
Home office equipment, audio 
and video systems, and miscella-
neous electronics consume almost
20 percent of all electricity used
inside the average home and can
cost as much as $175 per year.1

While buying more efficient elec-
tronic devices can save some of
this energy and money, changing
how you use the equipment is
more effective. For example, most
devices consume electricity even
when they are turned “off.” 
By changing your patterns of use
with the equipment (e.g., unplug-
ging instead of just turning off the
equipment when it’s not in use),
you can often save more energy
than if you replaced the item with
a more efficient one. Moreover,
saving energy does not compro-
mise the quality and performance
of the equipment, or your experi-
ence with it. You can easily have
the best of both worlds: great
product performance and low
energy use. 

This Brief will be your guide to
reducing your home energy bills
related to electronic devices, in
addition to giving you new
insights into the environmental
damage electronic products do.
Topics discussed include:

• Energy efficient office equip-
ment and Energy Star®; 

• Power management for your 
computer and other pieces of
home office equipment;

• Standby mode :
Leaking energy while you sleep; 

• Paper use by electronic 
equipment;

• Options to reduce energy con-
sumption in devices from cell
phones to waterbeds; and

• Life-cycle cost of electronics :
Going beyond the electricity 
consumed in your home.

ENERGY EFFICIENT
OFFICE EQUIPMENT

Energy Star is a government 
program designed by the U.S.
Environmental Protection Agency
(EPA) to support the introduction
and use of energy efficient prod-
ucts. As one of the original prod-
ucts Energy Star was created to
support, the home computer has
come a long way in terms of the
amount of energy it consumes. In
fact, researchers now suggest that
Energy Star guidelines need to be
raised, as most modern computers

are now Energy Star compliant.
Yet, keep in mind that even among
Energy Star-compliant computers,
the difference in energy consump-
tion can be great. It should also 
be noted that the Energy Star 
standard for a computer simply
means that the equipment has
power management options (e.g.,
sleep mode), which do not actually
affect on-mode power usage.
While consumers should always
look for the Energy Star label when
making a purchase, they should
realize that energy costs are 
determined by their operating
habits, which include things as
simple as making sure the power
management system is properly
programmed and enabled
(switched on).

Computers

One of the reasons that computers
consume so much electricity is that
their power management options
are often disabled. Enabling such
options can save as much as 60–80
percent of the energy that would
simply have been wasted. The U.S.
EPA’s Energy Star website offers
instructions on how to enable
power management systems for
most PC operating systems, and
includes links for Mac users.2

For additional information, 
as well as a downloadable
version of this document,
please see our website:
www.rmi.org
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Energy Star also offers a free 
web-based software tool that, 
if installed on your computer, will
enable the monitor to go into sleep
mode after a designated time inter-
val (say, 10, 15, or 20 minutes). 

Simply engaging the power man-
agement system on your computer
is a good start when it comes to
saving energy; turning the unit
completely off when it is not in use
is even better. Contrary to popular
belief, turning a computer on and
off frequently is not harmful. In fact
letting the unit cool down is bene-
ficial to the durability of the com-
ponents. Table 1 shows different
energy consumption levels and the
corresponding electricity bills for
different patterns of computer use.

Desktop computers

Desktop computers can draw any-
where from 25 to 110 watts while
turned on (computers made in 1998
or earlier pull even more power:
between 80 and 160 watts). An
increase in power consumption is
not directly correlated with
processor speed. For example, 
one type of 1,400-MHz processor
pulls 117 watts while a particular
1,800-MHz processor pulls only 
63 watts.3 Most new computers are
designed with speed-stepping,

which slows down or switches off
different parts of the computer
when they are not in use. Speed-
stepping must be activated, but it
can reduce the power draw to just
a few watts, depending on the
applications being used. Besides
actual “on” power consumption,
energy consumption of different
power management modes can
also be a large source of saved or
wasted energy. Current Energy
Star requirements state that a
computer must consume less than
35 watts in sleep-mode. Presently,
there are many models available
that pull only 2 watts during their
sleep-mode.4

