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. B '-INTRODUCT'ION_' S

-fEnergy educatlon is the attempt to resolve the conflict

‘. *

between our present life stleland ﬁhe epergy costs in both

- )
coe

- dollars and resources to prodﬁce -and malntaln that llfe stvleu

e e Worklng\knowledge of basic economlcs concepts can as31st 1n5
. /

developlng the necessary understandlng .and dec1s10n maklng skllls

' »

1nherent in deallng with the changlng energy s1tuatlons. o

¥

These lessons have been de31gned to help students 1n»becom1ng !
more aware of the eneroy ch01ces that they mUSt make in the present

and for the futureu The‘costs of ma1nta1n1ng-a spec1f1c standard ;/

‘/.
‘of 11V1no and a thr1v1ng national economy can be controlled with /

wise energy ch01ces and dec1s10ns. Theg'nergy and econom1c cqg:

‘ - -cepts contained

/

’*ﬁessons can help students in maklng

those choices.

- [
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‘ - * °  LESSON 1: QUESTIONS ABOUT ENERGY .CONSUMPTION , . =~ °

. A
- - . . . .

bbNCEPT; ConsuPptlon

] . RECOMMENDED USE: Hlddle school

PR .
T ”~

v'\TIME,REQUIRED- 1-2 class~perlods o o I o

r

4 . . S

MATbRIALS RLQUIRED ‘EQanSParency "U.S. Energy Consumption Per
Capita, 1950-1982" .

.~ : ‘ Transparency~ "Breakdown ‘of U.S. Energy

C Consumption" .

Blackllne masters are prov1ded *

<
o ’

s

ECONOMICS IN THIS LESSON T R L

Satlsfylng people's wants for goods (products) and services
is the main purpose of economic activity. The pypocess of satis-

- fying “wants is called consumption. People consume (usey goods ) ’
and serwices to satlsfy their economic wants. - il N
RATIVUALE: o . L !

. ; . . 3 . . .
‘ . As background for understanding the current energy s1tua.t10n
it is important for students to understand -that energy is a pro-
N - »duct that people consume to mee't certaih needs. ., In this lesson

two ba§1c questlons about energy conéumptlonrln thls country ares
, ‘considered. 3 / . _ ; ’ o

- . N
# (. » .
INbrkUC”lUNAL OBJELTIVES ;w,t~" :
o :
N On completlon of’ thls 1esson,.1earners will be ‘able, to: ,
_ | 1_'-;:1. -'rec;ii some bas1c facts about energy co zggptlon=in R ‘
: " .. Jthe U.S. Z R .

2., identify major energy us€s in the U.S.

- ) . - . - <

' bUGGhSTED TEACHING PROCEDURE S ' 14: e
o . a Ati Beg1n the 1essgha§y putting the numben 06 OOdk;BO
: BTU's'" on the kbeoard, Have students spend a few
mlnutes gyess1ng what th1s figure represents'

......

B. .Then ask “Would it help if I told you this flgureois
- equivalent to 2448 gallons of gasollneV" .Allow for

. some more guess1ng _ . L ' ’
. .C. If they ‘haven't alread] guessed tell students that the
' . number represents the approxlmate amount’ of enérgy con-
" ' _ sumed by every man, woman ang child in the U.S. (Actu-
ally the figure is for 1982). To make the per ’capita

“ . energy consumption figure more meaningful to students,
have them calculate how long 2448 gallons of gasoline
would keep a car running, assunlng it used 20 gallons

~a week.
10

Q . , . -
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D. ijrojeét the‘tianﬁpégénéy "Energy Consumption Per
: ‘Capita, 1950-1982.! " Have'students determine what
the graph is about by: . = . . _ .

I F4
- A R inspecting the graph title
' - 2. —=hecking the graph source, and: E
- - - .3. examining the information on the graph, -

4 . ’ « .

Tpe.

N - They_should respond‘sdmethingulikg:';Itfis,a line- .

. ‘ ‘ " graph’ based on information-from the U.3. Energy RS
) _ ,» Information Administration, about energy consump- - ‘

W ' v o tion- in the U.S. The information is -for ©1960-1982
e T and is given per capita. Energy informatioh is -
CT given in millions of BTU's per’capita.
-E. -Then ask students to discover the trend in energy -, -
-+ ¢ consumption that is "shown on the ‘graph. Has :con- .-
: _sumption per. capita increased between 1950 and 19827
4 -, Was it a slow, steady increase or did it .increase by
: .- = , jumps?: The students should respond that consumption:
S per capita did increase during the period 1950-1979.
. A big jimp 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 something like "Now let.'s brainstorm about how ., ‘
o= energy is used in this gountry. Name as many dif-
“~ - ferent uses for. energy as you can." ‘ . g
~ NOTE: = Write tHe Rules for Brainstorming on the brlackboard.
RPN "+ Be sure students are-aware of rules before brainstborm-.

P U . . ing begins. _ ‘o -, ' o ' " y
S " Rules for. Brainstorming
. 1 gIﬁ‘brainstormihg, every idea, however érazy it may

. © “sound, is welcome. . R .
Y 2. MNo one should criticize anyone's ‘ideas! In other ’
words; ‘no comments, no laughter, no "fanny looks.
. . .0 34 The goal of brainstorming is for the group to
'Nigk . '%?\produce as, many'.ideas as possible. - Qriginal, '~
' s % zany ideas. are welcome. " . Voo /)
4%%,9Hitchhik§pg"-iSﬂdesirableg- That is,.if a good
¥..idea come3i.by, pick it up #@nd add to. it.

l’o) ¢
T

A . Ak e : L q e
) . G. - Llsﬁgsgudéntﬁiaspohses on chalkboard. Do not edit

' respottses.  @Set ajtime limit, probably not more than

20 minutes.y * St ' I

N : - - : ip, ! . .

- H. Have the classﬁhatﬁgorizé energy uses by type. . (They ~
might categorize uses into- transportation, household '
user, industrial f‘,us’e',;,_etc.. Let students decide on © ‘
their own tategbriess) * ? : . F

o , . Y

J o e

’
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o . , - « ... . /\N .
R . T . .-
. S, s - B . S e e & D B
- . A P : N N - .

- - I._f To~ end- the 1esson say somethlng ‘like "If all the\energy
. oo 't . - auses .you. thought -of " were grouped into four major - .

N\ "7 - categories -- transportation,. residential, industrial,
ST . ‘and commercial +-.which category would:use .the most
N .- ' _energy7 ‘Which would use’ the least? Record studerit
, : " . ‘responses~on .the chalkboard. - Then project the trans-
- - . parency:- "Breakdbwn of U S. Energy Consumptlon." '

\__.' Who ‘was r1ght7 ,

A

L;L L : . s

_ A NOTE While the data on the transparency is from 1968,
r ST - the perceMtages in the four categories apply w1th
T 11tt1e change today. - :

. oo ' : . PRI
- - ‘ 'SUGGI‘..STED EVALUATION S‘I‘RATEGY - ‘ ' ’ \ .

