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INTRODUCTION

—-——

Energy education is the attemnt to resolve the conflict
between our present life style aﬁd 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 be-
coming more aware of the‘energy choices that they must make in
the present,apd for Ehe future. The costs.of maintaining a
specific standard of living and a thriving national economy
can be controlled with wise eneréy choices and decisions. The

energy and economic concepts contained in these lessons can

help students in making those choices.




. LESSON 1: QUESTIONS ABOUT ENERGY CONSUMPTLON

CONCEPT: Consumption
RECOMMENDED USE: High school

TIME REQUIRED: 1-2 class periods

MATERIALS REQUIRED: Transparency "U.S. Energy Consumption Per
Capita, 1950-1982." .
Transparency "Breakdown of U.S. Energy
Consumption'
' Handout "Three Proposals to Reduce Gasoline
Consumption in our School." (Blackline masters
provided)

ECONOMICS IN THIS LESSON:

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

@ RATIONALE:

' As background for understanding the current energy situation it is

| important for students to understand that energy is a product that
people consume to meet certain needs. In this lesson two basic
questiqga_fbout energy consumption in this country are considered.

INSTRUCTIONAL OBJECTIVES:

On complg?ion of this lesson, learners will be able to:

- 1. Recall some basic facts about energy consumption in
| ' the U.S. ;.
| 2. Identifv five uses of energy in the U.S.

SUGGESTED TEACHING. PROCEDURE:

A, Begin the lesson by putting the number "306,000,000
BTU's" on the chalkboard. Have students spend a few
minutes guessing what this figure represents.

B. Then ask "Would it help if I told you this figure
is equivalent to 2448 gallons of gasoline?" Allow
for some more guessing.

. C. If they haven't already guessed tell students that
the number represents the approximate amount of energy
consumed by every man, woman and child in the U.S.
(Actually the figure is for 1982). To make the per
capita energy consumption figure more meaningful to




students have them calculate how long 2448 gallors
of gasoline woruld keep a car running, assuming it .
used 20 gallons a week.

D. Project the transparency "Energy Consumption Per
Capita, 1950-1982". Have students determine what
the graph is about by:

L. 1nslﬁct;_g the graph tltle
2. checking the graph source, and
3. examining the information on the graph.

They should respond something like: It is a line graph
based on information from the U.S. Energy Information
Administration, about energy consumption in the U.S.
The Information is for 1950~1982 and is given per
capita. Energy information is given in millions of
BTU's per capita.

E. Then ask students to discover the trend in energy con-

sumpticn that is shown on the graph. Has consumption

per capita increased between 1950 and 19827 Was it .

) a slow steady increase or did it increase in jumps? ™

The 'students should respond that consumption per |

capita did increase during the period 1950-1979. |

A big jump occurred between 1965 and 1970. Since |
1979, consumption per capita has decreased.

F. Say that the class has seen how much energy is used
or consumed in the United States in a year. Then say
qometh1ng like "Now let's brainstorm about how energy
is used in this country. Name as many different uses
for energy as you can."

NOTE: Write- the rules for Braigstorming on the blackboard.
Be sure students are aware of rules before brain-
storming 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 pro-

| duce 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.

G. List student responses on chalkboard. Do not‘edit re-

sponses. (Set a time limit, probably not more than
20 minutes.)

11




H. Have the class catagorize energy uses by type. (They
. might catagorize uses into transportation, houschold
use, industrial use, etc. Let students decide on their
“own catagories.) .

I. To end the lesson, say something like "If all the energy
uses you thought of were grouped into four major cata-
gories: transportation, residential, industrial and
commercial, which catagory would use the most energy,
which would use the least?" Record student responses
on the chalkboard. Then project the transparency: .
"Breakdown of U.S. Energy Consumption." Who was right?

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

JSUGGESTED EVALUATION STRATEGY

1. . Develop a set of true/false questions dealing with energy
consumption per capita, trend in consumption, and uses of
energy. Use information in the lesson to generate these

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

(This agtivity is adapted from "Energy Trade Offs in the Market
Place"

To extend this lesson on energy consumption you might want stu-
dents to consider the following activity that focuses on pro-
posals to reduce energy consumption. The following procedure
is suggested: .

A. Explain to the students that the school administra-
tion has decided to help reduce gasoline consump-
tion in this country. It feels that the most
effective way would be to discourage students
form driving to schools. To accomplish this
goal the administration plans to implement one
nf three proposed policies. Students are being
asked to evaluate these proposals, before one is
selected for implementation.

B. Handout copies of "Three Proposals to Reduce Gaso-
line Consumption in OQur School." Ask students to
read the proposals carefully.

. C. Divide the class into small groups (3-5 students
each) '

'




G.

Ask each group to look over the three plans and
choose one they feel is most fair to imptement.

Have each group identify’ what will be gained by
their decision and what will -be lost. They should
identify also which people will benefit most and
who will have to make the greatest sacrifice.

Have a spokespersbn from each group explain their
decision to the class.

Conduct a class discussion comparing the different
choices made by the groups and evaluating their
reasons for the decision. Special attention
should be given to exploring different meanings

of what is "fair" (see Step D). - -

——

~



TRANSPARENCY MASTER

U.S. ENERGY CONSUMPTION PER CAPITA, 1950 to 1982
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TRANSPARENCY MASTER

BREAKDOWN OF U.S. ENERGY CONSUMPTION, 1968
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Plan A:

Plan B:

Plan C.

HANDOUT

THREE- PROPOSALS TO REDUCE GASOLINFE
CONSUMPTION IN OUR SCHOOL

One way to stop students from driving to school would
be to close all parking lots to student drivers. Only
teachers and. school staff would be allowed to park on
school property. All cars violoating this plan would
be towed away at the expense of the owner. It is as-
sumed that students would no longer drive to school if

they are not allowed to park in the school parking lots.

Studeats will be allowed to park on school property if
they are willing to pay $4 per day for the privilege.
If a large number of students continue to use the
parking lot, the price will be raised until it is too
expensive for most students to park on school grounas.
This plan allows students who have the greatest need
to drive a personal car to'school to pay for that
privilege. *

The administration will distribute parking permits to
students who need to drive to school. The total number
of permits would be 1/3 of all present parking spaces
at the school. Preference would be given to students
on the basis of the following priorities:

1.
2.
3.
4.,
5.

Handicapped students
Working students

Drivers who transport at least three additional
students to+school

Seniors . ~—"

All other students.
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LESSON 2: OUR CURRENT ENERGY SOURCES

CONCEPT: Productive resources/natural resources

- RECOMMENDED USE: " High school

TIME REQUIRED: 1-2 class periods

MATERIALS REQUIRED: Student activity sheets (included)

ECONOMICS IN THIS LESSON:

Before goods (e.g., gasoline) and services can be consumed, they
must be produced. For this to happen productive resources are
necessary. Productive resources constitute the input of pro-
duction.

]

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. Some of these resources are non-renewable.
These are used up in the process of production.  Others renew
themselves or can be renewed through human effort. These are
renewable natural resources.

RATIONALE: - : e

P

As a background for understanding-eur current energy situation,
it is important for students to realize that most energy sources

Buth P

now being used~in this country are non-renewable; they are being

____depleted as they are used to produce energy.

INSTRUCTIONAL OBJECTIVES: .

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

Identify the characteristics of a natural resource;
. Distinguish between renewable and non-renewable re-
sources; . _ ”

List the natural resources that are currently our
main energy sources;

. Characterize current energy sources as rehewable or
-non-renewable;

Describe some implications of our dependence on non-
renewable energy sources.

SUGGESTED %EACHING PROCEDURE:

Ui DW=

A, Have students read through paragraphs 1-4 in the
student materials.

