GREEN LIGHTS

improved mile-per-gallon standards for cars. These standards and measures were expected to be phased in over a
period of years, but by 2030, they were collectively expected
to save 9 Quadrillion Btus and about $80 billion in consumer
costs annually. (The energy savings is the equivalent of 9%
of the energy consumed in the U.S. in 2007.)

The New Alternatives for Home Lighting
Light bulbs are generally the first thing that
go on in people’s minds
when they consider electric use in their home.
However, the majority of
these bulbs are still using
antiquated technology
that has not seen major
efficiency improvements
in more than a century.

Among the law’s features was a new standard for common light bulbs. Common (A19) bulbs that are 40, 60, 75,
and 100 watts in size must be replaced by bulbs at least 27%
more efficient by the year 2014, and 60-70% more efficient
by 2020. These common bulbs are the workhorses of the
residential electric market.
By 2030, savings from upgrades to just these four sizes
are expected to save 69 billion kilowatt hours, almost 2%
of all the electricity used in the U.S. in 2011.

Considered technological miracles at the
time they were invented, the first commercial incandescent
bulbs were manufactured in about 1880, and employed
carbon filaments. Improved tungsten-filament bulbs were
first sold commercially in Europe in about 1904, and used
in America shortly after. By about 1915, they became the
standard.
John Dolley

The new light bulb efficiency rules caused a knee-jerk
reaction by segments of the public opposed by philosophy
to regulation. Hoarding of old-line incandescent bulbs
became an obsession to some people.
A news story about the subject quoted a worried, misinformed mother who believed that the new law would
mandate compact fluorescent lamps, which contain small
amounts of mercury. She was scared her small child would

These bulbs are only about 10% efficient in terms of
converting electricity to usable light. Yet they are still the
main illumination source used in homes. About 14% of all
U.S. residential electric consumption in
2010 was used to illuminate an estimated
4 billion light bulbs, amounting to about
202 billion kilowatt hours per year.
Due to technological innovations and
U.S. government policy, a major conversion is underway to more efficient forms of
domestic lighting. All these lamps fit into
a conventional light socket and provide
light similar to their incandescent ancestor. Many of them are designed to appear
similar in color and brightness to gain
greater acceptance from consumers.

www.slowpokecomics.com twitter.com/slowpokejen

This article is meant to answer common
questions that people will have making
this conversion. These new technologies
also have some quirks, which will be
discussed so that the buyers can avoid
problems or adapt to them with minimal
disruption.

The Government Is Coming to
Get Your Bulbs
In 2007, the federal government passed
the Energy Independence and Security
Act, an omnibus energy-saving bill that
included increased national standards for
appliance efficiency, new loan and grant
programs for retrofitting buildings, and
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break her government-mandated bulbs and contaminate her
house. Others feared encroachment of “big government”
without considering that the alternative was continued
price-gouging from electric utility monopolies.

gas, allowing the bulb to use less electricity while producing
the same amount of light. Depending on the design, these
lamps can also have longer life than incandescent bulbs.
2. Compact Fluorescent Lamps (CFLs) – These are
adaptations of conventional fluorescent tubes designed
to fit in conventional sockets. Under normal conditions,
their life is much longer than conventional incandescents
or halogens.

Fact is, the new law does not ban incandescent bulbs.
It only bans inefficient incandescent bulbs. It also exempts
three-way bulbs, globes, and about 20 other types of specialty products such as ceiling fan bulbs.
The law is phased in over 3 years and prohibits selling
bulbs manufactured or imported after a certain date. The
residual stock of bulbs before this date may be sold, however. The phase-out dates are as follows.
Today’s Bulbs

After the
Standard

Standard
Effective Date

100 watt
75 watt
60 watt
40 watt

≤ 72 watts
≤ 53 watts
≤ 43 watts
≤ 29 watts

1-Jan-12
1-Jan-13
1-Jan-14
1-Jan-14

3. Light Emitting Diodes (LEDs) – These are best described as semiconductors designed to glow. Clusters
of small LEDs can be arranged in a lamp that fits into a
conventional socket. They typically activate a phosphor
coating on the inside of a bulb-shaped shell for a uniform,
omnidirectional effect.
LEDs are a recent innovation in domestic lighting,
and they are still relatively expensive. As the technology
develops further, their price will probably fall and their
efficiency will likely increase. They do, however, have a
jaw-dropping life compared to incandescent bulbs, lasting
up to 67 times longer, and can pay for themselves compared
to incandescents several times over.