,'1; Develop a set of true/false questlons dealing with energy
. ° consumption ‘per capita, trends in consumption, and uses of .
_ energy.a‘Use 1nformatlon 1p the lesson to generate these
b .questLons. , o\ N,

s

~ 2, Have btudents list. several uses for energy. Have them
4 - . identify which are tn“nsportatlon resiaentlal commer-
T cial and 1ndustr1a1 uses.. - L o . RS
.SPIN OFF - .. . ST N,
“ L Invite representatlves from one or more major" energy us s _
SEEAY to’ glass. In each case, have: them detail how energy’ is’ used in
‘their sector (e.g., "home usa' - space heating, air condltlonlng,

water heating, .refrigeration, etec.). Therf have each’ representa-
tive ‘discuss what measures-are belng taken to reducerwaste in
. ‘His or Her partlcular sector. .

m'A_ -./' o . . . ’ [N

A
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«r
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o ' - TRANSPARENCY - MASTER
' Jle . . . . ¥
 BREAKDOWN OF U.S. ENERGY CONSUMPTION, 1968 -
. T S Commercial
' - 14.4%
AV : [ Residential /) !
' 19.2% |
‘ ’ ' ~ - “ 'A . )
‘ _ - , ~ Industrial
' c "Transportation 4.2 o
| 25.2%

o

| fSo‘urce: Pattern.: of Enérgx Consumptloﬁ in the United States, of fice
of Science and Techhology, Executive Ofu.ce of the Presi-
dent, Washlngton D.C., 1972 :

14




-

LESSON 2: OUR CURRENT ENERGY SOURCES -

A ¢

CONCEPT:-W Productive resources[natural‘resources | \)
RECOMMEWDED USE:  Middle school ' A ¢
. . t B ° .o .'

TIME REQUIRED:",le class periods

MATERIALS' REQUIRED:  Student materials included

Te \ : -
PR P : WY

ECONOMICS EN THIS LESSON: . s ' -

Before goods (e.g. gasoline) and services can be consumed' tﬁey
must be produced. For,rﬁhs to "happen productive resources are neces-
saty. Productlve resources constltute the input of productlon

Natural resources are one type of productlve resource! - They are
elements ot 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 mlneral deposits,
the fertility of the soil, climates sultable for growing crops, tlgber
and so on. Some of these resources areé ‘non-renewable. These are
used up in the process of production. Others renew themselves or

can be renewed through hunan effort These atre renewable natural
resources, CT '

RATIOWALE:

As a background for understanding our current energy situation,
it is important for students to realize that most energy sources now
being used in this country are non-renewable. They are being depleted .
as they are used to produce energy. T
INSTRUCTIONAL OBJECTIVES:

\

On completlon of this lesson, 1earners‘wi11 be able -to:.

» identify the characterlstlcs of a’ natural resource; -

1.
2. distinguish between renewable and non- renewab le resources ;
3. list the natural resources that are currently our main energy
sources;
4, characterize current energy sources as renewable or non-
. . renewable; :
5. describe some 1mp11catlons of our dependence on non- renewable
energy sources. : . .
SUGGESTEb TEACHING PROChDURE . . ) n
A, Have students read through paragraphs 1-4 in the student
. ~mater1a1s. . _ .
B. As a class, review the characteristics of a natural resource,

(Paragrgph 1). Record the characteristics on the chalkboards:
@ \ ,"I .



«

! resource is an element of the natural ,
' environment. S - - R
2. It is used to prodyce somethtng that people use

o to satisfy needs. S » - .

~

: A o e . L J
C.- Review the .examples of natural resources in paragraphs L
2. and 3 and . the ."non-example' of a natural resource in

paragraph 4. (A tornado is a "natural. hazard-:" It is .,

.introduted here to show that not every element of the
natural ‘environment is¥g,natural resource.) ’ R

.D. Havejstudents examine 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 veloé¢ity. If there
is téo little or too much velocity, wind is not a natural’
resource. In between thése extremes it can be harnessed
. to produée usable eriergy, so it is a natural resource,.)

- K, _Have students answer the *‘question posed in'paragrapﬁ 6.
. A variety of responses is possible. o g '

F. To complete this section of the lesson, have students pro-
© ' yide other -examples of matural resources. ' In each case .
they should be asked what the resource ‘is. used to  produce. .

G. Have studentsvread through péragraphs 72107 .

. As a class, réyiew the characteristics of renewable and .
non-renewable natural resources (paragraphs 7 and“9). =, .
Record the characteristics on the chalkboard. o

?

. | ) 4

_Renewable ‘ - , Non-Renewable ,

T . : - 5 .
element of the natural environ-' o €lement of the natural »
ment’” .- o o environment - .
used "to produce .things people . e used to produce things" -
use to satisfy needs ‘people use to ‘'satisfy needs
thé'current stock can be used ® cannot be restcred; can .
up.; but supply can be replen- be,used up; supply-is de- -
ished or replaced. : ; ‘pleted when used.

I. After. reviewing the -examples in 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. -

students examine the pie graph, yeu might want to
reviewythe material in paragraphs 11 and 12 as.a tlass,
Paragréph 11 is a reminder of what a pie graph shows.
Parag¥aph 12 outlines a procedure for determining what a
pie graph is about., - o : :

J. Bcforé.

P ’ ‘,It; " L . ;’v L




"r K.” - Have student-s‘ &Y the questlon posed in 'p.aragrapl(-&&. P
L They should say something' like ''This is a pie graph dbout~ :

the natural resources used to produce energy in 'this country

-, in 1982, The graph shows what*portlon of all energy" produced

. S was "contributed by each natural resource. It is based oh .
ST 1nformatlon from the Department of Energy ', L A

L. Have students follow the d1rect10ns outllned'ln paragraph
13 and 14, (Note: Some students may not. reallze that
water is used to produce electricity. Also in.some situ-
" ations it may be necessary for students to do some research
.. in onﬂFr to. determine how to group. these resources.) Thelr,’
_(:'1lStS and calculatlons should 1ook 11ke th1s

P o Renewable _'.g o : Non-Renewable o i
y B Water - 3.87 , Domestie petrolz - 25.97
v : o : - Imported petrol 17,2
, _ , v Domestic natural gas 25.1.
o NN ‘ ' .. Nuclear Fuels - 4,4
ST ‘ Imported natural gas, 1.2
. . : ) o Domestic coal ' | _ - 22,4
' [ : ) . . . .
‘ ’ 3.8% S ' L '1 96.27

gl
. M ‘f Have students list what they have 1earned about energy
. fﬂc-sources now used (paragraph 15). ThlS listing can be done

.

T 3mas an individual assignment or as a group act1v1ty Stu-
',;’: CENRAE jdents should come up with f1nd1ngs 11ke
ViR . v
AL A -Only flve different natural resources are used to
I produce almost all of our. energy at.the present time.
R M., 2. . Most of our energy is produced from non-renewable
A - resources. ’
- 3. Coal, natural gas and petroleum account fot over

90 per cent of .our energy sources. - '

.
-,

In paragraph 10 students'arevasked to-speculate about the
meaning of what they have learned. _ You might begin by.
listing what students learned about '‘energy sources$ on the
. board. Then let them generate questions for.an energy pro-
- duction expert* They-might ask thingsvlike- ,
. When -will our current energy sources run out if we
keep u91ng at the same rate?

L , e What is being done to develop renewable energy sources7
e oL . Are new supplies of our non-renewable- energy sources
o S ‘being found?

e What is .being done. to assure' a supply of energy if our .

current. non- renewable sources run out? Lo
P :

.
® : *

;SUGGESTED EVALUATION STRATEGY

. ;1. /h students to define a natural resource. Have them ,
' e : g1ve an- example and explaih why it is a natural resource.

