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The United States uses a lot of energy—over two million dollars worth of energy per minute, 
24 hours a day, 365 days a year. With a little more than 4.4 percent of the world’s population, 
we consume about 18.6 percent of the world’s energy resources. 

All of us use energy every day—for getting from one place to another, cooking, heating and 
cooling rooms, making products, lighting, heating water, and entertainment. 

We use a lot of energy to make our lives 
comfortable, productive, and enjoyable. Most 
of that energy is from nonrenewable energy 
sources. It is important that we use our energy 
resources wisely. 

Energy Efficiency and Conservation
The choices we make about how we use energy have environmental 
and economic impacts. There are many things we can do to use less 
energy and use it more wisely. These actions include both energy 
conservation and energy efficiency. 

Energy conservation is any action or behavior that results in 
using less energy. Energy efficiency focuses on technologies that 
use less energy to perform the same tasks or the same amount of 
work. Buying a dryer that uses less energy is an example of energy 
efficiency. Drying clothes outside on sunny days is an example of 
energy conservation.

Who Uses Energy?
The U.S. Department of Energy uses categories to classify energy 
users—residential, commercial, industrial, transportation, and 
electric power generation. These categories are called the sectors 
of the economy.  

Residences are people’s homes. Commercial buildings include office 
buildings, hospitals, stores, restaurants, and schools. Residential 
and commercial energy use are lumped together because homes 
and businesses use energy in the same ways for heating, air 
conditioning, water heating, lighting, and operating appliances.

The graphic to the right shows that the electric power generation 
sector consumed the most primary energy in 2014. However, all 
of the other sectors, especially the residential, commercial, and 
industrial sectors, use electricity after it is generated.  The other 
sectors are the end users of electric power.  When the residential 
and commercial sectors of the economy are combined together 
and electricity consumption is included, the residential and 
commercial sectors consume more energy than any of the other 
sectors, with 39.8 total quads of energy.   These two sectors actually 
account for nearly 40 percent of the total energy consumed by 
the U.S., when electricity is included. The residential portion of the 
sector consumed 21.6 quads of energy, with nearly 67 percent of 
this energy coming from electricity.  The commercial portion of the 
sector consumed 18.2 quads of energy, of which 76% is electricity. 
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The residential, commercial, and industrial sectors use electricity.  This graph 
depicts their energy source consumption outside of electricity.
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Residential/Commercial Sector
The residential sector includes houses, apartments, and other 
places where people live. The commercial sector includes schools, 
businesses, and hospitals. The residential and commercial sectors 
are put together because they use energy for similar tasks—for 
heating, air conditioning, water heating, lighting, and operating 
appliances.

The typical family can spend about $2,200 a year on utility bills. 
Roughly two-thirds of this cost is typically spent on electricity, while 
the rest is spent mostly on natural gas and fuel oil. 

Much of this energy is not put to good use. Heated or cooled air 
leaks out of homes through doors and windows, attics, walls, floors,  
ceilings, and basements that are not insulated well. Some machines 
and appliances use energy 24 hours a day, and we waste energy 
with bad habits.

Heating and Cooling Systems
Heating and cooling systems use more energy than any other 
systems in our homes. Natural gas and electricity are used to 
heat most homes, electricity to cool almost all. About half of the 
average family’s utility bills is for keeping homes at comfortable 
temperatures. The energy sources that power these heating and 
cooling systems can contribute carbon dioxide emissions to the 
atmosphere. Using these systems wisely can reduce environmental 
emissions. 

With all heating and air conditioning systems, you can save 
energy and money too, by having proper insulation, sealing air 
leaks, maintaining the equipment, and practicing energy-saving 
behaviors. 

Programmable Thermostats 
Programmable thermostats automatically control the temperature 
of buildings for time of day and can save energy and money. During 
heating seasons, for example, they can lower the temperature during 
the day when no one is home and at night. In the morning and 
evening, when people are awake at home, they can automatically 
raise the temperature. Most consumers set the temperature 
higher than recommended during heating seasons and lower than 
recommended during cooling seasons. A temperature setting of 
68°F (20°C) during the day and 60-62°F (13-14°C) at night during 
heating seasons is comfortable if people dress warmly and use 
warm blankets. During cooling seasons, a temperature setting of 
78°F (25°C) is comfortable if people dress appropriately and use 
fans to circulate air. Many programmable thermostats come with 
pre-loaded settings. Proper use of the pre-programmed settings on 
a programmable thermostat can save your family up to $180 every 
year in energy costs.