13 17
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B. As a class, review the characteristics of a natural .
resource (paragraph 1). Record the characteristics
on the chalkboard:

_______ 1. A natural resource is an element of the natural
environment, - )

2. 1t is used to produce something that people use
to satisfy needs.

C. Review the examples of natural resources in paragraph

2 and 3 and the "non-example" of a natural resource in
paragraph 4. (A tornado is a "natural hazard". It

is introduced here to show that not every element
of the natural environment is a natural resource.)

D. Have students examire the list in paragraph 5 and
identify the natural resources on the list. They
should respond: copper, petroleum, wind, soil, ;
water and natural gas. (There might be some debate °/
about whether or not wind is a natural resource. It
depends on velocity. If there is too little or too
much velocity, wind is not a natural resource. In R

-between these extremes it. can be harnessed to pro-— " |
duce useable energy, so it is a natural-resource).

2=

E. Have §_§B_c_l£n&s~—an'§wé’fwa{e question posed 'in paragraph .
.———bv""K variety of responses are possible.

o F. To complete this section of the lesson, have students
provide other examples of natural resources. 1In each
case they should be asked what the resource is used
to produce,

G. Have students read through paragraphs 7-10, _ “
H. As a class, review the characteristics of renewable “”i

and non-renewable natural resources (paragraphs 7 and
9). Record the characteristics on the chalkboard.-

Renewable Non-Renewable
o element of the natural -+ 0 element of the natural
environment’ environment
o used to produce things 0 used to produce things
people use to satisfy people use to satisfy
needs needs :
o the current stock can be 0 cannot be restored; can
used up; but supply can _be used up; supply is
be replenished or replaced depleted when used .

o 18
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After reviewing the examples of paragraphs 8 and 10,
have students give other examples of renewable and
non-renewable natural resources. In each case they
should be asked to explain why it is renewable or
non-renewable. ”

J. Before students examine the pie graph, you might want
to review the material in paragraphs 11 and 12 as a
class. Paragraph 11 is a reminder of what a pi€ graph
shows. Paragraph 12 outlines a procedure for deter- .
mining what a pie graph is about.

K. Have students answer the question posed in paragraph =
12. They should say something like "This is a pie
graph about the natural resources used to produce
energy in this country, in 1982. The graph shows

what portion of all energy produced was contributed-—-— =~~~

by each natural resource. It is-based on informa-
tion from the Departmerit of Energy."

%ﬂﬂ~~f““” ~ L. Have students follow the directions outlined in
' paragraph 13 and 14. (Note: Some students may not
realize that water is used to produce electricity.
| Also in some situations it may be necessary for
| students to do some research in order to determine
| ‘l' how to group these resources.) Their lists and cal-
culations should loPk like this:

Renewable Non-Renewable

. a Water 3.8% Domestic petroleum - 25.9%
. : ' Imported petroleum 17.2
| ' ' Domestic natural gas 25.1
| Nuclear fuels h.4
| B ' . Imported natural gas 1.2
, Domestic coal 22.4

3-850 _ , R, . %

[

M. Have students list what they have learned about energy
sources now used (paragraph 15). The listing can be
done as an individual assignment or as a group activity.
Students should come up with findings like:

1. Only five different natural resources are used
to produce almost all our energy at the present
time. :
ot 2. Most of our energy is produced from non-renewable
, resources,
’ 3. Coal, natural gas and petroleum account for over
; . 90% of our energy sources.

-
M P S .



.N. In paragraph 16 students are asked to speculate about
the meaning of what they have learned. You might be-
gin by listing what students learned about energy
sources on the board. Then let them generate ques-
tions for an energy production expert. They might
ask things like:

0o When will our current energy sources run out if
we keep using them at the same rate?

o What is being done to develop remnewable energy
sources?

0 Are new supplies .of our non-renewable energy
sources being found?

o What is -being done to assure a supply of energy
if our current non-renewable sources run out? . . . -

SUGGESTED LVALUATION _STRATEGY :-

1777 TAsk students to define a natural resource J Have them

give an example and explain why it is a natural resource.

2. Ask the students to list 3 characteristics of renewable

resources and of non-renewable resources.

3. Give students a list of natural resources not previously
seen. Have them distinguish between renewable and non-
renewable ones. :

4. Give students a list of 10 possible energy sources. Have
them characterize these sources as renewable or non-renewable
Then have them identify which 5 sources on the list are cur-
rently our major energy sources. )

5. Have students write a short paragraph describing some of
the possible consequences of our dependence on non-renew-
able energy soungs.

'SPIN OFF \

In this lesson, students considered the natural resources used

to produce energy. They saw that most of these resources were

non-renewable. To extend this lesson you might have students
weigh the pro's and con's of a policy that might be proposed in
response to this situation. The following procedure is suggested.*

A. Introduce the activity by saying that students will
be asked to analyze a policy that might be proposed
in response to our current depeéndence on non-renew-
able resources as energy scurces.

*This activity is based on an actiV1ty in "Energy Trade Offs
in the Market Place." :

20 16
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Write the follewing proposed policy on the chalk-
board "The federal government should levy taxes to
subsidize development and use of an alternative, re-

newable energy source (like hydrogen, wind or solar
energy.)" :

Have students, as a class, suggest positive (good)
and negative (bad) effects that would result from
the implementation of this policy.  Accept all rea-
sonable answers. Record suggestions on the chalk-

‘board. Combine those that overlap.

Divide the class into small groups of 3-5. Assign
each group the following tasks:

i) As-a group identify the three most important
positive and negative effects on the list
developed by the class. ;

ii) Explain why the group thinks these are the
most important. '

iii) Decide which groups in society might also think
that these were the most important positive and
negative effects. Explain why these societal
groups were chosen. ;

- Have groups report their responses to their claqgmates.

Encourage students to focus on differences of opinion

~ among groups with respect to pgsitive and negative

effects identified as important and on why these dif-
ferences exist.




STUDENT MATERIALS: OUR CURRENT ENERGY SOURCES

1.

L

10.

11.

. - ' .
A natural resource ‘is an element of "'the natural environment.
It is used to produce something. People use the things pro-
duced from natural resources to satisfy their needs.

A tree is a natural resource. It is an element of the

natural environment that is used to build houses, to build
cooking flnes, and to make”paper. Houses, cooking fires,

and paper, in turn, are used by people to satisfy their needs.

Lron ore is also a natural resource. It is an element of the
natural environment that is used to make steel. People use
steel to satisfy many different nedds.

Is a tornado a natural resource? It is an element of the
natural environment. But it is not used to produce any--
thing the people use to satisfy their needs. So a tornado
is not a natural resource.

Identify the natural resources in the following list:

blizzard hailstones
copper soil
petroleum water

wind locusts
earthquake ' s natural gas

What is each natural resource on your list used to produce?

Sometimes it is useful to distinguish between two kinds of
natural resources. One kind is called a renewable natural
resource. This means that the supply of the natural re-
source can be replaced or restored as it is used.

When a forest is cut down it will grow again. The ferti-
lity of soil can be restored when it is exhausted.' Soil
can be restored naturally or by human effort. When the

"supply of water in a well is low, rains come to replenish

it. Forests, soil and water are examples of renewable re-
sources,

Other natural resources are non-renewable. They can be used
up.

Iron-ore and copper are examples of non-renewable resources.
As they are used to produce things like steel and wire, they
can not be replenished. The earth's supply of these natural

resources becomes less and less as they are used.

Examine the follow1ng pie graph. Remember that in a pie
graph the pie is used to represent a whole. "Slices" are
wrawn to show the portions of the whole. The size of each
slice shows how much that portion contributes to the whole.

L
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What is the pie graph about?
7 the graph title, check the

To answer this question, inspect
information in each

graph source, and examine the
"slice" of the pie graph.

