with their environment and their work.” The consortium looked at six 
different lighting options in a typical office space in Albany, New York. The 
study’s key findings were: 
 

1. Between 81 percent and 85 percent of employees said they were comfortable 
with a lighting design that provided direct/indirect lighting and wallwashing. 
By comparison, designs that provided light only from above received a 
‘comfortable rating’ from only 69 to 71 percent of study participants. But the 
combination the employees liked most included direct/indirect lighting, 

http://lightingcontrolsassociation.org/personal-control-boosting-productivity-energy-savings/
http://www.lightright.org/results/index.htm
http://www.lightright.org/results/index.htm
http://en.wikipedia.org/wiki/Wallwasher
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wallwashing , and dimming controls that allowed workers to customize their 
lighting.  This design won a ‘comfortable’ rating from 91 percent of 
employees. 

2. Workers persisted longer on a task and were more accurate if they had 
personal control over their lighting. 

3. Workers varied widely in their preferences when it came to dimming 
desktop lights. Many dimmed lights to a lower level than is current practice.  

We also know that lighting affects the human circadian system and can play a role 
in better productivity and decreased depression. Worker productivity affects the 
bottom line of most businesses far more than energy savings. The effect of lighting 
on employees, alone, may be a good reason to install a new lighting system that 
takes full advantage of lighting controls and natural daylight.  

 

The booming market: How many people does it take to change lighting? 

Our society increasingly recognizes the value of energy efficiency, and this 
awareness is spurring rapid growth and innovation in the lighting industry. 

 “The lighting and lighting controls market is a very hot sector. Most people are 
surprised at how fast the market is adopting LEDs. Most people think we’re 18 
months ahead of where we thought we would be three years ago,” says Michael 
Butler, chairman and CEO of Cascadia Capital. 

The use of LED lighting, alone, is expected to grow by 30 percent in 2011 and 
become a $1 billion market by 2014, according to a study, “Enterprise LED 
Lighting Research Report,” by Groom Energy and Greentech Media. The study 
targets the market for commercial and industrial LED lighting. 

Similar growth is occurring in the lighting controls market. Pike Research sees 
global revenue for lighting controls rising from $1.3 billion to $2.6 billion by 2016.   

"A number of trends are leading to increased adoption of intelligent lighting 
controls," says Pike Research president Clint Wheelock. "In addition to the drive to 
cut energy consumption, there is recognition that lighting control systems can 
contribute to the pursuit of green building certifications, an interest in increasing 
the amount of natural light available to occupants, and a desire to provide people 

http://healthlighting.com/Health_Lighting.php
http://www.greentechmedia.com/articles/read/report-led-lights-in-the-enterprise-to-be-1b-by-2014/
http://www.greentechmedia.com/articles/read/report-led-lights-in-the-enterprise-to-be-1b-by-2014/
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with more control over the light levels in their work environments." 
 

The growth is spurred, in part, by the adoption of wireless lighting controls, an 
approach that offers building owners more flexibility to make changes in office 
configuration. If a lighting system is hard-wired, a large rewiring project may be 
required when offices are moved or reconfigured.  Wireless lighting controls make 
it easier to rearrange space. 

Pike Research sees office and education buildings as the largest markets for 
intelligent lighting controls in the near future. Healthcare facilities, retail outlets, 
institutional buildings, and hotels and restaurants are other significant markets for 
lighting controls. The report envisions 73 percent of the lighting control 
installations occurring during retrofits of existing buildings, and 27 percent during 
new construction. 
 

In the next part of this report, we talk about some of the political and regulatory 
hurdles faced by the lighting technology industry and put the news in perspective.  
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PART 2 

The Politics of Lighting  

 

The lighting market has encountered unusual political roadblocks, but so far they 
have had little effect in deterring widespread adoption of efficient lighting in the 
United States.  

The little light bulb has generated controversy, much of it over federal lighting 
performance standards aimed at phasing in more energy-efficient light bulbs, 
starting in 2012. What’s more, some oppose the use of CFLs because they contain 
some mercury. And the first round of CFLs – manufactured in China – didn’t 
deliver as promised. 

These are more than policy wonk debates to be resolved or technical glitches to be 
fixed. They are emotionally charged issues that could have important market 
implications, not only for the light bulb manufacturing market, but also for the 
electric grid as a whole. As we pointed out in Part 1, lighting consumes a large 
percent of electricity in the US, and cutting its consumption is key to building 
fewer power plants and reducing greenhouse gas emissions.  

It’s important for those marketing energy-efficient lighting to be aware of these 
controversies, to consider the risks associated with them, and to educate potential 
customers about the facts, myths and challenges associated with this lighting. Keep 
in mind, too, that discussions about lighting can evoke strong emotions in people.   

Why Americans like energy efficiency 
It’s also important to note that in spite of the complaints about energy-efficient 
lights and standards, consumers are embracing energy-efficient lighting options. 
EcoAlign’s 10th EcoPinion survey, published in March 2011, asked 1,000 
American consumers what they thought of the higher efficiency standards that are 
changing the residential lighting market. Their answers surprised Jamie Wimberly, 
CEO of EcoAlign. 
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Americans really like energy efficient lighting and are even willing to pay a higher 
price tag for it, he says. 

"Lighting is very elemental and emotional," he says. "Increasing the quality of 
light is aligned with increasing the quality of life." Older Americans want to be 
able to see their surroundings. Younger Americans are quick to embrace new 
technologies, he says. 

When asked to prioritize what was most important, respondents ranked quality of 
light and overall performance highest. Price ranked lower down, he says. 

The survey of 1,000 homeowners nationwide found that two-thirds have installed 
CFLs in their homes over the past year. Twenty-seven percent say they have 
installed some sort of LED bulb in their homes. Two-thirds ranked CFL bulbs in 
their top three choices, and more than half gave their highest ratings to LEDs, 
according to Wimberly. 

How lighting has become political 
While consumers are embracing the new lighting technologies, some politicians 
are opposing them. At the time of this writing, federal legislators, as well as state 
lawmakers in places like South Carolina, had proposed measures designed to 
circumvent or overturn the federal lighting performance standards. 

Rep. Michele Bachmann, R-Minn., proposed the federal law to overturn lighting 
standards. The South Carolina proposal is titled the Incandescent Light Bulb 
Freedom Act. 

The South Florida Tea Party explains the problem from the point of view of those 
fighting to preserve the old-fashioned, watt-eating bulb, which they call "Edison's 
greatest gift." 

