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INTRODUCTION

Energy education is the attempt to resolve the conflict

between our present life style and the energy costs in both

dollars and resources to produce and maintain that life style.

Working knowledge of basic economics concepts can assist in

developing the necessary understanding and. decision-making skills

inherent in dealing with the changing energy situations.

These lessons have been designed to help students in becoming

more aware of the energy choices that they must.make in the present

and for the future. The costs of maintaining a' specific standard

of living and a thriving national economy can be controlled with

wise energy choices and decisions. The'enerd and economic.con-

cepts contained in these lessons caii help students in making

those choices.

vii 8
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LESSON 1-1: OUR CURRENT ENERGY SOURCES

CONCEPT.: Productive resources/natural resources

RECOMMENDED USE: Grades K-3

TIME REQUIRED: 2-3 class periods

MATERIALS REQUIRED: Transparency showing examples of natural
resources used .n Step C

Student handout
You will need your own pictures (see Step D)
Students will need scissors, glue and crayons
Blackline masters provided.

%O.

RATIONALE:

As background for understanding. our current energy situation,
it is important for students to know something about our major
current energy sources.

Before goods (e.g., g bonne or electricity) and services
can be consumed they must be produced. For this to happen pro--
ductive resoUrc s are nece sary. Productive resources constitute
the put of pro uction.

Natural resources are one type of productive resource. They
are elements of the natural environment that are used to produce
goods and services and thereby help people meet theieneeds.

Natural resources include land, water, oil and mineral de-
posits, the fertility of the soil, climates suitable for growing
crops, timber and so on.

INSTRUCTIONAL OBJECTIVES:

On completion of this lesson,-learners will be able to:

4. identify the characteristics of a natural resource;
2.. distinguish between examples and non-examples of a

natural resource;
3. list the 3 natural resources that are currently our

main energy sources.

SUGGESTED TEACHING PROCEDURE:

A. Introduce this lesson as follows: ."We all use energy
products like gasoline, heating oil, and electricity.
We use these products to warm and light up places.
We use them to move us from one plate to another.
Before we can use these products, howber, they must
be made. Gasoline, electricity, and heating oil are
madiTiom things that come from nature. We call these
things that come from nature "natural resources."



B. If appropriate, write the words "natural resource" on
the chalkboard. Tell students that a natural resource
is something tIvat people take from nature. People use
natural resources to make products that they need, life
electricity, gasoline and heating oil.

C. Then give some examples using the pictured included
in this lesson. Say something like:

A tree is a natural resource. People take trees
from nature. .What are some of the things that people
make from trees?

Gold is a natural resource. People take it from
nature. What aresome of the things that gold is used
to make?

1

Is a tor ado a natural resource? It does.come
from nature. But it is not-used to make anyt hing that
people need. So it is not a natural resource.

-. Isia'bicycle a'natural resource? rt is not
taken ibm nature. It is made from natural resources.
It is a product. .

.

D. Place pictures of examples and non-examples of natural
resources, that you have collected,linto a box. Be
sure that all pictures'are mixed. together. Have stu-
dents pull pictures from the box and identify them as
either showing a natural resource or as showing some-
thing else. ,

NOTE: Remember that natural resources are things people
take frOm nature that they use to make things they need..
So non-examples 4f natural resources could be: 1) things
from nature not used to make products people need--like
locusts, haiITearthquakes, etc.; 2) things that are made
from nalturdl resources--any kind of product.

E. To complete this section of the lesson, have .the class
create a collage of pictures portraying natural resources.

Amw
F. Next say "Natural resources are used toake gasoline,

heating oil, electricity and other energy products.
But which natural resources are used?" Distribute
the student handout. Then say "This handout shows
the nature] resources most often used to make energy
products in this country." Ask how many different
natural resources are used to make energy products?"
:Students should respond - 5.)

Then as a class examine the pictures. For each pic-
ture you should identify the natural resource shown,
describe it briefly and have students color it in a
distinctive way (water,-blue, coal-black, for example)
before moving on to the next picture.

211
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G. Have students cut out th, pIctures (alTeady colored in),
arrange them from largest to smallest, and glue them to
a piece of, paper.' End the lesson by saying, as students
look at their papers, that most*of the energy products
that we use are made fromoil, then natural gas, and'
third from coal. Very little of the energy that we
use is made -from water. (You'may have to explain

,hat water is used to make electricity.)

SUGGESTED EVALUATION'STRATEGY:

'1'. Ask students to define natural resource. Have them give
an example.

Show students pictures similar to those collected for.
Step D above. Have students identify which, pictures
show natural resources.

3. Show students pictures of several natural resources
that are used to make energy products. Have them
identify three that are major` sources of energy at
the present time.

SPIN OFF:

/
Tell students that 100 years ago only wood and coal were used to

. make energy. Ask them to imagine and then draw pictures to show
what our lives would be like now if the only natural resources
available to make energy products were wood and coal.

N
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TRANSPARENCY MASTER

EXAMPLES AND NON-EXAMPLES
OF NATURAL RESOURCES
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LESSON 1-2: WHAT IS NEEDED TO PRODUCE ENERGY?

CONCEPT: Prodctive resources: labor, capital, and natural resources

RECOMMENDED USE: Grades K-3

TIME REQUIRED: One'class period

MATERIAL REQUIRED: Student worksheet "Energy Pictures"
Transparency "Refinery"
Blackline masters provided
Students will need scissors, glue and crayons.

RATIONALE:

Before goods (e.g. gasoline)°and services can be consumed,
they mus't by produced. For this to happen productive resources
(also called factors of production) are needed. Productive re-
sources are the inputs to production. Goods, and services are the
outputs.

The purpose of this lesson is to introduce students, in an
informal way, to the factors of production. The production of
gasoline is used as an example..

There are three kinds of productive resources. Natural
resources (called "things from nature" in this lessonTiFiile-
ments of the patural environment that are used to produce goods
and services. Natural resources include land,'water, oil and
mineral deposits, the fertility of the soil, climates suitable
for growing trops, timber and so on.

Humane Resources (called "work" in this lesson) are people
.and their physical and mental capacities. The number of people
available for work, the hours they work, the quality of their
skills and their motivation are all dimensions of labor input.

Capital goods (callet "things made by people" in tilts lesson)
are those things created by past human effort that are available to
produce goods and services in the future. They include machines,
tools and factories.

INSTRUCTIONAL OBJECTIVES:

On completion of this lesson, learners will be

1. trace the sequence of events involved
of a particular energy product.

2. give examples of the three factors of

9 15
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SUGGESTED TEACHING PROCEDURE

BACKGROUND INFORMATION FOR TEACHER

Oil is a liquid fossil fuel, formed from once-livinethings
and found underground. It is pumped out of the ground through
oil wells. When the, oil comes out of the ground, it is called
crude oil.. To make it useful to.us, this crude oil is 'refined.
To refine crude oil, it is placed in a furnace and boiled at a
temperature rang', at 'atmospheric pressure, from 50071200° F.

Many products are produced from crude,oil, such as:
lubricating oil, gasoline, kerosene,' home heating oil, and
natUral gases. This lesson focuses on gasoline.

A. Begin this lesson by asking "What do people use gasoline
for?" StfidentS should respond --to run cars, trucks,
lawn mowers, etc. (accept all reasonable answers)

B. Then say "Before people can use gasoline, it must
be made or produced. Today were going to look at
how gasoline is made."

v

Then distribute the "Energy Pictures" worksheet..
Tell students that these pictures are about making
and using gasoline. Have them cut out the individual
pictures. Then have students (working individually
or in stall groups) try to arrange the pictures to
reflect the sequence of events involved in gasoline
production and use.

D. Allow enough time to complete the activity, then discuss
the correct sequence as a class. Ask students "Which
picturc comes first?" Most will 'respond "the picture
of the' oil well." "Where is oil found?" Most should
answer "in the ground."

You can point out the oil is found in the ground and
many oil wells are built riiht on the ground4 But
.these days oil is often found in ground that/is under I

water. Also mOition that the oil coming out of the

q
ground is called crude oil.. Ask them "What kinds of
work do,you think need to. be done to get o out of
the ground?" tAccept any reasonable answer -ike "find
the oil," "build the oil well," "pump the OA," etc.

E. Th say "We cannot use the oil the way it out
of the ground. Certain things have to e one to it
first. So. which picture comedmpext?" Most will
have chosen the refinery although they might not be
familiar with the word. Project the transparency
of the simplified refinery. Point out that to re-
fine crude oil, it is placed in a furnace and
boiled. This makes it much more useful. Refining
produces many products -- one is gasoline.



Then ask "What kinds of work do you think need to be
done to refine oil?" Again accept any reasonable
answer like -- place the crude oil in the furnace,
pump it into trucks, keep the factory clean, etc.

F. "In what order should, the next two pictures be
placed? Responses should be "the truck carrying
gas," and then "the gas station. ft

4

G.

Theli ask "What kinds of work do you think need to be
done\to,get the gasoline to the people who will use
it?" Again accept any reasonable answer like "drive
a truck", "pump gas", etc.

Say "You've seen some pictures. I've told you some
things, and you've answered some questions." Then
ask "What then is needed to inake gasoline?" Have
students answer as a group. Write answers On the
chalkboard. Group responses in three categories -

(attach labels to the categories in Step H below).
Students might responder

Oil oil wells
refineries
trucks
gas stations

oil drilling
pumping oil
driving trucks
heating oil

H. When the students run out if suggestions, point out
that they have mentioned 'it three different kinds
of things are involvdd in eroducing gasoline. Now
label the categories - "things from nature" - oil,
"things made by people" - oil wells, etc. and "work"
-oil drilling, etc. Then say that these three kinds
of things are involved in producing energy products
and all othf products, too.

I. To end the lesson, have students glue their pictures,
in the correct sequence, to a piece of paper. Be
sure that they add the picture of a person using
the gasoline in a car. Give them some time to color
the pictures.

SUGGESTED EVALUATION STRATEGY:

1. Provide students with simple pictures of the steps
involved in the production of electricity from coal.
Have them arrange the pictures to reflect the se-
quence of events involved 01 the production of elec-
tricity.

2. Have them identify at least one picture from the se-
quence that reflects each of the factors of pro-
duction.

n 17



SPIN OFF

Invite a representative from your local electric utility
to class. Have that person describe what electricity is used
for in your community and how it is produced. ,Encourage the
presenter to use concrete examples to illustrate his or her
presentation. In a debriefing session following the presenta-
tion, use a procedure similar to that described in Steps G and
H above to help students review what is involved in producing
electricity.

18

12



ENERGY PICTURES

STUDENT WORKSHEET

4,
I



4

TRANSPARENCY MASTER

15
20 BEST COPY AVAlaidill



4

LESSON 1 -3: USING ENERGY

,CONCEPT: Consumption

RECOMMENDED USE: Grades K-3

TIME REQUIRED: 1 or 2 class periods

MATERIALS REQUIRED: Pictures showing the four main places where
energy is used. Blackline masters included.
You may want to have old magazines available
(see Step C.)

RATIONALE:

As background for understanding the current energy situa-
tion, it is important for students to understand that energy is
a product that people consume to meet certain needs. Some as-
pects of energy consumption in this country are considered in
this lesson.

Satisfying people's wants for goods (products) and serv-
ices is the main purpose of economic activity. The process of
satisfying wants is called consumption. People consume (use)
goods and services to satisfy their economic Wants.

]NSTRUCTIONAL OBJECTIVES:

On completion of this lesson, learners will be able to:

1. identify major energy uses'in the U.S.

SUGGESTED TEACHING PROCEDURE:

A. Begin by saying -something like: Everyone of us --
old or young, boy or girl, man or woman--uses energy.
And we use a lot of it. Today, let's think tout how
we use energy. Name as many different uses for energy
as you can.

NOTE: You might want to have students observe the follow-
ing rules as they identify energy uses.

Rules for Brainstorming

1. In brainstorming, every idea, however crazy it may
sound, is welcome.

2. No one should criticize anyone's ideas! In other
words, no comments, no laughter, no funny looks.

3. The goal of brainstorming is for the group to pro-
duce as many ideas as possible. Original, zany
ideas are welcome.

4 4. "Hitchhiking" is desirable. That is, if a good idea
comes by, pick it up and add to it.

17 21



B. Keep a list of student responses. (Set a time limit
for responses, probably not more than 20 minutes.)

C. When no more responses are forthcoming, review the
list of energy uses with students. Distribute old
magaAines. Ask students to cut out pictures of
different ways energy is used. Mention that thew*
pictures will go on the bulletin board.

D. Place the pictures included with this lesson at the
top of a blank bulletin board. Explain to.students
that these pictures show the fdur main places where
energy is used, in "Homes," "Stores," "Factories,"
"Transportation."

E. Have each student attach the pictures that he /rue
cut out to the bulletin board, under the appropriate
heading. For example: If the child has cut out a
picture of an airplane flying, he would attach it
under "transportation." A picture of a women running
an industrial lathe would be attached under,",factories."

i

F. End this lesson by saying "Most of the energy that
Americans use is used in factories to make things
that we need. Moving people and things around
ktransportation) uses the second most. Keeping
air homes warm and well lighted uses the next most
energy. Stores use the least."

N TE: Energy is consumed in the following proportions
in this country:

industrial 41.2%
transportation 25.2%
residential 19.'2%
eommercial 14.4%

SUGGESTED EVALUATION STRATEGY:

,,Have students identify several uses for energy. Have them
identify which are transportation, residential, commercial
and industrial uses.

SPIN OFF:

Inyite representatives from one or more major energy users to
class. In each case, have them detail how energy is used in
their sector (e.g., "home use" - space heating, air condition-
ing, water heating; refrigeration, etc.). -Then have each re-
presentative discuss what measures are being taken to reduce
waste in his or her particular sector.

22
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LESSON 1-4: THE BEST PRESENT OF ALL

CONCEPT; Decision making, costs/benefits
1

,RECOMMENDED USE: Grades Ke-3

TIME REQUIRED: 2 class periods

MATERIALS REQUIRED: Light cardboard paper
Crayons or magic markers
Wooden sticks

RATIONALE:

is important for students to realize that whenever a
decision is made, there are costs and benefits associated with
it. The purpose of this lesson is to give students an oppor-
tunity,to begin to identify the benefits and costs, the "good
news" and "bad news" respectively, associated with the use of
different energy sources. Identifying costs and benefits asso-
ciated with alternatives is an important step in learning how
to make well-reasoned decisions.

INSTRUCTIONAL OBJECTIVE:

On completion of this lesson, learners will be able to:

1. identify some of the costs and benefits associated
with certain energy sources.

SUGGESTED TEACHING PROCEDURE:

A.

B.

C.

Tell the students that the class will be doing a
play that.describes different energy sources.

Begin by reading the play through to the class, as
a story to be enjoyed. (Play is attached.)

Discuss the characters in the play. Have students
draw and color pictures of the various characters
on cardboard. You will need at least the follow-
ing characters (listed according to order of their
appearance,):

King Oliver
Wise Persons
Page Boy
Ms. Oil
Mr. Natural Gas
Ms. CoAl

Mr. Atom
General Water
Ms. Geothermal
The Golden Sun

You can extend the list by including people of the
court.



D. The characters should be cut out and attached to wooden
sticks or rigid' cardboard, so that they will show above
the ''stage" when the play is presented.

V

4

The stage can be made of cardboard boxes or desks.

E. You might want to invite.another class-in to 's-ce the
play. performed. Tell your students to raise ',heir
characters above the stage as they are mentioned in
the play that you will read. Have them lower their
pictures when the next character is introduced.



