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Chapter 7  Earth’s Natural Resources

Learning Outcomes
In this section, you will

• Compare energy resources 
used to generate electricity 
in the United States to other 
countries. 

• Identify the major energy 
sources used to produce 
electricity in the United 
States and your state. 

• Identify trends and patterns
in electricity generation. 

• Understand the difference 
between electric power and 
electric energy. 

• Describe commonly used 
methods of generating 
electric power.

Section 1 Electricity and Your Community

Think About It 
Electricity is a key part of life in the United States. Factories, 
stores, schools, homes, and most recreational facilities depend 
upon a supply of electricity. The unavailability of electricity 
almost always makes the news.

• What is electric energy? 

• What are some consequences of not having electricity when 
it is needed? 

Record your ideas about these questions in your Geo log. Be 
prepared to discuss your responses with your small group 
and the class.

Investigate
Part A: Global and United States Electricity Generation 

 1. Use the data table showing world net electricity generation 
by type to answer the questions on the following page.

What Do You See?
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Section 1  Electricity and Your Community

Table 1: World Net Electricity Generation by Type, 2008 (in billion-kilowatt hours)

Region
Country

Fossil Fuels Hydropower Nuclear
Geothermal 
and Other1

Total

North America

Canada  152.706  378.644  89.253  11.723 632.326

Mexico  189.689  38.786  9.314  7.727 245.516

United States  2926.731  254.831  806.208  137.905 4125.675

The Caribbean and South America

Bolivia  3.547  2.258  0.000  0.177 5.982

Brazil  55.633  365.861 13.970  19.366 454.830

Puerto Rico  20.765  0.156 0.000  0.000 20.921

Venezuela  31.425  86.705 0.000  0.000 118.130

Western Europe

France  51.644  63.089  417.495  11.528 543.756

Spain  178.164  23.265  56.024  37.169 294.622

Switzerland  0.844  35.676  26.315  2.329 65.164

United Kingdom  290.975  5.116  49.862  17.171 363.124

Eastern Europe and Former U.S.S.R.

Bulgaria  24.306  2.796  14.742  0.131 41.975

Romania  34.316  17.023  10.662  0.028 62.029

Russia  665.115  163.115  154.176  2.863 985.269

Middle East

Cyprus  4.696 0.000 0.000  0.013 4.709

Saudi Arabia  191.948 0.000 0.000 0.000 191.948

Africa

Angola  0.140  3.804 0.000 0.000 3.944

Egypt  108.501  14.535 0.000  0.884 123.920

Ethiopia  0.439  3.263 0.000  0.013 3.715

Morocco  18.421  0.920 0.000  0.283 19.624

Far East and Oceania

China  2618.558 522.423 65.325  14.875 3221.181

Japan  667.942 75.477 245.222  28.513 1017.154

Malaysia  84.536 7.384 0.000  0.001 91.921

Mongolia 3.896 0.000 0.000  0.000 3.896

Nepal 0.010 3.042 0.000  0.000 3.052

1Geothermal and Other consists of geothermal, solar, wind, wood, and waste generation. 

Source: Adapted from the Energy Information Administration/International Energy Annual 2009 report

a) List the three countries that generate 
the most electricity. 

b) What type of electricity generation is 
used most by these areas? Which type 
is used least? 

c) List the three countries that generate 
the least electricity. 

d) What type of electricity generation is 
used most by these areas? Which type 
is used least? 

e) How do the resources for electricity 
generation differ between the top 
and bottom regions? How do you 
account for the differences? 
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 2. Consider electricity generation by 
fuel type. 

a) Without including the United States, 
rank global electricity generation by 
fuel type from highest to lowest. 

b) Rank United States electricity 
generation by fuel type from 
highest to lowest. 

c) How does the electricity generation 
in the United States match global 
electricity generation? Why do you 
think this is so? 

 3. Devise a way to represent the data for 
the United States graphically (either a 
pie chart or a histogram). 

a) Complete your graph in your 
Geo log.