"We will be able to buy only more expensive but allegedly more energy-efficient 
lighting products such as compact fluorescent lamps (CFLs) that are supposed to 
reduce greenhouse gas emissions and force us to do our duty to save the planet," 
says one South Florida tea party blog. The Obama administration, the blog 
continued, "is committed to the unconstitutional notion that government should tell 

http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US04R&re=1&ee=1
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us how to spend our own money and live our lives, even within our own homes." 

The value of appliance standards 
Clearly, the use and regulation of light bulbs has become politicized, and has fed 
into Tea Party sentiment that government controls too much of our lives. Often lost 
in the rhetoric is information about the successful adaptation of appliance 
standards.  Appliance standards date as far back as the 1970s, when California was 
the first state to adopt them, says David Lis, appliance standards project manager 
for the Northeast Energy Efficiency Partnership. Other states began to follow, and 
what emerged was a patchwork of areas with standards, which was difficult for 
manufacturers and other players who had to meet standards in some states and not 
others. In 1987, the federal government passed the National Appliance Energy 
Conservation Act, which set standards for household appliances and commercial 
equipment. At the time, the move made sense to consumers, who saw it as a way to 
save money, he says. And that’s just what they did. 

By 2020, nearly 10 percent of projected energy use will have been cut due to 
appliance standards that began in 1988, he says, 

While appliance standards sailed without much of a hiccup into consumers’ lives, 
light bulb standards have encountered opposition – in part because planned funding 
to educate people about the standards was cut from the federal budget, Lis says,  

“This created an information vacuum, and conservative groups have high jacked 
the conversation,” says Lis. “A lot of the accurate information and benefit of the 
standard has been lost to the ideological belief that these regulations are an 
intrusion into the free market and an example of government over reach.” 

Mercury in CFLs 
In addition to the opposition from conservative groups, energy-efficient lighting 
has experienced another hiccup. 

Some feel that CFLs pose problems because they contain mercury, a chemical that 
can be dangerous, especially to small children. Mercury generally is contained 
within the bulb, but if a bulb breaks, it will escape. In this case, the bulb needs to 
be carefully disposed of so that no mercury stays in the home. That means it’s 

http://neep.org/
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important for consumers to understand the problem, to avoid breaking the CFLs, 
and to quickly sweep up broken CFLs and take them to recycling or waste centers. 
It’s not a good idea to put a broken CFL in the trash because the mercury could 
find its way into water systems. 

Mike Carter, a senior engineer for Crestline, a communications company for 
utilities, says that it’s important to keep in perspective the amount of mercury a 
CFL contains. 

“The amount of mercury is only five milligrams. It’s a very small amount,” he 
says. “There are recycling centers and waste centers that will take it. There are also 
some stores and places that will take used CFLs.”  

People don’t realize that by using CFLs, they actually avoid the emission of 
mercury, compared to what a coal plant would produce. 

“The amount of mercury you save by using a CFL is more than if you use an 
incandescent and use more coal-fired power,” he says. Coal plants release mercury 
and also produce waste that includes mercury, he says. 

 

Problems with Chinese products 
Meanwhile, CFLs attracted attention because the first round of products, largely 
manufactured in China, failed to last as many hours as promised. That gave CFLs 
in the US and across the world a bad reputation. 

Between 1996 and 2007, China’s production of CFLs grew thirty-fold, making it 
the top manufacturer of the product. 

“The rapid increase in the production and marketing of CFLs has led to serious 
concerns about product quality,” says the executive summary of a report. “Quality 
Control and Market Supervision of CFLs in China,” prepared by USAID/Asia. 

As a result, the USAID Environmental Cooperation-Asia Clean Development and 
Climate Program (ECO-Asia) has been working with China’s National Lighting 
Test Center and Chinese agencies to boost supervision and quality control of the 
lamps. 

With the increase in production and marketing of CFLs in China, new players with 
limited experience entered the market, and existing players needed to stretch their 
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production capacities, the summary says. More than 70 percent of the Chinese 
CFLs are exported to 170 countries around the world. The US is one of the top 
importers. 

“During the rapid growth phase, with the global emphasis on large production 
volumes and price, and with many smaller companies using manual assembly to 
produce CFLs, the overall quality of the product began to decline,” says the 
executive summary. The report calls for the Chinese government to strengthen the 
development of CFL standards. 

Such concerns about CFLs have led to a focus on lighting controls and on 
developing next-generation technologies like the LED. 

The need to educate consumers 
What does all this mean for consumers, businesses and those marketing light bulbs 
to them? Consumers and businesses are becoming more savvy about the energy-
saving opportunities of energy-efficient lighting. But their views may have been 
distorted by CFLs’ bad reputation. It’s important to educate consumers and 
businesses, and to remind them of studies like EcoAlign’s.  

As Wimberly says, energy efficiency products such as the light bulbs are now 
sexy. That means you’ll find lots of information – and misinformation – about 
them. 

In spite of the misinformation and controversy, investment in lighting technologies 
has not slowed, says Cascadia Capital’s Butler. 

It’s still unclear whether the political forces will douse the growth of the new light 
bulbs and associated energy-saving technologies. But Butler and others think it’s 
unlikely.  

It is clear, however, that now is a golden era for lighting. We’re seeing new 
technologies, government incentives, and increased investment. LED lighting, in 
particular, is on the rise (See Part 4.) All this is likely to create better products, 
lower prices and higher energy savings. More than ever, now is a good time for 
businesses and consumers to educate themselves about the new light bulbs and 
technologies and take advantage of their benefits. 
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In the next section, we talk about the ways government policy is spurring today’s 
technology revolution in lighting. We also describe financial incentives available 
for your lighting project. 
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PART 3 

 

Government support and financial incentives  

How federal lighting standards work 
In Part 2, we described the controversies surrounding federal standards for lighting. 
What are these standards? They are much like the efficiency requirements for 
appliances or fuel economy standards for cars set by the federal government. 
 
 New lighting standards go into effect in January 2012. The Energy Independence 
and Security Act of 2007 requires that bulbs be 25 percent more efficient than the 
standard 100-watt incandescent bulb in 2012.  