At the end of 2012, many stores had removed conventional 100-watt incandescent bulbs on retail shelves.

How much energy do efficient bulbs save and
cost?

What are these new light sources?

Chart 1 below provides an estimate of energy savings,
costs, lifetime, and payback. It was drawn from a sample
of Austin and Internet retailers and is not meant to be comprehensive. But it gives a good sense of the market.

Simply put, incandescent bulbs are a thin piece of glowing metal (filament) mounted inside a vacuum-jar (bulb)
to delay oxidation of the filament. There are 3 main commercial alternatives.

Since many of these new lamps have increased lifetime
compared to conventional incandescent bulbs, they can
save the cost of replacement bulbs as well as energy.

1. Halogens – These are very similar to conventional
bulbs. But instead of a vacuum, the bulb contains a halogen
Energy
Savings

Chart 1: Costs and Savings from Energy-Efficient Lamps
Lamp
Cost

Lifetime
Hours

Lifetime Energy
Savings

Lifetime Lamp
Savings

Payback

60 Watts
Incandescent
Halogen
CFL
LED

28%
75-78%
77-84%

$0.40
$2
$2
$14-52

750-1,000
1,000-3,000
8,000-12,000
20,000-50,000

$3.12
$55.00
$147.00

$0-0.81
$3.95
$10.87

0.7 Years
0.3 Years
2.1-8.5 Years

75 Watts
Incandescent
Halogen
CFL
LED

31%
75-78%
75-85%

$0.40
$2
$3
$27-59

750-1,000
1,000-3,000
8,000-12,000
25,000-50,000

$4.22
$63.00
$222.00

$0-0.81
$3.63
$13.04

0.5 Years
0.4 Years
3.5-8.2Years

100 Watts
Incandescent
$0.40
750-1,000
Halogen
28%
$2
1,000-3,000
$5.13
$0-0.81
CFL
77%
$3
8,000-12,000
$88.00
$3.76
LED
78-85%
$28-64
25,000-50,000
$328.00
$14.11
Costs for LEDs taken March 2013. Costs for CFLs and Incandescents taken November 2012.
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0.4 Years
0.3 Years
3-6.3 Years

In general, this chart shows that, at 3 hours per day of
minimal use, halogens and CFLs have fairly quick paybacks
compared to conventional incandescents. It also shows that
LEDs have long paybacks. Though their price has fallen
markedly and quality has improved over the last 10 years,
most people will not make this extra investment yet.

light degradation of over 50%. The only good thing about
changing a short-lived conventional light bulb is that the
frequency prevents you from ignoring this chore. (Get out
the long-handled dust mops.)

Are Light Bulbs Air Conditioned?

What the payback chart does not show

Waste heat from indoor light sources has to go somewhere, and it ends up heating the house. This does assist
in winter, though it is not very efficient compared to heat
pumps or gas furnaces. However, in the majority of cases,
additional air conditioning costs outweigh winter heating
savings. While actual savings differ in every case, imagine
a home using 20 100-watt light bulbs at once. This would
add enough heat for an extra half-ton of air conditioning
demand for every hour that they are on. Considering that
the average home has a 3 to 4 ton unit, the considerable
energy waste can quickly add up.

There are a huge variety of efficient lighting products.
The CFLs priced here are only for the baseline (commodity)
bulb. There are better quality bulbs if you want to pay the
increased costs. Features include:
1) daylight and natural spectrum, which offer a color
close to sunlight and higher color quality;
2) “instant-on” ability, which allows full-light output
immediately instead of a warm-up period that can last a
minute or more;

Why Do CFLs and LEDs Burn Out Prematurely?
CFLs and LEDs contain solid-state circuitry that controls
them. If simple precautions are not taken, the bulbs will
fail quickly, and in some cases, immediately. The best way
to make these bulbs last is to remember: ACDC.