F. At some time after the play, review what thqy have
learned from the story. Ask the children what mater-
ials can be used to produce heat and'light energy.
Discuss the pros and cons of each form of energy,
the advantages and disadvantages.. This should be
kept simple but they may pick up more than you
expect. These may be among the things mentioned:

Forms of energy .Good about it Not kood about it

Oil Easy to trans- Expensive
port Scarce

May leak and spill
Gasoline causes
air pollution

Natural Gas Clean Expensive
Limited supply

Coal Mbre avail- Pollutes the aie.
able May spoil the en-

vironment
(strip mining)

Atoms Available Poisonous
Clean waste

Water Clean Some land has to /
be flooded 3):

Not enough avail-
able

Geothermal Clean May spoil rivers
No poisonous and streams
waste Available only in

limited places

Sun Unlimited Presently expensive
Wind amount available

Doesn't spoil
the environment

NOTE: This is in no way meant to be a complete list,
nor would you expect yotr class to pick up all of
these. Any answers can be used as an indication of
what they've learned from this lesson.



THE PLAY

THE BEST PRESENT OF ALL

Adapted from Ranger Rick's Nature Magazine and condensed by M.
Wendy Crater and Harold L. Crater, NSTA.

This is a story about King Oliver who lived in a cold, dark
-castle. Because he loved the children in his land he invited them
to come to a wonderful party. King Oliver wanted his party for
the children to be extra-special-special. He wanted to give the
children "the best present of all" -- a present for all their lives
and all their children's lives, too -- a present for forever. .

King Oliver asked his wise persons to help him. They sat
in the cold dark casUe and shivered as they tried to think of
a special present. A page boy with them wished out loud to be
warm. His wish gave the King the idea that he could give his
children warmth and light forever.

One of the wise persons told the King that'a fire would boil
water and make steam to warm the castle and turn a motor to make
the lights work. The problem would be to find enough fuel. The
wise persons made a list of things that can be used to produce
energy.

The King invited all of the energy sources to the castle.
4

Ms. Oil and Mr. Natural Gas came i together to talk with
the King. Ms. Oil was large and messy and left oily footprints
when she walked. Mr. Natural Gas was small and timid. He was
very neat and clean looking.

The King asked them how they could make energy for his
children's homes.

Ms. Oil told the King that she was really very clean. It
was because there were so many cars that there was air pollution.
Mr. Natural Gas also said that he would burn clean. Both adwitted
that they would not last very long because when they are burned,
they are all gone. The King sent them away because his prsent
had to last forever; and they would not.

Ms. Coal came in next. She was a giant, covered with black
stones and leaving dirty puffs of coal when she walked.

She told the King that she could not burn clean. Little
pieces would get into the air and in people's clothes and lungs,
although there was plenty to last a long time. All that had to
be done was to push away the grass and trees and dig the coal up.
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The King sent Ms. Coal away too. He did not want his
children to have dirty air or lose their trees and grass.

The King saw Mr.. Atom next. He was a very shiny, neat man
who bounced when ne walked.

Mr. Atom explained how he could split and make energy. He
said he got very, very hot and was full of energy. He did have
a problem with a poison called radioactivity but could keep the
poison in'a box, If the King could find a place to put the box
for a very long time, the poison would be all gone.

Sadly, King Oliver sent/away Mr. Atom. The King did not
want his children to have to worry about poison.

General Water marched into the room and saluted to everyone.
He would flood the valleys and rivers and make a 4am, he told
the King. That dam would give the King some energy for heat
and light. He did not want to lose his valleys and mountains,
so the King told General Water goodbye.

The King was feeling very sad. He wanted a good source
of energy that would not destroy the land or hurt his children.

The wise persons brought Ms. Geothermal to the King. Ms.
Geothermal was very round and clean -d she puffed and huffed
when she walked.

This time the King heard about a good kind of energy that
would use the heat already inside the earth to,warm homes and
turn motors. She could be pumped out of the earth, Ms: Geo-
thermal told everyone in her puffy voice, and the land did not
have to be destroyed. King Oliver was happy. He asked Ms.
Geothermal to sit beside him. He wanted to talk with her some
more.

Suddenly the room was filled with warmth and light.
Before them stood the golden sun. She was like a beautiful
golden butterfly. Her dress shone like a thousand golden coins
and when she smiled all the room was warm.

The golden sun told title/King that her energy made plants
and people grow. She said her warmth could be caught in a
basket of stones and let out at night to warm .a house. She
could make the wind blow to make electricity. Jf the King would
build his hous4s to catch the sun, and make windmills, then his
children could have warmth and light forever -- because she would
-be there forever to serve them. Then the golden sun left the
King's castle to visit the other side of the earth.

The King spread his arms wide. He smiled a happy smile.
He had a wonderfully good present for his children -- warmth and
light from the earth and the sun.

"The Best Present of All," adapted with permission from Oliver
A. Houck, Tulane University.
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LESSON 1-5: NO WAY OF REDUCING ENERGY USE IS FREE

CONCEPTS: Opportunity cost

RECOMMENDED USE: Grades K-3

TIME REQUIRED: 2-3 class periods

MATERIAL REQUIRED: Pictures: "Candy bar and ice cream cone"
"Decision-making sequence"
"Refrigerator"

Blackline masters provided.
I

RATIONALE:

Opportunity costs refer to what must be given up when deci-
sions are made to use limited resources in certain ways. For con-
sumers the opportunity cost of something purchased, for example,
is the other things that must be foregone.

In deciding whether.or not to undertake measures to reduce
energy use, it is necessary to consider the costs of a particular
measure and its expected benefits. Most people are aware of the
benefits associated with energy use reduction measures. But do
they realize that there are opportunity costs as well as money
costs involved in implementing those measures? The purpose of
this lesson is to examine, the opportunity costs associated with
decisions to reduce energy use.

INSTRUCTIONAL OBJECTIVE:

On completion of this lesson, learners will be able to:

1. define opportunity costs;
2. describe opportunity costs involved in decisions related

to reducing energy use.

SUGGESTED TEACHING PROCEDURE:

A. Begin by showing pictures Of candy bar and .ice cream
cone (or use the real thing!) and say "Suppose that
Daniel wants both a candy bar and an ice cream cone
and that the price of each is 354. If Daniel has
only 354 to spend on candy bars and ice cream, does
he have to make a choice?" (Student response: Yes.)
Why? (Because he does not have enough money to buy
both.) If he buys the ice cream cone, what can't he
buy? (The candy bar)

B. Continue: "So Daniel has two kinds of costs to think
about when he chooses how to spend his 354. One is a
money cost - 354. But he also has another cost that
goes along with his choice. This is a cost that is not
measured in dollars and cents. Instead it is the oppor-
tunity that is passed up when one thing is chosen in-
stead of another. It's called the opportunity cost.
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"By deciding to get an ice cream cone; Daniel gave up
the opportunity to get a candy bar. So his choice pro-
duces two costs - the money cost: 350 and the opportunity 40
cost: not being able to get a candy bar. Whenever we.
make choices, it is important to think about what oppor-
tunities are passed up in choosing one thing over
another."

C. Use decision-making picture sequence at this point
in the lesson. Say "Now let's think about some other
situations where choices had to be made. I'll begin:
"Last summer a friend of mine picked fresh beans out
of her garden,-She had -to-deeide whether to eat the-
beans right away or freeze them for use at a later
time. What were her choices?"

(Student response: She could eat the fresh beans right
away or she could freeze them for later).

kovo I

What would the opportunity cost be if she decided to,
freeze the beans for later use?

(Not having any fresh beans to eat right away)

NOTE: Point out that this is an example of a sit-
uation in which the choice involves an opportunity
cost but not a money cost. r ,

D. Have students decribe situations in which they had
to choose between alternatives. Repord these on the
chalkboard. Then review each example by first having
students identify the alternatives available and then
identify the opportunity costs involved when one
of the alternatives is chosqn over the other. (You
might want to have students draw pictures of their
decision situations, differentiating alternatives
and identifying the alternative chose and the
opportunity cost of that choice.) There are
many poEsible responses. Encourage students to think
of some' situations that did not involve money costs.

E. Complete this portion of the lesson by reviewing the
meaning of opportunity costs as follows: (You might
want to write these points on the chalkboard or use
the decision-making picture sequence to review
opportunity costs.)

i) We must sometimes make choices.
ii) When one thing is chosen over another there

is sometimes a money cost involved.
iii) There is always an opportunity cost iniiblmcd.
iv) An opportunity cost is not measured in dollars

and cents.
v) It is the next best opportunity that is given

up when one thing is chosen instead of another.
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F. , To begin the second part of the lesson, say "Families
are often faced with making choices. Some of these
choices have to do with energy. Here's an example:

"Let's suppose that the price of electricity in-
creases. If this happens, most families will try
to reduce or cut down on the amount of electricity
they use. How can a family cut down on the
amount of electricity it uses in its home?" They
might respond:

By turning out lights
By using electric appliances rat-
If they have an electric furnace, they could
turn the thermostat down.
They could insulate the electric water heater.

G. So there are a lot of ways to reduce the amount of
electricity used in the home. But before any of these
t.lays are used, some choices must be made, like:

Should we start turning off the lights all
the time or should welgo on as we are?

Should we buy an "old fashioned" hand
operated can opener or keep using our elec-
tric one?

H. Let's imagine that your family is faced with making ,

on of these kinds of choices: Your mother examines
t e family budget very-carefully and finds 500
dollars that could be used to buy one of those new,
energy-efficient refrigerators that uses only a
little electricity to operate. (Show picture.)

She figures that electricity prices will keep going
up so by spending some money now for an energy effi-
cient refrigerator, the family will save money in
the future on its electricity bills. U

Then she starts wondering "Do I go down to the appli-
ance store and buy a new refrigerator or should I
spend $500 to. get my teeth fixed-. These cavities
are killing me."

Let's say she decides to go ahead and buy the energy-
efficient refrigerator. What are her money costs?

(Student response - $500)

What is her opportunity cost?

(She gives up an opportunity to get her teeth fixed.
So the opportunity cost of buying the refrigerator
is not getting her teeth fixed.)
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I. Present students with the following situations.
Each represents a decision that can be made to
reduce energy use. Point out that some of the deci-
sions have money costs that go along with them. But
students are to only consider opportunity costs.
Have them write down (or draw a picture of) an
opportunity cost that would result from each of the
decisions described. Encourage students to use their
imaginations. Be sure, however, that their responses
reflect opportunities foreclosed by the decision
made in each case.

a. Saving energy by using your air_ condi-
tioner less

b. Deciding to reduce the amount of gaso-
line used to run your family car by
moving to a home closer tb your mother or
father's work

Some possible responses:

a. Giving up comfort of cool temperatures
in your house

b. Giving up your old friends and familiar
neighbolhood

J. To end this lesson, remind students that when in-
dividuals or families make choices, they must con-
sider the costs that go along with those choices.
Point out in closing that when costs are estimated,
money costs are sometimes involved. But opportunity
costs - opportunities that must be given up when a
particular decision is made - must also be con-,
sidered.

SUGGESTED EVALUATION STRATEGY:

1. Ask students to define opportunity costs. Have them
give an example from their own experience.

2. Develop a series of short energy-saving decision
statements similar to those contained in Step I
above. Have students describe an opportunity cost
associated with each decision. Here are some pos-
sible statements.

a. Deciding to reduce the amount of natural gas
used by turning down the thermostat in your
home

b. Deciding to reduce the amount of gasoline used
by getting your car tuned
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SPIN OFF

The U.S. Department of Energy published a'free pamphlet
entitled "Tips for Energy Savers." Single copies can be ob-
tained by.writing:

"TIPS FOR ENERGY SAVERS"
Pueblo, CO 81009

In the pamphlet are hundreds of suggestions for reducing
energy consumption. Theke suggestions are grouped under three
headings: kl) In and Around the Home, (2) On the Road,..and (3)
In the Market Place.

Have students examine the suggestions in the para. et.
Assign them the task of describing opportunity costs >o-
ciated with these suggestions.
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LESSON 1-6: WHAT DO YOU GIVE UP TO PRODUCE ENERGY?

CONCEPT: Opportunity cost

RECOMMENDED USE: Grades K-3

TIME REQUIRED: class periods

MATERIALS REQUIRED: Pictures: "Candy bar and ice cream cone"
"Decision-making sequence "'
"Energy Picture Set"

Worksheet: "Other Uses for Resources"
Blackline masters provided

RATIONALE:-

Opportunity cost refers to what must be given up when de-
cisions are made to use scarce productive resources to produce
particular goods or services. A decision to producp one good
means giving up the possibility of producing something else.
Thus, the opportunity cost - what could have been produced with
the resources instead - is the coat of producing the good. For
an individual, the opporOunity cost of something purchased is:,,
the next best opportunitk that must be foregone. For a society,
it is the next best alternate use to which productive resources
could have been put.

When decisions are made to use scarce resources to produce
energy, opportunity costs are involved. Another use of these
resources is foreclosed. Citizens must be sure that energy
decisions are based on a clear understanding of the opportunity
costs involved.

INSTRUCTIONAL OBJECTIVES:

On completion of this lesson, learners will be able to:

1. define opportunity costs;
2. identify the opportunity costs involved in decisions

involving the use of scarce resources.

SUGGESTED TEACHING PROCEDURE:

NOTE TO TEACHER: If you have already covered the lesson
in this series, "No Way of Reducing Energy Use is Free,"
use steps A-E of the teaching procedure for review pur-
poses. These steps introduce the idea of "opportunity
cost." The rest of the lesson applies theidea to pro-
ducer decisions. In contrast, "No Way of Reducing Energy
Use is Free" uses opportunity cost to understand consumer
decisions.
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A. Begin by showing pictures of candy bar and ice cream
cone (or use the real thing!) and say "Suppose that
Daniel wants both a candy bar and an ice cream cone
and that the price of each is 35. If Daniel has
only 35G to spend on candy bars and ice cream, does
he have to make a choice? (Student response: Yes.)
Why? (Because he does not have enough money to buy
both.) If he buys the ice cream cone, what can't he
buy? (The candy bar)

B. Continue: "So Daniel has two kinds of costs to think
about when he chooses how to,spend his 35. One
a money cost - 35. But he also has another cost
that goes along with his choice. This is a cost
that is not measured in dollars and cents. Instead
it is the opportunity that is passed up when one
thing is chosen instead of another. It's called
the opportunity cost.

"By deciding to get an ice cream cone, Daniel gave
up the opportunity to get a candy bar. So his
choice produces two costs - the money cost: 35'
and the opportunity cost: not being able to get
a candy bar. Whenever we make choices, it is,
important to think about what opportunities are
passed up in choosing one thing over another."

C. Use decisionmaking picture sequence at this point
in the lesson. Say, "Now let's think about some other
situations where choice had to be made. I'll begin:
"Last summer a friend of mine picked fresh beans/out
of her garden. She had to decide whether to eaethe
beans right away or freeze them for use at a later
time. What were her choices? (Student response -
She could eat the fresh beans right 'away or she
could freeze them for later). What would the oppor-
tunity cost be if she decided to freeze the beans for
later use? (Not having any fresh beans to eat right
away)."

NOTE: Point out that this is an example of a situa-
tion in which the choice involves an opportunity
cost but not a money cost.

D. Have students describe situations in which they had
to choose between alternatives. Record these on the
chalkboard. Then review each example by first having
students identify tht alternatives available and then
identify the opportunity costs involved when one of
the alternatives is chosen o'er the other. (You might
want to have students draw pictures of their decision
situations, differentiating alternatives and identify-
ing the alternative chosen and the opportunity cost of
that choice.) NOTE: There are many possible responses.
Encourage students to think of some situations that
did not involve money costs.
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E. Complete this portion of the lesson by reviewing
the meaning of opportunity costs as follows:

(You might want to write these points on the chalk-
board or use the decision-making picture sequence to
review opportupity costs.)

i) We must sometimes make choices.
ii) When one thing is chosen over another, there

is sometimes a money cost involved.
iii) There is always an opportunity cost involved.
iv) An opportunity cost is not measured in dollars

and cents.
v) It is the next best opportunity that is given up

when one thing is chosen instead of another.