The new law means that bulbs will be as bright (1600 lumens) as the standard 100-
watt bulbs but that they will consume no more than 72 watts. Halogens, 
fluorescents and LEDs all meet the new standards as well as 75-, 60- and 40-watt 
incandescent bulbs. But these incandescent bulbs will get phased out later. 
The standards will increase each year for three years so that in 2013 traditional 
incandescent 75-watt bulbs will be phased out, followed by the 60- and 40-watt 
bulbs in 2014. (But contrary to the information circulated by lighting standard 
opponents, the law does not ban or promote any particular lighting technology. 
Incandescent lights may still be sold if they are redesigned to meet the standard.)  

If your business is contemplating a lighting retrofit, there are many lighting options 
now for sale in stores, such as LEDs and CFLs that already meet the 2014 lighting 
standards. Because the Energy and Security Act was passed in 2007, lighting 
companies have had several years to prepare for the switch to more efficient 
lighting technology.  

On the federal level, there are also a set of little-known incentives that many aren’t 
aware of.  For example, a corporate deduction exists of up to $1.80 per square foot, 
when a building is certified as meeting certain energy-efficiency standards. The 
deduction remains in effect through 2013.  

 

http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US04R&re=1&ee=1
http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=US04R&re=1&ee=1
http://www.efficientbuildings.org/
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How states support new lighting 
At the state level, one of the most aggressive efficient-lighting rules comes from 
the state of California, with Title 24, which establishes the state’s energy 
efficiency standards. 

Under the latest version of the standards, commercial building owners must ensure 
lighting utilizes less than 1.1 watts per square foot, says Allison Schieffelin, 
chairman and CEO of The Lighting Quotient. 

“That’s an incredible amount under what we believe is the current usage,” she 
says. “The built environment is more like two watts per square foot. This 
legislation is just a sign of what’s to come.” 

Such initiatives, aimed at the commercial sector, will yield the greatest impacts, 
she says.  And, in spite of the Tea Party’s talk about government over-reach, 
there’s a general climate in favor of new lighting and efficiency standards, she 
claims. 

“It’s in the nation’s best interest to improve people’s ability to see well and the 
opposition with respect to lighting will be very soft spoken because there’s so 
much care being taken to protect consumers’ ability to see well,” she says.  That 
attention is coming from architects, schools and organizations representing older 
people, she says.  

California utilities also offer a range of financial incentives for businesses 
undertaking lighting upgrades. Pacific Gas & Electric (PG&E) in California, one of 
the leading utilities in the US for programs and incentives for indoor and outdoor 
commercial and consumer lighting, has a new LED Accelerator Program. Products 
that qualify for incentives produce four times as much light per watt as traditional 
lights, including LED low-voltage spot lights, reflector lights, refrigerated case 
lights and exterior lights. San Diego Gas & Electric gives rebates of $17-$75 for 
CFLs, $50-$200 for LEDs and $11-$55 for lighting control sensors. The 
Sacramento Municipal Utility District offers not only rebates ($0.06/kWh up to 20 
percent of project cost or $50,000) but also low-interest loans of up to $10,000. 

Like California, the Northeast also is pursuing strong policy and financial support 
for energy-efficient lighting. For example, the New York State Energy Research & 

http://www.energy.ca.gov/title24/
http://www.thelightingquotient.com/
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Development Authority (commonly referred to as NYSERDA) offers businesses 
three categories of financial help for lighting improvements, according to Sal 
Graven, a NYSERDA technical information associate.  

 

1. Market Development Program 

Through this program, NYSERDA is building a large base of certified 
lighting installers who can design strategies for businesses using a range of 
technologies. Incentives are paid on a square footage basis. Participants can 
save as much as 20 to 30 percent on their lighting bills and reduce 
maintenance costs by installing lighting fixtures that need less replacement. 
The program also helps businesses create more welcoming lighting so that 
customers will want to stay longer and workers will experience less eye 
strain. 

2. Existing Facilities Program 

These are direct incentive programs that allow commercial and industrial 
entities to collect a rebate on energy-efficient lighting installations. 
Businesses can seek the rebates two ways: either as prequalified incentives 
or as performance-based incentives.   
 
The prequalified incentive program offers up to $30,000 per facility per 
calendar year on the purchase of new lighting.  The application must be 
made within a certain amount of time after the purchase, so it’s important for 
businesses to carefully check the requirements in advance if they plan to 
pursue this incentive. 
 
The amount of the performance-based incentive is based on the energy 
savings achieved, as measured in dollars per kilowatt-hour saved. This can 
be determined through an engineering analysis. 

3. New Construction Programs 
This incentive becomes available when efficient lighting is incorporated into 
a facility that is being built or substantially renovated. NYSERDA provides 
technical assistance to design teams to advise businesses on what lighting 

http://www.nyserda.org/SCLP2/index.asp
http://www.nyserda.org/programs/Existing_Facilities/default.html
http://www.nyserda.org/programs/New_Construction/default.asp
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should be installed. There is no particular cap on the incentive. Payment is 
made on an installment schedule, as construction proceeds, with final 
payment when the building is finished and certified for occupancy. 
 
“We certainly want to help businesses out as much as possible,” Graven 
says. “That is a directive from the Governor. No matter how large or small 
the commercial customer is, there are lighting improvements that can be 
made that generate savings. NYSERDA is here to help those businesses.” 
 

Sometimes broader energy policy affects the use of energy-efficient lighting, 
Schieffelin says. For example, in New York City, electric submetering will be 
required as soon as late summer 2011, she says. With individual metering – tenant-
by-tenant – it will be clearer who consumes a lot of energy. It may lead to 
competition among developers and tenants to see who can be the most energy 
efficient. And that will likely lead to the increased use of energy-efficient lighting. 
“In New York City, you’ll also see the press picking up on the best green 
developers, which will lead to green habits,” she says. 

Neighboring Connecticut also places strong emphasis on energy efficiency and 
offers financial incentives to help businesses with lighting. Connecticut encourages 
energy efficiency through the trading of energy-efficiency certificates.  These 
certificates also are described as white tags or Class III renewable energy 
certificates. 

Interest in the certificates stems from the increasing use nationwide of a more 
established sister product, renewable energy certificates, or green tags. Green tags 
come from renewable energy projects, while the newer white tags are generated by 
efficiency measures, like lighting retrofits, demand response, or combined heat and 
power installations. 

Both white and green tags can be bought and sold. Utilities and other electricity 
retailers need them to meet mandates in certain states that they provide a set 
amount of their supply from clean or efficient energy sources.  White tag markets 
also exist in Massachusetts, Nevada and Pennsylvania.  White tag proponents are 
pushing for Congress to create a national trading program. 
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White tags spring from rules that require utilities or retail electricity suppliers to 
secure a certain percentage of the certificates. These are known as mandatory 
markets. Voluntary markets also exist for the certificates throughout the country. In 
voluntary trades, companies or institutions buy the certificates not to meet a law, 
but as an act of environmental goodwill. 