Power consumption of computer
monitors depends on the type of
monitor. LCD (liquid crystal display)
screens typically use 57 percent
less power than equally sized CRT
(cathode ray tube) screens. Also,
the average power draw in sleep
mode for a CRT is 7 watts com-
pared to 2 watts for an LCD monitor.5

(Just enabling power management
on your desktop computer and
monitor could save you about 900
kilowatt-hours per year in electric-
ity and 1,500 pounds in carbon
dioxide emissions, assuming the
energy saved displaces coal gen-
erated electricity. That’s equivalent
to the carbon dioxide emitted from
driving a medium sized car over
2,000 miles.)
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Is your computer really

going to sleep? 
Keep in mind that screen
savers are not a form of

sleep-mode and they do not
save any energy. Thus, you
should select a short screen-
saver time so that the sleep
mode kicks in more quickly.

Also, be aware that a 
computer can be kept

awake if it is constantly get-
ting feedback from exterior
sources, such as a network

or a fax machine.

Table 1: Power management (PM) energy savings for computers

Level of usage: 24/7 Home office use 
(48 hours/week)

Light use 
(10 hours/week)

Status:
PM 

disabled
*PM

enabled

**Off when
not in use/

PM enabled
when in use

*PM
enabled

**Off when 
not in use/ 

PM enabled
when in use

Desktop unit (65W on/ 2W PM)

energy use per year

(kW/year)
567.84 80.37 67.89 43.68 27.25

energy bill per year

@ 8.5 cents/kWh
$48.27 $6.83 $5.77 $3.71 $2.32

17” LCD Monitor (35W on/ 2W PM)

energy use per year

(kW/year)
305.76 50.42 37.94 31.20 14.77

energy bill per year 

@ 8.5 cents/kWh
$25.99 $4.29 $3.22 $2.65 $1.26

17” CRT Monitor (61W on/ 7W PM) 

energy use per year

(kW/year)
532.90 115.07 71.39 83.62 26.10

energy bill per year 

@ 8.5 cents/kWh
$45.30 $9.78 $6.07 $7.11 $2.22

Laptop (15W on/ 1W PM)

energy use per year

(kW/year)
131.04 16.47 16.47 14.56 6.34

energy bill per year

@ 8.5 cents/kWh
$11.14 $1.40 $1.40 $1.24 $0.54

PM = Power management/sleep-mode options
* Computer never turned off but PM is enabled

** Computer turned off when not in use, PM is enabled when computer is on

Source: RMI analysis



Laptops

Laptops are big energy savers
compared to desktop computers,
and current models are fully capa-
ble of performing more than the
average tasks required by home
offices. They draw from 14 to 25

watts while on, and most go down
to 1 or 2 watts during sleep mode.6

Using a laptop could save any-
where from 40 to 100 watts,
depending on the desktop unit it
would replace.

Printers 7

Although they also produce higher
quality prints in less time, laser
printers consume much more
power than inkjet printers. If high
quality prints are needed, you can
still reduce energy consumption 
by using low-speed laser printers.
Such printers average 43 watts
whereas high-speed color laser
printers use over 100 watts. 
Inkjet printers use roughly 60 per-

cent less energy than laser print-
ers. When power management is
enabled, an Energy Star low-speed
black and white laser printer and
both black and white and color
inkjet printers use 10 watts or less,
while a color laser printer uses 35
watts. Table 2 shows the energy-
saving benefits of power manage-
ment in computer peripherals—
such as printers—under different
scenarios. If you have an older
printer that does not have a power
management system, there are
external control devices that can,
for example, switch the printer off
after a preset time and then switch
the unit back on when a print signal
is received. Energy Star has a com-
prehensive list of such controls on
its website (www.energystar.gov). 