NATURAL RESOURCES''USED TO PRODUCE ENERGY IN THE U.S. 1982
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13.

14.

15.

16.

To learn what the pie graph says, begin by making two lists. .
Place all the renewable natural resources shown on the pie

graph on one list. Place the non-renewable energy sources
on the other list.

Then, calculate what portion of all the energy produced in
the U.S. in 1982 came from renewable natural resources.
What portion came from non-renewable sources?

List two things that you have learned from the pie graph

about natural resources now used to produce energy in the
U.S.

In this lesson, you have learned some things about our pre-
sent energy sources. In view of what you have learned, what
are some questions you would ask an energy production expert
(economist), if he/she visited your class?

20




. : LESSON 3: WHAT IS NEEDED TO PRODUCE ENERGY?

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

RECOMMENDED USE: High School
TIME REQUIRED: One class period

AMATERIALS REQUIRED: This lesson begins with the teacher demon-

f\ strating the production of an item. 1In this
N %, outline the production of a "bookend" is
N * featured. But you can make almost anything

as long as it involves clear, simple examples
of labor, capital goods, and resources (see
N " below for definitions of these terms).

If you decide to make a bookend, you will need:

0 hammer

| 0 nails :

| o 2 pieces of wood (get two pieces of scrap from the
| school shop instructor that are the same width (say
| about 5") and between 5" and 8" long. You can nail
| . these together to form a crude bookend.

"Using the Factors of Production to Get Energy." A
blackline master is provided.

ECONOMICS IN THIS LESSON:

! .
Also needed for this lesson is the student worksheet
‘Before goods (e.g., gasoline) and services can be consumed,
they must be produced. For this to happen productive re-
. sources (also called factors of production) are necessary.
: Productive resources are the inputs to production. Goods
and services are the outputs.
There are three kinds of productive resources. Natural re-
sources are elements of the natural environment that are
used to produce goods and servicegs, Natural resources in-
clude land, water, oil and minera%%deposits, the fertility
of the soil, climates suitable for growing crops, timber
and so on.

Human resources (labor) 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 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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RATIONALE: \ ' .

As a background for understanding issues related to the ’
production of energy, it is important for students to
understand that the production of any good involves in-

puts of natural resources, capital 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 labor, capital, and
natural resources;

3. " -Illustrate the need for all three factors in the

production of energy.

SUGGESTED TEACHING PROCEDURE

A, You might begin the class by saying:

"You know, I need a bookend. People always need one
thing or another. So what 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. 1I'm going to make a bookend."

-"To make my bookend, I'l1l use this wood. 1I'll nail

these two pieces together with my hammer. Maybe one
of you can hold the pieces, while 1 nail. OK, here

is my bookend."

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

"You 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 bookend out of."
"You needed tools."

"You used nails."

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

i Labor: human time and effort
ii Natural Resources: Things we take from nature,
like ores, air, water, and sunshine,
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iii Capital Goods: Things people have made in the

Ppast that they can now use to mecke more ihings,
‘like factories, saws and can openers.

These are called. the factors of production. Anything
that is produced requires the input of all three.

Next use one statement from the student list (generated
in response to the questions in Step B, above) to illu-
strate each of the three factors of production. You
might chose:

Labor: "You had to nail the pieces of wood together."
Natural Resources: "You needed wood."
Capital Goods: "You used a hammer."

Have the students catagorize the other statements on
the list as examples of labor, natural resources, or
capital goods They should respond

Labor: "Work had to be done." -

Natural Resources: "You had to have something to
make the bookend out of."

Capital Goods: "You needed tools."
"You used nails."

Pass out the worksheet "Using the Factors of Production

to Get Energy". Have students read the direct:ions for
each section. Then do the first examples from section
A and Section B, as a class Students should respond:

Section A Question 1 - Sawing the wood into chunks
is labor.
Sect1on.B, Question 7 - Labor: Fellxng the trees,
o cutting the wood, stacking
it, stoking the stove, clean-

ing the chimney, removing ashes.

Capital: Ax, chain, saw, wood

stove, perhaps a_wheelbarrow or
truck, chimney, stove, shovel,

ash pail.

Natural Resources: wood.

NOTE: Answers given'here for Section B ate typical. .
There are other answercs that are equally correct.
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Ask students to complete the worksheet, during the
remainder of the class period. Circulate and check .

(You might want students to work in pairs.)
Students might respond as follows:

answers,

Section A

Question:

Question: -

Section B

Question:

10.

. Tanker trucks are capital resources.
. The pipeline system is a capital resource.

. The plumber's work in installing the

system is labor.

. The drilling rig is capital equipment.

It is a tool people made.

. The dam, turbine, and generator are

capital equipment.

Labor: Work of plar. ngineers, work of
Tinemen. .

Capital: The nuclear power plant, the
transmission and distribution system,the
toaster. Going farther back in the nuc-
lear fuel cycle. other capital equipment .
required would include the equipment at

the uranium mine and the milling and en-
richment facilities.

Natural resource: uranium.

Labor: Work of the factory workers.

Capital: The factory building itself, the
me%ting pots and other equipment.
Natural resources: Natural gas, sand, other
ingredients in the glass. '

Labor: Workers on the rig, refinery workers,
tank truck driver, service station attendant.
Capital: ships, rig, tank truck.

Natural resources: Crude oil.

SUGGESTED EVALUATION STRAZE@T"

1.

Ask students to define labor, capital goods, and natural re-

sources.

Have them give an’ example of each.

Have students answer questions similar to those posed in
Section A of the student worksheet, "Using the Factors of
Production to Get Energy."
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. For example:

To do this... Requires this... What is it?
1. Fly from Chicago to ' oil refinery workers : (answer-Labor)

to New York run réfinery
2. Truck beef to market crude oil ' (Natural resource)
3. Make glassware Natural gas (Natural resource)
4. Cook a meal on a gas stove watching the pot (Labor)
5. Pump water with windmill wind (Natural resource)

3. Have students answer questions similar to those in Section B
of the student workshee. "Using the Factors of Production to
Get Energy." For example:

. A farmer uses a windmill to pump water for irrigating
: . his crops.
Labor: (Answer-maintain windmill)
’ Capital: (Pump, tower, windmill-blades)

Natural Resource: (wind. Also other resources were
used to create capital resources and
in obtaining energy from wind)

Two kids watch TV. The electricity comes from a power

plant burning coal that was mined underground hundreds

of miles away.

'Labor: (coal miner, power plant workers, linemen)

Capital: (coal miner equipment, railroad, power plant,
electricity wires) .

Natural Resource: (coal, water for cooling, air for com-

bustion),

SPIN OFF

Have students collect articles describing the production of energy
in different historical periods or in different parts of the world.
Have students identify the labor, caﬁital, and natural resource
inputs used to produce energy in each case.
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WORKSHEET

USING THE FACTORS OF PRODUCTION TO GET ENERGY .

 REMEMBER:

LABOR is people's time and,effort.

CAPITAL is anything people have made in the past that can
be used to make more goods and services. A hammer is capi-
tal, and so is a truck, a factory, ovr a road.

NATURAL RESOURCES are things we take from nature, like ores,

water,

SECTION A:

air, and sunshine. .

Listed below are some ways people can get energy. To
obtain this energy, it is necessary to use labor, cap-
ital, and natural resources. Write either "labor,"
"capital," or "natural resource" in the blank space
at the end of each line, to describe what the thiu,,
in the second column is. ’ .

gasoline

To do_this... Requires this... What is it?
1. Heat a home with a sawing wood into chunks
wood stove ‘ —
2. Heat a home with Tanker truck .
fuel oil
3. Heat a home with pipeline system . . *
+# natural ‘gas = g
4. Heat a home with a installation by plumber
solar collector )
5. Move a car using - drilling rig

§. Light a home

dam, turbine, and generator

SECTION B.