Connecticut has led the way in creating a mandatory market for white tags; the 
state requires that utilities and electric retailers ensure efficiency makes up 4 
percent of their power portfolio. 

How much money can you make from selling your white tags? The market price 
for the tags fluctuates with demand. Connecticut requires a price of at least $10 per 
megawatt hour.  Each megawatt hour equals one certificate or tag.  

How does it work? Here is an example that we unearthed in the files of the 
Connecticut Department of Public Utility Control about an IBM data center in the 
town of Southbury. 

IBM created the tags by installing 1,200 efficient lighting fixtures in October 2007 
in its 846,000 square foot, three-story building. The facility operates 8,760 hours 
per year. Specifically, IBM retrofitted 3-lamp, T-12 lamps and magnetic ballasts 
with more efficient T-8 lamps (two per fixture) and electronic ballasts. The fixtures 
will save the facility 829 megawatt hours. IBM determined the savings by 
subtracting the energy it consumed after installing the new lighting from the energy 
it consumed before the installation. 

The certificates are viable through March 31, 2018. The ending date is based on a 
state determination that the life of such efficiency projects is typically up to ten 
years. The facility must measure and verify savings each quarter and submit the 
results to the state. 

IBM received assistance in setting up its certificate program from Neuwing 
Energy. 

 The state does not set the price for the certificates – what IBM receives will 
depend on the market. Evolution Markets tracks certificate prices in Connecticut. 
http://new.evomarkets.com/index.php?page=Energy_Efficiency.  

http://www.neuwingenergy.com/
http://www.neuwingenergy.com/
http://new.evomarkets.com/index.php?page=Energy_Efficiency
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Where to find help with energy efficiency certificates 

Below is a list of some companies that help energy consumers and businesses 
convert their efficiency savings into white tags. The list was gleaned from 
regulatory filings in Connecticut, the largest market for the certificates, and is not 
purported to represent all companies operating in the market. 

 
 Ameresco, www.Ameresco.com 
 Coolnrg USA, http://www.coolnrg.com 
 Conservation Services Group, www.csgrp.com 
 CPower, http://www.cpowered.com/ 
 EarthMarkets http://www.earthmarkets.com/ 
 Element Markets, www.elementmarkets.com 
 EnerNOC, www.enernoc.com 
 Global Climate Strategies, www.Globalclimatestrategies.com 
 Neuwing Energy, http://www.neuwingenergy.com/ 
 Nexant, http://www.nexant.com/ 
 Sterling Planet, http://www.sterlingplanet.com 
 UTC Power, http://www.utcpower.com/ 

In Massachusetts, special in-store pricing is available for Energy Star rated light 
bulbs for electric customers of National Grid, NSTAR, Western Massachusetts 
Electric, Unitil or Cape Light Compact. You can find participating retailers here. 
Boston-based NSTAR offers a range of financial assistance, including up to 70% of 
project costs for lighting and lighting controls/sensors installed by small 
businesses.  

Efficiency Vermont provides standard rebates to businesses for installing energy-
efficient lighting and control systems. Rebates are offered for LED lighting, linear 
fluorescent lighting, CFLs, metal halide lighting, lighting controls and lighting 
design improvements.  

http://www.Ameresco.com
http://www.coolnrg.com
http://www.csgrp.com
http://www.cpowered.com/
http://www.earthmarkets.com/
http://www.elementmarkets.com
http://www.enernoc.com
http://www.Globalclimatestrategies.com
http://www.neuwingenergy.com/
http://www.nexant.com/
http://www.sterlingplanet.com
http://www.utcpower.com/
http://www.myenergystar.com/ProductsAndDiscounts.aspx?type=cfl&menu=retailer
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The Northwest Energy Efficiency Alliance in the Pacific Northwest began its 
energy-efficient lighting program back in 1997. The program addressed market 
barriers, including high cost, lack of product availability, lack of consumer 
awareness, and other issues. The alliance designed its program to provide financial 
incentives to manufacturers, increase product availability and reduce price.  It 
appears to have worked.  By 2007, nearly all consumers in the Northwest were 
aware of CFLs and two-thirds had purchased them, according to the alliance. In 
2007, Northwest retailers sold more than 18 million Energy Star CFLs, much 
higher than the national average. The number of retail stores carrying CFLs 
increased from 30 before the project's launch to over 2,000 by 2007.   

Progress Energy in North Carolina also offers businesses and commercial spaces 
rebates for energy-efficient lighting installations. Progress Energy will give $1 - $5 
back per fixture replaced with CFLs, LEDs, T-8 and T-5 linear fluorescents, and 
ceramic metal halide systems. The company also offers $50 per kW of controlled 
occupancy sensors. 

A wide range of incentives and programs are available in other states as well. In 
Texas, for example, Entergy’s Commercial Solutions Program offers businesses up 
to $85,070 per year in rebates for lighting, lighting controls and other energy 
efficiency measures that reduce summer peak demand. Georgia Power gives 
rebates to businesses for custom lighting, LED exit signs and lighting occupancy 
sensors. Florida Power & Light provides rebates of 65 cents to $4 per linear 
fluorescent lamp. Xcel Energy gives rebates to Minnesota businesses for 
installation of various CFLs, LEDs, halides and lighting controls. 

You can find the incentives offered by your state or utility by going to 
http://www.dsireusa.org.  Lighting contractors – such as energy-efficiency service 
companies, lighting designers, installers, architects or electricians – also should be 
able to supply you with details on incentives. 

 

 

http://www.dsireusa.org/
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PART 4 

Understanding Lighting Products 
 

What does a lighting retrofit mean for my business? 

Is your business wondering how it can reduce its energy load and save money with 
lighting retrofits? There are a variety of ways large workplaces, warehouses, and 
offices can save money with simple lighting technology upgrades, lighting 
controls, and lighting design. Many businesses are surprised to find out that 
investing in a lighting retrofit does not necessarily mean that they’ll have to spend 
a fortune.  In fact, they’re also surprised to learn that the payback on these lighting 
projects is generally one to two years. Energy-efficient lighting upgrades can 
reduce electricity consumption by up to 80 percent.  