Copiers 8

Copy machines can be the largest
energy consumer of all your home
office devices. Currently, low-
speed copiers, which are the type
commonly used in homes, pull an
average of 115 watts. That can use
more than twice as much energy
as your desktop computer. Home
copiers over eight years old can
require up to 400 watts, while
some Energy Star copiers use less
than 60 watts in low power modes. 

Fax machines

Home office fax machines that
draw only 10 watts are widely
available today. Older units draw
well over 30 watts. Combination
phone-faxes are particularly effi-
cient for home use, since they only
slightly increase the amount of
electricity already consumed by
telephone answering machines. 
If you use a fax modem with your
computer or have a fax card
installed in your printer, you may
not need a fax machine at all, and
these devices allow you to view
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Table 2: Power management (PM) energy savings for computer peripherals

Level of usage: 24/7 Home office use
(28 hours/week)

Light use 
(3.5 hours/week)

Status:
PM 

disabled
*PM

enabled

**Off when
not in use/

PM enabled
when in use

*PM
enabled

**Off when
not in use/

PM enabled
when in use

Laser Printer (43W on/ 10W PM)

energy use per year

(kW/year)
375.65 125.80 53.00 92.16 6.62

energy bill per year

@ 8.5 cents/kWh
$31.93 $10.69 $4.50 $7.83 $0.56

Inkjet Printer (17W on/ 10W PM)

energy use per year

(kW/year)
148.51 95.51 22.71 88.38 2.84

energy bill per year

@ 8.5 cents/kWh
$12.62 $8.12 $1.93 $7.51 $0.24

Copiers (115W on/ 60W PM)

energy use per year

(kW/year)
1004.64 588.22 151.42 532.17 18.93

energy bill per year

@ 8.5 cents/kWh
$85.39 $50.00 $12.87 $45.23 $1.61

Fax Machine (10W on)

energy use per year

(kW/year)
87.36 NA NA NA NA

energy bill per year

@ 8.5 cents/kWh
$7.43 NA NA NA NA

PM = Power Management/Sleep-Mode Options
* Computer never turned Off but PM is enabled

** Computer turned Off when not in use, PM is enabled when computer is on

Source: RMI analysis

Energy Star ®

Buying a computer with an
Energy Star label does not
necessarily mean it is going
to use less energy while in

use than a comparable
model. What it does mean is

that the computer will use
less energy in the sleep-

mode options than a com-
parable model.



your fax messages on-screen.
However, pay attention to how a
fax card might affect your comput-
er’s power management system 
as it could prevent the hard drive
from going into sleep mode. 

Multifunctional 
devices 9

Machines that can print, scan,
fax, and copy are popular today,
and the quality of these integrated
machines continues to improve.
The standby energy of these inte-
grated systems is substantially
lower than the sum of several sep-
arate units. An Energy Star multi-
functional device producing ten
images per minute or fewer will
use less than 25 watts in sleep
mode. The active power for multi-
functional devices averages about
82 watts. In addition, the total
amount of material and energy
consumed in manufacturing is
greatly reduced by incorporating
up to four devices into one. 

OTHER ELECTRONIC
EQUIPMENT

Standby mode

The American Council for an
Energy Efficient Economy (ACEEE)
calculates that “the average U.S.
household consumes 50 watts 
of standby and off-mode power
constantly, amounting to about 
440 kilowatt-hours per year [per
household].”10 Nationwide, this
amounts to about 44 billion kilo-
watt-hours per year, or the elec-
tricity production of five nuclear
power plants. And for what? Often
it’s merely to power little light dis-
plays and “instant-on” features!
The only way to completely cut
power to most electronic devices
is to unplug the item or switch off
the external power strip. If com-
pletely switching off the device is
not an option, there are many elec-
tronic devices being manufactured
today with low standby power
requirements. A list of these prod-
ucts can be found on the Energy
Star website (www.energystar.gov).

More tips 11

There are many other little energy
wasters around the average home
in addition to those already men-
tioned. Some tips for reducing
these losses are listed below.