3) shatter-resistant polycarbonate lenses that also make
a CFL twist lamp look more like a normal light bulb;
4) dimmer-compatible bulbs.

Air – Does the lamp get enough air ventilation? Unless
CFLs and LEDs are specced for enclosed fixtures, the lamps
may get too hot, which corrupts the circuitry. Charts 2 and
3 in this story list products rated for enclosed fixtures. If no
rating exists, it is best to use these lamps in open fixtures
(not flush-mounted to the wall or ceiling).

Most of these CFL upgrades usually have a payback
of less than a year, but dimmer-compatible CFLs are still
relatively expensive, and can have a payback as long as 2
years under typical circumstances.
Regarding LEDs, their extraordinary long life greatly
reduces labor costs needed for replacement. While such
costs are rarely quantified in household budgets, they are
quite real. Use of LED lamps in hard-to-reach places, as
well as in houses of mobility-impaired individuals, will
save incredible amounts of labor and increase safety.
Another point about LED life is that these lamps do not
actually burn out. Rather, they lose their brightness. Their
rated life assumes that a light output reduction of 30% will
be the limit consumers will tolerate.

Closed Fixture

Cheap – Is the lamp cheap? Not inexpensive…cheap.
Not every manufacturer builds good products. If you are
having chronic problems with CFLs or LEDs, buy high-end
brand names with guarantees. CFLs sold to homes that are
rated by the Environmental Protection Agency’s Energy
Star program are required to guarantee their products for
two years.

Is there a downside to longer bulb life?
The long life of CFLs and particularly LEDs creates a
relatively new problem in residential lighting. On the one
hand, they offer greatly reduced maintenance. This is of
particular interest to the mobility impaired, as even average
people do not want to climb to hard-to-reach locations such
as the top of stairways to replace a light bulb.

Not every efficient lamp has to be expensive. If you
shop, there are bargains to be had. But more often, you
get what you pay for.

However, it makes lamp cleaning much more of a priority. “Lumen Dirt Depreciation” is the technical term that
lighting professionals use to describe how dirt accumulation
on light fixtures degrades light output over time. Even in
a relatively clean environment, dirt can degrade output
14% over a three-year period. Dirty environments can see
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Dimmers – Is the lamp specced for dimmers? The
circuitry in CFLs and LEDs must be specifically designed
to be used with dimmer switches. If this specification is
ignored, product failure can be almost immediate. Chart
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Chart 2: Selected Brands of CFLs and Their Uses (Cost for November 2012)

This chart is meant as a consumer guide. Products constantly change, along with their specifications. Consumers should read packaging specifications or consult
company to confirm information.
Energy-Star
Enclosed Fixtures
Dimmable
3-Way
Customer
Web Site
Rated
Model Numbers
Model Numbers
Service
EcoSmart
√
23 watts and under
ES5M814DIM2
ES59032
(877) 527-0313 homedepot.com
ESL30/100T,
BPESL50/150T,
Feit
√
None
ESL50/150T/ECO (800) 543-3348 feit.com
BPESL50/150T/D
Full Spectrum Solutions
√
23 watts and under
None
BLDS253WAYT
(888) 574-7014 fullspectrumsolutions.com
All but closed recessed
66662, 66663,FLE15HT3/2/ 81515, 77124
GE
√
(800) 435-4448 gelighting.com
fixtures
DV, FLE26HT3/2/DV
Globe Electric
√
None
35612
None
(800) 361-6761 globe-electric.com
Greenlite Corp.
√
None
8W Dimmable CCFL A-Type 11/20/26W 3 WAY (800) 930-2111 greenlite.ca
Maxlite
√
None
None
MLS33EA3WW
(800) 555-5629 maxlite.com
Osram Sylvania
√
None
29454, 29453, 26949
CF33EL, CF40EL (800) 544-4828 sylvania.com
Panasonic
√
EFD13E28, EFA13E28
None
None
(800) 211-7262 panasonic.com
14691-0, 13077-3,
42002-6,42004-2, 42003-4, 21486-6, 21193-8 (800) 555-0050 usa.philips.com
Philips
√
13574-9, 37082-5
42005-9, 40715-5
Prolume
√
Most lamps under 27 watts 46330, 46334
45720, 45721
(800) 677-3334 halcolighting.com
Satco
√
T2 Series
S6255, S7251
S5592, S5594
(800) 437-2826 satco.com
TCP
√
23 watts and under
40114, 40123, 50123, 41315 19030, 19032
(800) 378-6998 tcpi.com
All but closed recessed
Utilitech
√
LBP23TDM,
LBP15TDM
LBP50/150T
(800) 327-2080 lowes.com
fixtures
Westinghouse
√
None
37913, 37913
37962, 37963
(800) 999-2226 westinghouselighting.com
Energy Star ratings may not be on all models distributed by company.
Some lamps rated for enclosed fixtures may still have longer life if used in ventilated fixtures