~
3

17

11
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P ,

v

2. ;Ask'the students to list 3 characteristics of renewahle: |

” A _ resources and of non- -renewable resources. oo o
' 3. . Give students a list. of naturalvresources not pnev1ous1y f,-'
i -*  seen. Have them -distinguish between renewable and -
: non-renewableé ones. ‘ Lot

.

4, lee students a. 11st of 10 poss1b1e energy sources Havve
them characterize these sources as renewable or non-renew-
" . able. Then have them identify which 5 sources. on the
o llst are currently our major energy sources. .

5. Have students write a short paragraph descrlbing some of-
- the possible consequences of our dependence on, non-renew-
o able energy sources.'
SPIN OFF | ( ‘ o g
) Have students examine ple graphs for other historical perlods
7 and other parts of the worlds.’ They can, respond to guestions :
similar to those in paragraphs 12-16 of ‘the student: materials. Some-
useful pie graphs appear on the follow1ng page . '

Yoo

Le
#

12




1nc1ude only crude?oll
plant liquids, dry natural gas,
Y power, and net nuclear power.

) . /l
I
lease condensate,
and natural gas
* plant liquids.)
* "
l‘ . f 1
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September, 1981.
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bI‘Ubi"NT MAIFRIALS , OUR CURRENT FNERGY SOURCES =~ @w .

' ) /
[

1;‘

2.

3'-

10..

11..

. . v
» A natural resource is an element of the: natural env1ronment It

is used to produce something. People use the things produced
from natural resources to satisfy thelr needs.
A-tree is a natural resource. It” s an element of the natural

environment that is use¥ to. bulld louses, to build cooklng fires,

. and to make paper. Houses, cooklng fires; and paper in turn, .

are used by people- to satisfy their” needs.. : , - a
*Iron ore is also a natural resource. It is an element of the-
natural envirordment that is used to make steel. . People use
’vteed to satlsfy many different needs. - :

s a tornadQJa natural resource7 ‘It is ar eclement of *FMe natural
‘enviromnent,;  But it is v.f usc ' te PTjucy anything that people

. use to’ satisfv thcir needs. So a tornado is - not a natural re-

source. ’ .
e

Identlfy the naturai resources in the following list:

N

‘blizzard" " hailstones ) . ,

copper L ' soil - , N
petroleum . - water .
wind ‘ locusts o . , 7
earthquake . ‘natural gas o

What is ehch'natural resource.on.your list used to produce?
%ometlmes it is. useful to distinguish between twa kinds of nat-
ural resources. One kind is called ‘a renewable natuyal resource.

This- means that--the- supply of“the- naturaI resource can be re-. -~

plaged or restored as it is used. , SR
’

When a forest is cut?down it will grow again, The fertility

of the soil can be restored when it is exhausted. Soil can be re-

stored naturally or by human effort. When the supply of water o

. in a well is low, rains. come to replenish it. .Forests, soil and .

‘water are examples of renewable resourgces. -

Other natural resources are non-renewale. They can be used up.
Iron-ore end'copper are'examples of noan-renewable resources.: As
they are used to produceé things like steel and wire, they cannot’
be replenished. The earth's supply of these’ natural resources
becomes less and less as they are used.

Examine‘the following gréph. Remember that in a pie graph the \
eyls used to représent a whole.,. "Slices are drawn to show

the’ portions ‘'of the whole. The size 6f each slice shows how

much that portlon contrlbutes to the whole. 4



.

12, . What is the pie graph about?,

the graph title, check the g

Department of Energy, August, 1981

.

To' answer -this question inspect
raph source, and examine the

.'

of the pile graph..

DUCE ENERGY I
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»

. Domestic
" . Natural Gas

o

AN

251% .
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\

S information in eagh "slice"
" NATURAL RESOURCES USED-TO PRO
.-
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. / !
. \\_’__,.& ‘ ’
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. uiy""l'}. “-To learn what the ple graph says, begln by maklng two lists.
A - Place all the renewable natural resources shown{on the pie
~ graph on one list. Place the non-tenewable enejgy sources
on the other list. S ’ ’ : .

. X . R . .. } .' ‘> »
14, Then, calculate what portion of: all the energy produced in
. the U.ST in 1982 came from renewable natural resources. What
‘portion ¢ame from non—renewqbie sources? S, ~
-~ 15, Liét two things that you have learned from the pie g;aph about
. natural'resources now used to produce energy'in the-U S.

16, In thl§ lesson you have learned some things about our present L
. energy sources. In view of what you have learned, what are
soine questions you would ask an energy production expert
(econonlst), if he/she visited .your class7

G

@y,
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. ., 'LESSON 3: WHAT IS NEEDED TO PRODUGE ENERGY?
CONSEPTE Productive résqurcés: , labor, capital, and natural’resources

“« ot

RECOMMENDED USE: ~Middle school

~

N ..‘ . . .

TIME REQUIRED: One class period .

—

MATERIALS REQUIRED: N {0

.

PRI : . ‘ i .
v+ - This’lesson begins with the teacher demonstrating the production
~of an item. In ¢his outline the production of a '"bookend" is featured.
You can make dlmost anything as long as it involves clear and simple
examples of labor, capital goods, and ‘resources (see below for defini-
tions of these terms). T .

e .

If you decide to make a bookend you wil}ineedé

. ?\ails : — . J/

3'b'hammer
- o/2" pieces of wood (get t&o pieces of scrap frgm‘the school shop
7 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. ‘ : ‘ . : ~ '

", Also needed for this is the student worksheet "Using the Factors
of Production to Get Energy.' A-blackline master is provided.

; -y
< as P e . . ?

ECONOMICS: IN THIS LESSON:

. Before goods (e.g., gasoline) and services can be consumed, they
' must be produced. For this to happen, productive resources (also called
factors of production) are necessary. Productive, .resources are :
' the inputs to .production. Gpods and services are the outputs.
) There .are three kinds of productive, resources. Natural resources
are elements of the natural 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 crops, timber and so on. " - . , .
. Lo . . ) )

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 dimen-

~sions 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 in-
' clude machines, tools and factories. . - - :

-

> R ) . ~
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RATIONALE: .~ ' . o b N P L
X As’ a background for unders€  ding issueg.related to-the produc-
‘tion of energy; it ‘is impoertant Tér students ‘o understand that the
“production of any good involves inputs,offnaturpl resourcgs, capital
goods, and labor. ST L B : o

-

" INSTRUGTIOWAL OBJECTIVES: | R ;;

il
-

On completion of this lesson,. learners will be .ahle, to:
- . . . v o . - . . e .

1. identify 'the characterisd™Ngs of the three factors of = .
produetion; ’ R ' EREEE
2. distinguish among examples.o
resources; ‘ y =

3, illustrate the rieed for all t

‘labox, éapital, ardd nétqfal

-ee factors in the production.

of energy,. o 4 \
. # ; T o K ot "r“ ) » ‘_:1 ’ » .

SUGCESTED TEACHING PROCEDURE: .. = "o, . . U
A.. You misght bégin.the CL?SSka saying: _" 5 L .3='

. - : .
"You know, +L need a.bookend. Re&%lg.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 wlat I'm going to do. I'm.g
+ going to make a @ékend." . C v &&!