F. To begin the second part of the lesson say, something
like: "Three different kinds of things are used to
make energy products like gasoline or electricity.
These three things are "things from nature" like
oil; "things made by people" like oil wells; and
"work" like people drilling for oil. (NOTE: This
is the theme of the lesson in this series "What is
Needed to Produce Energy.")

"Whenever one of these things--from nature, made by
people, or work--is used' to make energy products, it
cannot be used to make anything else. So, an oppor-
tunity cost is involved."

G. Use the "Energy Picture Set" to provide some examples.
Say something like:

a) Here is a picture of 10 barrels of oil. It can
be used to make gasoline for cars. It can also
be used to make plastic for toys. What is the
opportuhity cost involved in using the oil to
make gasoline? (You might want to answer the
first question yourself, providing students
with a model answer. So you could say "The
opportunity cost involved in using the oil to
make gasoline is not being able to use it to
make plastic for toys.)

b) Here is a picture of a container of natural
gas. It can be used to make heat to keep homes
warm. It can also be made into fertilizer to
grow food. What is the opportunity cost involved
in using the natural gas to heat homes? (Answer:
Not being able to use it to make fertilizer)

c) Here is a picture of 10 tons of steel. It can
be used to build a factory for making electricity
out of coal. The steel can also be used to make
a roller coaster. What is the opportunity cost
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involved in us4. A the steel to'.make an electric
power plant? (h.'t being able touse the steel
to make a roller coaster)

d) Here is a picture of 50 workers. They could be
used to find and mine coal. They could also be
used to find and pump water. What is the oppor-
tunity cost invo1ved in using the workers to find
and mine coal? (Not being able to use the workers
to find and pump water))

End the lesson by pointing out that whenever choices
are made, there are costs_that go along; with :these
choices. Point out that when costs are estimated,
money costs are sometimes involved. But opprunity
costs--opportunities that must be given up w en a
particular decision is made--must also be considered,

SUGGESTED EVALUATION STRATEGY:

1. Ask students to define opportunity costs.' Hive them
give an example from their own experience. I

2. Develop a series of picture sequences similar-to those
used with paragraph G above. Use questions like those
in paragraph G to test students' ability to identify
the opportunity costs involved in decisions involving
the use of scarce resources to produce, energy.

SPIN OFF

The work sheet entitled "Other Uses for Resources" will give
students additional practice in identifying opportunity costs
involved in energy production. The worksheet shows pictures
of resources. Beside each is a picture example of how it
can be used to produce energy. Ask students to draw pic-
tures showing the next best use for that resource. Let
students use their imagination. Accept all reasonable
answers.

ap,
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WORKSHEET

OTHER USES FOR RESOURCES

Here are some resources. Name some uses for each resource, other
than to produce energy.

. Resource:
farmer's time

Energy Use:
oiling windmill

Another Use
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Resource:
iron pipe

WORKSHEET

Energy Use: Another Use:
pipeline for natural gas

power shovel surface-mine coal
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Resource:
Ship

0 0 0 0 :

Wind

WORKSHEET

Energy Use: Another Use:
carry crude oil to U.S.A.

00003 ), 00)007/

drive a windmill

4
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LESSON 2-1: USING ENERGY

CONCEPT: Consumption

RECOMMENDED USE: Grades 4-6

TIME REQUIRED: 1 class period

MATERIALS REQUIRED: Transparency "Breakdown ofU.S. Energy
Consumption

Blackline master provided.

RATIONALE:

ft

As background for understanding the, current eh ..gy situation,
it is important for students to understand that energy is a pro-
duct that people consume to meet certain needs. In this lesson
some aspects of energy consumption in this country are considered.

Satisfying people's wants for goods (products) and services
is the main purpose oeconomic activity. The process of satis-
fying wants is called consumption. People consume (use) goods
and services to satisfy their economic wants.

INSTRUCTIONAL OBJECTIVES: .. .

On completion of this lesson, learners will be able to:

1. recall some basic facts about
in the U.S.

2. identify major energy uses in

energy consumption,

the U.S.

SUGGESTED TEACHING PROCEDURE:

A. Begin the lesson by putting "2448 gallons of gaso-
line" on the chalkboard. Have students spend a
few minutes guessing what this figure represents.

B. After a few minutes of guessing, tell students 'that
if all the energy consumed or used in the United States
in 1982 was changed into gallons of gasoline and divided
up among all the people in the country, there would
have been 2448 gallons for each man, woman and child.
(To make the per capita energy consumption figure more
meaningful to students, have them caluculate how long
2448 gallons of gasoline would keep a car running,
assuming it used 20 gallons a week.)

Say that the class has seen how much energy is used
or consumed in the United States in a year. Then
say something like "Now let's brainstorm about how
energy is used in this country. Name as many dill:
ferent uses for energy as you can."
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TE: Write the Rules for Brainstorming on the alackboard.
sure students are aware of rules before brainstorming

begins.

Rules for Brainstorming

1. In brainstorming, every idea, however crazy it may
sound, is welcome.

2. No one should criticize anyone's ideas! In other
words, no comments, no laughter, no funny looks.

3. The goal of brainstorming is for the group to
produce as many ideas as possible. Original, zany
ideas are welcome.

4. "Hitchhiking" is desirable. That is, if a good
idea comes by, pick it up and add to it.

D. List student responses on chalkboard. Do not edit
responses. (Set a time limit, probably not more
than 20 minutes.)

E. Have the class categorize energy uses by type.
(They might categorize uses into transportation,
household use, industrial use, etc. Let students
decide on their own categories.)

F. To end the lesson, say something like "If all the
energy uses you thought of wed grouped into four
major categories-transportation, residential, in-
dustrial and ,commercial-which category would use the
most energy? Which would use the least? Record stu-
dent response's on the chalkboard. Then project the
transparency: "Breakdown of U.S. Energy Consumption."

NOTE: While the data on the transparency is from 1968, the
percentages in the four categories apply with little change
today.

SUGGESTED EVALUATION STRATEGY:

1. Develop a set of true/false statements dealing with energy
consumption per capita and uses of energy. Use informa-
tion in the lesson-to generate these statements.

2. Have students list several uses for energy. Have
.them identify which are transportation,'residential,
commercial and industrial uses.

SPIN OFF:

Invite representatives from one or more major energy uses~
to class. In each case, have them detail how energy is
used in their sector (e.g., "home use" -/space heating,
air conditioning, water heating, refrigeration, etc.).
Then have each representative discuss what measures are
being taken to reduce waste in his or her particular
sector.

50
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BREAKDOWN OF U.S. ENERGY ONSUMPTION, 1968

Commercial
14.4%

Residential
19.2%

Transportation
25.2%

Industrial
41.2%

TRANSPARENCY
MASTER

Source: Patterns of Energy Consumption in the United States,
Office of Science and Technology, Executive Office of
the President, Washington, D.C., 1972.



LESSON 2-2: OUR CURRENT ENERGY SOURCES

CONCEPT: Productive resources/natural resources

RECOMMENDED USE: Grades 4-6

TIME REQUIRED: 1-2 class periods

MATERIAL REQUIRED: Student handout "Natural Resources"
Blackline master provided.

RATIONALE:

As background for understanding our current energy situation,
it is important for students to know something about our major
current energy sources.

Before goods (e.g., gasoline & electricity) and services can
be,consumed, they must be produced. For this to happen productive
resources are necessary. Productive resources constitute the in-
put of production.

Natural resources are one type of productive resource. They
are .elements of the natural environment that are used to produce
goods and services and thereby help people meet their needs.

Natural resources include land, water, oil and mineral deposits,
the fertility of the soil, climates suitable for growing crops,
timber and so on.

INSTRUCTIONAL OBJECTIVES:

On completion of this lesson, learners will be able to:

1. identify the characteristics of a natural resource;
2. distinguish between examples and non-examples.of natural

resources;.
3. list the natural resources that are currently our main

energy sources?

t:\

4.. rank.our major energy resources in terms of their contri-
bution to curr nt energy production.

SUGGESTED TEACHING PROCEDURE:

A. Introduce this lesson as follows: "Tie all use energy
products like gasoline, heating oil and electricity.
We use these products to warm and light up places. We
use them to move tis from one place to another. Before
we can use these products, however, they must be pro-
duced. Producing a product requires three kinds 6f--
TiT551:

53

51



i) work - human effort
ii) things from nature - things we take from nature,

like air,' water,.sunshine, sand, minerals.
iii) things made by people - things people have made

in the past that they can now _use to make more
things, like factories, saws and can openers.

This lesson will look at one of these inputs - "things
from nature," also called "natural resources." (NOTE:
The three production inputs are introduced in the
lesson entitled "What is Needed to Produce Energy?")

B. Write the following words and definitions on the chalkboard:

Natural resource: something that people take from
nature. It is used as an input to make a product people
use. They use products made from natural resources to
satisfy their needs.

C. Then give soma examples:

A tree is a natural resource. People take trees
from nature. Ask "What are some of the things that
people make from trees°1

Gold is a. natural resource. People take it from
nature. Ask "What are some ofthe things that gold
is used to make?"

Is a tornado a natural resource? It does come
from nature. But it is not used to make anything that
people need. So it is not a natural resource.

Is a helicopter a natural resource? It is not taken
from nature. It is made from natural resources. It is
a product.

D. Have students examine the list of words in Part A of the
handout "Natural Resources." Have them distinguish be-
tween the natural resources on the list and the other
things. Remind them to explain their answers. Review
responses as a class. The purpose of this activity is
to help students sharpen their understanding of the con-
cept "natural resource." Results should not be used as
an evaluation of what is learned. Students should respond
as follows:

pencil

Is it a natural resource? Why?

YES NO

X It is made from
natural resources; III
it is a_produ,:t
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wind It can be taken
from nature and
used to produce
energy to move
ships, etc.

apple X

water .1e.

It is taken from
nature and can be
used to produce
apple-sauce, etc.

It can be taken
from nature and used
to produce many dif-
ferent things

stereo X It is made from
natural resources;
it is a product

earthquake X It comes from nature
but is not used to
produce anything
that people use

rail X It is made from
natural resources;

. it is a product

natural gad X It is taken from
nature, used to
produce heat

copper X Taken from nature,
used to produce a
variety of products

hailstones X Come from nature,
but don't produce
any product used by
_people

E. To complete this section of the lesson, have students pro-
vide their own examples of natural resources. This can
be done orally, in writing, or by drawing or collecting
pictures. In each case they should be asked to specify
what the natural resource is used to produce.

F. Have students focus on Part B of the Handout "Natural
Resources." Point out that Part B contains a pie graph.
(You might want to remind students that in a pie graph
the pie represents a whole. "Slices" are drawn to
show parts of the whoriTThe size of each slice shows
what portion each part contributes to the whole.)
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SUGG

G. Ask students: 1; -; ;:11.,:i Jo
4nswer this que,it,,:; i) ileTeot the graph
titte, ii) ::.. .1! li;) eNawine
the intormation y. fl it' raph
(Students should ce:ip,)nd ti 1:.; a pie graph about
the natural rt:sour.c:, .) prs.ducc energy in tEis
country, in tw,i1. . wkat p,,rtion of all
energy produ,e.,i o;leh n,itural resource.
It is basd on i)h irom the Department of Energy.)

H. Have sttident..-, Ar.:% skith.Y end o Part
B of the

1.

2.

3.

not r{..;.a -
petroleum
natural
coal
nuclear tuot
ivafer

I. End this 1 esson by ,tut;,nt that they have learned
some things aunt 11.,tnrn rosonrces, iu general, and
the natural re,,ouroes used pro(Inco energy products, in
particular. 4:(. some questions that you
would ask an ,-pe :,ources if he or she
visited your ettass to brainstorm as

411a group. Ac e .iiihfions.) Students
might respond

Ask if tb,,- ome or olik'rent natural.
resource:. ;), produce energy
product!,.

Ask what t!, o[,,,rgv (iources
come fr1,:.

Ask why pc't :so much energy
production.

TED EVALUATION

1. Ask students to .

give an exam0(
HdVe them

natur,II resource.

2. Give students , t Li or. :;imilnr to those appearing
in Part A ot the fi,thdout, dAii: them identify the natural
resources of thy

3. Give students a 1ist of 10 possible energy sources. Have
them identity which :yources on the list, are currently
our major energy so'ire;.
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SPIN OFF

Have students examine pie graphs showing energy sources for
other historical periods or for the world. Have them identify
similarities and differences between these graphs and the one for
1981 used in this lesson. Some useful graphs appear on the follow-
ing pages.

Changing Patterns ia the Use of Energy Resources in the United States

1850 1900 1950 1973

oil. natural gas. . nuclear 1%
and hydropower hydropower hydropower

coal 5% 4%

Wood Era

(Data from U.S. Bureau of
Census and Resources for the
Future) G.T. Miller. Energy and
Environment: Four Energy

oil (46%)
and natural
gas (31%)

Coal Era Oil and Natural Gas Era Oil and Natural Gas Era
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SOURCES OF WORLD PRIMARY ENERGY IN 1980 (Preliminary)
SASS SOOSAVOO ft.") At

InCle?.s -1Y.crode nil, lease condensate. natural gas
plant...rods, dry natural gas, coal, net nyoroelectrIc
00m0r. and net nuclear potter.
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STUDENT HANDOUT

NATURAL RESOURCES

Part A: A natural resource is something that people take from
nature. It is used as an input to make a product that
people use to satisfy needs. Look at the things in the
following list. Which ones are natural resources? Which
are not? Explain your answers.

pencil

wind

Is it a natural resource?

YES. NO Why?

apple

water

stereo

earthquake

rail

natural gas

copper

hailstones
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Part B: "NATURAL RESOURCES USED TO PRODUCE ENERGY PRODUCTS IN THE
U.S., 1981"

Your job: Use the information in the pie graph to answer these
questions:

1. How many natural resources are used to produce most of
the energy products used in this country?

2. Put a check beside each of the following statements
which is true:

a) More water than coal is used to produce energy
products.

b) More petroleum than coal is used to produce
energy products.

c) Natural gas is the major input for energy pro-
ducts in this country.

3. Rank the natural resources by how much each contributes
to energy production. Start with the biggest contributor.

58 60



LESSON 2-3: WHAT IS NEEDED TO PRODUCE ENERGY?

CONCEPT: Productive resources: labor, capital, and natural
resources.

RECOMMENDED USE: Grades 4-6

TIME REQUIRED: One class period

MATERIALS REQUIRED: This lesson begins with the teacher demonstrat-
ing the production of an item. In this outline
the production of a "bookend" is featured. But
you can make almost anything, as long as it
involves clear, simple examples of labor,
capital goods, and natural resources (see
below for definitions of these terms).

RATIONALE:

Before goods (e.g. g. ne) and services can be consumed, they
must be produced. For th .s to happen productive resources (also
called factors production) are needed. Productive resources are
the inputs to on. Goods and services are the outputs.

There ar three kinds of productive resources. Natural resources
(called "th ngs from nat.re" in this lesson) are elements of the
natural env nment that are used to produce goods and services.
Natural resources include land, water, oil and mineral deposits,
the fertility of the soil, climates suitable for growing crops,
timber and so on.

If you decide to make a bookend you will need:

-hammer
-nails
-2 pieces of wood about 5" wide and 5" and 8"
long. You can nail these together to form
a crude bookend.

Student materials included.

Human resources (called "work" in this lesson) are people and
their physical and mental capacities. The number of people available
for work, the hours they work, the quality of their skills and their
motivation are all dimensions of labor input.

Capital goods (called "things made by people" in this lesson)
are those things created by past human effort that are available to
produce goods and services in the future. They include machines,
tools and factories.
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As a background for understanding issues related to the pro-
duction of energy, it is important for students to understand that
th roduction of any good involves inputs of natural resources,
capi al goods and labor.