Chart 3: LEDS For Use in Enclosed Fixtures
(Surveyed 12/12/12)
Brand

Equivalent
New
Wattage Wattage
Incandescent
40
7.8
60
11
75
11
80
15
100
15

Company
Web site

CFL Life at Various Cycles
120%

Retail Outlet

100%

store.earthled.com
store.earthled.com
store.earthled.com
store.earthled.com
store.earthled.com

80%

2 in this article notes CFL products that are rated for dimmers. Most LEDs and halogens can be used with dimmers,
though specs on product packaging should be checked.

0%

Xledia
Xledia
Xledia
Xledia
Xledia

xledia.com
xledia.com
xledia.com
xledia.com
xledia.com

60%
40%
20%
5-Minute

15-Minute

30-Minute
Variable

90-Minute

Some new CFLs on the market have extended lifetimes
that will accommodate for increased cycling. As a personal
observation, I have seen CFLs last for 9 years, and I always
turned them off when unneeded, regardless of the length
of time they had been on. However, if you have certain
lights that are only used for small periods of time, you
might consider halogens or LEDs.

Cycling – How many times do you click these lamps

on and off? While the cycling effect on halogens and LEDs
is not a problem, CFLs have a rated life partially based
on the number of on-and-off cycles. The longer the lamp
is left on at one time, the longer the life. This leads to an
interesting predicament. Is it better to turn off a CFL when
not in use to save energy, or use the energy-efficient lamp
inefficiently by leaving it on longer and cycling it less? As
a general rule, it is better to turn CFLs off when they are
not needed. Lifetimes may be shortened, but the lamps
are not that expensive.

Is the energy used to manufacture these
energy-efficient bulbs more than the energy
savings?

The graph above shows that at 5-minute cycles, a CFL
will last less than 1/10 as long as a lamp operating for 90
minutes at a time. However, even if this greatly reduced
life occurs, the CFL will still more-than-pay for itself in
energy savings.

Several lifecycle analyses have been done to determine
how much “embodied energy” is used to manufacture
lamps vs. the savings that will be derived. One of the
most thorough was conducted for Osram Semiconductors,
a division of Sylvania Lighting. While it can be criticized
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counterparts. This may not matter for color-related tasks,
but black-and-white tasks such as reading may be of concern in some situations.

Primary Energy Demand for Manufacturing and
Use in Kilowatt Hours – 40-watt Equivalent
3,500

3,290

2. Does the light resemble the sun’s color? Most people
think sunlight is yellow. But it is actually bluish-white. Look
at light coming through a north window at noon and you
will see this yourself. Light colors are measured by how
closely they match glowing heated metal. An incandescent
filament glows at 2,700-3,000 degrees Kelvin. Sunlight
matches metal heated to 5,000-6,500 degrees Kelvin.

3,000
2,500
2,000

Use
Manufacture

1,500
1,000
500
0

658
15.3
Incandescent
– 25 Bulbs

658
10.2

9.9

Some people do not like “daylight” or “natural spectrum”
lamps because they do not resemble incandescent color.
Incandescent light bulbs have a reddish-yellow glow that
resembles gaslights, candles, oil lamps, and torches that
societies historically became accustomed to for artificial
light sources. This standard of normal was dictated by the
technology available, which has improved in the last few
decades as bulbs employed phosphor coatings that better
resembled sunlight.