Replacing light bulbs – without undertaking full-scale lighting design – is the 
cheapest and easiest way to improve lighting efficiency. You may, for example, 
swap out old T12 ballasts with T8 or T5 electronic ballasts. This kind of upgrade 
may also qualify for state or federal rebates and incentives. Businesses that want to 
aggressively retrofit their existing lighting infrastructure should replace all bulbs 
with solid-state lighting – perhaps LED technology – because it is highly efficient 
and high quality.  This product also comes with a higher price tag. But with 
improved savings and lighting quality, the short payback time makes the retrofit a 
very cost-effective investment. 

Replacing equipment with newer, more efficient technology – high- efficiency 
lamps, ballasts and luminaries – reduces energy consumption. In addition, 
businesses should consider installing lighting controls that take advantage of 
daylight harvesting – natural light coming in through windows. Lighting controls 
can automatically dim lights, not only when sunlight is optimal, but also when 
workers vacate the room. These systems often use occupancy sensors that detect 
the coming and going of people in the space. Many lighting control systems also 
have personal controls that allow building occupants to manually override the 
automated system. If they want more light, or less, they can adjust brightness to 

http://www.energysavers.gov/your_home/lighting_daylighting/index.cfm/mytopic=11975
http://www.energysavers.gov/your_home/lighting_daylighting/index.cfm/mytopic=11975
http://www.energysavers.gov/your_home/lighting_daylighting/index.cfm/mytopic=12210
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their comfort level. And some systems  include automated demand-response. 
These systems can respond to utilities' pricing signals, minimizing energy use 
when prices are high. Lighting controls can drastically reduce the energy 
requirements and give building operators a better handle on how and when lighting 
is used. Lighting controls can reduce energy costs by 15 - 80 percent.  

In addition to installing lighting controls, building owners can boost lighting 
efficiency with improved interior building conditions. They can use reflective 
surfaces, improved space geometry, appropriate workstation height and size, and 
window walls. 

For example, cubicle dividers between workstations often prevent light from 
reaching a workstation. Most of them are too tall, blocking off much of the 
overhead light. As a result, each workstation requires its own fixtures to achieve 
suitable lighting conditions. But if the cubical height is lower, the spacing between 
light fixtures can be increased. Light then flows more easily throughout the room. 
This reduces the number of fixtures needed, while giving workers superior lighting 
quality. 

Lighting retrofits don’t just affect a business’ or consumer’s pocketbook; they 
affect their quality of life. Lighting retrofits can range from simply replacing bulbs 
to complete redesigns of lighting systems. New lighting technology can create 
different lighting “moods” for different performance tasks and change the way 
people experience their workday. 

It’s important to keep in mind that cutting your lighting use brings additional 
benefits. When you reduce your lighting, you reduce the heat the lighting system 
contributes to the space. This slashes the demand on the air conditioning (AC) 
system. Here’s a rule of thumb to keep in mind: For every three watts of lighting 
load saved, you save a watt of AC load. If you need to air condition your space 
most of the year, this is a big advantage.  

Energy-efficient lighting technology today 
Efficient lighting technology is developing and changing quickly. There are many 
types of technologies that can be applied to a variety of different applications. It 
can be confusing for businesses and building operators to stay up-to-date on the 
latest technology options. Right now, the product life cycle for energy-efficient 
lighting technology is six months, which means that available technology and 

http://www.facilitiesnet.com/webcasts/details.asp?id=21722
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potential savings improve every six months, according to Chad Bulman, program 
manager for the Midwest Energy Efficiency Alliance. If you can’t find a lighting 
retrofit option that suits you now, you’re likely to find something soon. For this 
reason, it’s critical to keep an eye on what’s available. 

Lighting technology is quickly becoming more efficient and more affordable. For 
example, CFLs cost about $5 just a few years ago, and today they often can be 
easily found for as little as $3 at home improvement stores such as Lowes and 
Home Depot and many grocery, convenience and drug stores. LEDs are still more 
expensive than CFLs, but the price is quickly dropping as the market grows and 
more companies offer them. Below we discuss the pros and cons of various forms 
of efficient lighting. 

 

Solid state lighting (LEDs) 
LED Pros LED Cons 

Extremely long lamp-life (50,000 hours) More expensive up-front cost 

High efficiency Spotty quality control because it’s a new 
technology 

Wide variety of light colors and moods Can be harder to mount into the light fitting 

Immediate start-up Sensitive to temperature 

Produce little heat or UV light Concerns over color quality, especially 
white-light LEDs 

Easily switched and dimmed  

Diverse applications, small and large  

No mercury waste  

 

Solid-state lighting technology has the biggest potential to yield energy savings 
while also providing optimal light quality. This type of technology includes LEDs. 
Solid-state lighting technologies use solid-state electroluminescence to illuminate. 
Traditional incandescent light bulbs, on the other hand, use thermal technology. 
There are several types of solid-state lighting, including LEDs, organic LEDs, and 
polymer LEDs. LED, the technology with the greatest potential for a cost-
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effective, energy-efficient bulb, is a semiconductor diode. When this treated diode 
gets connected to a power source, a current flows from the positive to the negative 
side of the diode, which causes electrons to release photons, or light. The color 
emitted by the LED depends on the material used to make the diode. 

Solid-state lighting is nothing new and has been in use for half a century in niche 
applications, such as traffic signals. Only recently have lighting developers started 
to produce solid-state lights that can be used for general white-light illumination 
applications. White-light illumination is the kind of light most used in living 
spaces, work environments, streets, and parking lots and is responsible for most of 
the consumed lighting energy.  

LEDs for white-light applications are quickly getting more efficient and reducing 
costs. Right now, lighting developers have achieved about half the theoretical limit 
of lumens per watt (how much light is released for every watt used by the fixture) 
in LEDs. This means that LEDs still have huge potential for energy improvements, 
which will further boost the cost-per-watt ratio and provide savings. We are just at 
the beginning of the LED lighting revolution. 

LEDs use a minimal amount of energy compared to their counterparts. They use 
one-fifth the amount of energy as an incandescent light source, and about half that 
of low- energy CFL technology.  A 12.5-W LED bulb provides as much light as a 
60 watt incandescent bulb.  

At this point, the upfront costs of LEDs are still higher than the up-front costs of 
their fluorescent counterparts. LEDs may cost $10 - $30 for a bulb, while 
traditional incandescent cost 50 cents. But LEDs actually save the end-user money 
over the life of the bulb, This up-front cost deters many residential buyers, but is 
not as much of a factor for larger businesses and commercial operations because 
they generally have more free capital to work with. They also have many lights, 
which allows them to realize the energy savings quicker.  