To get energy, it is necessary to use labor, capital,
and natural .resources, Below are some ways people

get energy. For each way of getting energy, give an
example of labor, capital, and a natural resource used.
There are many possible right answers.

7. A family heats their home with a wood stove, using
wood the family members cut in their own woodlot.

. Labor: :

Capital: v
Natural Resource:
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8.

10.

A boy makes toast in an electric toaster using elec-

trical energy from a nuclear power plant.
Labor:

Capital:

Natural Resource:

A glassware factory uses natural gas to melt
glass, and makes bottles.
Labor:

Capital: i

Natural Resource:

A man burns gasoliné in a car to drive to the
supermarket. The gasoline was made from crude
oil from an off-shore o0il rig.

Labor:

Capital:

Natural Resource:
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LESSON 4: ENERGY ALTERNATIVES

CONCEPT: Substitutes )
RECOMMENDED USE: High school . '
TIME REQUIRED: 3-4 class periods:

MATERIALS REQUIRED: Student Handouts: "Background"

"Role Description-Board of
Directors" '

. . L ’ "Role Description-Research

Team"

"Agenda"

"Memo"

"Coal Power Information Sheet"
"Nuclear Power Information |
Sheet" " e
: : "Review sheet" “/
Blackline masters of student handouts provided. '

"&\ .

ECONOMICS IN THIS LESSON:

For most goods .and services there are other goods and services .
that may satisfy very nearly the same heeds. These other goods A
and services are called substitutes. When the real price of ‘a 'X
good or service, traditionally .used, is the same as or higher '
tltan th2 real price of a substitute, producers and consumers,
demand more of the substitites. “

RATIONALE:

Supplies of our traditional energy sources, espécially oil and

- natural gas, are dwindling. As this happens, their prices will

rise. Dwindling supplies and high prices encourage producers
and consumers to consider substitutes - what are usually called
"alternativeksources of energy." : ‘

This lesson helps students begin to identify criteria useful in .
comparing energy alternatives. They also have an opportunity to
apply these criteria to the comparison of specific energy alter-
natives. To keep this lesson manageable, only coal and nuclear

power are compared. However as is suggested in the spin off
activity, a variety of other energy alternatives can bé com-

pared using the criteria developed in this lesson.

INSTRUCTIONAL OBJECTIVES:

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

1. 'Identify three criteria -that are useful in comparing
alternate energy sources; Lo
2. Use these criteria to compare some energy sources.



SUGGESTED TEACHING PROCEDURE:

NOTE: 1In this lesson students will participate in a simu- .
Tation. The simulation revolves around the meeting of
the Board of Directors of an electrical utility. They

. ' are trying to choose between building a coal or a nu-

' clear powered renerating plant.

A, To begin this lesson, have students read the "Back-
ground" handout. Review the basic facts as a clas

i) A sﬁudy shows that in 10 years electricity
production will not match anticipated consum,
! tion.

ii) Board Members decide to build another large
plant. Ce s '

iii) Building an oil powered plant is too expen-
sive, _ : :

iv) They must choose an energy source for the
plant: coal or nucléar. '
NOTE: Other energy alternatives like soplar,
wind, etc. are not yet able to generate 500MW
in one place. _

N V) Research teams were hired to collect informa- .
tion about these options.

vi) As the simulation begins, that information has
been collected, ‘and people are preparing for a
meeting.

NOTE: Three groups with 3-5 students each are needed to
play this simulation. 1If there are more than 15 students
in your class, which is very likely, you will want to di-
vide the class in half and*have two simulations going
simultaneously. This is preferable to having some

people participate and others watch.

B. With the note above in mind, divide the class (or half
class) into three groups with 3-5 students in each.
Assign one group the task of serving as the Board of
Directors. As a second group.the task of serving
as the "coal" research team. The third group will be

| ' . the "nuclear power" research team. ) T

o Each member of the Board of Directors group
should receive: '
i) a copy of the appropriate role description;
ii) a copy of the memo from the state energy group;
. i1i) a copy of the Agenda. .
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NOTE:

o Each member of the two research teams should receive:
i) a copy of the appropriate role description;
ii) a copy of the appropriate energy source
information sheet;
iii) a copy of the Agenda.

o Give the groups a set amount of time to complete
the meeting preparation task described on the role
cards. The amount of time needed will vary from
class to class but 1-2 class periods are appro-
priate. -

0 Be sure each group knows what is expected of it,
before the meeting (Executive Session) begins.

When everyone is prepared, the Executive Session of the
Metro Power and Light Company Board of Directors

should begin. Events should follow the agenda, already
distributed to students. :

o The Chair of the Board opens the session, states the
“problem, introduces and distributes copies of the |
Memo: ., "Important Things to Consider When Comparing.
Energy Sources." T

NOTE: Instruct class members to fill out the chart on
these forms as presentations are made. :

o The Chair introduces the representatives of the

research teams, they distribute information sheets
and make presentations.

0 Board members may question representatives who may

confer with other members of their research teams,
if necessary, to answer.

0 After all reports are presented and questions are
posed, the Board members must debate among them-
selves the merits of the two sources presented.
This should take place in the presence of all, but
must proceed without further reference to the re-
search teams.

o The Board should then retreat to make its final de-
cesion. The Board's decision could be announced in
a variety of ways - in a classic "form letter," in
the school newsletter or newspaper, etc. Usually
such an announcement contains some form of rationale,
an opportunity this Board will likely want to exploit.

You can decide what form the'final decision should take

or let the Board decide.




SUGGESTED EVALUATION PROCEDURE:

€

To conclude this lesson, have students complete the "Review Sheet." .
This can be assigned as an in-class activity or as homework. You
might consider using student answers to these questions to measure
what they learned in this lesson. In any case, student answers to
these questions should be discussed as a group to end the lesson.

SPIN OFF

You might have students examine a number of alternative sources of
energy not considered in this lesson, using the criteria developed
here as a framework.

A reasonable task would be to compare 3 energy.alternatives that
can be used to produce electricity, using the chart developed in
this lesson. The FREE AND INEXPENSIVE RESOURCES SECTION for this
unit lists several sources of information for this task.
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BACKGROUND

Last year the Metro Power and Light Company (MPLC) conducted a
study. The purpose of the study was to estimate future electri-
city needs in the region served by MPLC. The study showed that
in 10 years there would be a problem. Electricity production
would fall short of expected consumption by 500 megawatts (MW).

In the past MPLC always solved its energy problems in the same-
way. It built a new electric generating plant that used oil for
fuel. But now the price of o0il is so high that another solution
must be found. :

The MPLC Board cof Directors reviewed the study of future electri-

city consumption in the region. They quickly decided to build k
another big electrical generating plant to provide the additional
500 MW of energy needed. '

The Board of Directors knew something about energy alternatives. /
They realized that only two possible energy sources could be used
- to power such a plant in the next several years. They would have
to choose between nuclear energy and coal. But which one should
they choose? f

Most of their experience had been with oil powered plants. Sof
the Board of Directors of MPLC felt that they could not choose
between coal and nuclear energy, without more information. ’

The Board hired a consulting company to gather information concern-
ing advantages and disadvantages of both options. The consulting
company used teams of researchers to collect the information. That
information has now been gathered. i
Board members and research teams are preparing for a meeting at
which the information will be presented. Questions will b¢ asked
and answered, and a decision will be made...
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ROLE DESCRIPTION

Board of Directors

As members of the Board of Directors of the Metro Power and
Light Company, you have several tasks:

1.
2.

Carefully read the memo from the State Energy Group.