Part B: Investigating Electricity 
Generation in Your State 

 1. Go to the EarthComm Web site at 
http://www.agiweb.org/education/
earthcomm2/ to visit the Department 
of Energy’s Energy Information 
Administration Web page. Click 
on your state to obtain your “state 
electricity profile.” Use the information 
to answer the following questions: 

a) Is your state a net importer or net 
exporter of electricity? What does 
this mean?

b) What energy resources are used to 
generate electricity in your state? 

c) Which energy resource does your 
state depend upon the most to 
generate electricity? 

d) What are the trends in energy 
resource use for electric power 
generation in your state over time? 

e) How has the generation of electricity 
changed in your state over time? 
How much has it grown in the most 
recent 10-year period? What is the 
annual rate of growth? 

f) How does the growth in electricity 
generation in your state compare to 
the rate of population growth in your 
state? How might you explain the 
relationship between them? 

g) How do the types of resources 
used by your state for electricity 
generation compare with the averages 
for the world and the United States, 
which you looked at in Part A? 

h) What sector (residential, commercial, 
industrial, or other) consumes the 
most energy for electricity in your 
state? What sector consumes the
least energy?

i) What resources does your state 
use most for residential and 
commercial purposes? For 
transportation? For industry? 

 2. Review the data and figures for the 
electricity profile for your state. 

a) How do they help you to meet your 
Chapter Challenge?
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Geo Words
nuclear fission: the 
process by which an 
atomic nucleus splits 
into two or more 
large fragments of 
comparable mass, 
simultaneously 
producing additional 
neutrons and vast 
amounts of energy.

nuclear fusion: a 
nuclear process that 
releases energy when 
lightweight nuclei 
combine to form 
heavier nuclei.

electric power: 
power associated 
with the generation 
and transmission of 
electricity. 

electric energy: 
energy associated 
with the generation 
and transmission of 
electricity. 

MEETING ELECTRICITY NEEDS
Energy Resources
The world’s population continues to grow. This means that the need for 
energy will likely grow as well. Energy is needed for heating or cooling. 
It is needed to generate electricity. It is used in industrial processes. It 
is also used for transportation. Different energy resources can be used 
for many different purposes. Energy resources include coal, natural 
gas, and petroleum. Hydropower, nuclear fission, solar, wind, waste 
biomass, wood, and oceanic power are other sources. Nuclear fusion has 
been proposed as the long-term source. However, the progress made in 
research to make this possible has been very slow.

  Figure 1 Nuclear power can come from the fission of uranium, plutonium, or 
thorium or the fusion of hydrogen into helium.

Generating Electric Energy
Energy resources are used to generate electricity. Electricity is an energy 
source with which you are very familiar. Electric power is the rate at 
which electricity does work. It is measured at a point in time. The unit of 
measure for electric power is a watt (W). The rate at which an appliance 
transforms electric energy is called its capacity. You can check the tags 
or labels on electrical appliances for this information. For example, you 
might see a “1200-W hair dryer” or “40-W stereo receiver.” Electric 
energy is the amount of work that can be done by electricity. Its unit 
of measure is the watt-hour (Wh). A 1200-W hair dryer used for 15 min 
would require 300 Wh of electric energy.

Digging Deeper
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Fossil fuels can be burned to generate electricity. Fossil fuels supply about 
70 percent of the electricity in the United States. Coal, petroleum, and 
natural gas are examples of fossil fuels. They are the main ones used by the 
electrical power industry. When these fuels are burned, a variety of gases 
and particles are formed. Pollution-control equipment can be used to catch 
these. If they are not caught, they are let out into the atmosphere. Other 
sources of energy can also be used for electricity. These sources include 
water, geothermal energy, solar thermal energy, photovoltaic energy, 
and biomass. They have many advantages over fossil fuels.

Fossil Fuels and Nuclear Energy 
Most of the electricity in the United States is produced in steam turbines. 
A turbine converts the kinetic energy of a moving fluid (liquid or gas) to 
mechanical energy. In a fossil-fueled steam turbine, the fuel is burned in 
a boiler to produce steam. The steam then turns the turbine blades. The 
blades turn the shaft of the generator to produce electricity. In a nuclear-
powered steam turbine, a reactor replaces the boiler. The reactor contains 
a core of nuclear fuel. (The fuel is mostly enriched uranium.) The fission of 
uranium produces the heat in the reactor. The heat is used to make steam. 
The steam is then passed through the turbine generator to produce 
electricity. This is the same as what occurs in the fossil-fueled steam 
turbine. Figure 2 shows the nuclear power plant locations and uranium 
resources available in the United States.