LEDs last for 25 - 50 thousand hours, and some can last beyond 100 thousand 
hours, according to Bulman. This is a huge improvement over incandescent bulbs, 
which last 2,000 hours, and CFL bulbs, which last 10,000 hours. The long life of 
the bulb not only reduces the number of bulbs needed in the future, but the bulbs 
are more reliable over their lifetime. LEDs require less maintenance and repairs, 
which can save larger businesses a lot of money.  
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Because of the energy saved and the reduced maintenance schedule, LEDs can 
yield a payback of one to two years, according to Bulman. In more advanced 
applications, like street lighting or parking lots, payback is about four to seven 
years. Even the most elaborate and expensive efficient lighting ugrades and 
retrofits should have a payback of no more than 10 years, after which, all energy 
saved is money saved. 

As consumers adopt more and more LEDs, the quality of the product and its price 
point are improving.  

LEDs are becoming more affordable for certain types of applications, which can 
reduce energy costs for your business. LEDs work well in outdoor lighting 
applications like parking lots and parking garages and in commercial spaces. LEDs 
are also starting to be used in compact screw-in applications to replace traditional 
Incandescent bulbs. All three of the major lighting manufacturers, General Electric 
(GE), Philips, and Osram Sylvania all released new LED, A-shaped, screw-in 
bulbs this year. 

One of the major benefits of LED lighting is that it does not produce heat as a by-
product. Lights that give off heat can pose fire hazards and increase a building’s air 
conditioning load by operating as mini heaters. Air conditioners require the most 
electricity in an HVAC system.  

Another benefit of LEDs is that they are made mostly from recycled aluminum. 
Ninety-five percent of the materials are made from recycled materials and 98 
percent of the bulb itself is recyclable.  

One of the criticisms of LEDs in the past is that their color is considered “cool” or 
blue. Most customers want white light in their homes because it has a warmer feel. 
However, LEDs now are available in a wide variety of colors, temperatures, and 
moods, which can be creatively integrated in a workplace to give people lighting 
conditions that improve happiness and productivity.  

Another solid-state light, the Light-Emitting Plasma (LEP), like the LED, uses 
very little energy. LEPs are small, modular bulbs that produce a high amount of 
light. LEPs are best used for outdoor settings or for huge indoor lights – in big box 
stores, for example.  

 

http://www.macdonaldtait.com/how-to-led.htm
http://www.macdonaldtait.com/how-to-led.htm
http://www.macdonaldtait.com/how-to-led.htm
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Fluorescents 
CFL Pros CFL Cons 

Cheaper cost than other efficient lights Long start-up time 

Easy to install in conventional sockets Traces of mercury – harder to dispose 

Wide variety of colors and applications Some do not like the look of them 
 
Fluorescent bulbs use 20 to 40 percent less electricity than traditional incandescent 
bulbs and have a 10,000- hour life. Fluorescent lamps are gas-filled tubes that use 
electricity to excite mercury vapor. The mercury atoms produce short-wave 
ultraviolet light that causes the 
phosphorous gas to fluoresce and 
produce light. These types of tube 
lights are very common in 
commercial, industrial, and office 
settings and provide businesses 
with an easy way to save money 
and energy.  There are many types 
of fluorescent lights in a variety of 
sizes, shapes and colors. 

One of the cheapest and most 
beneficial lighting upgrades is the 
CFL. These can replace traditional 
incandescent screw-in bulbs. Many 
businesses and residents in the US have already adopted CFLs because of the ease 
of integrating this bulb with existing sockets. The average US household already 
has four CFL bulbs – or about 25 percent of the lighting market, according to the 
US DOE. For many screw-in fixtures, the CFL is still one of the best options, 
despite the mercury content in each bulb.  

 “Dealing with a broken CFL involves a few extra precautionary steps beyond what 
you’d do to clean up a broken incandescent lamp,” Bulman says. “To properly 
dispose of a broken CFL you’ll want to ventilate the room, be thorough about 
collecting the debris, and dispose of the broken pieces in a sealed container.” 

Common fluorescent light sizes 

T2 – 1/4” diameter tube, used in specialty fixtures 

T4 – 1/2” diameter tube, used in specialty fixtures 

T5 – 5/8” diameter tube, used in specialty fixtures 

T6 – 3/4” diameter tube, commonly used in retail 
displays 

T8 – 1” diameter tube, commonly used in 
commercial buildings and some appliances 

T9 – 1-1/8” diameter tube, used in machines and 
equipment 

T10 – 1-1/4” diameter tube, used in homes and 
commercial buildings.  
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He notes that mercury levels in individual CFL bulbs are very small, but it’s still 
important to educate consumers about how to handle broken bulbs. 
 

The mercury problem is eliminated if LEDs are used instead of CFLs.  And LEDs 
are expected to become more common. 

LED screw-in bulbs are expected to become available in stores in 2011, and their 
price will come down significantly and be more competitive with CFL bulbs.   

Also contributing to the cost-effectiveness of the energy-efficient bulbs will be the 
new standards. As the standards are implemented, incandescent bulbs will become 
more expensive comparatively: the inexpensive, less efficient versions won’t be 
available anymore. Only incandescents that meet the new standards will be 
available.  Because of this move away from inexpensive incandescents, it’s likely 
buyers will look more seriously at CFLs and other efficient bulbs. 

Another type of fluorescent light that offers energy savings is induction lighting. 
Induction lighting is a type of fluorescent light that uses electromagnets wrapped 
around part of the tube to produce a strong magnetic field. This field passes 
through the glass and excites the mercury atoms, which emit UV light. The UV 
light is converted into visible light by a phosphor coating on the inside of the tube.  

On the plus side, induction lighting is more energy-efficient than comparable 
existing technology such as high-pressure sodium or metal halide, says Bulman. 
It’s comparable in energy efficiency to existing LED products. The fixtures 
generally cost less than comparable LED fixtures, he says. Induction lighting has a 
longer life span than many existing technologies, and about the same life as LED 
technology. On the negative side, however, the efficiency of the technology is not 
improving the way LED efficiency is improving. Induction lighting lacks lighting 
uniformity; hot spots and shadows create the potential for uneven lighting. And it’s 
existing cost-effectiveness will drop as LED costs drop. And it does contain 
mercury. 