CFL – 2.5 Bulbs LED – 1 Bulb

as being conducted by the manufacturer and not an objective third party, it should be noted that Sylvania makes all
families of lighting products.
The study (summarized in graph above) analyzed the
energy used to create the equivalent light output of a 40watt incandescent bulb. It found that since LEDs and CFLs
last much longer than incandescent bulbs, the lifecycle
manufactured energy use of both CFLs and LEDs is about
50% less. Overall, the manufactured energy use is dwarfed
by the consumption in operations. The 10 kwh of manufacturing energy for LEDs and CFLs is barely noticeable
compared to 3,290 kwh of energy use from incandescent
light bulbs over the life of one LED.

3. Does the light emit ultraviolet radiation? Sunlight
emits UV radiation, which is essential for health. Calciferol, otherwise known as Vitamin D, is not a vitamin at
all, but a hormone produced when UV radiation touches
the skin. It is essential for calcium absorption and proper
metabolism.
This article could identify only two commercial products
that emit useful UV radiation. They carry a premium above
the extra premium that already exists for high-CRI bulbs
that do not emit UV. If you are considering their purchase,
keep 2 things in mind. First, the average person under
these lamps for 8 hours a day will receive the equivalent
of about 6 minutes of full sunshine. Some people might
decide it is cheaper to just go outside for a few minutes
instead of paying the lamp’s premium. Others who have
limited time may find the cost worth it.

What is the Color of Light?
Humankind evolved with
sunlight as its light source. In a
society that spends more than 90%
of its time indoors, the absence of
sunlight can have serious health,
psychological, and aesthetic
repercussions. There are 3 characteristics of light that need to be
considered for indoor lamps.

Second, most UV radiation will not penetrate the glass
or plastic lens on enclosed fixtures. To get the benefit of
these lamps, you need an open fixture.

1. Does the light source have good color discrimination? Poor light quality allows minimal ability for people
to distinguish between shades and colors. Extremely poor
quality light allows no ability at all. Light sources are rated
by a standard called “Color Rendering Index,” or CRI.
Sunlight has a CRI of 100. One of the few good things
about incandescent bulbs is that they have a CRI of 99-100.
Standard CFLs have a CRI of around 82, and most LEDs
manufactured at this time have a CRI of around 80.

List of high-CRI lamps
Halogen lamps are a variation of incandescent and have
the same high CRI as conventional bulbs. There are CFLs
that have both high CRIs and daylight color temperatures
in the same bulb. LEDs are also beginning to be produced
with high-CRI and daylight color temperature models,
though as of press time, no product had both at once.
Chart 4 lists some of these high-CRI conventional (A19)
spiral bulbs. Chart 5 lists high-CRI linear fluorescent replacement products. Chart 6 lists the few high-CRI LEDs
on the market now. The number of products will likely
grow as the technology becomes more common. It should
be noted that there are also good color quality lamps for
downlights and spotlights.

Scientific studies have shown that less light is needed
with the use of high-CRI lamps. Some European countries
actually suggest or mandate high-CRI lamps in building
codes.
With some exceptions, high-CRI compact fluorescents
emit less visible light (lumens) than their conventional
Energy-Efficient Home Lighting
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Chart 4: Full-Spectrum Compact Fluorescent Lamps
(5,000-6,500 K, CRI 90+)
Company

Purchase Outlet

Contact

However small the amount of mercury is though, it is a
toxin that must be respected. If the CFL breaks, the mercury
vapor can escape into the house, and the mercury-coated
glass needs to be removed with care.

Products

Alzo Digital

alzodigital.com

(800) 582-7009

Various sizes

EiKO

eiko.com

(800) 852-2217

30-watts

If breakage occurs, consider the following clean-up
practices.