. . ¢ . . . ’.' BEERe
"To make my bookend, I'll use thisywood. 1I'll nail these
two pieces together with my hammer. Maybe ong of Vyou can-

hold the pieces while I nail. OK, here is my'bodkisd,";y

© 7 B. Ask students "What was needed to build the bookendT‘ﬁat
' yéu just made?" Have them answer as a class. Write
answers on the blackboard. They might respond:

"You had to rfail the pieces of wood together" —
"You ' needed wood." ' - . e
"Work: had to he done.' ‘ o . Dy
"You used a hammer." R — - s
"You had to have something to make the bookends out of." (
"You needed tools." o, S - o
"You used nails."

-

C. When the sEudénts run out of suggestions, 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 godds. Write them on the board along with
definitions:- . . ) ' ' ' 7




- . o - N . N

(i) -Labor: vHuman.timé and effort, ‘ﬁ; oA

T ‘(1i) _Natura] Rebfources: Things we take from nature .

' .o C - . like ores, air, water, and sunshine. . g
: R (iii). Capital Goods: Thlngs people have made in theé past
“ - .7 - -+ that,they.can now use tq, make moregxthings, like

T ffactorles, saws, and can openers. ; .

. o’
A ®

N ?’D.’y;Ne ‘yse- Oné statement from the studenp list - (generatéd
o Ca esponse to the questions in Stép B, above) to illus-
t

e éach of the three factors .of productlon.. ‘You : .-
; mlght choose: L ' . _ ey . Ll :
ol Labor: -N”You had to na11 the pieces of wood together." ¢
.. . . Hatural Resources: "You feeded wbod " X _ Y
T CapltaP'Goods.- TYou used .a hammer." . ) . , : K

3

_ ﬂh@séﬁare ‘called factors of %roductlon. Anythlng that =
‘“d; Jis @r duced requlres the 1nput of all three. .

Lo

._'.v,. L Y
t.udents categorlze ‘the “Qather st‘atemen.ts ‘op” the
examples of. Tabor, natural resources, ox. cap1ta1
They should respond Ve : R

v ‘ ’ l.,
-"Work had to be done. c oL
P s T %N ral: Resources "You had to have something to make
'f“ v B thefbookend out of. : . \\\

w . "

"You needed tools."
"You used nails." R
L
' §§5éut the" worksheet "Us1ng the Factors of Production K
L e e ,toWGet Energy." ‘Have students read the directions for
sf5fTr sl each section., Do the first examples from section. A -and

T . u“ssctlon B as a class.. - Students should respond :

w8

LT Sectlon A Questlon 1w—-Saw1ng the wood 1nto chunks is -
o . - labor. . , o
N 5 S U . S
Section B, Questiom:7 - Labor: Felling the trees, cutting
PN -, ' the wood, stacking it, stoking the
- stove, cleanlno the chlmney, remov-
ing ashes. , . .

Tnpf_f '1' 'il : -_,(. Capital - Ax, chain saw, 6od stove,
et R ‘ W.. . perhaps a wheelbarrow, or™truck, '
- chimney, stove, shovel, ash pall

N e - ¢
i “yNatural Resource: Wood "
. 7. e BN 3 ) DLt
L ) T o S s .. \ TN
{ . : - ' = o
s ,L"'" g ’ ¢ Lt ! *
LW %
. ! [ 4 E
N . - 4 . ]




o j NOlE Answers glven.here in Sectlon B are typlcal_‘
F.;i otEer answers that are, ‘qually ‘corzect. o '

r’

My G s Ask students tp complete the Worksheet durlhg the remainde
.-~ of the class period.: *Circulate and check answers.. (You -

. might want stigdents- to work -in, pairs. ) Students mlght

respond as . follows ; L

“

Question: 2. Tanker trucks are capltal resources.?'

i . ':3.;;The plppllne system 1s a capltal resource.
o ) . ' K - .
cell .- 4. The plumber ‘s’ work in 1nstalllng the sys-
' . tem .is- labor. L SR
5, . The drllllng*rlg is capltal equlpment ;ltf
- is a tool people made. - . o
SR e - i»‘:B.;iThe dam, turblne, and generator ‘are cathal
IR L, Coemo, 70+ equipment. i '

L .
L

. Section B

VQuestion:. 8. ,Labor Work of plant englneers, work of

linemen.; -
Capital: The nuclear power plant the
. transmission, and distribution system, - .
" the. toaster. Going farther ‘back in ‘the _
CL Lo nuclear’ fuel cycle, other capital fquip-
s R . ment requlred would include the equip-". _
= v T “ment at the uranium mine and the mllllng
' N S and enrichment facilities.
\ v o " Natural Resource: Uranlum.
v o 9. -Labor: Work of: the factory workers. ct
Y . ° TCapital: ,.The faetory buiTding itself, :
: R ~* the meltlng pots, and other equlpment
» co - ¢ Natural Resoiirces: Natural gas, sand,- -
¥ : : . ',other 1ngred1ents Pn the. glass«.
10, Labor Workers on, the rig, reflnery
. workers, tank truck drlver, service
. . station attendant. - [ER §
< Capital: Ships, rig, tank truck
Natura Resource: Crude oil.
# . - - -, )
SUGGESTED EVALUAFION.STRATEGY .fuq L .\f

o 1. Aok students ‘to define ‘labot, capltal ‘goods, and natural
T resources. Have them give an example of each




.~ . - ) e

'J,”f-.,«'*2;”“aHave students answer questlons similar to those posed
'f -+ - in Sectioni A of "the stident worksheet "U31ng the Fac-

tors of Production to Get Energy." .

‘For examplet
*® ‘

"To do this..f" *f;j Reqyires this§;§ ‘-f. What is it?

1. Fly from Ch_aic‘ » oil refinery workers ,..(Answerj-Labor)
- to New York ° , ‘run reflnery . ) L :

< 2.. Truck Beef to crude oil e " (Natural resource)
.market il . ' -
3.. . Make glasswére' ' natural gas o .(Netural resource)
o e . S
4. Cook a meal watching the pot (Labor)

_oh a gas sfove .

s 5. Pump water ' wiﬁd’- S . (Natural-resouree)‘
‘ with windmill : : - . » .

3. Have students answer questlons 31m11ar to those posed
in Section B of the student worksheet "Using .the "Fac-
tors of Production to Get Energy., For example

. : 6. A farmer uses & w1ndm111 to pump water for irri-
y : . gating his crops. . X .
, Labor: swer-maintain - w1ndm111) . R
€ Capital:~ (Pump, tower, windmill blades)
Natural Resource: (Wind. Also other resources
e o o - - were used to create capital re-
x - = ' o Y sources and in obtaining energy

L3
£

from w1nd Q _ .

7. Two kids watch TVi_ 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, rallroad power
' plant, electricity wires)
Natural Resource: (Coal, water for coollng, air
' for combustion)

SPIN OFF L e
(HaVerstudentchollect artches descrlblng ‘the productlon of
energy in dlfferen historical periods or .in ‘different parts of
- the world. Have students ‘identify- the - labor,. capital, and natural

resource inputs used to produce energy. in each case.
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- WORKSHEET

USING THE.FACTORS OF_PRODUCTIOH TO GET ENERGY Ty
. "gj ) 5 . . . i ‘ ~
REMEMBER

B LABOR is people s tlme and effort.
~ CAPITAL: is anything people have made in the past.that can be
“used to make more goods and services. A hammer is capltal
.and so is a truck, a factory, or a road.
NATURAL RESOURCES are things we take from nature, 11ke ores,
water,'alr, and sunshlne.