“My general opinion of induction is that it’s an interim technology that is rapidly 
being superseded by other tech such as LEDs,” says Bulman. “There’s a case to be 
made for retrofitters who are looking to decrease energy consumption today, but 
cannot afford an emerging technology like LED lighting.  Long-term commitment 
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to induction by a retrofitter is unlikely.  If you install induction fixtures today, by 
the time they have reached end of life you will likely replace it with a different 
technology.” 

Induction lighting today offers a good solution for parking lots and other outdoor 
lighting applications because it is directional. For most outdoor lighting conditions, 
it is best to use lights that point downward, not up into the sky, which wastes light 
and energy. Induction lighting is available as linear, circular, pear-shaped and 
regular-incandescent-shaped lamps. Induction lights start and shut off immediately, 
which is an improvement over other fluorescent lights, which have a start-up time 
before the maximum light yield is reached. They also work well in cold 
temperatures. 

Induction lights cost five to six times more than a metal halide system, but they last 
50,000 to 100,000 hours and consume only half the energy, which makes the 
system less expensive over its lifetime.  

 

Halogen Technology 
Halogen Pros Halogen Cons 

Longer life than incandescent Shorter life than other efficient bulbs 

Cheaper than other efficient bulbs Burn hot – fire hazard 

No mercury waste Not as efficient as other efficient bulbs 

 

Halogen light bulbs are a type of incandescent bulb that use a small amount of 
halogen gas with a tungsten filament. The gas and the filament produce a chemical 
reaction, which increases the lifetime of the filament and allows it to operate at 
higher luminosities. All the major lighting companies have released halogen 
versions of their traditional incandescent bulbs because they qualify for the new 
lighting standards that will take effect in January 2012. Halogens save about 30 
percent of energy compared to traditional incandescent bulbs. But they last only 
half as long as CFLs. They have no warm-up time and contain no mercury.  

These bulbs provide good light quality, fit into all existing sockets, and look like 
traditional bulbs. However, they’re not as efficient as CFLs and LEDs. In fact, if 

http://www.realenergywriters.com/products/


©2011 Energy Efficient Lighting Explained: A Guide For Business People Who Aren�’t Lighting Techies 38 | P a g e

stricter efficiency standards are enacted in the future, halogens may not be 
included. If a business is buying new bulbs, it often makes sense to buy more 
efficient bulbs. However, for those who can’t afford LEDs, halogens make sense. 
They’re less expensive than LEDs and will meet the new lighting standards until 
2014. They’re best used anywhere traditional incandescents are now used.  

For quick and inexpensive lighting improvements, halogen lighting may be a good 
option for reducing operational costs. Halogens are also a good idea for businesses 
that want to save money right away with an inexpensive and easy installation. 
These businesses might be considering a more expensive retrofit – with LEDs, for 
example – in a few years but want to take action for the short-term. 
 

Lighting companies 

Philips Lighting 

Philips offers a complete set of CFL and LED light bulbs for office, factory, or 
retail settings. In December 2006, Philips became the first company to call for a 
phase-out of inefficient light bulbs.  

The new lighting technology includes CFL lamps (80 percent energy savings), Eco 
classic (50 percent energy savings) Halogen, Master LEDs (80 percent energy 
savings), In buildings: TL5 flourescent systems along with electronic ballasts and 
lighting controls are said to yield 75 percent energy savings. 

High-quality LEDs are also appealing for office lighting. New Fortino LED system 
claims a 50 percent energy savings.  

Philips also released the first LED replacement for a 60W incandescent light bulb, 
the EnduraLED A-Shape Lamp. The A-Shape Lamp is a 12.5W twist-in bulb that 
uses 80 percent less energy than 60W incandescent bulbs and also lasts 25 times 
longer. EnduraLED is also the first LED bulb to earn an Energy Star qualification, 
which means that it has met the energy efficiency requirements set forth by the 
Environmental Protection Agency. To qualify for the Energy Star label, the bulb 
had to have a minimal light output of 800 lumens, a color temperature of 2700K, 
color rendering of 80 and a minimum 3-year warranty.  

http://www.usa.lighting.philips.com/lightcommunity/trends/enduraled/index.wpd
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The EnduraLED line also includes 25W, 40W and 60W LED equivalents that 
provide high-efficiency, soft white-light alternatives. These lamps have a rated 
average life of 17 years. 

The line also includes decorative candle lights, PAR-38s, Par-30s and MR-16s. 

Philips is working on an A19 replacement lamp, the LED equivalent to the 60W 
lamp that can produce 900 lumens while using less than 10W of electricity. 

 

GE 

General Electric, like Philips, offers a wide variety of efficient light bulbs for every 
type of socket. For the industrial space, GE has several solutions that help 
businesses save money, qualify for incentives, and reduce peak energy demand. 
For example, switching all standard 400W metal halide bulbs to high-output T5 
lamps can avoid emissions of over 729,000 pounds of CO2. Additionally, this will 
increase lamp life by 50 percent and save $75 per fixture over the life of the lamp. 
Businesses can also replace magnetic ballasts with high-efficiency UltraMax or 
UltraStart ballasts, which reduce maintenance costs and provide 40 percent energy 
savings by managing and controlling peak load.  

GE has developed a 9-watt LED bulb designed to replace a standard 40W 
incandescent bulb. This is the first bulb of its kind to receive the Energy Star label.  
Each bulb saves about $85 in energy over the life of the bulb. It produces 450 
lumens and 3000K color with a 25,000-hour life and a 10-year warranty. Another 
benefit of LEDs, in addition to their energy savings, is that they do not contain any 
mercury, which is a common concern with CFLs and other fluorescent bulbs.  

  

Osram Sylvania 

Like GE and Philips, Sylvania offers a variety of energy-efficient lighting 
products, such as lamps, control system, ballasts, and lamp holders. 

Osram Sylvania also has a LED replacement to the 60W incandescent bulb. The 
Unltra A-Line 12W LED bulb uses 80 percent less energy and lasts 25 times 
longer than an incandescent light bulb. All of the LED lights are dimmable and 
mercury-free.  

http://pressroom.geconsumerproducts.com/pr/ge/ge-energy-smart-9-watt-led-is-187088.aspx


©2011 Energy Efficient Lighting Explained: A Guide For Business People Who Aren�’t Lighting Techies 40 | P a g e

Osram Sylvania will offer its full line of LED light bulbs, which include 16 new 
products, at Lowes stores across the country, beginning in July 2011.  The LED 
line includes directional reflector varieties, a variety of shapes for decorative 
applications, and conventional screw-in bulbs.  