Use the information in the memo and ideas from other
Board members to develop your own list of "important
things to consider when comparing energy sources."

Write each thing on your list in a box at the top of \\
the chart that appears at the end of the memo. Make -~
enough copies of the chart to distribute at the meeting
(See Agenda).

You will use this list to examine information presented
at the Executive Session of the Board of Directors,

You will use this list to help decide whether to build -
a coal or nuclear powered generating, plant.

Choose a Chairpefson for the Board. When the Executive

Session of the Board is held the Chairperson will:

o open the session

o state the problem facing the Board
o introduce the research team representatives.

Ask questions when research team presentations are made.

Participate in the debate that follows presentations.

Announce your decision as a Board.
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ROLE DESCRIPTION

Research Team
As members of a research team you have several tasks:

Carefully read the energy source information sheet that you
received. '

As a group decide how to present this information at the
Executive Session of the Board of Directors (see Agenda).

Your presentation should emphasize advantages and disadvan-
tages of the energy source your team "researched."

Choose a representative of your team to make the presenta-
tion. He/she will also hand -out copies of your information
sheet at the Executive Session. He/she will answer questions
asked by Board members, with your help.




AGENDA .
Executive Session of the Board of Directors
Metro Power and Light Company

Chair calls the mecsting to order

Chair makes opening remarks and distributes copies of Memo:
"Important Things to Consider When Comparing Energy Sources"

Chair introduces representative of coal research team.
Distribution of information sheet and presentation i

Boarq asks questions of”coal team

Procedure repeated for nuclear research team
Board members debate options

Board retreats to make final decision

Adjournment

4
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MEMO
"IMPORTANT THINGS TO CONSIDER WHEN COMPARING‘ENERGY ALTERNATIVES"

- ‘ '

TO: Board of Directors, Metro Power and Light Company

FROM: State Energy Group
We understand that you are building a new generating plant. We

understand further that you must choose between two energy sources
to power the plant. Our experience shows that there are certain

, things that you should consider when comparing energy sources.

1.  AVAILABLE SUPPLY - The available supply of our present
major energy source, oil, is dwindling. It is becoming
increasingly expensive to use. To keep the cost of pro~
duction down, you will want to use lower priced alter-
nate fuels. ' ' :

2. LEAD TIME - When considering the development of future
yenergy alternatives, the time required for development
- and construction (lead time) becomes significant. A
few examples of lead times for energy related items are:

Typical Energy Related Time Factors

Buildingispecialized equipment (i.e., dragline

for strip mining) - y _ 5-8 years

Construction of coal fired power plants ' 4-5 years

Approvél, design and constructiﬁn_of a

nuclear power plant : 15-20 years

Development and Commercialization of a

new idea - | 10-20 years
3. COSTS - When considering eﬁergy alternatives it is important

to determine whether these are efficient alternatives.
Sources which are too expensive or difficult to use at the
present time cannot be considered useable alternatives.

4, ENVIRONMENTAL IMPACT - It is important to realize that de-
- velopment of almost any energy source has some impact on
the environment.

5. - HUMAN IMPACT - It is important to consider how a particular
decision will affect people. What groups of people might
gain if a particular energy source is used? What groups
might loose?

k%

You may think of other things to consider. Here is a form tha
will help you compare energy sources. Good Luck! '

Y




‘ s COAL POWER INFORMATION SHEET

To: Metro Power dnd Light Company

FROM: Coal Resecarch Team

Coal is our most abundant fossil fuel. The known coal reserve in
the U.S. has been established and measured at 440 billion tons.
Estiniates of "ultimately recoverable" coal exceed 1.1 trillion
tons. At the current rate of use, these coal reserves can be
expected to 1ast at least until the year 2300. However, new
demands will be placed on the coal industry and increased yearly
demands will, of course, reduce the lifetime of the nation's

coal supply. At least 100 years of expanding production will
clapse, however, before ultimately recoverable coal deposits
have to be tapped.

Over 50 percent of the coal produced \h~the United States is

used by electric utilities. The rest is used to produce steel,

to fuel trains, to heat homes and commercial installations, and

to export (only about 12 percent). The East is well-known for l
its large deposits of coal. Much larger coal reserves lie west

of the Missippi River. -

Eastern coal tends to have a higher heat value, but western coal .
contains much less sulfur which when burned creates the noxious
pollutant, sulfur dioxide/(S02). This and other of the sulfur
oxides change to sulfurjf acid in contact with water. This
creates acid rain which\threatens health and property. The
Clean Air Act prohibits Ythe production of more than 1.2 lbs. of
SO2 per million BTU of energy generated. . Western coal releases
on the average 0.7 lbs. sulfur dioxide per million BTU. Eastern
coal releases an average of 3 1lbs. of it for each million BTU.
To compensate for this environmental hazard, scrubbers are re-
quired installations in utilities burning coal with a high sul-
fur content, These scrubbers, which reduce the amount of S02
sent into the air, add to the cost of plant construction and

the cost per kwh of electricity produced.

The scrubbers will not, however, reduce the amount of C02 re-

leased into the atmosphere as a product of burning coal. Coal
burning adds more CO2 to the atmosphere per BTU produced than

any other fossil fuel. This may develop into a real drawback

as more understanding is gained about the "greenhouse effect”

and the impact of CO2 on the global climate.

Other disadvantages of coal burning include its formation of
nitrogen oxides (pollutants which are not currently controlled)
and small particles of minerals, called "particulates", which
escape present controls. These particulates are often the
nucleus around which sulfuric acid forms and the vehicle by
which the acid is carried to earth. 1In addition, above- -ground
strip mining, which produces about half the coal used, requires
the disruption of large areas of land. .
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Mining coal underground is very hazatrdous, involving risks of
mine collapse, toxic and explosive gas build-up, and black lung.
At the same time, coal mining uses a lot of workers so the use

of coal as a fuel provides more jobs per dollar than oil, nat-
ural gas, or nuclear energy.

Most electric utilities estimate a lead time of eight years or
more to construct an 500 MW coal-fired plant. Such a plant _
cost $639/KW to build in 1978. Costs will probably increase

in the future as the costs of pollution control for coal-fired
plants is added to construction costs.
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NUCLEAR POWER INFORMATION SHEET
To: Metro Power and.Light Company

From: Nuclear Power Research Team

Conventional nuclear reactors release the energy of heavy nuclei
such as uranium by fissioning (splitting) them. In the process
some of their nuclear mass is converted into energy. In almost
all U.S. reactors the primary fuel is the rare isotope of urani-
um - U235. This element makes up less than 1 percent of all
uranium ore. Fissioning one pound of enriched uranium (uranium
in which the concentration of U235 has been increased from its
natural 0.71 percent to 3 or 4 percent) produces about 36 billion
BTU (38 trillion joules) of energy. This is three million times
the energy that can be produced from one pound of coal.

In 1979, nuclear reactors accounted for almost 50,000 MW 46f gener-
ating capacity in the United States, and a total of 70,200 MW
worldwide. The Department of Energy forecasts that the U.S.
capacity could grow to 196,000 MW by 1995.

The U.S. has an estimated 29 percent of the world's suppl& of

uranium reserves. These are resources that have been discovered ,

and measured. How long we will be able to draw on these reserves l
|
|
I

open up greater uranium supplies. But there will, of course, be
an upper limit to the expansion of the reserves. Increases in
price cannot create uranium. They can only serve to stimulate

its discovery and recovery.
&

depends on geology and economics. Higher prices will serve to . .

The actual construction of a 500 MW nuclear power plant takes

about seven years. More time is required for obtaining permits,
securing government clearance, and so on. Construction costs

are high. A plant put into operation in 1978 cost about $913 ;
per kilowatt to build. New goveinment regulations concerning ;
safety and the environment will probably greatly increase the
construction costs of conventional reactors. Overall, utilities |
estimate that the costs for construction will continue to rise |
at the rate of 20 percent per year.