Sy . : . o . . -‘,

SECTION A: Listed below are some ways people can get- energy. To

obtain this energy, it is necessary to use 1abor, capital,

and natural resources. Write either "labor," '"capital," or
"natural resource" in the blank space at the end of each 11ne,
to descrlbe what tbe thing 1n the second column 1s.,

"To do“thls..., .:'- Requlres thlS... B What is 1t7 ' Y
1. Heat a home with sawing wood into . ,;“” X
.a wood stove - chunks - ‘ :
2. Heat a home with " tanker truck : - o '
- fuel oil" Co . ,
‘ 4
3. Heat a home with . pipeline system

natural gas

4, Heat a home with installation by =~ -
a solar collectqr plumber .
5. Move a car using hdrilling rig
gasoline '
6. Light a home '~ dam, turbine, and
generatoxr

,
3

SECTION B: To get ‘energy, it is necessary to use 1abor, capltal
‘and natural resources. Below are some ways people get energy.
"For each way of getting energy, glve an example of labor, capi-
tal, and a natural resource used There are many posslble
rlght answers. . : :

-

29-



7. A famlly heats xts home with‘a qud‘stove, us1ng wood the' »
family members cut in thelr own woodlot. : .

Labor L . .
Caprtal:
2 L S ' : : . :
Natural'ResourCEf~ S - L R
8. A boy': makes toast inge 1eqtr1c toaster us1ng electrlc .

' energy from a nuclef- _poter -plant, . )
Labor: : e . )
Capital: N 3 o

t; Natural Resource o L

9. A glassware factory uses natural gas to melt glass, and makes.
bottles, : - ,
Labor: ’ L _ - : L - .y
Capital: T
i : Natural Resource
~10. A man burns gasoline in a car to drive to the supermarket
The gasoline was made from crude - oll from an off-shore 011 iy
e on ermde s | ®
Labor: . , T ' - . :
— Capital: . S ) ‘ )

Natural Resource: - .~

: J

~
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' o . LESSON 4: ENERGY ALTERNATIVES . -
SBECEPTS; Costs’ and beneflts decision naking ot - o

.-

RELOMMENDED USE Mlddle school

’ . . ’ ‘ .~

%

ﬂ~’-'TIME REQUIRED 2-3 class perlods.E

: MALEKIALS REQUIRED Handouts:: "Background"
: "Proceedings"
"Costs and Benefits"
"Review Sheet" = z ' P
Blackllne masters of student H/ndou s are prov1deﬁ7'

R . Lo -

'ECONOMICS IN THIS LESSON: - DR R

-
When a persoh or a group chooses one type of goods instead of -
another, they are making a trade-off--- that is, they may be tradlng

-of £ less -of one thing for more of something else.  Society has”to make
" trade-offs too, e.g., between its need for more energy and its :
desire to preserve the enviromment. Essentially this involves
comparing the various costs and benefits of each of the alterna-
. tives. It also involves determining how these costs and benefits
. will affect dlfferent groups w1th1n the economic system.

8 - .
RA’I‘IONALE o SR : L

It is 1mportant for students to reallze that whenever a de-

cision is made, there are costs and benefits associated with'it.
The purpose of this lessvn-is to give students .an opportunity

. to begin to identify the benefits and ‘costs, the good news and

. bad news respectively, assotiated with the use of different .
"energy sources. Identifying costs and benefits associgted with .
alternatives is an 1mportant step in 1earn1ng how to make well-
reasoned decisions.

’INS”RUCTIONALJOBJECTIVES- o : S E -

-~ 3

On completion. of th1s 1esson 1earners will be able to:

1. '1dent1fy some of the costs and benefits assoc1ated with e
certain energy alternatives;

2. use costs and beneflts to make dec1s1ons about enexgy
alternat1Ves. o , , ,/J%z

SUGGESTED TEACHING PROCEDURE

NOTE: In th1s lesson students will part1c1pate in a s1nu1a— .
' ' tion. The simulation revolves around 'the meeting of the
. Board of Directors of an electric utility. ' They are’ ttrying
' to choose between building a coal- or a nuclear-powered plarnt.

-

’

o 2 31
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. : : SRR T

~“You m% want to.use the miterials included ‘in this lesson
usl

. exclugively. - It is complete.  However, you may want stu-:-
: +  dents :to supplement what is contained in these materials = W
* by doimng.some research. L ST L L

- A. Io,begin.thié'iésson'havé_students read the "Back- -

ggno#n@”?hanﬁOut.'ﬁReview"thefbasic:faCtsgas.a391a33}1‘_**x;
- ' ' _ i)' A:.study shows that in 10’§eérs‘e1éctricity‘
: ‘ -+~ production will not match anticipated con-
: 3 T .. ¢ dumption. T R N
- ii) Using .0il to generate electricity. is-too

expensive.

\fiii) Board members décide to build anothet 1argé

7 plant. | _ . _ . .
‘4v) They must choose an energy.source for the~
-plant ~ eeal or nuclear. % '

jNOTE: .Other<energy'a1ternétiv;s.x&ke solar, wind,
etc., -are not yet able to generate!l 500 MW in one
e . "~ place. s -

v) A hearing is to be held to. hear presentations
* 'by representatives of the coal and nuclear
‘industries. ~People concerned about the environ-
mental impact of coal and nuclear energy will
: also be speaking. T I ‘
¢ -vi) As the simulation begins, the meeting is aboiut
. ‘to start. .y
B Distribute the "Procedures'" and assign roles. You
might ask students to review their parts over night
‘before the hearing is held. You will need to: assign
the following roles. Outline responsibilities of
.each role to students selected. :

Chairperson: Board of Directors - runs the meeting

‘jLawyérs (6) - make presentations for the enviﬁpnmentaiiéts
. "and the energy companies. '
- -2 } :
Witnesses (3) = make preséntatiéns related to lawyer$' state-
: ‘ments o ‘. :

Recorder: . played by teacher -:keeps recotd of the key poigts
o made . (might use a tape recorder)

Board of Directors (remaining' class members) ,-q;'isten to pre-

sentation, ask questionS'of presenters,
- and make .a decision.

: .
3 I ) !
2 . :
.
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NOTE: The handout "Costs.and Benefits" should be distributed
" to Board of Dirkctors. Tell them to use these forms to Keep
track of the costs (disadvantages) and benefits (alvantages)

.- associated with.the two energy sources, as they listen to the
presentations. y S e '

C. ' When'everyone is ready, the Executive Sessioh of. the
: stletro Power and fight Company Board. of, Directors
should begin.: .Events sBould follow-the 'Proceedings."

D. After all statements are made and questions ére'asked,
the Board Members must debate among themselves ‘the
merits of the two energy sourtes. Divide the class
into groups. (Let. the lawyers, witnesses, and chair-

" person join groups.) Have each group ‘come to a decision.
Encourage them to make their decision ‘based on the costs
and benefits associated with each resource,

E. Each group should announce its decision. Decisions can

be announced in a variety of ways - in a classic "form

*letter'",, in the school newsletter or newspaper, éetc.