• Waterbeds: Covering your water-
bed with a comforter can cut the
power consumption of the heater
by 30 percent. Also consider insu-
lating the sides or putting the
heater on a timer.

• Large home appliances other 
than computers, such as cable
TV boxes, VHS and DVD players,
portable stereos, bread and cof-
fee makers are equipped with
internal power supplies. These
and external DC power supplies
of other appliances such as
cordless phones, dust busters,
and electric toothbrushes can
consume 2–6 watts even when
the appliance is not in use or
fully charged. Although power
supplies drawing 1 watt are on
the market, there is currently no
active labeling program such as
Energy Star to tell consumers
which ones are most efficient.
Efficient power supplies do not
affect equipment performance 
or quality. These devices should
be unplugged when not in use.

• Consider plugging all your enter-
tainment equipment into a power
strip which, when switched off,
will eliminate any standby draw
from these devices, not to men-
tion protect the devices from
possible power surges. If there
is a device that must be kept on,
plug it into a separate power
strip.

4
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Paper use
Manufacturing a piece of paper requires 10–70 times as much energy

as the electricity it takes to print on it. 
The following are some suggestions that can help reduce your paper

use by as much as 75 percent:

• Use narrower margins and smaller (but still readable) typefaces; 

• When possible, edit drafts of documents on-screen 
and print only final versions; 

• Print or copy on both sides of the paper. Most printers and copiers
are available with duplex (two-sided printing) options; 

• Use the flipside of scrap paper for printing draft documents; and 

• Consider using recycled paper. 



LIFE-CYCLE COST 
OF ELECTRONICS12

Whether you work at home or just
use your computer to balance the
household budget, your patterns of
use and choice of equipment can
make a big difference—to the
environment and to your utility
bills. Since more energy goes into
manufacturing the typical comput-
er than into operating it, along with
power consumption while in use at
home, it is important to weigh such
considerations as recycled/recy-
clable material content, upgrad-
ability, and end-of-life disposal.

The Silicon Valley Toxics Coalition
(SVTC) and Basel Action Network
(BAN) point out that electronic
waste, or “E-waste,” is the fastest
growing type of household waste
(at 3–5 percent per year) and
accounts for most of the toxic
waste stream in the industrialized
world. Included in the 1,000+ ingre-
dients of E-waste are large quanti-
ties of lead, mercury, cadmium,
and brominated flame retardants,
along with many other toxic sub-
stances. In fact, almost 70 percent
of the heavy metals found in land-
fills are from E-waste. 

One would think recycling should
be the golden rule when it comes
to dealing with E-waste, right?
Wrong. SVTC and BAN have found
that 50–80 percent of E-waste is
exported to Asia, merely transfer-
ring the problem elsewhere.

Recycling operations are extreme-
ly polluting, and because countries
such as China, India, and Pakistan
have low environmental and occu-
pational regulations, recycling
operations in such places can
damage human health. In fact,
China has banned the importation
of E-waste, yet firms in the United
States continue to export it there.

In contrast, European nations and
Japan are already implementing
legislation to deal with this prob-
lem. Through take-back and end-
of-life management laws, they are
placing responsibility for the prod-
uct after its useful life on the man-
ufacturers. This pushes companies
to design for durability, upgradabil-
ity, and ease of disassembly, which
are, in fact, qualities being more
and more required by law. Another
important trend is the phasing out
of hazardous materials in electron-
ic devices. This will help reduce
toxicity at the end of a product’s
life and make it even easier to
recycle.

Currently there are no enforced
regulations of these types in the
United States. In fact, U.S. compa-
nies are developing products to
meet foreign requirements (and to
sell in foreign markets), but they
are not making them available in
the United States.

Consumers usually spend more
time researching electronic
devices than they do higher priced
items. Along with looking up a
device’s cost and performance
specs, a little research about a
particular product’s life-cycle foot-
print could prevent unnecessary
environmental damage. 
Some companies are making

changes to their products, which
should be considered when mak-
ing a purchase. However, there is
not yet a labeling system in the
United States that offers third-
party verification of electronic
devices’ environmental footprints
that would help consumers make
sound choices. 