Insulation and Weatherization
Warm air leaking into your home in cooling seasons and out of your 
home in heating seasons wastes energy. You can reduce heating and 
cooling costs by investing a few hundred dollars in proper insulation 
and weatherization products. Insulation is rated using an R-value 
that indicates the resistance of the material to heat flow. The R-value 
needed varies, depending on the climate, ceilings, walls, attics, and 
floors. In very cold climates, a higher R-value is recommended.

Insulation wraps your house in a blanket, but air can still leak in or 
out through small cracks. Often the effect of many small leaks equals 

a wide open door. One of the easiest energy-saving measures is to 
caulk, seal, and weather-strip cracks and openings to the outside. 
Home performance professionals can seal air leaks in attics and 
basements. Homeowners can typically save up to $200 a year in 
heating and cooling costs by air sealing their homes and adding 
insulation.

Doors and Windows
Some of a home’s air leaks occur around and through the doors and 
windows. Doors should seal tightly and have door sweeps at the 
bottom to prevent air leaks. Insulated storm doors provide added 
barriers to leaking air.

INSULATION

Image courtesy of Owens Corning

AIR CONDITIONING SYSTEM
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Most homes have more windows than doors. The best windows shut 
tightly and are constructed of two or more pieces of glass. Caulk 
any cracks around the windows and make sure they seal tightly. 
With older windows, install storm windows or sheets of clear plastic 
to create added air barriers. Insulated blinds also help prevent air 
flow—during heating seasons, open them on sunny days and close 
them at night. During cooling seasons, close them during the day to 
keep out the sun.

Moisture
Moisture is a term used to describe water in both liquid and vapor 
form. Like heat and air, it is important to have the right amount of 
moisture in a building. Most moisture indoors exists as water vapor. 
The amount of water vapor in the air plays an important role in 
determining our health and comfort.

Humidity is a measurement of the total amount of water vapor in the 
air. It is measured with a tool called a hygrometer. Relative humidity 
measures the amount of water vapor in the air compared to the 
amount of water vapor the air is able to hold, which depends on the 
temperature of the air.

Air acts like a sponge and absorbs water through the process of 
evaporation. Warmer air, with greater energy, can support more 
water vapor than colder air, which has less energy. When cold air 
from outdoors is heated, it feels very dry and makes the occupants 
of the building uncomfortable. Furthermore, moisture in the air in 
a room will help it resist changes in temperature, which can reduce 
the number of times a heating or air conditioning system has to run.  
The correct humidity level can also help promote a healthy indoor 
environment. Humidity levels should be kept between 40% and 
60%. Using a dehumidifier in the summer and a humidifier in the 
winter can help condition the air to maintain appropriate humidity 
levels.

Landscaping
Although you cannot control the weather, you can plant trees to 
block the wind and provide shade. Properly placed trees and bushes 
can reduce the energy needed to keep your home comfortable. 
Deciduous trees, for example, are good to plant on the south side 
of a building in the Northern Hemisphere, since their leaves provide 
shade in summer and their bare branches allow sunlight through in 
the winter.
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Recommended R-Values for New Wood-framed Homes
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Appliances and Machines
Appliances, machines, and electronic devices use about 29 percent 
of a typical household’s energy, with refrigerators, freezers, clothes 
washers and dryers at the top of the list. Any appliance that is 
designed to change temperature uses a lot of energy. You can save 
energy by:

 �turning off appliances and machines when you aren’t using them;

 �using the energy-saver setting on dishwashers and refrigerators;

 �keeping the doors closed as much as possible on refrigerators and 
freezers—know what you want before you open the doors;

 �being aware that many machines use energy even when turned 
off—save energy by unplugging them; and

 �using machines and appliances during the morning and evening, 
not during peak demand time.

When you shop for a new appliance, you should think of two price 
tags. The first one covers the purchase price—the down payment. 
The second price tag is the cost of operating the appliance. You’ll 
pay the second price tag on your utility bill every month for the next 
10 to 20 years. An energy efficient appliance will usually cost more, 
but it will save a lot of money in energy costs. An energy efficient 
model is almost always a better deal.

ENERGY STAR®
When you shop for a new appliance, 
look for the ENERGY STAR® label—your 
guarantee that the product saves energy. 
ENERGY STAR® qualified appliances 
incorporate advanced technologies that 
use less energy and water than standard 
models. A list of energy efficient appliances 
can be found on the ENERGY STAR® website  
at www.energystar.gov.