The announcement should contain a rationale, &

. . S _

- NOTE: You can decide what form the final decision should

take or let the Board decide. . - : T

SUGGESTED.EVALUATLON PROCEDURE:

©-.. To conclude this lesson, have students compleéb the '"Review
Sheet.'" "This can be assigned as an in=class activity or as hQ? - :
work. You might consider using student answers to these quest ggs
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 o | . ,

| ¥

. .
You might have students examine a number of alternative sourcei

. 'of energy not, considered in this lesson, using the criteria devélopéd
here as a framework. , L : . o

A reasonable task would be to compare three energy alterna- -
tives that can be used to produce electricity, using the chart
developed in this lesson. The FREE AND INEXPENSIVE RESOURCES -
section of this unit lists several sources of information for
“this task. . - : : .
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L HANDOUT

& BACKGROUND
o -

.

Last.yeat}thelMetra Power and Light Company (MPLé)féondﬁétédv o

a study. The purpose of the study was to estimate future elec-
tricity needs in the region served by MPLC. The study showed
that in 10 years there would be a problem. Electricity*produc-,
tion would fall short of expected consumption by 500 megawatts.
4

L

In the past MPLC always solved its energy ﬁroblems in the same

~way. -It built a new electric generating plant that .used oil for

fuel. Now the price of o0il is so high that another solution must
be found. ‘

-
M

The MPLC Board of Directors reviewed the study of future electri-’
city consumption in the region. ,They quickly decided, to build

., another big electrical generating plant to provide the additional

500 tW of energy needed.

¢ The Board of Direéfors knows something about energy alternatives. -
" They realize “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? C g e

Pe

foré, the Board of Direcfors of MPLC felt that they could not
choose between 'coal and nuclear energy withauyt more informatiogh

They ‘decided to hold a meeting. They invited experts from the
coal and nuclear industries to make statements. People concerned

‘with the environment were -also invited. After all the information

is gathered from the speakers; the Board will make a decision.
\ ®

34 O .
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‘Most of their experiencegpad been with oil-powered plants. There-
o)
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PROCEEDINGS

 Public Meeting) . . el e
Metro Power and Light ComFany - . ot
Board of Wirectors : :

CHAIRPERSON: Welcome to, this meeting called by the Board of "
. : Directors, Metro Power and Light Company. - - -
< , . Coal and nuclear energy are dependable sourtes ‘ -
’ ~for making electxictity. A But we use both at - .
. ~ great risk to our environment and health. Let's © .
v . logk first at the:envirommentalists' side of the. -
: ' story. Then we shdll listen to. the coal and e
g -+» s nuclear ‘power experts and. hear their side of
co - the story. Lawyers for the environmentalists,
ywould you state ydurqcaseZ' o

R ONE: (Environmentalists): Many people depend on electri-
' ' ' ¢ity in their homes and on their jobs. <Certainly
" coal is an important resource for generating elec-

tricity. But getting the coal from the ground '

- - hurts the environment. . Strip mining damages
o , 1§g§: areas of land. A huge machine removes

: ' t 0il to get the coal. This kind of mining
SR : causes erdsion of thge land. Often there are
L landslides and falling rqfks. AU (

~

N Underground mining is damaging also. Water seeps T
. . ~into the abandoned -mines and mixes with sulfur
from the cdal to make acid mine drainage which -
kills .fish 4nd often colors the stream red.

@L

Ladies and Gent emeA\Of the Board, coal mining is .
also- dangerous to the miner's health. Black lung -~ - .
- disease has cost .the miners the loss ¢f their
' money and their lives. Coal miners usually have
short life spans. Many miners.get hurt in mine
Woof o accidents, too. I would like to call Mr., Vill
' _ Banks. He has black lung disease. .
. . R _
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. ) . ) .. Lo .. A . @ - ) . 1 ] . . i
- COAL MINER E}INESS: '(qoughing while talking) I have workeéd in

-®

ing killed ‘when I first's >d working in the:. s
mine because part of the mine caved,in. Then, ; ‘
last year, I got-black lung disegse from breath- :
ing the coal dust. It is a diseasg, the doctors - )
tell me, whith gets worse each yeay, and I will , .
no lohgetr be able to work. I-tel}/my sons not =~ = = -
to work in the mines. Even tholUgh: they now txain

No. 5 mine for 25 years., . i narrowly -avoided be- " @

‘miners to--avoid accidents and the pay is.good, it
‘is ﬁoo dangexous 4 job. | ' : '

LAWYER TWO (Ehvirbnmentalisﬁs): You have just.heard the hazards

2

LAWYER THREE (Environmentalists): Nucleén powér is used

é

in mining coal, Making electricity with coal is
another problem. ‘Burning coal in power plants’
gives off ‘hot gases, .particulate matterygamd-sul-
fur which,makes the air dirty. The sulffir combines

 with the water vapor in.the air to make” something

that smells like rotten eggs and affects respira-
fofy systems.- Carbon dioxide is also given off:

" Some scienfists believe that-it changes the cli-

ma’t e, ) e

¢ -

The coal wastes, or ash, .are hazardous materials. -

They have to be disposed of carefully., The hot' - !
water generated when steam is produced from the - -

‘burning coal is dumped into nearby rivers and

lakes. _This changes the environient of the o
,plfnts_ and ‘animals ‘that 'live” there. T .

“. ~
r

Even after the electricity is made, there are en-.

vironmental problems. Ladies and Gentlemen of (the -
Board, you have seen utility poles carrying high .
tension lines. You kggw how'ugly they are! These
utility poles and mil of cables needed use up a ,
lot of land. When these high tensdion lines inter-
fere with your favorite.TV grogram, then, something
must be done! . _ v o n =
.
| "primarily
to make electricity from steam in large power plants.
Uranium is the basic fuel and is found in ores and
mined in the western part of the United States. In
the mining of the uranium ore, uranium tailings -are
buried deep in the-grounds~, Uranium is radiodactive
for a long period of_timffr.It can be dangerous to .

* the health of those people living on sites where ‘

the uranium tdilings are buried. I, would like to
call-a witness. . . ' .

»
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WITNESS (Young woman w1th gray halr) My naﬁE is Mrs. Emma Hurt
: _ and 1 am 29 years: old and have 3 young children.

- " . I live in Grand Junction, Colerado. The radio-
'_ - - . activity readings where I live are. high due to
VoL .~ the-burial of uranium tailings under the town. .
- ST The doctors have just told me that I have .leu-
_ R kemia, a form of cancer of the blood, and: ‘only’
o . have a few years to 11ve. ~Who “is golng>to raise

o ... - my chllggen? - R ‘K+
LAWYER #OUR (Env1ronmentallsts) .Ladies .and. Gentlemen of - the 4,

: Board, yoy have just heard about the‘kind of health
problems that can occur in uranium mining. There
are other problems in the generation of -electricity.
One is a problem of waste heat. Nuclear power

" plants have more waste heat than coal fired plants. .
.and discharge all their waste heat into the- coollng

v water. This cooling water can kill the fﬂih in near-~
by streams or oceans. Some scientists also believe
that radiation is higher around nuclear power plants.

lJ

But the biggest problem is what fo do with the®
nuclear wastes or used fuel from these power

" plants. These wastes are stored in steel drams:
near the power plants. They are poisonous and

. . dangerously .radioactive for millions of years.
o ~The government has not made a decision as to
. ' - . where they will store these wastes while they
~ are radioactive.  Most states do not want them:

¢ stored anywhere near the people that live in
: ' their state. Future generations may suffer'if a

" gsolution is not found to their problem in th% e
next few years. We cannot let that happen! - <0

) CHAIRPERSON: Members of the Board, you have heard the case for
' the. env1ronmentallsts arguing against the produc-
tion of e1ectr1c1ty by, coal or nuclear power.
Since this is a special case, I will now open the |
proceedings to questions from the Board. Are there
any questiong? (After -the questlons) Could we hear

- . a summary of the env1ronmentallsts case’
RECORDER: . (Reads notes or plays back tape on the env1ronment-
alists' presentation. ) o oo

CHAIRPERSON: Now we will hear the case for the Energy_Industries.
_ ' ~ First we will hear testimony from the Everywhere
. - 'Coal Mining Company. Lawyer, would you state your
' case? . _ - :

v
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LAWYER FROM THE OOAL COMPANY : Ladies and Gentlemen of ti® Board,
I am-here to show, you and the people that coal min-
. 1ng is different today., . :
' aﬁﬁ‘ . :
We need coal. We have an abundance of it in th1s \‘
staté. - Coal is used to make’ electr1c1ty for your
TV and your kitchen appllances. Without coal many
people would not have ‘electricity for light.