Various sizes
Various sizes,
(800) 637-3853
high brightness
Various sizes,
(888) 900-6830
UV-emitting
Various locations Various sizes
Various sizes,
(888) 900-6830
UV-emitting

Full Spectrum Solutions fullspectrumsolutions.com (888) 574-7014
H & H Industries

lightsbyhh.com

NaturesSunlite

naturallighting.com

Ottlite

lowes.com

Vitalite

naturallighting.com

1.Ventilate the room for 15 minutes. Turn off Heating,
Cooling and Ventilation equipment while clean-up is occurring. If conditions permit, you might consider ventilation
or HVAC shut-off for several hours after clean-up.
2. Wear cleaning gloves when removing the glass. Pick
up or sweep up glass by hand, remove pieces with tape,
or with a wet paper towel.
3. Do not use a vacuum cleaner for any type of glass cleanup, as it may distribute tiny glass particles in the air.
4. Put CFL pieces in a closed glass jar, or in a double
plastic bag, until you can dispose of it properly. If possible, store the jar or bag in garage or storage shed outside
the house.
5. For more detailed cleaning advice, see: www.epa.
gov/cfl

Chart 5: Fluorescent Tubes With CRI 90+ and
Color Temperature Above 5,000˚ K
Full Spectrum Solutions NaturesSunlite
BlueMax
Philips
GE
TL950
Chroma 50
Daylight Deluxe
Sunshine
Color Tone 50
ShowBiz
Color Tone 75
H & H Industries
Natural Supreme
Vi-Tec 93+
Natural Sunshine
Osram Sylvania
Ushio
Daylight Full Spectrum
Ultra 5000 (T10)
Design 50
Westinghouse
Realite
NaturalLighting.com
Brand

Some or most clean-up problems can be avoided by
buying shatter-resistant CFL models, or models that have a
polycarbonate lense over the glass. Also, try to insert CFLs
in the socket by holding their base, not the glass.

Chart 6: LEDS With CRI 90+ (Surveyed 12/12/12)
Model Number

LEDnovation LEDH-A19-60-1-27D-IO

Equivalent
New
Company
Incandescent Wattage
Web site
Wattage
60
9.4 lednovation.com

LEDnovation LEDH-A19-75-1-27D-IO

75

LEDnovation LEDH-A19-100-1-27D-IO

Where Can I Recycle CFLs?

13.7 lednovation.com

100

19 lednovation.com

Philips

423244

60

10 usa.philips.com

Sylvania

12A19/DIM/F/927

60

12

Chart 7 lists Austin-area locations that could properly
recycle CFLs as of the end of 2012. Make sure to call ahead
to ensure hours of operation.

sylvania.com

Chart 7: Austin CFL Recycling Locations

Are there hazardous materials in these CFL
lamps?
Most electric light sources contain toxins. Many conventional incandescents use lead, both in the solder that seals
the bulb at the bottom and in the optical glass itself. CFLs
contain mercury in vapor form and/or in the phosphor
that coats the glass. LEDs and CFLs employ heavy metals
in the electronic circuitry that controls them.

610 W. Powell

78753

(512) 835-4971

Austin Household Haz. Waste

2514 Business Center Dr.

78744

(512) 974-4343

The Hardware Store

8650 Spicewood Springs

78759

(512) 250-1591

Home Depot

Various Locations

IKEA

4000 N. IH35

Lighting Inc.

10401 Burnet

Lowe’s

Round Rock (512) 828-4532
78758

(512) 492-6444

Various Locations

Williamson Co. Recycle Center 495 County Road 156

The light family of most concern is CFLs. The amount of
mercury in CFLs is relatively small. New CFLs contain 0.4
to 4 milligrams. This is much smaller than other mercurycontaining domestic products such as thermometers (which
use 500-1,000 milligrams). On a lifecycle basis, the total
mercury in CFLs is also much smaller than the mercury
emitted by coal-fired electric stations to supply incandescent lighting. A 60-watt incandescent bulb will cause 5.5
grams of mercury emissions over its lifetime. A 13-watt
CFL, producing the same amount of light, will only cause
about 1.6 grams to be emitted under worse-case conditions
such as lamp breakage in a solid waste landfill.
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Facilities Solutions Group

Georgetown (512) 864-3240

Acupuncture Medical Centre
Dee Ann Newbold, L.Ac.
Lic: # AC00116
Pain (most types), Allergies, Anxiety, Depression,
Migraines, Fertility, Women's Health Concerns
11673 Jollyville Road, Suite 201
(512) 336-7424
AcupunctureAustin.com
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