Although nuclear plant construction is more expensive than the
construction' of coal or oil-fired plants, the fuel costs for
nuclear power plants are lower than coal and oil prlces. In
1978, a coal-fired generating plant cost about twice as much

to fuel as did a nuclear plant. Oil-fired plants cost even
more. Utility owners expect the gap to widen, at least for the
next few years. The cost of electricity, however, depends on
both fuel and construction costs.

43
L 40




Throughout the 70's controversy grew over the giting of nuclear

glants and the wisdom of relying on nuclear energy. The possi-
ility of a very damaging nuclear accident has created much

opposition to nuclear power. This opposition has increased
significantly since the Three Mile Island episode. Uncertain-
ties about the future handling of nuclear wastes have added

to the conflict.

Nuclear supporters point to the plants' overlapping safety systems
and claim that no fatalities have resulted from accidents in com-
merical nuclear plants. They cite the relatively small amount of
air pollution produced by nuclear plants compared with coal or
oil-fired power plants. And, since it takes a lot less uranium

to get the same amount.of energy we get from coal, uranium strip
mines will ultimately have a smaller impact on the land than will
coal strip mines.
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' REVIEW SHEET

Write answers to the following questions in the space provided.

1. What are some of the things that.the Board of Directors con-~
. sidered when comparing coal and nuclear energy sources?

2, What were two things about coal that made'it seem like a rea-

sonable energy.source for the Board to choose? What are two
disadvantages? ' . '

-

3. What were two things about nuclear energy that made it seem -

like a reasonable energy source for the Board to choose?
What are two disadvantages?

4., If you'were asked to choose between coal and nuclear energy

to power a large electricity generating plant, which would
you pick? Why?
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@ ~ LESSON 5: WHAT DO YOU GIVE UP TO PRODUCE ENERGY

CONCEPT: Opportunity costs
RECOMMENDED USE: High school™
TIME REQUIRED: .1-2 class periods

o

 MATERIALS REQUIRED: Student materials, Qorksheet: "Other Uses
. for Resources That Could be Used to Get -

Energy." Blackline masters included.
¢

ECONOMICS IN THIS LESSON:

. Opportunity cost refers to what must be given up when decisions
are made to use scarce productive resources to produce particu-

| lar goods or services. A decisioa to produce one good means
E giving up the possibility of procucing something else. Thus, g
P . the opportunity cost - what could have been produced with the =
| ) resources instead - is the cost of producing the good. For an 1
| individual, the opportunity cost of something purchased is the
o next best opportunity that,must be foregbne. For a society,
a it is the next best "alternate use to which productive resources )
_ could have been put. - | i

RATIONALE :

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

INSTRUCTIONAL OBJECTIVES:

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

1. Define opportﬁnity costs;
2. Identify the opportunity costs involved in
decisions involving the use of scarce resources.

SUGGESTED, TEACHING PROCEDURE :

A. Have students read paragraph 1 in the student
materials.

\ : a scarce resource in paragraph 1. They might re-
spond "because there are only a limited number
. of hours in a day but there are numerous ways

|
|
|
|
|
|
|
|
|
}\ B. Ask students why they think "time" is considered
} people want and are able to use that time."
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C. Have students read paragraph 2. Review its mean-

+ ing as a group. Ask them who must make a decision . .
about the use of time. (Answer: Me, a basketball '
player.) Ask them what the alternatives are.

(Answer: Practice basketball or work at the grocery
store.) Here is a situation where a choice must be
made about the use of a scarce resource, time.

D. You might ask students to describe situations in
- which they have been faced with choosing between
alternative ways of using scarce resources suc., 2as
time or income. NOTE: Record student examples
for later use.

E. Have students read paragraphs 3-5. As a class,
review the charac¢teristics of opportunity cost:

l. not measured in money;

2. refers to the next best usz of a resource
that is foregone when, a decision is made
to use that resourcs/{n a particular way.

F. Review the examples of opportunity costs in para-
graphs 4 and 5. It is important for students to
realize that opportunity costs are the next best
opportunities passed by or foreclosed.

.G. Have'students follow the directions contained in ‘l' g
' paragraph 6. They should respond: : '

a) The girl's time is limited. She must choose
how to use it. The opportunity cost of her )
decision to go with one boy is not being able .’
to go to the dance with the other boy.

b) The lot is the scarce resource. The opportunity
cost of using the lot for a park is not being
able to use it for a parking lot.

c) Steel is the limited resource here. --The oppor-
tunity cost of building the bridge is not being

N B ‘able to build the hospital.

H. Return to the student descriptions of decision making
situations generated in response to Step D, above.
N\ Have students apply the questions asked in paragraph
6 of the student materials to their examples.

1. In paragraph 7 of the student materials attention
focuses on energy. Have students follow the directions
.contained in paragraph 7. (If your students have com-
pleted the lesson "What 1s Needed To Produce Energy?"
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)

ask them to idenfify which resources in the stories
are natural resources, capital goods and labor.)
They should respond:;*‘

a) natural gas; to heat homes or to make. fertilizer;
not being able .to use that natural gas for ferti-
lizer. (Natural gas is a natural resource.)

b) crude oil; to make gasoline or to make plastics;
not being able to use that crude oil to make
plastics. '(Crude o0il is a natural resource.)

c) concrete; to make buildings for a nuclear power
piant or to build dams; not being able to use
that concrete to build dams. (Concrete is a
capital good.)

d) land; for a windmill or a radio antenna; not being
able to build a radio antenna there. (Land is
a natural resource.) =

e) the skilled workers; to find and produce more energy
or to create other goods; not using the workers to
create other goods. (Skilled workers are an example

~of labor})

NOTE TO TEACHER: Students might argue that there is.
more than one alternate way to use each of the resources
described . in the stories. You should point out that

opportunity costs refer to the next best use to which
a resource can be put.

End the lesson by pointing out that students and their
families must recognize the opportunity costs involved
in the decisions they make as energy consumers. For
example: What next best use of a family's limited
income is given up when a large portion of that in-
come is spent on gasoline to keep the family station
wagon going? (This is a topic considered in detail

in another lesson. But it is an important point to
make now.) . .

Point out also that as citizens students have a re-
sponsibility to oversee how energy decisions are

made in their communities and nation. One important
aspect of that monitoring involves.watching the extent
to which opportunity costs have been considered in
energy decision making.

-

SUGGESTED EVALUATION STRATEGY:

Ask students to define opportunity costs. Have them give
~an example from their own experience.
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2. Develop a series of short stories similar to those con-
' tained in paragraph 7 of the student material's’. Use the

questions in paragraph 7 to

test students' ability to

identify the opportunity costs involved in decisions in-
volving the use of scarce resources to produce energy.

SPIN OFF

The worksheet entitled, "Other Uses for Resources That Could

Be Used To Get Energy" will give
in identifying opportunity costs
The worksheet contains a list of
resource is an example of how it
The students' task is to suggest
resource, Let students use their
reasonable answers.

students additional practice
involved in energy production.
resources. Beside each :
can be used to produce energy.
the next best use for that

imagination. Accept all




. STUDENT MATERIALS: OPPORTUNITY COSTS

A

P
¥

us to choose between alternatives. For most of us time is
a good example of a gcarce resource. We always have so
much to do, but a limited amount of time to do it in. We

All decisions involving the use of scarce resources force ,‘
\
|
|

must make ch01ces about the use of our limited time.

Imaglne that you are on your school's basketball team.
After school each day you have two hours available before
supper and homework. How will you use these two hours?
You could go to basketball practice. The coach has a
rule that players must attend all practices if they want

to play in the weekend game against the other schools.’
You could spend that time working at the grocery store.
You want to earn money to buy your mother a birthday
present. These are your alternatives.