INSTRUCTIONAL OBJECTIVES:

On completion of this lesson, learners will be able to:

1. identify the characteristics of the three factors of
production;

2. distinguish among examples of the three factors of
production.

SUGGESTED TEACHING PROCEDURE:

A. You might begin the class by saying:

"You, know I need a bookend. People always need one thing
or another. 36what do they do? They go out and buy it.
Or they find someone to make it for them. Sometimes they
can make it themselves. That's what I'm going to do.
I'm going to make a bookend.

"To make my bookend, I'll use this wood. I'll nail these
two pieces together with my hammer.' Maybe one of you can
hold the pieces, while I nail...OK, here is my bookend." 0

B. Ask students "What was needed to build the bookend that
you just saw me make?" Have them answer as a class.
Write answers on the chalkboard. They might respond:

"fou had to nail the pieces of wood together."
"You needed wood."
"Work had to be done."
"You used a hammer."
"You had to have something to make the bookends out of."
"You needed tools."
"You used nails."

C. When the students run out of suggestions, point out that
building this bookend was a simple task. But it was like
all production projects. The same three things are needed
to produce all goods. Write them on the board along with
illustrations:

Work: Human effort
!things from nature: Things we take: from nature, like air,
water, sunshine, sand.
Things -ie by people: Things p iple have made in the past

4y can now use to make more things, like factories,
saws and can openers.

Note: Emphasize again that anything that is produced re-
quires the input of all three factors.
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D. Next use one statement from the student list (generated
in response to the question in Step B, above) to further
illustrate each of the three factors of production. You
might choose:

Work: "You had to nail the pieces of wood together."
Things from nature: "You needed wood."
Things made by people: "You used a hammer."

E. Review the other statements on the list as a class. Have
students characterize the statements as examples of "work,"
"things from nature," or "things made by people." They
should respond:

Work: "Work had to be done.'0
Things from nature: "You had to have,something to make
the bookend out of."

Things made by people: "You needed tools."
"You used nails."

F. Distribute the worksheet "Producing Energy." Have students
read the introduction. Review the introduction with them.
Then do the first set of questions, related to Product A,
as a class. But, before starting, tell students that moving
an energy product from where it is made to where it is to
be used is an aspect of production.

They should respond to the questions related to Product
A as follows:

1. electricity
2. coal
3. coal cars, generating plant, mining equipment
4. mining coal, operating plant, repairing electric

units

Note: Answers given to questions 3 & 4 are typical. There are
other answers that are equally correct.

G. Ask students to complete the worksheet during the remainder
of the class period. You may want students to work in ,

teams of two. Circulate and check answers. Students
might respond as follows:

Product B:

Product C:

1. gasoline
2. oil.
3. oil well, refinery, trucks
4. drilling for oil, driving gasoline trucks,

refining oil

1. electricity
2. uranium
3. mining equipment, plants, trucks
4. mining uranium

transporting reactor rods
monitoring reactor
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SUGGESTED EVALUATION STRATEGY:

1. Ask students to list the three factors of production and
give an example of each.

2. Have students complete a worksheet similar to the one that
follows:

Shown in column A are some ways people use energy "products. In
column B are some examples of the "work," "things from nature" and
"things made by people" needed to make these products. Write "work"
"things from nature" and "things made by people" in column C to
describe the examples in colutn B. The first one is done for you.

To do this... Requires this... What is it?

1. Heat a home with a Sawing wood into chunks
wood stove

Work

2. Heat a home with
yel oil

3. Move a car using
gasoline

4. Pump water with
windmill

Tanker trucks

Drilling rigs

Wind

Things
made by. people

Things made by
people

Things from nature

5. Cook a meal on a Watching the pot
gas stove

Work

SPIN OFF

Invite a representative from your local electric utility to
class. Have that person describe how the electricity used in your
town is produced. Encourage the presenter to use concrete examples
to illustrate his or her presentation. In a debriefing session
following the presentation, have students list examples of the three
factors of production mentioned in the presentation.
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PRODUcING ENERGY

INTRODUCTION

sil
STUDENT HANDOUT

We all use products like gasoline and electricity. 'We use
these products to warm and light up places. We use them to move
us from one place to another. Before we can use these products,
though, they must be produced. As you know, producing a product
requires three things:

i) Work - human effort
ii) Things from nature - things we take from nature; like

air, water, sunshine, sand, minerals
iii) Things made by people'- things people have made in the

past that they can now use to make more things, like
factories, saws, and can openers.

YOUR JOB:

Shown below are some energy products being made; they are
marked A, B, and C. Look at each one carefully. Then answer the
questions about each product in the space provided.

A. tUal
N Ml

WIIS* Wilt

C

UMW
W4WWWMM

MAJOW WU
WW MMUS**

WM
flart301011

Ot

flUICWIC
OM WIMP
NAM

PRODUCT A:

1. What energy product is being produced here?
2. What "thing from nature" is being used to make this

product?
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3. What "things made by people" are being used to make
this product?

4. List three kinds of "work" that you think would be involved411
in making this product.

PRODUCT B:

1. What energy product is being produced here?
2. What "thing from nature" is being used to make this

product?
3. What "things made by people" are being used to make this

.product?
4. List three kinds of "work" that you think would be in-

volved in making this product.

PRODUCT C:

1. What energy product is being produced here?
2. What "thing from nature" is being used to make this

product?
3. What "things made by people" are being used to make this

product?
4. List three kinds of "work" that you think would be in-

volved in making this product.

17.

3;
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LESSON 2-4: ENERGY ALTERNATIVES

CONCEPT: Decision making, costs/benefits

RECOMMENDED USE: Grades 4-6

TIME REQUIRED: , 1-2 class periods

MATERIAL REQUIRED: Student Handouts: "The News Conference"
"News Analysis"
"What Do You Think?"
"Review Sheet"

Blackline masters of handouts are provided.

RATIONALE:

It is important for students to realize that whenever a deci-
sion is made there are costs and benefits associated with it.
The purpose of this to give students, an opportunity
to begin to identify the benefits and costs, the good news and
bad news respectively, associated with the use of different
energy sources. Identifying costs and benefits associated with
alternatives is an important step in learning how to make well-
reasoned decisions.

INSTRUCTIONAL OBJECTIVES:

SOn completion of this lesson, learners will be able to:

1. identify some of the costs and benefits associated with
certain energy alternatives;

2. use costs and benefits to make decisions about energy
alternatives.

SUGGESTED TEACHING STRATEGY:

A. Begin by explaining that this lesson revolves around a
news conference. The news conferenc is about different
sources of energy that can be used to heat and light a
new school building.

B. Distr6 to the "News Conference" handout to the class.
Assign s udents to play the role of I.M. Wright, Doogle
of the Bugle, Bailey of the Daily, Parker of the Barker,
Hughes of the News, Parr of the Star, and Grim s of the
Times. Play the role of announcer yourself.

(You might want to arrange news conference participants
as follows: Wright in the front; the newspaper reporters
facing him/her; the announcer at a table to the side.)



C. Distribute the "News Analysis" handout to students not
assigned to play the roles listed above. Tell them to
carefully listen to the news conference, follow it on the
"News Conference" handout and be prepared to answer the
questions on the "News Analysis" handout, at the end of
the news conference. Also say that four of them will act
as news analysts after the conference.

Begin the news conf ence with your speech "We interrupt..."

When the news confe ence is over have the potential news
analysts complete th "News Analysis" form. (They ,can look
back at the "News Co erence" handout if necessary).

E. Give them sufficient time t) complete the form. Then select
four students to act as T.V. News Analysts. Assign each
the responsibility of reporting on one energy source by
repeating the questions on the "News Analysis" form and
giving their answers.

F. Then say "We have just heard an important news conference.
I.M. Wright has described four possible sources of heat
and light for our new school. To help us understand what
I.M. Wright actually said, we now present the WNRG-TV
News Analyst Team."

G. Ask each analyst to describe what I.M. Wright said about
# one of the energy sources. (Other students can expand on

what the analysts say.) Students might respond as follows
(other things can be added):

SOLAR ENERGY?

1. Where does it come from ? The sun.
2.. How much will it cost? Expensive in the beginning but is

not in the long run. Good as a supplement.
3. W at is its effect on t e environment? Not a problem (but

takes a lot of space).
4. Is there a limited supply? No, there is no end to it.

GEOTHERMAL ENERGY?

1. Where does it come from? Steam and water from underground.
2. How much will it cost? Expensive to find, chea to use.
3. What is its effect on the environment? Po utes; also a

lot of equipment needed.
4. Is there a limited supply? Yes.

COAL GASIFICATION?

1. Where does it come from? Coal that must be mined.
2. How much will it cost? Not much compared to high priced

oil.
3. What is its effect on the environment? Polluting

when burned, but not as gas.
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4. Is there a limited supply? It is our most abundant fossil
fuel. But it isjimited.

W1NDPOWER?

1. Where does it come from? Wind.
2. How much will it cost? Problem when wind does not blow;

vod as a supplement.
3. What is the efrect on the environment? Non-polluting.
4. Is there a limited supply? No.

H. After the analysts are finished, say "The energy committee
has identified four energy sources for the school. YouPve
heard about the advantages and disadvantages associated with
each source. Now it's your turn to lei the school energy
committee know what you think."

I. Distribute the "What Do You Think?" handout. Have students
read the instructions. Review them as a class. Then have
students fill them out and hand them in. Many responses
are possible. But encourage students to frame their
answers in terms of the "good news" and "bad news" asso-
ciated with using a particular energy source or combina-
tion of sources.

SUGGESTED EVALUATION:

To conclude this lesson, have students complete the "Review
Sheet." Use student answers to these questions to measure what
they have learned in this lesson.

SPIN OFF

You might have students examine a number of alternative
sources of energy not considered in this lesson in terms of
the pro's and con's associated with them.

A reasonable task would be to compare three energy alterna-
tives that can be used to produce electricity. The FREE AND
INEXPENSIVE RESOURCES SECTION for this unit lists several sources
of information for this task.
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.
4

THE NEWS CONFERENCE

STUDENT HANDOUT

ANNOUNCER:
We interrupt our program to bring you this WNRG-TV news
special. I.M. Wright, chairperson of the committee appointed
to study possible energy sources to heat,and light the new
school building, is holding a press conference to announce
the four sources that will be considered and is ready to
field questions from the reporters about the choices.

WRIGHT:
Our committee has considered many possibilities, but
we've finally narrowed our choices down to four:

lar, geothermal, windpower and making oil and
g4s from coal.

DOOGLE OF THE BUGLE:
What, exactly, is solar energy?

WRIGHT:
Very simply, solar energy is sunlight - sunlight collected
using glass or metal plates or special solar "cells."

BAILEY OF THE DAILY:
How soon do we run out of solar energy and have to go through
all this again?

WRIGHT:
Never! The sun will shine whether we collect its rays for
energy or not. And it won't stop shining if we do use it.

PARKER OF THE BARKER:
That's good news! Now, let's have the bad. How much?

WRIGHT:
Cost? Is that what you mean? Well, it will be expensive in
the beginning to install solar equipment because of the new
technology involved, but once it's in, heating costs will be_
cheaper than using conventional, systems. Solar systems will
need some kind of back-up heating system to help when the sun
doesn't shine. However, using sun energy is good for the
environment. It provides heat and light for animal and plant
life all the time.

HUGHES OF THE NEWS:
Geothermal - what's that? Sounds like a new name for winter
woolies!
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WRIGHT:
If it were, you really would have a hot seat! GeVothermal
energy is steam or hot water from under the earth's surface.
When this steam or hot water pushes through the earth's sur-
face, it makes a hot spring or a geyser - like "Old Faithful."

PARR OF THE STAR:
So, how do we use it for energy?

WRIGHT:
We can pipe it directly into the school to fill the radiators,
or we can pipe it to electric plants where it will turn tur-
bines and generate electric power. Then we send it into the
school building by wires.

GRIMES OF THE TIMES:
Four quick questions: How much does it cost? How much do
we have? Where is it located? How dangerous to the envir-
onment?

WRIGHT:
It's expensive to find the reservoirs, which are located most-
ly in the Western U.S., but once they're found, steam is low
in cost compared to fossil fuels. Problem is, we don't have
a.lot of this energy source. And it will have some bad side-
effects as far as the environment goes. Wells, roads, ponds,
large above-ground pipes and power plants are part of the
package.

DUNN OF THE SUN:
So why consider it? I heard it can pollute streams and air,
too.

WRIGHT:
That's true. Well, we considered it because it can be used
directly and doesn't need to be mined, or processed, and it
makes basically clean heat.

DOOGLE:
I thought. I heard you say coal.. Isn't that-a step backward?

WRIGHT:
Not really. Coal is our most abundant fossil fuel. 90 percent
of our fossil fuel reserve is coal, and we use only a very
small Foount of it.

BAILEY:
If we start using it, won't coal begtn to run out, too?

WRIGHT:
Sure it will. But since there's so much of it there, we can
use it to buy time for technology to catch up and find an
effective alternative to fossil fuels.
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PARKER:
Isn't coal a terrible pollutant?

WRIGHT:
Burning coal is polluting, but we're considering gasified an0
liquefied coal. Gasification removes the sulfur and other
pollutants and can give us a substitute for natural gas.
Coal liquefication is the process of converting coal to
a liquid. This liquefied coal can be refined like petro-
leum and can be transported through existing oil pipe-
lines.

HUGHES:
Is this an expensive alternative?

WRIGHT:
It used to look expensive\ Now, with the skyrocketing prices
of petroleum, it's starting to look like a bargain.

PARR:
What's it going to do to the environment?

WRIGHT:
Well, let's just say that the results aren't going to win a
garden club award. Coal first has to be mined; it could de-
stroy thousands of acres of land unless the mines are reclaimed.

GRIMES:
Let's get to windpower. What could we do with the .wind?

WRIGHT:
Like solar, probably only hope to use it to supplement another
energy source. But, like the sun, the wind is not something .

that nations can keep to themselves.' Every nation has a free
supply. It requires no mining, and it is non-polluting as it
has no dangerous by-products.

DOOGLE:
(interrupting) Excuse me, but....what do we do if the wind
doesn't blow? Get out our oars?

WRIGHT:
That's the obvious problem. The wind would have to blow to
create the energy needed to generate electricity.

ANNOUNCER:
Sorry, folks, that's all we have time for. Now stay tuned for
WNRG-TV News Analysts.
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STUDENT HANDOUT

NEWS ANALYSIS

Think about what you heard in the press conference. Answer
the questions in the space provided. You can go back and check
your answers with the press conference sheet.

What did I.M. Wright say about....

SOLAR ENERGY?

1. Where does it come from?
2. How much will it cost?
3. What is its effect on the environment?
4. Is there a limited supply?

GEOTHERMAL ENERGY?

1. Where does it come from?
2. How much w!d1 it cost?
3. What is its effect on the environment?
4. Is there a limited supply?

COAL GASIFICATION:

1. Where does it come from?
2.- How much will it cost?
3. What is its effect on the environment?
4. Is there a limited supply?

WINDPOWER

1. Where does it come from?
2. How much will it cost?
3. What is its effect on the environment?
4. Is there a limited supply?
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STUDENT HANDOUT

WHAT DO YOU THINK?

Let the school energy committee know what you think.

If you like one of their choices best - check it off. Then
explain why you picked it in the space below.

If you think the school should use)more than one source -

check them off. Then explain why you picked theth in the space
below.

Explain:

Solar

Geothermal

Coal-gasification

Wind
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STUDENT WDOUT

REVIEW SHEET

Write answers to the following questions in the space provided.

1. What were two advantages about solar energy that made it
seem like a good energy source for the school committee
to choose? How about two disadvantages?

2. What were two advantages about geothermal energy that made
it seem like a good energy source for the school committee
to choose? How about two disadvantages?

