Light bulbs and the cost of the energy they use
In 2012 new efficiency standards went into effect requiring lower amounts of electricity allowable (wattage) for the amount of light
produced (lumens).

Old incandescent bulb - no longer
produced or sold

Compact
Fluorescent
CFL

Light Emitting
Diode
LED

Halogen
incandescent

The energy policy bill, signed into law in December 2007, provided these changes to U.S. energy policy.
▪ There should be roughly 25 percent greater efficiency for light bulbs, phased in from 2012 through 2014.
▪ Various specialty bulbs, including appliance bulbs, "rough service" bulbs, colored lights, plant lights, and 3-way bulbs, are
exempt from these requirements as well as light bulbs currently less than 40 watts or more than 150 watts. This exempts
stage lighting. Stage lighting is generally thousands of watts, far more than any home installation.
So the bill required roughly 200 percent greater efficiency for light bulbs, or similar energy savings, by 2020.
The old incandescent bulbs, which used essentially the same design invented by Thomas Alva Edison more than 130 years ago,
use only about 10 percent of the energy they consume to produce light, according to the Congressional Research Service. The
other 90 percent is wasted as excess heat.
1. If you lived in Minnesota where much of the year is cold and requires home heating, would you think that incandescent
bulbs that use energy to heat is such a bad idea?
2. How about if you lived in Florida?

Electricity is measured in kilowatts per hour of use (kWh).
• My old 60-watt incandescent bulb used 60 watts in one hour.
• There are 1000 watts in a kilowatt.
• To figure out my bulb’s kWh, you would find out what decimal part of a kilowatt those 60 watts are =
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People have complained about the expense of these new bulbs but they have become cheaper since they were first introduced.
Now, old incandescent bulbs are hard to find, but they used to cost about $1.00 for a 60-watt bulb.
Below are some photos and prices of regularly sold bulbs.

$1.88 for 4
Compact Florescent bulb

$2.17
LED bulb

$1.24
Halogen incandescent bulb

Is there a huge difference between the initial cost and energy used for all of these bulbs? Lets crunch the numbers and find
out how much it might cost us. Complete the chart below.

Kind of light bulb

14 watt CFL bulb
with the equivalent
lighting of a 60
watt incandescent
light bulb
8.5 watt LED bulb
equivalent to a 60
watt incandescent
bulb
43 watt Halogen
Incandescent
equivalent to a 60
watt incandescent
bulb

Approximat
e kWh
needed to
operate
this bulb

Cost for using
this bulb for one
hour, given that
electricity costs
about $0.12 per
kWh (rates will
vary)

Cost of
using the
bulb for 4
hours per
day

Cost of using
the bulb for 4
hours per day
for an entire
year

Total yearly
Number of years that the
Cost of the bulb expense of that
bulb is expected to last
Initial
per year =
bulb = cost of the
at 4 hours per day =
cost of
𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑐𝑜𝑠𝑡 bulb per year +
𝑙𝑖𝑓𝑒 𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑛𝑐𝑦 𝑖𝑛 ℎ𝑜𝑢𝑟𝑠
the bulb
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑜𝑓 cost
𝑙𝑖𝑓𝑒 of the
ℎ𝑜𝑢𝑟𝑠 𝑝𝑒𝑟 𝑑𝑎𝑦 ∗ 𝑑𝑎𝑦𝑠 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟
energy per year.

10,000 hours
$0.47

50,000 hours
$2.17
2,500 hours
$1.24

3. Analyze your data in the table, in particular the last column. What do you notice? Reflect on the yearly cost of each bulb.

4. It looks like replacing all of my old bulbs with LED, CFL, or even the halogen bulbs will save me money on my bills. Help
me better understand the cost over the next several years for just one bulb. Graph the cost for me to use each type of bulb
for 10,000 hours. Remember to include the cost of new bulbs if they run out (do not include the cost of the bulb into the
cost, add it in as an additional cost).
Hours of use compared to cost
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5. According to your graph, for what range of hours of usage is the CFL bulb the cheapest? The LED bulb the cheapest? The
Halogen incandescent bulb?

6. So far we have been looking at the cost of just one bulb. How many light bulbs do you think you have in your house (if you
are not sure take a couple minutes to make an educated guess)? How much money will you lose or save per year by
switching bulb types?
7. The average house in the U.S. has about 40 light bulbs. Consider the average cost per year for each type of bulb. Graph
the cost per year (the average cost including energy and the actual bulb) for 40 light bulbs (assuming they are used for an
average of four hours a day). Be sure to graph costs over at least ten years, if not longer. Hint: For this graph you will be
including the cost of each bulb in your graph.
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By 2020, a second tier of restrictions would become effective, which requires all general-purpose bulbs to produce at least 45
lumens per watt (similar to current CFLs). The phase-out of incandescent light bulbs was supported by the Alliance to Save
Energy, a coalition of light bulb manufacturers, electric utilities and conservation groups. The group estimated that lighting
accounts for 22% of total U.S. electricity usage, and that eliminating incandescent bulbs completely would save $18 billion per
year (equivalent to the output of 80 coal plants).

8. If 22% of the total yearly U.S. electricity usage costs $18 billion dollars, what is the total cost of electricity usage in the U.S.?

9. Here are some items that you might use in your every day life. Complete the table to see the approximate cost per year of each item.
Appliance

Watts used per hour

kWh

Cost per hour at $0.120
per kWh

Number of hours per
day that you might
use this item

Cost per year

Most desktop Computers
CPU (awake/asleep)

120 / 30 or less

Monitor (awake/asleep)

150 / 30 or less

Laptop computer

50

Television

170

Hair dryer

1200 - 1875

Microwave

750 - 1100

10. What did you learn? Do you have CFL, LED, or Halogen incandescent bulbs in your home? What are the pros and cons of switching to
these bulbs? Should your home make the switch?

Sources:
http://en.wikipedia.org/wiki/Energy_Independence_and_Security_Act_of_2007
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