Decisions have opportunity costs associated with them
Opportunity. costs are not measured in dollars. They re-
fer to the next best use of a resource that is passed up

or foregone when a decision is made to use that resource
in a particular way.

If you spend your time practicing basketball then you will
pass up a chance to earn money for a present. Not being

able to earn money to buy your mother a birthday present
is the opporunity cost involved in deciding to spend your
time at basketball practice.

What if you decided to spend your time working at the
grocery store? What would your opportunity costs be then?
1t would be not going to practice and therefore not play-
ing games against other schools.

All decisions made about the use of a scarce resource in<#
involve opportunity costs. Below are three stories. In
each case, identify the resource about which a decision

is being made. Then describe the opportunity cost involved
in the decision.

a)

b)

A girl has two different boys ask her to the same
school dance. What is the opportunity cost of her
decision to go with one boy?

A city has a vacant lot that it can use for a city
park or as a central parking lot. What is the oppor-

‘tunity cost involved in building the park?

A small country is able to purchase enough steel to
build a bridge or a hospital. What is the opportu-
nity cost of building the bridge?
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7. Scarce resources are used to produce energy. Using these .
resources to produce energy means that ghey. cannot be
used to produce something else. What oppartunity costs
are involved in energy production? The following stories
will help answer that question. For each story:

. i) identify the scarce resource about which a decision
l is being made. : .
! ii) identify the alternate use to which the resource can
! . be put.
\! | iii) describe the opportunity cost involved in the decision.

a) A million cubic feet of natural gas can be used to heat
homes. It can also be converted into fertilizer to
grow food. What is the opportunity cost involved in
using the natural gas to heat homes?

b) A million barrels of crude oil can be used to make gaso-
line for cars. It can also be made into plastics. What
is the opportunity cost involved in‘using the crude oil
to make gasoline?

¢) A certain amount of concrete can be used to make the
containment building of a nuclear power plant. It
can also be used to build hydro-electric dams. What
is the opportunity cost involved in using the concrete?

8. Energy production requires that decisions be made about .
the use of scarce resources. Thes¢ decisions will involve
opportunity costs. The next best use of these resources
will be given up or foregone when they are used to pro-
duce energy. It is our responsibility as citizens to be
sure that energy decisions are based on a clear under-
standing of the opportunity costs involved.

|




WORKSHEET

OTHER USES FOR RESOURCES THAT COULD BE USED TO GET ENERGY

Here ai:+ some resources,
than to produce energy.

Name some uses for each resource, other

Resource Example of use Example of use
to_get energy for another purpose
1. coal burn. it

2. farmer's time

oiling windmill

3. uranium

make into reactor
fuel

4. sunlight

grow trees for fuel-
wood

5. drilling rig

drill for oil or gas

6. iron pipe

make a pipeline for
natural gas

7. power shovel

use to surface-mine
coal

8. natural gas

to power compressors
that push gas through
the pipelines

9. ship carry crude oil from
Africa to the United
States
i
10. wind drive a windmilq

N

|
,l
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LESSON 6: NO WAY OF REDUCING ENERGY USE 1S FREE

CONCEPT: Opportunity costs

RECOMMENDED USE: High school

TIME REQUIRED: 1-2 class periods

MATERIAL REQUIRED: Student materials, pvovided.

ECONOMICS IN THIS LESSON:

Opportunity costs refer to what must be given up when decisions
are made to use scarce productive resources to produce particu-
lar goods and services. A decision to produce 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 cost of producing that good. For
an individual the opportunity cost of something purchased is
the other things that must be foregone. For a society, it is

the alternate uses to which productive resources could have
been put. .

When a person or a group chooses from among alternatives this
involves comparing the various costs (including opportunity costs)
and benefits of each of the alternatives.

RATIONALE:

In deciding whether or not to undertake measures to reduce energy
use it is necessary to balance the costs of a particular measure
against its expected benefits. Most people are aware of the bene-
fits associated with energy use reduction measures. But do they
realize that there are opportunity costs as well as monetary

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 costs;

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 a good
example of a limited resource. We always have so
much we want to do, but a limited amount of time
to do it in. We must make choices about the use .
of our limited time, and other limited resources."
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Go on, "Imagine that tonight you will have one hour
available between supper and bed time. How will you
us€ that time? You could watch T.V. Your favorite

show is on tonight.
ing a book report.

Diagram the situation
board, as follows:

One Hour

You could spend the time finish-

It's due the day after tomorrow.
These are your choices.

choices ---- Watch T.V.

A?égcribed,in Step B on the chalk-

time, a limited rescurce

Finish a Book
Report

Then say "Decisions have costs that go along with them

that are not measured in

aoIIars .

These kinds of costs

refer to the next best opportunity that is passed up
when one choice is taken instead of annther. These
costs are called opportunity costs.

"Let's say you choose to watch your 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.

Ask "What is the opportunity cost involved in choos-
ing to finish your book reporxt?"
spond, "Well, I give up the opportunity to watch my

favorite T.V. program.

Students should re-

So the opportunity cost of
finishing my report is not being able to watch T.V."

Distribute the student handout "Opportunity Costs".
Have students read the directions for Part A. Re-
view the directions as a group.

complete Part A.

Then have students

Review student answers to the questions posed in Part
They should” respond:

A of the handout.




_ Situation One: i) Mark's time is the limited re-
. ‘ source, |
. ii) Student's choice
iii) gIf student picks baby sitting
~then the opportunity cost is
not being able to go out with
friends. If student picks
going out with friends, then
{ the opportunity cost is not
\ baby sitting.

Situation Two: i) Tina's paycheck is the limited //
' resource
ii) Student's choice
iii) If student picks new record al-
bum, then the opportunity cost
is not being able to buy a new
shirt. If student picks new
shirt, the opportunity cost is
. not being able to byy a new
. record album. -

NOTE: "Point out that in tb.s case a money cost - the
price of the shirt or record as well as an opportunity
cost was involved.

- Situation Three: i) Bill's supply of hardwood is the

. limited resource.

ii) Student's choice,

iii) If student picks building a desk,
then the opportunity cost is not
having any wood to build a table.
If the student picks building a
table, then the opportunity cost
is not having any wood to build
a desk.

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

1) 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.
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.

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:
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"Let's suppose that the price of electricity increases.

1f 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 elec-

tricity she uses in her home?" Record student responses

on the chalkboard. They might respond:

® by turning out lights

° by using certain electric appliances less (e.g.,
fewer hours of T.V., etc.)

°© if she has an electric furnace, she cculd turn the
thermostat down

° she could insulate her eiectric water heater

° she could use some appliances differently (e.g.,
open dishwasher door to dry dishes).

Some students might mention that she could turn to

a substitute. If she heated her home with electricity,
she might replace her electric furnace with one that
uses natural gas. '

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

S © 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 refrige-
rators 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
efficient refrigerator, the family will save a lot
of money in the future on the electric bills.

Then she starts wondering "Do 1 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?
(Students response - $500). What is her opportunity
cost? (She gives up an opportunity to get her teeth
fixed. - So the opportunity cost of buying the refrig-
erator is not getting her teeth fixed.)
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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 B.
Encourage 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, however, 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 could you do
with the time spent waiting?

c) other things you could have done with your
time and money. '

d) givéng up your old friends and familiar neighbor-
hood.

e). giving up spare time that you spent to buy and
operate a large refrigerator needed to store all
that perishable food.

NOTE TO TEACHER: Students might argue that there is more
than one_alternate way of using each of the limited re-
sources described in these situations. You should point out
that opportunity costs refer to the next best use to which
the resource can be put.