3. if you were asked to choose between solar and geothermal energy
to heat and light the new school, which would you choose? Why?



LESSON 2-5: NO WAY OF REDUCING ENERGY USE IS FREE

CONCEPT: Opportunity cost

RECOMMEND USE: Grades 4-6

TIME REQUIRED: 1-2 class periods

MATERIALS REQUIRED: Student materials included.

RATIONALE:

Opportunity costs refer to what must be given up when decisions
are made to use limited resources in certain ways. For consumers,
the opportunity cost of something purchased, for example, is the
other things that must be foregone.

In deciding whether or net to undertake measures to reduce
energy use, it is necessary to consider the costs of a particular
measure and its expected benefits. Most people are aware of the
benefits associated with energy use reduction measures. But do
they realize that there are opportunity costs as well as money
costs involved in implementing those measures? The purpose of
this lesson is to examine the opportunity costs associated with
decisions to reduce energy use.

INSTRUCTIONAL OBJECTIVES:

On completion of this lesson, learners will be able to:

1. define opportunity cost;
2. describe opportunity costs involved in decisions related

to reducing energy use.

SUGGESTED TEACHING PROCEDURE:

A. Begin by saying "For most of us, time is is good example
of a limited resource. We always have so; much we want
to do, but a limited amount of time to dog it in. We
must make choices about the use of our limited time, and
other limited resources."

B. Go on, "Im410.ne that tonight you will have one hour
available Wtween supper and bed time. How will you use
that time? You could watch T.V. Your favorite show is
on tonight. You could spend the time finishing a book
report. It's due the day after tomorrow. These are
your choices."
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C. Diagram the situation described in Step B on the
chalkboard, as follows:

One Hour time -- a limited resource

choices - Watch T.V. Finish Book Report
4

'D. Then say, "Decisions have costs that go along with
them that are not measured in dollars. These kinds
of costs refer to the opportunities that are assed
up when one choice is taken instead of another. T ese
costs are called opportunity costs."

"Let's say you choose to watch you favorite program.
What is the opportunity cost of making that choice?
You pass up an opportunity to finish your book report.
So the opportunity cost of watching T.V. tonight is
not finishing your book report.

F. Ask "What is the opportunity cost involved in choosing
to finish your book report?" Students should respond,
"Well, I give up the opportunity to watch my favorite
T.V. program. So the opportunity cost of finishing my
report is not being able to watch T.V."

G. Distribute the student handout "Opportunity Costs." Have
students read the directions for Part A. Review the
directions as a group. Then have students complete Part A.

H. Review student answers to the questions posed in Part A
of the handout. They should respond:

Situation One: i) Mark's time is the limited resource.
ii) Student's choice
iii) If student picks football, then the

opportunity cost is not being able
to play soccer. If student picks
soccer, then the opportunity cost
is not being able to play football.

Si.tueit ion Two: i) Tina's allowance is the limited resource.
ii) Student's choice
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iii) If student chooses to grow tomatoes,
then the opportunity co t is not
being able to grow green peppers.
If the student picks green peppers,
then the opportunity cost is not be-
ing able to grow tomatoes.

I. Complete this portion of the lesson by reviewing the mean-
ing of opportunity costs as follows (You may want to write
these points on the chalkboard):

i) We must make choices about the use of our limited
resources.

ii) When one thing is chosen over another, there is
sometimes a money cost involved.

iii) There is always an opportunity cost involved.
w) An opportunity cost is not measured in dollars and

cents.
v) It is the opportunity that is given up when one

thing is chosen instead of another.

J. To begin the second part of the lesson, say "Consumers
are often faced with making choices. Some of these
choices have to do with energy. Here's an example:

"Let's suppose that the price of electricity
increases. If this happens, most consumers will try
to reduce or cut down on the amount of electricity
they use." Then ask "How can a consumer cut down
on the amount of electricity she uses in her home?"
Record student responses on the chalkboard. They
might respond:

- By turning out lights
- By using electric appliances less
- If she has an electric furnace, she could turn

the thermostat down.
- She could insulate her electric water heater.

K. So there are a lot a ways to reduce the amount of electri-
city used in the home. But before any of these ways are
used, some choices must be t.ade, like:

;:Should we start turning off the lights all the
time or should we go on as we are?

- Should we buy an "old fashioned" hand operated
can opener or keep using our electric one?

Let's imagine that a consumer is faced with making one
of these kinds of choices: She examines the family bud-
get very carefully and finds 500 dollars that could be
used to buy one of those new energy-efficient refrigerators
that uses only a little electricity to operate.



She figures that electricity prices will keep going
up, so by spending some money now for an energy effi-
cient refrigerator, the family will save a lot of
money in the future on the electric bills.

Then she starts wondering "Do I go down to the appli-
ance store and buy a new refrigerator or should I spend
$500 to get my teeth fixed? These cavities are killing
me!"

"Let's say she decides to go ahead and buy the energy -
efficient refriger-,'.or. What are her money costs?"
(S_udent response $500) What is her opportunity cost?
(She gives up an opportunity to get her teeth fixed -

so tie opportunity cost of buying the refrigerator is
not getting her teeth fixed.)

L. Have students read the directions for Part B of the
handout "Opportunity Costs." Review the directions
as a group. Then have students complete Part P. En-
courage them to use their imaginations.

M. Review student responses to the questions asked in Part
B as a class. Many answers are possible. Be sure, how-
ever, that they represent opportunities foreclosed by the
decision made in each case. Some possibilities:

a. Giving up comfort of cool temperatures in your
house.

b. Giving up the opportunity to move ,around the
city on your own schedule: what you could have
done with the time spent waiting.

c. Other things you could have done with your time
and money.

d. Giving up your old friends and familiar neighborhood.
e. Giving up spare time that you spent to buy and operate

a large refrigerator needed to store all that perish-
able food.

N. To end this lesson remind students that when consumers
make decisions, they must consider the costs as well as
the benefits that go along with those decisions. point
out in closing that when costs are estimated, money costs
are often important. But opportunity costs - opportunities
that musfIN given up when a particular decision is made -
must always be considered.

SUGGESTED EVALUATION STRATEGY:

1. Ask. to define opportunity costs. Have them
give an example from their own experience.
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2. Develop a series of short energy-saving decision
statements similar to those contained in Part B
of the student worksheet.. Have students describe
an opportunity cost associated with each decision.
Here are some possible statements:

a. Deciding to reduce the amount of natural gas
used by turning down the thermostat in your
home

b. Deciding to reduce the amount of electricity
used by buying a more energy-efficient refrig-
erator

c. Deciding to reduce the amount,/0Cgasoline used
by getting your car tune(1

:PIN OFF

The U.S. Department of Energy published a free pamphlet entitled
"Tips for Energy Savers." Single copies can be obtained by writing:

"TIPS FOR ENERGY SAVERS"
Pueblo, CO 81009

In the pamphlet are hundreds of suggestions for reducing
energy consumption. These suggestions are grouped under three
headings: (1) In and Around the Home, (2) On the Road, (3). In-
the Market Place.

Have students examine the suggestions in the pamphlet. Assign
them the task of describing opportunity costs associated with these
suggestions.

83

78



ro

STUDENT HANDOUT

OPPORTUNITY COSTS

Part A: Shown below are choices faced by different people. In
each case (1) identify the limited resource described,
(2) identify the choice that you would pick and (3)
state the opportunity cost involved in making that choice.
Use the space provided for your answers.

Situation One: Mark can either play on the Boys Club
soccer team after school or play Junior
League baseball.

i) What limited resource is described here?

ii) Which choice would you pick?

iii) What is the opportunity cost involved in making that
choice?

Situation Two: Tina can spend her allowance to buy a
new record album or a new shirt.

i) What limited resource is described here? L.

ii) Which choice would you pick?

iii) What is the opportunity cost involved in making that
choice?

Situation Three: Bill grows vegetables in a small garden
behind his house. He has enough space
left to plant either tomatoes or green
peppers.

i) What limited resource is described here?

if) Which choice would you pick?

iii) What is the opportunity cost involved in making that
choice?
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Part B: Listed below are 5 decisions that you could make to reduce
energy use. There are benefits,(in terms of possible
future savings) that go along with each. Some decisions III
have money costs that go along with them. Your job, how-

, ever, is to consider only opportunity costs. Write down,
in the space provided, an opportunity cost that would go
along with each of these decisions. Many different answers
are possible.

a. Saving energy by turning up the thermostat on your air
conditioner

b. Deciding to reduce the amount of 4asoline used by
taking the bus

c. Deciding to reduce the amount of heating oil used
spending 'the weekend caulking and weather stripping
your home

d. Deciding to.re uce the amount o gaso ine used y
moving to. :a home nearer the place where you work

e. Saving gasoline by doing all your grocery shopping
in one weekly trip
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LESSON 2-6: HOW MANY SHOULD WE BUY?

CONCEPT: Demand

RECOMMENDED USE: Grades 4-6

TIME REQUIRED: 1-2 class periods

MATERIALS REQUIRED: One apple
Student handout "My Demand Schedule"
Transparency "Class Demand"
Student handout "Demand for Gasoline in
Hoosierland"
Student handout "Scenes at a Hoosierland
Service Station"

Blackline masters pr vided

RATIONALE:

The concepts of supply and dema are extremely helpful in
understanding energy issues. Unfort nately the concepts are often
used in a confusing manner !by writers and speakers. It is therefore
important that students learn'the correct definitions of these con-
cepts and their accurate application to energy use. The purpose of
this lesson is to clarify the concept demand.

The demand for a good refers to the amount of that good
that consumers are willing and able to purchase at various possible
prices, other things being equal, during some particular period of
time. The lower the price, the more will be demanded and vice-versa.

INSTRUCTIONAL OBJECTIVES:

On completion of this lesson, learners will be able to:

1. define demand;,
2. describe the relation between prices and the a'3antity

demanded.

SUGGESTED TEACHING PROCEDURE:

A. Begin this lesson by showing the apple to the students.
Describe it.(weight, variety) and let students examine
it. Then say, "Raise your hand if you would buy apples
like this one."

B. Distribute handout "My Demand Schedule." Explain that
in the column labeled "Amount I Would Buy" students should
write the number of apples they would be both willing
and able to buy at each price, today. (Note: you might
need to explain that "willing" means you would like to
buy something; "able" means you have the money to buy
something.)
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Point out that someone who is willing and able to
buy two apples at 30 cents each would be willing
and able to buy at least two apples (and maybe
more) at 25 cents each. Then, for each price in
turn, ask: "How many apples would you be willing
and able to buy'if apples were cents each?
Have students write the amount they would buy on
their schedules.

D. After students complete the handout, projdct trans-
parency "Class Demand Schedule." Have students
raise their hands with fingers extended to show
the number of apples they would be willing and able
to buy at each price as you announce it. Write the
total amount demanded on the appropriate line of
the class schedule. (There may be prices at which
no'apples are demanded),. .--

. ,
.-----

E. Point out that the schedule just created,-shows the
demand for apples, today. Demand refer to the amount
of something, in thiiF.ise applesthat people (your
students) are willin and able -t6 buy at various
prices, other t ings being7iVial. Ask,"How many apples
would this class be willing and able to buy if they
sold at 50 cents each? How about 1 cent each ?'' '.

F. Project transparency "Class Demand Graph." Se ect
students to plot the data on class demand as joints
on the chart. Then connect points.

laG. Ask the following questions about the line gr ph
created in Step F. (Note: This might be a good oppor-
tunity for you to introduce some of the features of
line graphs.)

a. How many apples was the class willing and able
to buy at 25 cents per apple?

b. At what price was the clie willing and able
to' buy apples?

c. As the price of each apple went up, what happened
to the number of apples the class was willing and
ible to buy? (Student response - it went down) --.:

d. As the price of each apple went down, what happend
to the number of apples the class was willing and
able to buy? (Student response - it went up)

e. What general statement can you make about how toe
price of apples affected the number of apples the
class was willing and able to buy? (Students might
respond: As price went up, the number of apples
the class was willing and able to buy went down
and vice-versa.)
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H. You might want to have students create a second demand
schedule and graph (using the procedures described above)
for an item that most students value more than apples- -
like candy bars or "Twinkiee." This will give students
an idea of how the amount of a good demanded at various
prices depends on the nature of that good.

I. Distribute handout "Demand for Gasoline in Hoosierland."
Point out that the information on the handout is fic-
tional but it is realistic.

E.

J. Have students follow the directions in Part A of the
handout. They should respond: Demand refers to the
(amount) of a product, in this case (gasoline), that
people are willing and (able) to buy at various (prices).
The table says that if gasoline was offered for sale at
$2.00 a gallon, the amount demanded would be (20,000)
gallons. If the price was ($1.00), the amount demanded
would be 40,000 gallons.

K. Have students answer the questions in Part B of the
handout. They should respond:

a) 50,000 gallons
b) $1.20 a gallon
c) It went down.
d) It went up.
e) Possible response: As price goes up, the number

of gallons of gasoline demanded goes down, and
vice versa.

L. Conclude this lesson by pointing out that the demand for
a good - whether it be apples or gasoline - refers to the
amount of that good that people are both willing and able
to buy at various prices, other things being equal, during
some particular period of time. Point out further that
price has an important effect on the amount demanded.
The lower the price, the greater will be the amount de-
manded. The higher the price, the less will be the amount
demanded.

SUGGESTED EVALUATION STRATEGY:

1. Ask students to define demand.
2. Have students describe in writing or using diagrams how

the amount demanded changes with change in price.

SPIN OFF

in this lesson students were introduced to the concept of
demand. They learned about the relation between price and the
amount demanded. To extend this lesson have them respond to the
situations described on the handout "Scenes at a Hoosierland Service
Station."

Note: A shortage is described in the first situation; a surplus: in
the seconT.
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STUDENT HANDOUT

MY DEMAND SCHEDULE

Today's Date

PRICE PER APPLE AMOUNT I WOULD BE WILLING
AND ABLE TO BUY

50G

45G

400

350

300

250

200

150

100

50

10
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TODAY'S DATE

CLASS DEMAND

Price per Apple

-r

50
45
4O'
35I
30
25'

20
l5'

TODAY'S DATE

Price per Apple

500

450

400

350

300

250

200

150

100

50

TRANSPARENCY
MASTER

Amount the class would be
willing and able to buy.

00 ----
10 20 30 40 50 60 70 80 90 100

Amount the class would be willing and able to buy
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STUDENT HANDOUT

DEMAND FOR GASOLINE IN HOOSIERLAND
JANUARY 1, 1983

PRICE (PER GALLON) AMOUNT DEMANDED (PER GALLON)

$2.00 20,000

1.50 30,000

1.25 35,000

1.00 40,000

.50 50,000

PART A: Fill in the blanks in the following sentences. Use the
information above to help you. Also use what you know
about demand.

The table above shows the demand for gasoline in Hoosierland
on January 1, 1983. Demand refers to the of a pro-
duct, in this case , that people are willing and

to buy at various .'. The table says
that if gasoline was offered 1-or sale at $2.00 a gallon,
the amount demanded would be gallons. If the
price was , the amount demanded would be 40,000.
gallons.

Price

2.00

1.75

1.50

1.25

1.00

.75

.50

.25

DEMAND FOR GASOLINE IN HOOSIERLAND
JANUARY 1, 1983

=1

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 (Tens of Thousands
of Gallons)

Gallons of Gasoline
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Part B: Answer the following questions in the space provided:
Use the information in the graph to help you.

a) How many gallons of gasoline would be demanded if the
price was $.50 a gallon?

b) At what price would 35,000 gallons of gasoline be de-
manded?

c) As the price of each gallon went up, what'happened to
the number of gallons demanded?

d) As the price of each gallon went down, what happened to
the number of gallons demanded?

e) What general statement can you make about how the price
of gasoline affected the number of gallons demanded?

ti
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SCENES AT A HOOSIERLAND SERVICE STATION

STUDENT HANDOUT

Demand for Gasoline in Hosierland
January 1, 1983

Price (per gallon)

$2.00
1.50
1.25
1.00
.50

Amount Demanded (per gallon)

20,000
30,000
35,000
40,000
50,000

Situation One: On January 1, 1983, the price of gasoline in Hoosier-
:

land is set at $1.00 a gallon. At that price, service station
owners offer 30,000 gallons of gasoline for sale. How many
gallons would be demanded at the price? . Look at the
following pictures. Which would better describe the scene
at a service station in Hoosierland after gasoline had been
selling for $1.00 a gallon for a while?