EnergyGuide Labels
Another way to determine which appliance is more energy efficient 
is to compare energy usage using EnergyGuide labels. The 
government requires most appliances to display bright yellow and 
black EnergyGuide labels. Although these labels do not tell you 
which appliance is the most efficient, they will tell you the annual 
energy consumption and operating cost of each appliance so you 
can compare them.

Refrigerators, for example, use about five percent of household 
energy. Refrigerators can last for a very long time. Replacing an 
older refrigerator with a new energy efficient model can save on 
energy bills. With older models, a large amount of electricity can 
be saved by setting the refrigerator temperature at 37–40°F (3-5°C), 
the freezer temperature at 5°F (-15°C), and making sure that the 
energy saver switch is in use. ENERGY STAR® refrigerators are about 
10 percent more efficient than non-ENERGY STAR® models.

Refrigerators should also be airtight. Make sure the gaskets around 
the doors are clean and seal tightly. Close the door on a piece of 
paper—if you can easily pull out the paper when the door is closed, 
you need to replace the gaskets.

ENERGYGUIDE LABEL

KITCHEN EXHAUST SYSTEM

Kitchen exhaust fans remove moisture from the air, which prevents mold 
growth and other related problems that can occur from excess water 
vapor.
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Lighting
Legislation under the Energy Independence and Security Act put 
restrictions on how much energy light bulbs use. Traditional bulbs, 
called incandescent bulbs, have been replaced by more efficient 
bulbs like halogens, compact fluorescents, and light emitting 
diodes (LEDs) on store shelves.

Lighting accounts for five percent of a home's energy use, which 
translates to about 11% of the home's electricity bill. Much of this 
is the result of using inefficient lighting.  Many homes still use 
incandescent lighting. Only 10 percent of the energy consumed 
by an incandescent bulb actually produces light; the rest is given 
off as heat.  There are other more efficient lighting choices on the 
market, including halogens, fluorescents, and LEDs.  Halogens are 
sometimes called energy-saving incandescent bulbs because they 
last slightly longer, and use less energy than traditional incandescent 
bulbs, however they can burn hotter than incandescent lights 
do. Fluorescent lights produce very little heat and are even more 
efficient. Most schools use fluorescent tube lighting throughout the 
building, but may use incandescent bulbs in other spaces around 
the school. 

Fluorescent lights use 75 percent less energy than traditional 
incandescents and reduce environmental impacts. Converting to 
compact fluorescent light bulbs (CFLs) in your home is one of the 
quickest and easiest ways to decrease your electricity bill. You will 
save a $30-$80 in electricity costs over the lifetime of every 100-
watt incandescent bulb you replace. CFLs provide the same amount 
of light and save energy. 

A fluorescent lamp is a glass tube lined inside with a phosphor 
coating. The tube is filled with argon gas and a small amount of 
mercury. At the ends of the tube are electrodes that generate an 
electric field when electricity flows through them. The energized 
electrons cause the mercury gas to emit UV (ultra violet) light. The 
invisible UV light strikes the phosphor coating, which emits visible 
light.

Fluorescent lights have ballasts that help move the electricity 
through the gas inside the bulb. There are two types of ballasts, 
magnetic and electronic. Electronic ballasts are more efficient than 
magnetic ballasts and can eliminate flickering and noise.

In �uorescent tubes, a very small amount of mercury mixes with 
inert gases to conduct the electric current. This allows the 
phosphor coating on the glass tube to emit light. 

Fluorescent Tube Lamp

Mercury and 
inert gases

Phosphor coating

Base with bi-pin plug

Only 10 percent of the energy used by a 
traditional incandescent bulb produces 
light. The rest is given off as heat.

Did You Know?

Compact Fluorescent Light Bulbs

Compact �uorescent light bulbs (CFLs) come in a variety of styles for di�erent 
purposes. CFLs cut lighting costs about 75 percent.

LEDs offer better light quality than incandescent bulbs and 
halogens, last 25 times as long, and use even less energy than 
CFLs. LEDs now have a wide array of uses because technology 
has improved and costs have decreased. It is possible to see 
CFL use decrease as LED costs continue to improve. 

In fluorescent tubes, a very small amount of mercury mixes 
with inert gases to conduct the electric current. This allows the 
phosphor coating on the glass tube to emit light.

INCANDESCENT BULB CFL BULB LED BULBHALOGEN BULB

CFLs come in a variety of styles for different purposes. CFLs 
use about one-third the energy of a halogen incandescent.