.. Ve know that strlp nlng leaves .ugly scars on the'
& land. - The .coal minlng companies now are bound by

., state law to restore the land to its natural and
v o usable state. . L

Also, in 1970 the United States Congress passed
the Coal Mine Health and Safety Act. Ladies and.
Gentlemen, all coal Qpining companles today spend
' o a lot of time and money improving the working condi-
' \tkons of their miners and training them how .to mine
- the coal so that our safety records” are much, much
better. o "~
CHAIRPERSON: Now #e will hear from the lawyer from the nuclear
) power plant. . : >,

LAWYER FROM THE NUCLEAR POWER PLANT We have to use more electri-
‘city to keep our econofiy going! We need more -large _
o nuclear power plants so that we won't be dependent o
. : on foreign ‘countries for our energy ‘supplies. N ‘

"It is cheaper to produce nuclear power than it is
to produce power from coal. Also, it doesn't
cause any air pollutlon problems.

3y .
Nuclear power plants produce less radiation than '
your color TV set does or the granit€& in bulldlngs
in New York Clty.

Our safety record is ‘excellent. Even considering
«the Three Mile' Island accident, noemember of the
public has suffered physical : ‘harm from a nuclear
power plant. Statistics.show that this is not true
for coal. . '
As for the storage of radloactlve wastes,-we have
that problem solved. May I call on an expert wit-
ness to address that problem? Professor Alvarez
from State Techknical Unlverslty, will you please
come to the- stand° _ R
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WITNESS SCIENIIFIC EXPERT:

)

CHAIRPERSON:

RECORDER:

CHATRPERSON:

N

RO 3
X
-
»

Ay name is Professor Alvarez. I am:
a muclear engi eer from State Technical Univer- -
sity. ' We have 'done many studies on the storage of ;
long €erm radioactive wastes. Our pllot ‘program 13; “h'

< . 3

* Nevada - shows that making the wastes into a solid and . &

storing “them in underground salt formations will pro@ -
tect those wastes  from ever eleaking any radiation, .
into the atmosphere. We have presented our. f1nd1ngs.~~
to the government offlcials.

L4

Thank you Professor Alyarez. Do the membérs-of the

Board ve any questions for these lawyers? (Ansger = ™~ .
~questloE: e have assummary of the case forwf' R
the cdal and nuclea “gatility companies? = _ ot

[

(Reads or plays the notes of the coal company and
nuclear industry presentatlons )

&

The Board is excused to de11berate. Remember  that
you are to decide which source of generating elec--
tricity. is better to use while protecting the en-
v1ronment. '

%,

39 -

90




Yo ) F 2 T . T
= o > a - .- - .
. ° ‘.‘-':";‘ ‘o ' - ‘ ) - . o s .o
P € e *- " - N Al - . Lo
* ) s " N ' ’ . > -« T .
L . s . : s
- e e .o Lo
- . *.'" - ! ‘
Ce ) : . I ‘. . .. .
. | ‘{7~ costs AND! BENEFITS -
. - : . n : "‘ . '... N -
\ # v e " * -
. - ey '%0851’8 (Disadvantages) | - BENEFITS (Advantages)
.- ) L . . . : . ;
T ecoal. o e . S §
¥ B . . ’ ) - - .
't' . ',.' - ! > - > |
C N L4 N .
. ’ _?q,-i 4" ™ . o .
i . i ° “ , ’ .
. . - . .
¢ M B - - "
. ;
Lo M \ ¢ .
A I s P . v . \ ) ' .
) N L .
¥ oy ' - . . s “ ¢ ! RS
s . . \ ' c o,
’,"‘. ‘:”_v' o . , L N 3. i \ . . ~f‘ .
Coe ﬂ"' . » 3 " 2 . .
ol - ~ . .
) : . . 5 . i . - .
- - . s ! . . . -
Al [ . v ° d - - - -
' ! ’ » . : o, R
. . . .
s "o ~ ) : (4 N -
C ° 3
o . . . ) .
-;'4‘ ¢ . '.» ’ J . ;
[ - . )
X I ‘ a & .
N ’
' Y v’ ¢
- NS - . . . ——
: 2 * r‘ " ) )
. , ‘ i .
‘ ) # v
e ? J . "
£
.
R i , e , b s ;
. b . . ¥
3 . -~
' - . PR Lo
- . s
B . : q . i * . -
- N . . . . N
¢ -
*
vl 4
L J * . ' . * . . R ‘
S e AT . » ¥ ,
% .
: - : ‘ e .
o3, . . ‘
. - |
b4 .
AR X5 - M . .
o O ) . Y . -
° ... ~ -7 )
. - .. .
. ) ' - - 2
> -
' .
) N » - S . . .
‘ P 4 - \ Y
N . . . . - - .
S = N , - :
e . \ N .. s
.t ; - 0 o . 40 . .. .
. ° v N : :

EMC . . ‘ . R

Aruitoxt provided by Eic:



o
ERIC

xt Provided by ERIC

-~
.
¢
s
y
. o
]
.
«
a
2
-4
.
.




. .oa®,. . REVIEW SHEET . . - % & .
1.  What weré two things abOﬁt coal that made it seem like a .
' . reasonable energy .source’ for the Board to cchoose? - How about:- .

; two d1sadvantages7 < , o .
‘ -?
) SRR - , o S R ¥
— ' - ' : ‘;/jf;. —
. ., - " — ll.&. - *

2. What were two. thlngs about nuclear energy ‘that made it seem

like-'a.reasonable energy source for the Board to choose7
What are two d1sadvantages7

*

¢ .

.

. ) i - . . i . ’ N
,3; . If you were asked «t6 choose between coal and nuclear enéfgy |
to power a large electricity generating plant which would
you plck7 Why7
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"LESSON 5: WHAT DO _YOU GIVE UP TO PRODUCE ENERGY? -

N
i

. [
« e

| CONCEPT: Opportunity costs = . & - ~° = .
RECOMMEWDED USK:  Middle school .