1F WV' NW OW s' VIW. 40111r.
'" ..

/orwmwimmorzom Momoom
AP VP WV WM NW NW ft
twatitintiNW WM NOP OP NNW A

.

Situation Two: On January 1, 1983, the price of gasoline in Hoosier
land is set at $1.50 a gallon. At that price, service station
owners offer 40,000 gallons of gasoline for sale. How many
gallons would be demanded at that price? . Look at the
following pictures. Which would better describe the scene at
a service station in Hoosierlaad after gasoline had been sel-
ling for $1.50 a gallon for a while?

FREE
case of

coke with
f
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FREE AND INEXPENSIVE RESOURCES ON

ENERGY AND ECONOMICS
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A NOTE TO TEACHERS

The Indiana Energy Information Center (IEIC) operates an
energy information service which is available to all Indiana
residents. The IEIC maintains, for, dissemination, a wide
;variety of energy information and materials covering all
topics on the following resource list. Single copies of these
materials are free. For an IEIC publications list call the:

ENERGY HOTLINE
1 - 800 - 382-4631

or write the:

Indiana Energy Information Center
Division of Energy Policy

Indiana Deparirment of Commerce
1 N. CaVitol, Suite 700
Indianapolis, IN 46204

The IEIC Staff is "on-call" (via the ENEr-f HOTLINE) to
help Indiana residents wich many kinds of et r y questions.
Spakers and other energy related services a. - also available
througli IEIC.

1 0 1
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COAL

*Edison Electric Institute
Educational Services
1111 - 19th Street
Washington, D.C. 20036

Coal: Answers To Your Questions. A 48-page booklet. #78-46.
amp e copy tree.

Keeping The Lights On: 1979 educational kit. Grades 5-9
#03-7925. Activity-centered program about coal and other
energy sources. Includes six activity duplicator sheets
and a teacher's guide. $3.20.

*Exxon Company, U.S.A.
Public Affairs Department
P.O. Box 2180 - Room 4187
Houston, TX 77001

Coal Pocket Data. Tables, charts, and maps of Exxon's
-6=517ierations, plus statistics on U.S. and world coal
production. 399 pp. Free.

*National Coal Association
1130 - 17th Street, N.W.
Washington, D.C. 20036

Coal: a 24-page, illustrated reprint of The World Book
encyclopedia article on coal. Grades 7-12. Single copies free.

Discovering Coal: A boxed kit, including filmstrip, cassette,
eight activity masters, two fullcolor wall charts and teacher's
guide. Designed for early elementary grades. $8.95.

The Power of Coal: A 20-page, two color booklet describing
IFJSFETEETEig7Fistory, production and uses of bituminous
coal. Designed for upper elementary grades. Includes activi-
ties for duplication and teacher's guide. Single copies free.



CONSERVATION

*Alliance to Save Energy
1925 K Street, N.W.
Washington, D.C. 20006

The 25% Solution: A 17-page booklet containing a dozen in
expensive ways to cut household energy use by as much as
25 percent. Single copies free; additional copies 25 cents
each.

*American Petroleum Institute
Publications and Distribution Section
2101 L Street, N.W.
Washington, D.C. 20037

Energy Conservation Tips: Information on conserving our
energy supplies. Includes conservation quiz, gasoline
saving tips, guide to efficient energy use in the home, and
tips on conserving energy in the kitchen. Single copies free.

*Association of Home Appliance
Manufacturers
20 North Wacker Drive
Chicago, IL 60606

Appliance Ener Conservation Tips: Series of tip sheets
on ow to conserve energy and save money through proper
operation of home appliances. 25 cents.

*Charming L. Bete, Co. Inc.
200 State Road
South Deerfield, MA 01373

Energy Conservation Booklets: "The ABC's of MPG's," "Conserve
Energy at Home" "Heating Your Home," "Save Energy4" and
"Shouldn't You Share a Ride." Single review copies free.
Quantity pricing information available on requeSt.

*Consumer Information Center
Public Documents Distribution Center
Pueblo, CO 81009

Find and Fix the Leaks: How to check for air leaks around
your house and save up to 50 percent on your fuel bills.
$2.50

In the Bank or Up the Chimney?: Illustrated how-tos for
weatherstripping, caulking, insulating, etc. Worksheets
for choosing methods Qf energy conservation for greatest
savings. $2.00

*Edison Electric Institute
Educational. Services
1111 -.19th Street
Washington, D.C. 20036 0,)

ot)
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CONSERVATION Cont.

How to Save Energy With Better Use Habits: 1980, 18 pages.
Conservation and energy management. Sample copy free.

*Exxon Company, U.S.A.
Public Affairs Department
P.O. Box 2180-Room 4187
Houston, TX 77001

Drive Like There's No Tomorrow: A booklet discussing the
benefits of driving at 55 mph. Free.

Mickey Mouse and Goofy Explore Conservation: Comic book
that can be used as an energy conservation teaching aid. Free.

*Sierra Club
Information Services
530 Bush Street
San Francisco, CA 94108

Energy Conservatipn: An Immediate and Reliable Alternative:
8 pages. Includes reading and reference lists. 25 cents.

*Tenneco Inc.
Public Affairs Department.
P.O. Box 2511
Houston, TX 77001

The Fourth R: Resourcefulness in School Energy Conservation:
A booklet used as a companion to Tenneco's film, "The
Fourth R." Describes school energy problems and illustrates
typical solutions. Free.

SomethingSpecial From Seed (Schoolhouse Energy Efficiency
Demonstration): A 129 page 'wort of 20 demonstration school
energy iaits conducted. Lists more effective energy saving
recommendations. Contains energy audit survey for students
and technical manual which serves as guide for school per-
sonnel to conduct audits in their own facility. Free.

Somethin S ecial for Teachers: Designed for teachers, the
boo et nc u es: backgroun on energy issues; an energy
survey teachers and students can use to examine their own
school; and, examples to help teachers "energize" existing
curriculum. Free.

*U.S. Environmental Protection Agency
Office of Public Awareness
Environmental Research Center
Research Triangle Park, NC 27711

Get the Most from Your Gas Heating Dollar: Pamphlet answers
the most commonly' asked-questions about the conservation,
pollution, and potential safety hazards of typical gas-
heating equipment. Free.

Get the Most from Your Heating Oil Dollar: Pamphlet provid-
ing information on cutting costs and reducing pollution by
having oil burners serviced annually. Free.
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ECONOMICS AND ENERGY

*Amoco Teaching Aids
P.O. Box 1400K
Dayton, OH 45414

The Mochan: For grades 7 -12.`, teacher's guide and
ten studt activity sheets illustrating economic concepts
about the nature and mechani$ms of the free market system.
$1.00.

*Indiana Department of Public\ Instruction
Video Duplication Service i

Roam 229, State House
Indianapolis, ,IN 46204

\

The following video series ard, available to the schools of
Indiana from the State Departmcnt of Public Instruction,
Division of Federal Resources and School Improvement. There
are no charges or fees for the series but schools are re-
quired to provide the blank video tape-npcessary to dupli-
cate the programs. Schools may request series in arty
standard format -- 3/4-inch U-m4ti , 1/2 inch BETA; 1/2-
inch open reel; 1/2-inch VHS -- .but all blank tapes sent
with requests for series should 'Ibe clearly labeled with
the school or school corporation's name as well as the
specific series and program titl s to be recorded on each
tape. .

i

Requests for any of the following series should be sent,
along with the necessary blank to e, to the above address.
For further information about the Video Duplication Ser-
vice, call (317) 927-0393.

GIVE AND TAKE is designed to help Ounior and senior high
school students increase their understanding of economic
concepts and improve their decisio -making skills as con-
sumers, producers, and citizens. ach of the twelve 15 -

minute programs dramatizes a probl m-solving situation
that shows students how economic co cepts can be applied
to areas of personal economics. Sca city, personal deci-
sion-making, opportunity costs, conOumer credit, prod4c-
tivity,lhuman capital, derived demaid, and career choices
are just some of the topics covered;in GIVE AND TAKE. The
programs are open-ended to stimulat4 classroom discussion
of the issues dramatized.

TRADE-OFFS is designed to improve economics instruction
in United States and Canadian schools. This series of 15
lessons for children 9 to 13 will help students think
their way through economic problems and increase their
understanding of economies. On a broader scale, it will
help them become more effective decision-makers and ulti
mately more 'responsible citizens. TRADE-OFFS is a compari-
son series to GIVE AND TAKE. 95
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ECONOMICS AND ENERGY Cont.

*Phillips, Petroleum Company
Public Affairs
16 B4 Phillips Building
Bartlesville, OK 74004

American Enterprise: A series of five 28-minute films
documenting our country's economic history. Teaching
Guide. "Teaching Notes" newsletter. Permission avail-
able to educational institutions to duplicate at no
charge on videotape. Films or videocassette available
free on loan from two sources. Karol Media, 625 From
Road, Paramus, NJ 07652, toll free phone (800)526-4773;
and Modern Talking Picture Servige, 5000 Park Street
'orth, SL. Petersburg, FL 33709,' phone (813)541-6661.

%Standard Oil Company (Indiana)
Pi Lb and Government Affairs .

Mail Code 3705, P.O. Box 5910-A
Chicago, IL 60680

The Kingdom of Mocha;.Animated 16mm color film introduces
economic concepts about the flee market system in relation
to the energy needs/of society. Free on loan. Modern Talk-
ing Picture Service,., 5000 Park Street, North, St. Petersburg,
FL 33709.
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ELECWRICITY

*Edison Electric Institute
Educational Services
1111 - 19th Street, N.W.
Washington, D.C. 22036

Thomas Alva Edison: His Fertile Mind: 32-page booklet.
/17-67171757-S arnpT7T:1177rFee.

Electri it Serves Our Community: 1981, educational kit
- . ra es K-6. Cardboard model of an electric

utility system. includes bulletin board cutouts, diagram
for dilplay, teacher guide. $4.50.

You and Your Electric Company: Answers to Your Questions:
1-6-page 533aet. #78:47. Sample copy fii
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E,4ERGY (General)

*Alliance to Save Energy
1925 K Street, N.W.
Washington, D.C. 20006

The Energy Puzzle: How 'You Fit In: A 32-page magazine
reviewing the energy situation, with articles by nationally
known writers. Single copies free; additional copies 25
cents each.

*American Gas. Atsocitatign
1515 Wilson Bouldvarti
Arlington, VA 22209

America's ChangingEnergy tory: #N81110. 1981. A 71/2
minute, 48-frame filmstrip with cassette, suitable for
,geperal science and social studies classes at the junior
and senior high school levels. Gives a broad overvieJ of
the energy picture in the U.S. today. $2.70.

*American Petroleum Institute
Publications z:nd Distribution Section
2101 L Street, N.W.
Washington, D.C. 20037

Two Energy Futures: A National Choice for the '80s: 166 -
page book. Contains heavily documented chapters on oil
and gas, coal, nuclear, synthetic fuels, access, environ-
ment and economic issues. Based on extensive survey of
recent energy forecasts. First ten copies free; additional
copieg $2.50 each.

Energy in America: Progress and Potential: #877-15330.
Examines America's recent energy progress. It also points
out the continuing risk of oil supply disruption that
underscores the need for further progress. 40 pages.
First ten copies free, additional copies $2.50 each.

A Guide to State Energy Assistance Offices 1981-82: #806-
09000. A state-by-state listing of low income energy and
weatherization assistance contacts which provide funds
and/or information to eligible families who may need
help in paying their fuel bills or weatherizing their
homes. Limited quantities available free.

*Atlantic Richfield Company
Speakers Bureau
515 South Flower Street
Los Angeles, CA 90071

Speakers: Available on a wide range of energy topics such
as: Alaskan oil, offshol:e drilling, energy and economics
and alternative energy sources like solar and coal. Speak-
ers available In the following Cities: Anchorage, Atlanta;
Chicago, Dallas, Denver, Houston, Los Angeles, Lovisville,
Maud, Philadelphia, Pittsburgh, Tulsa, and Washington,
D.C. 109
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ENERGY (GENERAL) Cont.

*Edison Electric Institute-
Educational Services
1111 - 19th Street, N.W.
Washington, D.C. 20036

A Short Energy Histor of the United States...and Some
Thoughts out* he Future: Decisions leers bookshelf
series. 1980,. 85 pages. $2.50.

*Exxon Company, U.S.A.
Public Affairs Department
P.O. Box 2180 - Room 4187

,Houston, TX 77001

Middle East Oil: Second edition. The history of oil pro-
duction in Middle igastern nations, plus tables, charts,
and maps. 39 pages Free.

OPEC Questions and Answers. OPEC explained in layman's
terms. 35 pages. Free. '

Pocket Data. Useful statistics about Exxon and the energy
industry packed in a tiny pocket-sized booklet. 39 pages.
Free. I

k

Pocket Position Book. Explains where Exxon stands on 37
different issues Arom federal leasing policy to national
health insurance. Pocket -sized booklet. 39 pages. Free.

U.S. Energy Outlook: The nation's future energy needs and
how they will be met. Compiled annually by Exxon planners
to ilelpguide the company in its business decisions. 16
pages. Free.

Y.

World Energy Outlook. A worldwide vieiw of international
energy supplies and demand. 40 pages. Free.

World Oil Inventories. The factors that affect international
oil inventories. How world oil supplies are stored and
distributed. 17 pages. Free.

*National Geographic Society
Educational Services
Department 82
Washington, D.C. 20016

Special Report on\Energy. A 115-page special edition of
National,. Geographic magazine devoted entirely to energy.
Includes 12-page atlas of Amerl_ca's bnergy resources,
history of energy crisis, proposed solutions. Copyright
1981. 1-9 copies, $1.45 each/10-99 copies, $1.15 each/
100 or more copies $1.00 each.

*Sierra Club
Information Services
530 Bush Street
San Francisco, CA 94108
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ENERGY (GENERAL) Cont.

I

Ener and the Sierra Club: A .summary of Sierra Club energy
po cy. 15 pages. 46-cents,

4

*Sohio Film Library
2515 Franklin Road
Cleveland, OH 44113 ti

. .

Energy in Perspective: 16mm, 21-minute, color film. Thottght-
provoking film about energy. Discusses man's historic use
of energy, examines the limits of the world's supply of
fossil fuels, considers alternative sources of energy, and
emphasizes need to turn from thoughtless over-consumption of
the past t2 a more intelltgent use of energy'insthe future.
Produced by The British Petroleum Company Limited.

*Speak Out Sohto
Attention: V.F. Tizzano
1760 'Guildhall Building
Cleveland, OH 44115

Two Ener Futures: Speakers available for classrooms,
sem nags, or wor shops. Topics include energy outlook, energy
economics, energy environment, and energy regulations .

*Texaco Inc.
2000 Westchester Avenue
White Plains, NY 10650

The Road to Energy, U.S.A.: 29 minutes, 16mm, color film.
Shows that we're all on the same road together helping
satisfy America's ever-'growing energy ,needs. Film stars
Bob Hope. Free do loan #31142 from: Modern Talking Picture
Service, 5000 Park Street North, "St. Petersburg, FL 33709.
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ENERGY EDUCATION

*American Petroleum Institute
Tublications and Distribution Section
2101 L Street
Washington, D.C. 20037

, lo'

kook ngfor Ener ? A Guide to Information'Resources-: # -875
og isting var ous sources o energy tVorma-

tion. Single copies free; additional copies. 25 cents: each.