  Figure 2 The location of nuclear power plants and uranium 
resources in the continental United States.

Geo Words
fossil fuel: fuel 
derived from 
materials (mainly 
coal, petroleum, and 
natural gas) that were 
generated from fossil 
organic matter and 
stored deep in Earth 
for geologically long 
times. 

geothermal energy: 
energy derived from 
hot rocks and/or 
fluids beneath Earth’s 
surface. 

photovoltaic energy: 
energy associated 
with the direct 
conversion of solar 
radiation
to electricity. 

turbine: a rotating 
machine or device 
that converts the 
mechanical energy 
of fluid flow into 
mechanical energy of 
rotation of a shaft.
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Geo Words
renewable resource: a 
resource that can be 
replaced in nature at 
a rate close to its rate 
of use. 

hydroelectric power: 
electrical power 
derived from the flow 
of water on Earth’s 
surface.

Hydroelectric Power 
Water is the top renewable resource used to generate electric power. 
Hydroelectric power is generated when flowing water spins a turbine. 
The turbine is connected to a generator. Hydroelectric plants are located 
where suitable waterways are available. Many of the best of these sites 
have already been developed. (Figure 3 shows the hydroelectric plants 
developed in the United States.) Seventy percent of the hydroelectric 
power in the United States is generated in the Pacific and Rocky 
Mountain states. There are two basic types of hydroelectric systems. One 
is based on falling water. The other is based on a natural river current. 
In a falling-water system, water builds up in reservoirs created by dams. 
This water then falls through large pipes. The falling water applies 
pressure against the turbine blades. The blades drive the generator to 
produce electricity. The second system is called a run-of-the-river system. 
In it, the force of the river current applies pressure to the turbine blades 
to produce electricity. Because they do not store water, these systems 
depend upon seasonal changes and stream flow.

Using water to generate electricity has advantages. Water is a renewable 
resource and is a source of cheap power. Compared to fossil fuels, 
there is little air pollution. That is because there is no fuel combustion. 
Also, there is limited thermal pollution compared to nuclear plants. 
Hydroelectric power plants can start generating electricity quickly. 
They do not need to wait for water to be heated into steam. Also, the 
flow of water can be adjusted to make quick changes in power output 
during peak demands for electricity. Like other energy sources, the 
use of water has 
drawbacks. These 
include impacts on 
the environment 
caused by damming 
rivers and streams. 
Dams affect the 
habitats of the 
local plants and 
animals. Another 
drawback to some 
hydroelectric power 
plants is that they 
depend upon the 
flow of water. 
This can vary with 
seasons and during 
droughts.  Figure 3 The location of hydroelectric power plants relative 

to major waterways in the continental United States.
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Other Resources Used to Generate Electricity 
At this time, renewable resources (other than water) and geothermal 
energy supply less than 4 percent of the electricity generated by electric 
companies. Renewable resources include solar, wind, and biomass power. 
(Biomass consists of wood, municipal solid waste, agricultural waste, and 
so on.) Although geothermal energy is a nonrenewable resource, it will 
not run out. It comes from heat energy buried beneath the surface of 
Earth. Most of this heat is at depths beyond current drilling methods. In 
some areas of the country, magma flows close enough to the surface of 
Earth to produce steam. That steam can then be used in steam-turbine 
plants. Figure 4 shows the locations of geothermal plants within the 
United States. Most are found in the western United States. There, magma 
is close enough to the surface to supply steam.

  Figure 4 The location of geothermal power plants and source 
temperatures in continental United States.

Checking Up
1. What is the 

difference between 
electric energy and 
electric power? 

2. Compare and 
contrast steam 
turbine versus 
hydroelectric 
power generation. 
How are they 
similar? How are 
they different? 