N. To end this lesson, remind students that when con-
sumers 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 - the next best opportunity that
must be given up whef a particular decision is made -
must always be considered.

SUGGESTED EVALUATION STRATEGY:

1.

Ask students to define opportunity costs. Have them give

-an example from their own experience,

Develop a series of short energy saving decision statements
similar to those contained in Part B of the student work-
sheet. 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 dowh 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

In this 1
in reduci

esson, students have examined opportunity costs involved
ng energy use. They should now realize that no way of

saving energy is without its costs. '

This lesson can be extended by having students examine the costs
and benefits associated with several proposals aimed at reducing
energy consumption. You could proceed as follows:

A. Divi

B. Assi

de the class into groups.

gn one of the following proposals to each group (you-’ »

might want tb assign the same proposal to more than one
group). Point out that each proposal is aimed at reducing
energy consumption,

1.

C. Ask
and
1.
2.

3.
4,

D. Have

Require all schools to have a three-month winter

break instead of a three-month summer break to save
fuel.

“Increase the age at which a person can get a driver's
license to 20. '

Ban the use of recreational vehicles such as campers,
minibikes, snowmobiles, and pleasure motorboats.

Ban all students from driving to school if bus
transportation is available.

Ban the use of all non-essential household appli-
ances such as electric garage;door openers, elec-
tric can openers, color T.V.'s, electric tooth-
brushes, stereo system. , and hair dryers.

each group to prepare answers to the following questions
be prepared to present them to the rest of the class.

What might be some of the economic costs and benefits
of the proposal? :

What groups-of people might gain if the proposal
were adapted? What groups might lose?

Is the proposal practical?

What would be your personal costs and benefits, as
high school students, if the proposal were adapted?

someone from each group present the group's answers.

Allow other students to comment on what is said and to raise

ques

tions about the presentations.
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Part B:

~ii)  which cholce would you pick? —
| 1ii) what is the opportunity cost involved in making ™

STUDENT HANDOUT

OPPORTUNITY GOSTS

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

Situation One: Mark can baby sit on Saturday night or
go out-with friends.

i) what limited resource is described here?

1//

that choice?

Situation Two: Tina can spend part of her paycheck to
- buy a new record album or a new shirt.

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 Three: Bill has been able to purchase a

: supply of hard wood. He can use it to
build a desk for himself or a table for
for his mother's birthday.

i) what limited resource is describe here?

ii)  which choice would you pick?__
iii) what is the opportunity cost involved in making
that choice? | .

Listed below ai- 5 decisions that you could make to re-
duce energy use. There are benefits (in terms of poss-
ible future savings) that go along with each. Some
decisions have money costs that go along with them.
Your job, however, is to consider only opportunity
costs. Write down, in the space provided, an oppor-
tunity cost that would go along with each of these
decisions. Many different answers arz possible.
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a. saving energy by turning up the thermostat on

your air conditioner. : .

b. deciding to reduce the amount of gasoline used

* . by takiggtthe bus. .

c. deciding Yo reduce the amount of heating oil used

by spending the weekend caulking and weather
a stripping your home. ; :
d. deciding to reduce the amount of gasoline used.
. ' by':oving to a home nearer the place where you
" work.

e. saving gasoline by daing all ybur grocery shop-
ping in one weekly trip.

(‘1

%b
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LESSON 7: SUPPLY, DEMAND, AND PRICES IN THE ENERGY MARKET

CONCEPTS: Market, supply, demand, market clearing price
RECOMMENDED USE: High School
TIME REQUIRED: 2-3 class periods

MATERIAL REQUIRED: (a) Student materials included
» i} (b) Student worksheets:
1, "Supply and Demand"
2. "Scenes at a Hoosierland Gasoline
Station"

Blackline masters of these worksheets are included.

»

ECONOMICS IN THIS LESSON:

In the American economy individual buyers and sellers register
their decisions to buy or-sell goods, services and productive
resources in the market. The market "adds up" thesc¢ individual
decisions to buy and sell and creates cut of them aggregate
forees known as supply and demand.

Supply and demand constitute the sum total of all the indivi-
dual decisions to sell and to buy in the market. Interacting
with one another the price of what is bought and sold is deter-
mined. ' .

Supply indicates the amounts of anything that will be offered
for sale at various possible prices during some period of time,
other things constant. Generally the higher the price of some-
thing, the more it will be produced and offered for sale - and
vice-versa. ' : ’

Demand reflects the amount that consumers will be willing and
able to buy at various possible prices during the same time
period, other things constant. Typically, the lower the price,
the more will be demanded and vice-versa.

In the market, supply and demand working together determine a
market clearing price. At this price the amount demanded and
the amount supplied are equal. y

RATIONALE:

The concepts of supply, demand and market clearing price are
useful when analyzing the economic actions involved in energy
use. Unfortunately, these concepts are often used in a con-
fusing manner by writers and speakers. It .is therefore im-
portant that students learn the correct definitions of these
concepts and their accurate application to energy use. Clari-
fying these terms and using them correctly is the purpose of
this lesson.
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INSTRUCTIONAL OBJECTIVESJ On completion of this lesson, learners
will be able to: ‘

1. Define supply, demand and market clearing price;

2.  Describe the relation between prices and the
quantities supplied and demanded;

3. Describe how price changes affect the decisions

made by producers and consumers.

SUGGESTED TEACHING PROCEDURE:

NOTE: An effort is made in this lesson to make an abstract set

of ideas - the working of a market economy - concrete, for students.
Thus, a survey like the one described in the lesson is not really.
held to determine level of supply and demand. Estimates are made
as if a survey of individual consumers and producers was held

and their responses were added together, however.

One of your tasks in this lesson will be to periodically remind
students that they will get a good sense of how the "real world"
works in terms of supply and demand by working with the imaginary
materials in this lesson. Several siuggestions for connecting
thedlesson with real work events are made in this teacher's
guide.

A. You'may decide to present the materials contained in
paragraphs 1-3 (including Table One) to the students

orally. It is important for students to realize - ' . .

that consumers were asked how much gasoline they *\
would be willing and able to purchase on the day ¢
of the survey and that individual answers were

added together to produce the demand figures seen

in Table One. N ' ‘

NOTE: In reality, of course, demand is never as
accurately computed as it is here. It, neverthe-
less, represents the sum of individual consumers'
decisions. In-the same way supply represents

the sum of individual producers' decisions.

B.. Have students read paragraph 4 and review the
- characteristics of demand as a group: .

The amount of a product consumers are willing
and able to purchase at various possible prices
during a period of time.

C. NOTE: Certain factors determine the amount of a
~product, like gasoline, that consumers are will-
ing and able to purchase at various prices.
These factors called, determinants of demand,
like consumer income and taste are subject to

change. When they change - the amounts demanded .

at various prices will also change. In this
lesson a specific data is always used when



Price

discussing demand. This has the effect of
holding these determinants of demand constant
(they probably won't change in one day). This
allows students to observe the effects of
changes in price on the amount demanded, with-
out worrying about "other things constant".
(The lesson "Changes in Supply and Demand"
examines the determinants of demand and
supply).

Hand out the worksheet "Supply and Demand."
Have students follow the directions in para-
graph 5. Their graph should look like this:

FIGURE A: DEMAND FOR GASOLINE, HOOSIERLAND
- April 1, 1978 :
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After students have completed their demand line
graphs, have them answer the question in para-
graph 6. They should respond "C" - The amount
of gasoline demanded decreases as the price
increases."

To complete this section of the lesson, point
out that what is true of Hoosierland is true

elsewhere - certainly in this country. It is
also true for most products. Consumers will

buy less of a product at a higher price than

they will at a lower price, other things con-
stant.

The next section of the le