Movies' About Ener v: #875-44500.. A catalog listing energy-
te ate i ms. Contains over 500 entries. First 10 copies
free; additional copies 75 cents each.

*Amoco'Teaching Aids
P.O: Box 1400K
Dayton, OH 45414

Energy.Adventure: Grades 9-12. Contains a 28-pageteacher's
andnd- staeliit activity sheets. Resource reviews eniargy

history, petroleum, natural gas,coal, electricity, alternative
energy sources, and energy conservation. $1.

hivilla With Energy: For grades 7-12, and The Energy_ Crisis:
for grades 4-6. Both contain an eight-page teaching resource
with five duplicating student actiyity sheets that provide a
variety of activities, to' study current energy sources, 'types,
uses, and conservation. 50 cents each.

\
*Atomic Indust rial Forum, Inc.
Publications Office
7101 ,Wisconsin Avenue
Bethesda, MD 2Q814

.Audili-Visuals on Energy: A liiting of films on general
energy topics, nuclear energy, and supplemental energy
sources. 11R to three copies free.

*Center for Renewable Resources
Publication Department
641 South Pickett Street
Alrandria,'VA 22304

Solar Ener: Education Biblio ra h for Elementar Secon-
ary an p egg Stu ents:. T. s ntery scip nary o-
graphy covers.selected solar activities, reading lessons,
and background materials on sun, wind, water and biomass.
February, 1980. 75 pages. $3.95 plus 15 percent postage/
handling.

*Chevrotc,U.S.A. Inc.
Pub Affairs Youth & Education

ox 7753
S. ancisco, CA 94120
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ENERGY EDUCATION Cont.

The Energy Learning Center: Grades 5-8. Concerned with all
aspects Of-energy-resources, and with past, present.and
future uses of energy. Contains teacher's guide, spirit
masters, and extensive bibliography. Free.

*Edison Electric Institute
Education Services
1111 - 19th Street; 5.W.
Washington, D.C. 20036

Ethics andand Energy: Decisionmakers Bookshelf Series. Soft-
bound; 96 pages. #79-27A. $2050.

*Education Commission of the States
Education Improvement Center
1860 Lincoln Street, Suite 300
Denver, CO 80295

Energy and Education:Jlanning for Higher Prices and
Potential Shortages: Designed to inform education .de-.
cision makers about major changes in federal policies
addressing energy shortages, and the implications of
these policies foi state and local. planning. Also
management plans.Price and ordering information avail-
able from ECS.

Enemy Education: A Pcill.cy Development Handbook: A book-
let developed to help f mutate appropriate and useful
energy education policie .

Energy Education: Why, at and Howrovides informa-
. tion about the content f energy education and imple-

mentation strategies. Free.

*National Association of Elementary
School' Principals
1801 North Moore Street
Arlington, VA 22209

Schools Find Ansviers to the Energy Crunch: From Principal,
Vol.°60,,No. 4, March, 1981 - pages 23-5, by Roger Wall.
$5.00.

*National Council for the Soc al Studies
3615 Wisconsin Avenue, N.W.
Washington, DC 20016

Teaching About the Energy Crisis: A special section of
Social Education, edited by Judith Gillespie, April, 1980.
$1.50.

Guidelines for Energy Education: Social Education, November/
December, 1981. $5.00.

*National 4-H Council
Eddcation Aids

North Wacker Drive
Chicago, IL 60606
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ENERGY EDUCATION Cnnt.

Electric Eftera Education Aids: Flier documents all materi-
TI-s available oniTTJaric energy. Free.

EnrgyEducation Aids: Flier listing all energy and educa-
Tion materials available. Free.

Petroleum Power Education Aids: Lists materials available
on petrOleum power. Free.

*National Science Teachers .Association
1742 Connecticut Avenue, N.U.
Washington, I). C. 20009

PlayinE, With Ener, : 106 pages. #471-14778. Classroom games
and simulations' or grades 9-12, selected from the Project
for an Energy-Enriched Curriculum learning packet series.
The games take important energy concepts and translate them
into action, strategy, and fun for maximum student involve-
ment. $5.00.

*Shell Filia Library
1433 Sadlier Circle West Drive
Indianapolis, IN 46239

Shell Films: A catalog of films available. All films are
available free on loan, with the understanding the user
will pay return shipping costs and return prints promptly
after showing.

*Sierra aub
Information Services
530 Bush Street
San Francisco, CA '94108

Information Services Literature List: Listing of Sierra Club
publications available. Revised semi-annually.

*Standard Oil Company (Indiana)
Public and Government Affairs
Mail Code 3705, P.O. Box 5910-A
Chicago, IL 60680

Amoco Teaching Aids: A 5-page folder listing teaching aids
available to 'aelp students understand basic economic con-
cepts and energy-related needs, resources, and problems.,

*The Standard Oil Company (Ohio)
Public Communications Department
1760 Guildhall Building
Cleveland, 011 44115

e"

. Ener Adventure: Teaching resource booklet containing use-
ackgro5RInformation and optional suggestions for

classroom activities. Each activity in the teacher's guide
corresponds to a spirit duplicating master. Includes 10
exhibits in the form of maps, charts, graphs and illustra-
tions. Free.
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ENERGY EDUCATION Cont.

*U.S. DepartMent of Energy
Technical, Information Center.
P.Q. Box. 62
OalMlidge, TN 37830

Selected Department of Energy Publications: An annotated
list of free.booklets And:curriculum materials currently
available from the Department of Energy. Contains order
blanks. Free,
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ENVIRONMENT

*American Petroleum Institute
Publications and Distribution Section
2101 L Street N.W.
Washington, DC. 20037 .

A Shore For All Purposes: #877-68070. This illustrated
booklet is a summary of the Coastal Zone Management (CZM)
Act of 1972, including the subsequent amendments of 1974
and 1976. The booklet fozuses on the purpose of CZM and
the reasons for its adoption as law. Free.

*Edison Electric Institute
Education Services .

1111 - 19th Street'
Washington, DC 20036

Before the Rainbow: What We Know About Acid Rain: Decision-
makers Bookshelf erie5. 1981, 108 pages. $2.50.

lc*Mobil Oil Corpora ion
Room 654G
150 East 42nd Street
New York. NY 10017

ft Health and the Environment: A 48-page booklet that examines
environmental issues and describes steps Mobil is taking to
assure employee health and'safety, product safety and
environmental protection. Free

*National Coal Associ4tion
1130 - 17th Street, N.W.
Washington, DC \22036

What Everyone Should Know About Land Reclamation: A 15-page
two -color booklet describing land reclamation, its importance,
how it works and the many uses for reclaimed land. Gr'ades 4-12.
Single copies free.

*U.S. Environmental Protection Agency
Research Summary Editor
Office of Research and Development, RD-674
Washington, DC 20460

Research Summary: Oil Spills: A brochure' providing a brief
TaTiiiTIEH(7 major areas of EPA's research and develop-
ment program. Free.
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NATURAL GAS

*Americqn Gas Association
1515 Wilson Blvd.
Arlington, VA 2209
(703) 841-8676

Please Note: Minimum order $1.00. dingle copies free to
teachers, courtesy of the local gas. utility companies.

Energy Reports: A series of 4-page reports on various as-
pects of energy and the natural gas industry. (Inquire
further regarding current titles) First 99 copies, 10
cents each; quantities over 100, 7 cents each.

History of, Natural Gas: #N00430. Comic book giving the
story of the tas industry past, present, and future. 1-4
copies, 7 cents each; .5 or more, 5 cents each.

Natural Gas Energy: #00585, 1982. For junior or senior
high school. An illustrated booklet. Tells the story of

- natural gas - where it comes from, how it got there, and
how much there is. Disctsses exploration, transportation,
distribution, torage, hoUsehold and commercial uses, and
by-products of natural gas. 75 cents each.

Natural Gas Serves Our Communit : #N00160., grades 4-5;
gra e. ut-out is of 28 pictures that

describe the s ory of natural gas. Each kit contains
booklet "N00165 or "N00175, which may also be purchased
separately at 25 cents each. Kit, .$2.00.

Properties of Gas and Heat Energy Experiments: #N00085.
Elbert C. Weaver. Seventeen experiments on properties
of gay'and 14 ,experiments on heat .energy. Prepared on
spirit' duplication masters for easy reproduction b
teacher for student use. For junior and'senior hi
school. $3.50.

Science Principles and Gas A liances With Ex eriments:
. E ert Weaver, 9 I. -page booklet on

science principles used in six gas appliances: range,
home heater, water heater, clothes dryer, incinerator,
air conditioner, with twelve classroom experiments.
Materilals'for overhead projection and sample report
sheet included. Grades 7-9. $1.60.

What Happens When You Turn On the'Gas: #N00575. Arthur
Shay, 1975. Grades 4-7. A 30-page book in the form of a'
LIFE magazine picture story telling the story of natural
gas from the well to the user. 40 cents.

What Is Gas? #N00550. Elbert C. Weaver, 1972. A 45-page
booklet with 12 demonstrations/experiments. How does a
child learn about matter that exists in a gaseous state
if it is colorless, odorless, tasteless, has little weight,
and moves silently? The demonstrations/experiments sug-
gest ways that some concepts about the world 'of gases may
be developed. 4-6 grade teaching level. 60 cents.

117 106



NUCLEAR

*Atomic Industrial Forum, Inc.
Publications Office
7101. Wisconsin Avenue
Bethesda, MD 20814

. .,
.

.

Nuclear Energy Pamphlets: A .seri$, of pamphlets covering vart-
ous aspects of the nuclear fuel 'Cycle - how plant& work, rear.- ..

\......
tvir safeLy, the use of uraniuth, etc. Up to 3 copies free.

sx

Radiation...NaturIlly: 16mm, 28 minute color film which
explores the world of low-level radiation - sources, applica-
tions, effects, benefits and risks. Available from: Moders
Talking Picture Service, 5000 Park Street, North, St.. Peters-
burg, FL 33709,hone (813) 541-6661.

Reactor Schematics:. Schematic diagrams of the four U.S.
nuclear reactor types. Up to 3 copes free.

A Play Half Written: The .:Energy Adventure: A 16dm, 1979
color film elebrating the technological advances made'
possible th ough the !use of energy; includes information
about the importance of nuclear energy to the.energy mix.
A 1979 Cine Golden Eagle Award winner. The film is accom-
panied by a discussioa leaders /teachers package. Free .n
loan: Modern Talking Picture Servi-ce, 5000 Park Street North,
St. Petersburg FL 33709, (813) 541-7'571.

*Edison Electric.Inseitute
Educational Services
1111 - 19th Street
Washington, Q.C. 20036

Nuclear Power in American Thought: DecisionmakersBookshelf
series. 1980, 92 pages. 161-070831. Book examines social,
political, philosophical and psycholo&ke-al aspects of nuclear
power in America. $2.50.

,Nuclear Power: Answers tc Your Questions: A 48-page booklet.
178-24. Sample copy free.

*Sierra Club
Information Services
530 Bush Street
San Francisco, CA 94108

Nuclear Power & the Sierra Club: 12 pages. Includes Sierra
Club policy on nuclear power. Also includes bibliography.
40 cents.

Nuclear Wastes: Reprint from July/August 1979 issue of Sierra:
6 pages. 25 cents.

Nuclear Wastes - The M the and the Realities: Reprinted from
t e u y 4ugus ;11 ssue o ''rerra. pages. 20 cents.
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PETRULEUF
-

*Alaska Pipeline Servide Company
1835 South Bragaw Street
Anchorage, AK 9.9512

Operating the Trans Alaska Pipeline: A description of the
pipeline and its operation. 22 pages. Free.

Operations Summary: A concise version of the pipeline
operation. 16 pages. Free.

*American Petroleum Institute
Publications and Distribution' Section
2101 L Street N.W.
,Washington, DC 20037

Facts About Oil: #875-18700. An illustrated booklet con-
taining statistical data and information on the various
phases of the petroleum industry. Single copies free;
additional copies, 75 cents each.

Gasolinejor_Yaui Car-Questions/Answers, Second Edition:
1-8102713MIGTas publication provides answers to qUesfrons
frequently'asked about gasoline and its principal quality
features, octane; volatility, factors that influence
knocking characteristicsi.various gasoline additives and
their functions. 15 cents.

EE2172/2D1112plEatilELEttKFILLLin: #805-15070. Useful in
edbatibgdaf-drivers onvari6ui practical aspects of motor
oil ,and engine lubrication,'50 cents.

The Search for Offshore Oil and Gas: #862-60682. This book-
let examines one of the sources for increased U.S. energy -
the crude oil'and natural gas resources underlying our
coastal waters. Free. .

*Channing L. Bete Co., Inc.
200 State Road
South Deerfield, MA 01373.

ABC's of Oil: Booklet explains how oil is located; drilled,
refined and transported. Single review copy free. Quantity
pricing information available on request.

*Exxon Company, U.S.A.
Public Affairs DepartmLnt
P.O. Box 2180 - Room 4187
Houston, TX 77001

The Offshore Search for Oil and Gas: The cost and rewards
of finding and producing oil and natural gas underwater.
Text, charts and maps. 38 pages. Free.
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PETROLEUM Cont.

*Mobil Oil Corporation
Room 654G
150 East 42nd Street
New York, NY 10017

The New Science of Oil: A pamphlet containing a four part
series of essays that describe the newest techniques for
oil exploration and production. Free.

*Shell_3i1 Company
One Shell Plaza
P.O. Box 2463
Houston, TX 77001 ,e

The Story of Petroleum: A primer on the history
functions of the oil industry - exploration and
transportation, refining and marketing, and the
and marketing of petro-chemicals. Free.

*Standard Oil Company (Indiang)
Public and Government Affairs
Mail Code 3705, P.O. Box 5910-A
Chicago, IL 60680

Catalysts and Crude: A 22-page booklet about petroleum
refining. Free.

Oil In Depth: A 30-page booklet
tion and production. Free.

*Sohio Film Library
2515 Franklin Blvd.
Cleveland, OH 44113

Pipeline Alaska: 16 mm, 28-minute color film. Tells the
story of the trans-Alaska pipeline. Free on loan.

*Union Oil Company of California
Corporate Communications, Dept. A
Box 7600 -
Los Angeles, CA 90051

The Story of Oil: An illustrated wall poster featuring
cartoon characters telling the story of oil from its
formation to its many uses. Free (limit three copies).

and key
production,
manufacture

about petroleum explora-

*U.S. Envirollmental ProtectiPn'Agetcy
Publications Office
401 M Street, S.W.
Washington, DC 20460

unlea4eLgAl..Th2waxIogo: Pamphlet that answers the
most commonly unleaded gasoline.
Free.
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RENEWABLE ENERGY SOURCES

*Center for Renewable Resources
Publications. Department
641 South Pickett Street
Alexandria, VA 22304

a

Solar Energy_ Education Packet for Elementary and Seconds
Students: This packet of reading lessons contains plans or
so ar activities and background materials about all forms,-
of renewable energy. Over 25 student projects. Septembg,.
1979/64 pages. $4.25 plus 15 percent postage/handling.

*CAREIRS: Conservation & Renewable v
,Energy Inquiry & Referral Service
"P.O. Box 8900
Silver Spring, MD 20907

Solar Bibliography: Bibliography of elementary through
high school energy education materials. Free.

Note: CAREIRS also distributes literature -and answers
questions on the following topics : energy conservation,
solar, wind, wood, bioconversion, alcohol, fuels, photo-
voltal.cs, solar thermal and small-scale hydropower.

110
- *Consumer Information Center

Public Documents Distribution Center
WIIMM.