Inside an LED

p-type layer
p-n type junction
n-type layer

photons

anode lead

cathode lead

LED chip

re�ecting 
cup

epoxy case

emitted light
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How Light Emitting Diodes Work
1. Diodes are made of semiconductors and conducting 

materials that need to be added to the semiconductor. In 
an LED the most common conductor added is aluminum-
gallium-arsenide (AlGaAs).  The AlGaAs is “doped” by adding 
small amounts of another material. One material will have 
more valence electrons than AlGaAs, and another doping 
material will have fewer electrons.  The two doped materials 
are put together in a crystal.  The material with more 
electrons is the “n-type” (n for negative) and the material with 
fewer electrons is the “p-type” (p for positive).  When these 
materials are sandwiched together, the electrons move to 
balance themselves out.  The area between the materials, 
called the p-n junction, is also called the “depletion zone.”  

2. Connecting a power source to the diode, such as a battery, 
provides electric current that carries electrical energy.  The 
electrons in the n-type are repelled by the electric current, 
and move through the depletion zone to the p-type.  They 
are energized, and will want to return to their original, 
unenergized state in the n-type.

3. When the electrons move back through the depletion 
zone to the n-type, they release energy as light. This is the 
light that we see from the LED. This process continues over 
and over again–electrons absorbing energy, moving, then 
moving back and releasing the energy, until the power 
supply is disconnected or depleted.

4. Connecting the power supply in the wrong orientation 
does not allow the LED to work. Instead, it merely increases 
the size of the depletion zone. Therefore, it is important 
that LED’s be wired to their power supply in the correct 
orientation.

LEDs have been commonly found in electronic devices and exit signs. 
Now they are offered as affordable options for lighting in homes 
and businesses.  Light emitting diodes contain semiconductors 
like solar panels; the difference is in the way the electrical energy is 
used by the LED. Three layers within the LED – p-type, n-type, and a 
depletion zone – combine to produce light. A minimum voltage is 
needed to energize electrons and they move from the n-type layer 
to the p-type layer. When the electrons move back again, they emit 
light that we see. The section of text called “How Light Emitting 
Diodes Work” below explains this process in more detail.

One of the quickest and easiest ways to immediately decrease 
your electricity bill is to install CFL or LED bulbs in the place of 
incandescent or halogen bulbs.  For every 100-watt incandescent 
bulb replaced, a savings of $30-$80 can be realized over the 
lifetime of the bulb.  A CFL uses 75 percent less energy than an 
incandescent, and an LED bulb uses even less energy.  CFL and 
LED bulbs last longer than incandescent bulbs, too.  Each type of 
bulb has benefits as well as drawbacks.  For example, a CFL is less 
expensive than an LED, but it is more fragile, contains mercury, and 
is not always dimmable.  An LED is more durable than a CFL, but it is 
heavier and is sometimes more expensive. Both types are available 

in a wide variety of shapes and light colors.  When shopping for a 
replacement bulb, look for ENERGY STAR® rated bulbs for the best 
quality and energy efficiency ratings, and make sure the bulb you 
buy produces the same brightness of light, as measured in lumens.

There are a few ways you can save energy on lighting in the home:

 �switch incandescent bulbs to CFLs or LEDs;

 �shut off lighting when exiting the room; and

 �use natural light by opening blinds or curtains when possible. 
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Water Heating
Water heating is a significant energy expense in homes. It typically 
accounts for about 18 percent of the average utility bill. Heated 
water is used for showers, baths, laundry, dish washing, and 
cleaning. The greatest cost of washing dishes, bathing, and washing 
clothes comes from the energy required to heat the water. There are 
four main ways you can lower your water heating bills:

 �use less hot water; 

 �turn down the thermostat on your water heater;

 �insulate your water heater and water pipes; and

 �buy an ENERGY STAR® or energy efficient water heater, dishwasher, 
and washing machine.

The easiest way to cut the cost of heating water is to reduce the 
amount of hot water you use. This can be done with little cost and 
minor changes in lifestyle. For example, a five minute shower uses 
10-25 gallons of water. You can cut that amount in half by using a 
low-flow shower head. 

Other ways to conserve hot water include taking showers instead of 
baths, taking shorter showers, fixing leaks in faucets and pipes, and 
using the lowest temperature wash and rinse settings on clothes 
washers.

Most water heater thermostats are set much higher than necessary. 
Lowering the temperature setting on your water heater to 120°F 
(49°C) saves energy. Lowering the temperature 10 degrees 
Fahrenheit (6°C) can result in energy savings of $12-$30 annually. 
Buying a high efficiency water heater can save $40-$140 a year. 