Other major efficient lighting manufacturers include Cree, Lighting Science 
Group, and BetaLED. 

 

Lighting control systems 

In addition to replacing light bulbs, one of the most effective ways for businesses 
and consumers to reduce their lighting energy load is with lighting control systems. 
Lighting controls allow users to control any lights or group of lights in a building 
from a singular device.  These smart lighting installations can regulate illumination 
levels based on the level of ambient light available.  This saves the consumer 
money by avoiding over-lighting a room when there is some natural light available. 
Lighting controls also allow users to change the ambient color of lighting to 
maximize efficiency.  

In buildings and homes, lighting controls improve efficiency and reduce electricity 
bills. Artificial lighting consumes almost 15 percent of electricity in the US. Use of 
new lighting technologies can reduce lighting energy use by 50 to 75 percent, 
according to GE. Unfortunately, many businesses have not installed lighting 
controls. 

Some lighting controls include dimmer controls, photosensors, occupancy sensors 
and timers. Dimmer controls provide variable lighting for fixtures and can be used 
to reduce the amount of energy used. Photosensors sense the amount of daylight in 
a room and adjust lighting accordingly so that lighting levels are appropriate but 
the least amount of energy is used.  Occupancy sensors detect activity within a 
certain area and turn lights on and off accordingly. Occupancy sensors can either 
detect heat and motion or sound, whichever best suits the application. Timers can 
also be used with smart lighting controls so lights can be timed to turn on or off at 
certain times. 

Automated lighting controls have been integrated into businesses and commercial 
spaces for the past several years in order to reduce operational costs. GE and 

http://ledlight.osram-os.com/2010/12/lowe%E2%80%99s-starts-selling-osram-sylvania-brightest-60-watt-replacement-led-light-bulb/
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Philips are among the leading companies for smart lighting. Their products include 
lights that respond to day lighting or occupancy parameters, and lights that operate 
in several different programmable settings. 

 

Lighting control companies 

Demand response lighting allows utilities to send a signal to end-users when 
energy demand is at its highest. The signal would dim or shut off certain lights, 
freeing up the grid during peak demand, which can significantly reduce energy 
bills and increase the reliability of the grid. Digital Lumens is one of the leaders in 
demand response for LED lighting with its “Intelligent Lighting System.” 

Another lighting control company, Redwood Systems, focuses on networked LED 
lighting controls and building intelligence. Redwood lighting controls give users a 
simple way to enable day lighting for entire sections of a building by providing 
sensors and controls at each individual fixture. As outside light increases, lights 
dim so that light levels are constant and do not disturb occupants. The sensors also 
dim lights in unused areas, such as hallways, storage areas, staircases and data 
centers, and brighten when people walk by. Redwood Systems also can alert 
customers when temperatures exceed thresholds that could affect sensitive 
equipment, like datacenters. 

Daintree Neworks, another lighting control leader, uses wireless lighting controls 
that aim for lower cost and decreased complexity. By eliminating wiring, Daintree 
Networks is able to more broadly control a building’s lighting energy use – an do 
so more cheaply, the company says. 

Some other major lighting control companies are Johnson Controls, Lumenergi, 
Adura Technologies and Lumetric. 

 

What next? 

Now that you’ve read this report, we hope you have a better understanding of 
lighting options available to you. As a next step you will need to decide how you 
want to pursue your lighting upgrades. You may use in-house staff or turn to 
outside experts, such as local contractors, energy efficiency service companies, 
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lighting designers, lighting installers or architects. By clicking on the links below 
you can learn about how other businesses and organizations moved forward. We 
wish you the best of luck as you find ways to reduce your electricity bills and 
improve workplace comfort. 
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Case studies 

University of MD 

http://campustechnology.com/articles/2011/03/28/u-maryland-cuts-energy-usage-
with-mass-lighting-replacement.aspx  

 

Cushman and Wakefield, Houston Texas, Philips 

http://www.usa.lighting.philips.com/projects/cushman_and_wakefield.wpd 

 

Bostonian, Philips 

http://www.usa.lighting.philips.com/projects/bostonian.wpd 

 

Taking Care of Business: New German office building uses GE Lighting to create 
productive working environment 

http://pressroom.geconsumerproducts.com/pr/ge/taking-care-of-business-new-
german-192086.aspx  

 

Sylvania helps Con Edison reduce maintenance costs, improve health and safety 
issues and reduce energy 

http://www.sylvania.com/LightingIdeas/BusinessLightingIdeas/Industrial/  

 

Kid City Children’s Clothing Store: A grand re-opening 
http://www.nyserda.org/sclp2/pdf/Kid%20City%20Case%20Study%20Final%200
8-03-04.pdf 

 

Energy-efficient OCTRON XP and TRU-AIM IR lamps light up Lindsay Ferrai 
offices 

http://www.sylvania.com/LightingIdeas/BusinessLightingIdeas/Office/  

http://campustechnology.com/articles/2011/03/28/u-maryland-cuts-energy-usage-with-mass-lighting-replacement.aspx
http://www.usa.lighting.philips.com/projects/cushman_and_wakefield.wpd
http://www.usa.lighting.philips.com/projects/bostonian.wpd
http://pressroom.geconsumerproducts.com/pr/ge/taking-care-of-business-new-german-192086.aspx
http://www.sylvania.com/LightingIdeas/BusinessLightingIdeas/Industrial/
http://www.nyserda.org/sclp2/pdf/Kid%20City%20Case%20Study%20Final%2008-03-04.pdf
http://www.sylvania.com/LightingIdeas/BusinessLightingIdeas/Office/
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University of California: Davis 

http://www.johnsoncontrols.com/publish/us/en/products/building_efficiency/case_
studies2.html  

 

Star Printing Corporation, National Grid 

http://www.mass.gov/Eoeea/docs/doer/Energy_Efficiency/CE0350_609_Star_Print
ing_Profile.pdf 

 

Party Flowers, NSTAR 

http://www.nstaronline.com/business/energy_efficiency/case_studies/party-
flowers.pdf?unique=20091222090502 

http://www.johnsoncontrols.com/publish/us/en/products/building_efficiency/case_studies2.html
http://www.mass.gov/Eoeea/docs/doer/Energy_Efficiency/CE0350_609_Star_Printing_Profile.pdf
http://www.nstaronline.com/business/energy_efficiency/case_studies/party-flowers.pdf?unique=20091222090502