On a final and related note,
between the mid-1980s and 2001,
the number of cell phone users in
the United States jumped from
340,000 to 128 million. As most of
these phones are used for less
than two years, cell phone waste
is becoming a big problem. 
To reduce the size of this waste
stream, cell phone users should
look into recycling options and
phone donation programs available
in their areas. Also, disposable cell
phones are on the horizon; be
wary of them unless the manufac-
turer is reusing the phone. 
And, of course, the rechargeable
batteries should be recycled 
as they also contain several 
very-toxic substances.13
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A mere change of habit
For all home office devices,

the best way to reduce
power consumption is to 

get in the habit of turning
them on for only as long as

you need to use them. 
Your printing or copying
can be done in one large
batch. The fax machine

could be turned on only if
you are expecting a docu-
ment. Would-be “faxers”

could be asked to call ahead
of time.

Figure 1: Exported electronic waste
in New Delhi, India

Source: BAN & SVTC



SUMMARY

Great economic and energy sav-
ings can be found by simply
changing our patterns of use with
electronic devices. Turning a piece
of equipment off or unplugging it
when it’s not in use is the easiest
way to save energy and money. In
addition, Energy Star product list-
ings are a great place to look for
energy efficient devices. Keep in
mind that even among the prod-
ucts that qualify for Energy Star
certification, some are a lot more
efficient than required by the
Energy Star guidelines. Also, a lit-
tle extra research when purchas-
ing new electronic devices will
help you find products that give
you the performance you want
with a small ecological footprint.

ADDITIONAL RESOURCES

U.S. EPA’s Energy Star — Provides
information on available lighting and
fixtures whose performance is backed
by the government entity. Their web-
site will point out products such as
screw-based CFLs, dedicated fixtures,
solar powered outdoor lighting and
efficient halogen torchieres that can
be found in many well-known retail
outlets (www.energystar.gov/
index.cfm?c=lighting.pr_lighting).

Earth911 — This site is designed 
to help you find a local recycling cen-
ter for old appliances or beverage
containers, along with many other
items. This website will also provide
mail-in sources if there is not yet a
recycling center near you
(www.earth911.org).

SVTC — The Silicon Valley Toxics
Coalition’s website contains informa-
tion on E-waste and links to manufac-
turers’ environmental webpages
(www.svtc.org or www.svtc.org/
cleancc/pubs/2002report.htm#urls).

Inform — This website contains 
information on recycling and 
programs going on in other countries
(www.informinc.org).
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Printed on 100% post-consumer recycled paper using vegetable-based inks.

Contact your local utility or energy office for information on rebates that may be available in your area on the purchase of new energy-efficient appliances.
This publication is intended to help you improve the resource efficiency of your home. You should use your best judgment about your home, and seek expert
advice when appropriate. Rocky Mountain Institute does not endorse any products mentioned and does not assume any responsibility for the accuracy or

completeness of the information in this Brief. Written by Sarah Goorskey, Andy Smith, and Katherine Wang. © Rocky Mountain Institute 2004. 

Briefs Nos. 1–9 in the Home Energy series are funded by Stonyfield Farm, the Durst Organization Inc., the National Association of Realtors, and Deborah Reich.

Rocky Mountain Institute (RMI) is an independent, entrepreneurial, nonprofit applied research center that fosters the efficient 
and restorative use of natural, human and other capital to make the world secure, just, prosperous, and life-sustaining. 

We do this by inspiring business, civil society, and government to design integrative solutions that create true wealth.

To request additional copies please contact Rocky Mountain Institute, 1739 Snowmass Creek Road, Snowmass CO 81654-9199 
Telephone: (970) 927-3851  •  Fax: (970) 927-4510  •  Email: outreach@rmi.org  •  Website: www.rmi.org
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