3. From an 
Earth systems 
perspective, what 
are the advantages 
and disadvantages 
of hydroelectric 
power? 

4. In your own 
words, explain 
why biomass and 
wind are called 
renewable energy 
sources.

Think About It Again
At the beginning of this section, you were asked the following:

• What is electric energy? 

• What are some consequences of not having electricity when it is needed? 

Record your ideas about these questions now. Refer to the various energy 
resources used to generate electricity in your answer.

Geo Words
nonrenewable 
resource: a resource 
that exists in a fixed 
amount or is used 
faster than it can be 
replaced in nature.
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Reflecting on the Section and the Challenge 
In this section, you looked at the different types of resources that are used to generate 
electricity in the United States and around the world. You also investigated the trends in 
energy resource use and electricity generation in your state. Knowing where and how your 
state uses energy resources to generate electricity will help you to think about how to meet 
the energy needs of an expanding population.

Understanding and Applying

 1. Use the diagram below to answer the following questions about the generation of 
electricity in the United States: 

a)  Which of the energy sources listed are nonrenewable? What percentage of energy 
consumed to produce electricity in 2009 did they represent? 

b)  Which of the energy sources listed are renewable? What percentage of energy 
consumed to produce electricity in 2009 did they represent? 

c)  Compare the value for energy consumed to produce electricity versus gross 
generation of electricity in 2009. What is the overall efficiency of electricity 
generation systems in the United States? 

d)  Conversion losses accounted for 24.61 “quads” of the energy consumed to generate 
electricity. Explain what this means in relation to your answer to Question 3.c). 
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 2. Converting one form of energy into another comes with a loss in usable energy (waste 
heat). The “net efficiency” of a multi-step process is the product of the efficiencies of 
each step. For example, if each step in a two-step process was 50 percent efficient, the 
net efficiency would be (0.50 × 0.50) = 0.25 = 25 percent. 

a) Use the information below to calculate the net efficiency of a home water heater. 

b)  The lowest efficiency of this process is the generation of electricity. Why do you 
think this is so? 

Step Efficiency (in percent)

Production of coal 96

Transporting coal to power plant 97

Generating electricity 33

Transmission of electricity (from plants to homes) 85

Heating effi ciency of the hot water heater 70

Net Effi ciency ?

 3. Each year, the United States uses more than 71 trillion Btu of solar energy. One 
million Btu equals 90 lb of coal or 8 gallons of gasoline.

a) How many metric tons (2204.62 lb) of coal per year does this equate to? 

b) How many gallons of gasoline does this equate to? 

c)  If the United States increased its use of solar energy 5 percent annually, how many 
metric tons of coal would this equate to during the next 10 years?

 4. Preparing for the Chapter Challenge

Write a short paper in which you review the energy resources used in your community 
and how their use affects your community. Be sure to include information on how 
energy resources are used to generate electricity and fuel in your community, which 
of the current means of producing power your community relies on most, and which 
seems the least important. This paper will help you to think about what resources your 
community is using before the population increase.

Inquiring Further
 1. Storage of solar energy 

Electricity from solar energy offers a clean, reliable, and renewable source of energy for 
home use. Batteries are used to store electrical energy for use at night or when bright 
sunlight is not available. Research recent advances in technologies used to store solar 
energy. How do car batteries perform in comparison to solar batteries in solar systems? 
Present your report to the class. 
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 2. Energy from the oceans 

Three novel ways have been proposed to use the energy of the oceans for electrical 
generation: tides, waves, and vertical temperature differences. Choose one of these, 
and research the theory and techniques involved in its use for generating electricity. 

 3. Other methods of generating electricity 

Research one of the following methods of generating electricity. How do they work? 
Where are they being used? What are the ideal conditions for using these alternatives? 
What are the advantages of these methods over fossil fuels? What are the disadvantages 
or limitations? Visit the EarthComm Web site at http://www.agiweb.org/education/
earthcomm2/ for sources of information. 

• photovoltaics 
• geothermal 
• solar thermal

  The Rance Tidal Power System in France has been operating since 1966 and is the first tidal 
power station.
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