Cooking
Cooking food is another task that uses energy—usually natural 
gas, electricity, or propane. Most homes have several appliances 
for cooking food—stoves, ovens, microwaves, and toaster ovens. To 
save energy when you are cooking:

 �Use a toaster oven or microwave instead of the oven whenever 
you can. These smaller appliances use less energy.

 �Preheat the oven for only five minutes.

 �Leave the oven door closed so hot air does not escape. Use a timer 
instead of checking on the food every few minutes.

Transportation Sector
Americans make up about 4.4 percent of the world’s population, yet 
we own 15.6 percent of the world’s automobiles. The transportation 
sector of the economy accounts for more than 27 percent of total 
energy use. America is a country on the move.

For model year 2016, the average motor vehicle uses 665 gallons 
of gasoline every year. You can achieve 10 percent fuel savings 
by improving your driving habits and keeping your car properly 
maintained. Over the life of a vehicle, your family can save a lot of 
money on gas by choosing a fuel-efficient model. 

The corporate average fuel economy standard (regulated by the 
U.S. government, also known as CAFE) required for new passenger 
cars, light trucks, and SUVs, is 34.1 miles per gallon (combined 
city and highway mileage). There are some dedicated electric 
vehicles on the market today that can achieve the equivalent of 
over 100 mpg. If you buy a fuel-efficient vehicle, you can save a 
lot on fuel costs and reduce greenhouse gas emissions. Compare 
the fuel economy of vehicles you are considering, and make fuel 
economy a priority. All cars must display a fuel economy label 
that lists the estimated miles per gallon for both city and highway 
driving, like the one above, to help you compare.
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Industrial Sector
Manufacturing the goods we use every day consumes an enormous 
amount of energy. The industrial sector of the economy consumes 
about one-fifth of the nation’s energy. In industry, energy efficiency 
and conservation are driven by economics—money. Manufacturers 
know that they must keep their product costs low so people will buy 
them.

Since energy is one of the biggest costs in many industries, 
manufacturers must use as little energy as possible. Their demand for 
energy efficient equipment has resulted in many new technologies 
in the last decades. Consumers can have an effect on industrial 
energy use through the product choices we make and what we do 
with the packaging and the products we no longer use.

A Consumer Society
Not only is America a consumer society, it is also a ‘throw away’ 
society. Americans produce more trash than any other developed 
country. The average person throws away approximately 1,600 
pounds of trash a year! 

The best way for consumers to reduce the amount of energy used by 
industry is to avoid buying unnecessary products and to repair and 
reuse items wherever possible. Buying only those items you need, as 
well as reusing and recycling products, can reduce energy use in the 
industrial sector. The 4 R's of an energy-wise consumer are easy to 
put into practice. Managing waste saves money, energy, and natural 
resources, and helps protect the environment.

Reduce
Buy only what you need. Buying 
fewer goods means less to throw 
away. It also means fewer goods 
are produced and less energy 
is used to manufacture them. 
Buying goods with less packaging 
also reduces the amount of waste 
and the amount of energy used.

Reuse
Buy products that can be used 
more than once. If you buy things 
that can be reused rather than 
disposable items that are used 
once and thrown away, you save 
natural resources. You will also 
save the energy used to make 
them, and reduce the amount of 
landfill space needed to contain 
the waste. Savings also result 
when you buy things that are durable. They may cost more, but they 
last a long time and do not need to be replaced often, saving money 
and energy.

Repair
Many people throw away products when they break and buy new 
ones. Many of these products could be easily and cheaply repaired. 
Always consider repairing a product before throwing it away. It saves 
energy, money, and natural resources.

Recycle
Make it a priority to recycle all materials that you can. Using recycled 
material to make new products almost always consumes less energy 
than using new materials. Recycling reduces energy needs for 
mining, refining, and many other manufacturing processes. 

Recycling steel saves 75 percent of the energy needed to make 
products from raw iron ore. Recycling aluminum cans saves 92 
percent of the energy required to produce aluminum from bauxite. 
Many other products can also be recycled and contribute to savings 
in energy and resources.

Recycling is only part of 
the process to save energy. 
Consumers also need to make 
an effort to buy recycled goods. 
Many products now have labels 
that tell consumers how much 
recycled material they contain.

Energy Sustainability
Efficiency and conservation are key components of energy 
sustainability—the concept that every generation should meet its 
energy needs without compromising the needs of future generations. 
Sustainability focuses on long-term actions that make sure there is 
enough energy to meet today’s needs as well as tomorrow’s. 

Sustainability also includes the development of new clean 
technologies for using fossil fuels, promoting the use of renewable 
energy sources, and encouraging policies that protect the 
environment.