. ,

Heatin With Wood: Types of fireplaces, stoves and furn-
aces. Buy ng an burning wood efficiently and safely. $2.00.1

Homeowner's Solar' Sizing Workbook: How to select the most
UrraFEFiaiiheating system for your home. $4.00.

Wind Energy Information Directory: Lists of government
offiCes, manufacturers/distributors, colleges and uni-

vversities, compute programs, organizations, audio-visuals,
books and periodicals. $2.75.

*Exxon Company, U.S.A.
Public Affairs Department
P.O. Box 2180 - Room 4187
Houston, TX 77001

Mickey Mouse and Goofy Explore Energy: Comic book charac-
ters lead a search through the ages for new sources of energy
and better ways to use it. Free.

*Union Oil Company of California
Corporate Communications, Dept.,A
P.O. Box 7600
Los Angeles, CA 90051

11 0
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RENEWABLE ENERGY SOURCES Cont.

Geothermal. Energy: A 12-page illustrated booklet explaining
theharnessingof the natural heat of the earth. Available
in classroom .quantities to teachers. Free.

The Story of Geothermal Energy: An illustrated foldout
poster showing how the earth's heat is being used to provide
electrical energy. Limit three copies. Free.

4.j
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SYNTaETIC FUELS

*American Petroleum Institute
Publications and Distribution Section
2101 L Street, N.W.
Washington,,DC 20037

Su ulementar Ener Sources: #877-69500. A booklet discussing
t e nee to dove op a ternate fuels that could help America
to meet its growing demand for energy in the future. Includes
sections on coal, liquid fuel and coal, gas.\from coal, oil
shale, tar Sands, geothermal, nuclear`, solar, biomass, wind,
tide and ocean. Single copies free; additional copies 25C ea h.

*Channing L. Bete Co., Inc.
200 State Road
South Deerfield, MA 01373

Ener Sources Booklets: "About Coal," "Coal Gasification,"
and a e. inkile review copies free. Quantity
pricing information available on request.

*Edison Electric Institute
Education Services
1111 - 19th Street, N.W.
Washington, DC 20036

Alternative Ener Sources - Answers to Yo Questions: ,

1981. pages. Samp e copy roe..

1
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GLOSSARY

IMPORTANT ENERGY AND ECONOMICS WORDS

ATOM - The basic building block df all/matter, an atom is the
smallest particle of a chemical eletent (such as iron, hydro-
gen, gold or uranium) thatstill has the properties of that
element.

BAtREL - Although seldom put in actual "barrels", crude oil is
measured in a unit called the barrel, equal to 42 U.S. gallons.
One barrel of crude oil has t4 same ehergy as 350 pounds of

\ coal.

BASIC ECONWIC QUESTIONS Every ecglelOmic system must answer
these questions: What shall be produced? How shall it bb plo-
duced? How much shall be produced?, For whom shall it 'be pro-

/duced?
.

BREEDER REACTOR -.A nuclear reactor that -takes more nuclear fuel
`than it uses, by changing certain atoms that will not isplit into
atoms that will split.

BRITISH THERMAL UNIT (BTU) - The amount of heat necessary to
raise the temperature of-one pound of water to F.

CAPITAL. RESOURCES Goods such as toolamachines, tkfactories
thatare used to produce other goods and services.

CARTEL - An agreement among firms not to engage in price"competi-
tiOn. Production quotas may also be set'and penalties for viola-
tions agreed upon. Cartels are not legal in.the United States.

COAL - A solid.fuel, mostly carbon, formed from the fossils of

plants living hundreds of millions of years ago.

COAL GASIFICATION - A chemical process to change coal into fuel
similar to natural gas; the-biggest advantage is that sulfur and
other pollutants in coal can be removed before it is burned.

-\lbOAL LIQUEFICATION (COAL HYDROGENATION) - A chemical process to
change coal into liquid fuels simA.lar to gasoline and kerosene;
compare with coal gasification.

CONSTANT PRICE - Current price adjusted for inflation.

CONSUMER - A user of goods and services to satisfy wants.

CONSUMPTION - Using hoods and services to satisfy wants.

COOLANT - Anything pumped through a nuclear reactor to cool it or
absorb the heat it produces. Common coolants are water, air,
helium, and liquid sodium metal.

CRITICAL MASS - The smallest amount of nucleqr fuel, like uranium,
that 411 sustain a nuclear chain reaction of splitting atoms.\

127
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CRUDE OIL - Liquid fuel formed from the fossils of animals-and
plants at the bottom of ancient seas; petroleum as it comes from
the ground.

CURRENT PRICE 1- The price that exists at a particular time,
.e.g., pump. price for gasoline. . .

*
t

DEEt-MINING,- Mining that must be performed by digging underground t

shafts and
.

tunnels. . .0
.

1 i 1 t

DEMAND - The amounts of a good or servic e that buyers will be
willing and ble to purchase' at each-possible.price at a .given
time. 1

1

,

DEMAND CURVE - The demand for a good or service shown graphically
with price on the vertical axis and quantity demanded on the
horizontal, axis.

DEMAND SCHEDULE - A table showing the number of un .Tf a good
opoervice that would be demanded at various prices. \,

A
DIRECT ENERGY CONVERSION -,The process of charigng.any other form
of energy into electricity without machinery that has moving
parts. For example, a battery changes chemical enetgy into
electricity by direct energy conversion.

*

DIVISION OF LABOR - Breaking downowork into dilerent operations.
410._

he study of-the*Way-statce-retOUreea,areallocated
in order to 'satisfy. wants.. 'Economics looks at the way, goods and
services are produced, distributed and consumed.

4

EFFICIENCY - A measure of how effective an economy is in using
resAsces to meet consumer demands for goods and a,ervic s.

EFFICIENCY, THERMAL - A measurement ofYhow effichntly a y device
changes-heat into another energy form.' For exaltple, a modern
coal-burning electric plant has about 38 percent thermal effi-
ciendy-because just under 4/10 pf the heat from bUrning the coal,
is actually changed into electricity.

ENERGY - The ability to do work pr to make things move.
1

EQUILIBRIUM PRICE - That price' at which the quantity of a good or
service supplied. by pro4pcegs is, exactly equal tO the quantity
demanded by consumers. \Al'o called market clearing price)

EQUITY - Fairness. In taxation, equal treatmen% of people with
the same incomes 'and circumehances.

EXPORTS - Goods and services soldto foreign people, businesses,
or governments.

4.
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FISSION - The splitting of the nucleus (or center) of one atom
into two or more smaller atoms; fission often releases large
quantities of energy.

FISSION PRODUCTS - The smaller atoms formed when atoms fission
or, split.

FLY ASH - Tiny particles of solid ash in the smoke when fuels
such as coal riat...Unrned.

FOSSIL FUELS - Coals, petroleum and qaturai gas; this term
applies to any fuels formed from the fossils of plants and
animals that lived eons ago.

FUEL - Anything that can be burned or fissioned to produce
heat energy.

FUEL CELL"- A device similar to a battery in which fuels such
as hydrolpn gas or methane can 1 e direery combined with oxygen
to producelelectricity and very' little heat; the principal by-
'products of th process are water or carbon dioxide.

FUSION - T e 'process of combining the nuclei or centers of two
light atoms to form a'heavier atcm; fusion can release great

.quantities energy. The sun produceskits energy by fusion.

GAS COOLED REACTOR - A nuclear reactor that is cooled by a gas
like air or helium, rather than by water or'other liquid.

--GASEOUS DIFFUSION - A proeess by which natural uranium is en-
riched and becomes a better nuclear fuel.

GEOTH AL ENERGY
through hot rocks

GEOTHERMAL' STEAM -
through hot rocks

- Heatlenergy produced deep within the earth
deep beneath the earth's surface.

SteaM'forroed by underground water seeping
deep beneath the earth s surface.

GOODS - Tangible products like cars, clothing, and food that
can be used to satisfy human wants.

HORSEPOWER.- A unit that measures the rate at which energy is
produced or used. A man doing heavy manual labor produces
energy at a rate of about .08 horsepower.

*
HUMAN RESOURCES - The contributions made by people to the pro-
duction of goods and services. Mental efforts as well as
physical efforts are inclUded.

IMPORTS - Goods and services brought into a nation from other
nations.

INCOME - Payments to people who supply productive resources
'and transfet payments. Payment may be made in money, goods,
or services.
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INPUT - Factor used in production. Land, labor, and capital
are the.most commonly used input classifications.

INTERDEPENDENCE -. In a market economy, all prices are to some
degree affected by all other prices. Specialization makes trade
necessary aldipeopli depend on others for vital', goods and services.

KILOWATT - A unit that measures the rate at which energy is pro-
duced or used. Ten.100-watt lightbulbs use energy at the rate
of one kilowatt (equal to 1000 watts). A rate'of one kilowatt
maintained for one hour produces or uses one kilowatt-hour of
energy (equal" to 1000 watt-hours).

MAGNETORYDRODYNAMICS*(MHD) - Process
to produce electricity directly from
get from burning fuels like coal and

1

MARKET CLEARING,PRICE - See equilibrium price.

that uses a magnetic field
the hot smoke and gases we
oil.

MARKET ECONOMY - An .economy where the basic economic questions
of what, how, how much, hand for whom are answered in competitive
markets. Resources, goods,.and services are allocated by the
forces of supply and demandwhich determine market prices.

MEGAWATT - Unit to measure the rate at Which energy is produced
or 'used; it is equal to 10000 kilowatts (see kilowatt).

MODERATOR - Material, such as ater and graphite, used in a
nuclear reactor to slow the speed of neutrons produced when
atoms split.

- Anything
acc unts. Money
demand deposits.

that is generally acceptable in payment of
in the United States consists of currency and
(See also currency and demand deposits.)

MONOPOLY - A market sittation with only one seller and no close
substitutes f&r the product.

NATURAL GAS - Gaseous fuels formed. from the fossils of ancient
plants and animals; often found with crude. oil.

NATURAL RESOURCES - Factors of production not created by human
effort. Land, water, and ores are examples. .

NATURAL URANIUM - Uranium as it is 'found in the ground; a mix-
,

ture of two types of uranium atoms.

NEUTRON - A tiny particle, extremely heavy for its size, often
found in the nucleus of an atom. Neutrons have no electrical
charge, and are released when atoms split (fission).

NUCLEAR POWER - The energy produced by splitting atoms (such as-
uranium) in a nuclear reactor.
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OIL. SHALE - Rock formed by silt and mud. settling to the bottom of
ancient seas that contains a substance similar to crude oil. So-
cal'led shale oil can be removed from the rock by heating and then
used to make gasoline,4kerosene, etc.

OPPORTUNITY CO ST - What is giveri up by producing a good or service.
It is also called alernative cost because resources used one way could
have been put to alternative uses. Those uses are the opportunity
cost of the choice that was made.

44,

OUTPUT - The goods and services that result from using inputs
in the production process.

PER CAPITA - Lfterally, per head. Whenever it is important to
know what is available for each person in a society, per capita
measures are used.

PERSONAL INCOME - The sum of wages and salaries, rent, interest,
dividends,. income of unincorporated enterprises, and transferipay-
ments.

PETROCHEMICALS - Chemicals removed from crude oil at the refinery
and used.to make a wide range of products such as plastics, syn-
thetic fibers, detergents, and drugs.

PETROLEUM -.See crude oil.

PHOTOSYNTHESIS - The process by which green plants convert sun-
shine into chemicals.

PLUTONIUM - A heavy, man-made, radioactive metal,that can be used
for fuel; in a nuclear reactor.

POLLUTION - Damage done to, air, water, soil, and o her natural

li
resources.

e"

PRICE CONTROLS - Temporary measures taken
periods of rapid inflation.' During World
the U.S. government set marimum.prices on

PRICE INDEX - An indicator of the general
three most important price indices in the
Consumer Price Index, the Wholesale Price
Deflator.

by government during,
War II, for example.1,

many gdods and services.

level of prines. The
United States are the
Index, and the GNP

PRODUCER - Onewho creates goods or services out of productive
resources.

PRODUCTIVE RESOURCES - Human physical and mental labor, raw mater-
ials, and capital. They are also known,as factors of production.

PRODUCTIVITY - A measure of worker efficiency. Output per unit
of input is the general measure used.
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PROFIT - The difference between a firm's revenue and its costs.
Economists include the opportunity costs of the business owner's
labor and capital or normal profit as costs. Profit then is
revenue over and above normal profit.

PUBLIC GOODS - Goods that cannot be kept from.one person without
being kept from all. National defense and flood control are ex-

1 amples of public goods. Since no private citizen could force
others to pay for such goods, they would not be provided privately.
Only the government can provide public goods because it can tax
people to pay for them. Not all goods and services provided by
government are public goods, because many of them could be pro-

vided privately.

RADIOACTIVITY - A spontaneous change in the nucleus or center of

an atom, accompanied by the-release of energy called nuclear radi-
ation.

RATIONING - Allocating available resources, goods and services
among possible uses and users. Market prices are one way of
rationing. Government has intervened and used a system of ration
coupons when the price system was seen as unfair.

REGULATION - Gpvetklment control of the operation of privately
owned businesses. Regulation may limit entv into an industry
by requiring licenses, may set maximum prices for business like
public utilities, or may control the operation of business as:

.wit,h safety requirements.
I

SCARC;TY - The basic economic problem. Human wants are greater,
)han the resources necessary to satisfy those wants.

SERVICES - Economic actions that satisfy human wants. The work
of doctors, plumbers, and actors are services.

SHORTA - When the price of a good or service is set below the
market clearing price, a shortage results. At the low price
sellers will bring less to the market than buyers are willing
to buy. The unavailable quantity is the shortage.

SOLAR ENERGY r The energ- received from the sun. Nuclear and
geothermal energy are the only presently available energy forms
not derived from the sun.

SOLAR POWER - Electricity, heat, or other useful energy produced
from sunshine.

SPECIALIZATION - When people, businesses, or nations produce those
goods and services they are most efficient at producing, then
trading their surpluses for the other goods and services they
need.

I

STEAM ELECTRIC PLANT - An electric power plant (either nuclear or
one that burns coal or other fuel) in which heat bo:Lls water into
steam, the steam is used to turn a turbine, and the turbine turns 40
a generator to produce electricity.

132 119



STRIP MINING - Mining for coal or usful ores by removing the soil
and rock found above them,. rather than by tunneling underground.

SUBSTITUTES - Goods ;land services that can beinterchanged. When a
price increase in one good causes an increase in demand for another
good, the goods are substitutes.

SUPPLY - The relationship between market prices and what will he
offered for sale at those prices. The amounts of a good or serv-
ice that sellers are willing and able to offer for sale at each
possible price at a given time.

SUPPLY CURVE - The supply for a good or service shown graphically
with price on the vertical axis and quantity supplied on the hori-
zontal axis.'

SUPPLY SCHEDULE - A table. showing the number of units of a good
dr service that would be supplied at various prices.

SURFACE MINING - A synonym for strip mining.

SURPLUS -/Len the price of a good or service is set above the
market clearing price, a surplus results. At the high price
sellers will bring more to market than buyers will be willing to
buy. The unsold quantity is the surplus.

TECHNOLOGY - The combination of skills and knowledge used to
produce a good or service.

THERMAL POLLUTION - Harmful effects to the environment that may
be produced by the warm water released by electric power plants
into nearby lakes, rivers, or oceans.

THERMONUCLEAR FUSION - See fusion.

TRADEOFF - What must be given up when an economic decision is
Made. (See opportunity cost.)

UTILITY - A measure of usefulness to a consumer. Much of economic
theory relies on consumers' ability tornk their choicesin order
of their preferehce.

WASTES, RADIOACTIVE - A by-product of producing power by splitting
atoms in a nuclear power plant; some of these materials are highly
radioactive and stay radioactive for eiong period of time.

WATT - See kildwatt.
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