« . } -" e . ! \ ‘ - ‘ - /l-
TIME REQUIRED: 1-2 class periods ‘ :

IIATERIALS REQUIRED: 'Worksheet "Other Uses for Resources That Could

— g *

'R - ~_ be Used to Get Energy"
'é’l . ‘ R Blackllne masters 1ncluded
« * ECONONMECS. T THIS LESSON: Co B | s

) Opportun1ty cost refers to what must be. glven up when dec1s1ons
are made to use scarce productive resources to produce part1cular '
goods or services. A decision to produce one good means giving up

" the poss1b111ty of producing something else. Thus, the .opportunity
cost - what could have been produced . w1thkthe resources instead -
is the cost of producing that ‘good. For an individual, the- oppor-
tunity cost of somethlng*purchased is the next best’ opportun1ty
that must be foregone.  For a society, it is the next best altex-
native use to which’ productlve resources could have been put. -

: RATIONALE v ' : o *7,

I
2

When déc151ons are’made to use scarce resources to produce-.
energy, opportunity costs are involved. Ahother use’ of these ' -
resources' is foreclosed Citizens must be sure that energy de-

-cisions are based on a clear understanding of the opportunlty
costs involved. - : .

INSLRUC IONAL OBJECTIVES

On'completlon of this 1esson“ learners will be ablé to:
‘« . - N ~ \

1. define opportunlty costs,f' \
2. identify the opportunity costs 1nvolved 1n dec1s1ons .
- involving the use of scarce resources. . . s

SUGGESTED LEACHING PROCEDURE:

., AL Have students read paragraph 1 in the student materlals.
B.  Ask students why they th1nk "time" is cons1dered -a.
f scarce resource in paragraph 1. They: might respond -
. "because there ‘are -only a limited number of hours in
L . . a day but there are numerous ways: people want and are'
S able td use that time.". , .o .a
u N ] - A

N




C. Haye students read paragraph 2. Review its meaning

- as.a -group. Ask them who must make a decipion about
the use of time. -(Answer: Me, a basketball player.)
;- Ask them what the alternatives are. (Answer: Prac=
o tice-basketball or work at the grocery store.) Here
is a situation where a. choice must:be made about th

use of a scarce resource - time. ‘
D.  You might ask. ‘students to describe situations .in yhich
they have been faced with choosing between alterpative
ways of using. scarce resources - like time or income.
' NOTE " Record. student exalees for later use. .
K A .
I, Have otudents read paragfaphs 3 5. As a class, ‘review
"~ the characteristics of opportunlty cost*
a. Not measured in money,»
_ *.  b. TRefers to the next best.use of a resource that
. - - . is foregone when a decision is made to use that -
: resource in a particular way. - .
F. Review the examples of opportunity costs in paragraphs

4 .and 5. It is ‘important’ for students to realize that
opportunlty costs are the next best opportunltles
passed by or foreclosed ‘ , / 5

LG.M Have students follow the directions conta1ned }n para-

graph 6. They should respond: . -

R ;
o a) The girl's time is llmlted She must choose how : ‘
- to use it. The opportunlty cost of ‘her ‘decision ‘
to- go.with one boy is not being abde to go to the
dance’ W1th the other boy. o : :

b) The lot is” the scarce resource, The opportun1ty
cost of using the: lot for a park'ls not being. able
~* to use 1t for a parklng lot s '

Pl

D)

. :f - ¢) _ Steel is the limited resource - here. The opportunity
‘ "cost of building the brldge is not being able to
build the hospltal .

H. Return to the student descriptions' of decision—making
. situations generated in response to Step D, above.

Have students apply the questions asked in paragraph
6. of the student materlals to their examples.

I. In paragraph 7 of the student materlals attention T
focuses -on energy. Have students follow the directions
contained in paragraph 7. (¢If your students have com-
pleted the lesson 'What Is Needed To Produce Energy?",

. ' ask ‘them to identify which resources in the stories
, : ~are natural resources, cap1tal goods and labor ) -
' They should respond:: . , ,




a) natural gas;i to heat homes or to make fert111zer
‘not being able to use the natural gas for ferti-.
11zer (Natural gas is.a natural tesource. )

b) crude oll to make gasollne or to make plastlcs,
not being able to use that crude oil to make i~

plastics.: (Crude 0il is a natural resource.)

- . ¢) concrete; to ‘make. buildlngs for.a nuclear power
: plant or to build dams; not being able to use : :
that concrete to build dams (Concrete is a :
capltal _good.) . o °
d).land; for a w1ndm111 or a radlo antenna, not
Belng able to. build a’radio antenna ‘there.
(Land is. a natural resource.)

« e) the skllled workers; to find and produce more
A energy or to create other goods; not using the
' workers to create other goods. (Skllled workerS/'
are “an example of labor,) :

..
s 93

NOTE TO TEACHER: “Students mlght 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 re=
fer to the next best use- to which a resource can be put. Bt

e End the Lesson by p01nt1ng out that students and the1r

, . : families must recognize the opportunity costs involved
in the decisions they make as,energy consumers. For
example: What next best use of 4 family's limited
income is ¢ c¢u up when a large portion.of that in- )
come. is spen: on gasollne to keep the fanlly station . *

. ~ wagon going?. (This is a topic considered in detail
3] f ~ ipn another lesson. But it is an 1mportant point to
- make now,) : -
Point out also that as citizens, studgnte have a re-

spon 1b111ty to oversee how erergy decisions’ are. :

made in their communities.’ and nation., One 1mportant

R aspeci”0f that monitoring involves watching the ex-
s . - tent“to which opportunity costs have .been considered

R in energy decision making.

] . .
SUGGESTED EVALUATION ST RATEGY
é :

1, Ask stude:i.: to define opportunlty costs.‘ Have them
: glve an example from their .own experlence. :
L 2. Develop d series of short stories srmllar<to-those o
‘ " contained in paragraph 7 of the student materials..
. Use the -quéstians in paragraph 7 ‘to test students' .
R ability to identify'the opportunity costs;involved -
©.  in degeisions involving ‘the use-of scarce resources -
to produce energy. -




N
. -

. The worksheet.entitled, "Other Uses for Resources That ‘
Could Be Used To Get -Energy" will .give -students additional prac-
tice in identifying oppertunity 2osts .involved in -energy produc-
tion. The worksheet contains m list of resources. ‘Beside each -
resource is an example of how it .can be used to ‘produce ‘energy.

SPIN OFF o B

‘The students'stask is to suggest the next best use for that re-"" ~

source. Let students use their imagimation. Accept -all reason-
able answers. o . , S .

-
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a) ‘natural gas; to heat homes or to make fertilizer;
. not belng able to use the natural gas for fert1-=
{ 1lzer (Natural gas is a natural resource ) v

b) crude 011, to make gasollne or to make'plastlcs-'
not being able to use that crude oil to make

: plastics. (Crude oil is a natural resourge. )

c) concrete- to make -buildings for a nuclear power
plant or to build dams; not being able to use .
that concrete to bu11d dams. (Concrete is a '
dbpltal good )

d) 1and for a W1ndm111 or a radio antenna, not . .
Eelng ‘able to build a radio antenna there.
(Land is a natural resource.) ‘ RS
-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 1abor ) :

NOTE TO TEACHER: Students might argue that thete is more than
one alternate way to use each of the resources described in

the stories?T You should point out that opportunity costs re-
fer to the next best use to which a resource can be put.

J. End the lesson by p01nt1ng 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 T
income is ‘given up when a large portion of that id-
come is spent on gasollne to keep the famlly station
wagon going? (This is a top1c considered in detail
in another lesson. But it is an important polnt_q@hf,“ T
make now.) : S S

o N

.. 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 inyolves watching the ex-
tent -to which opportunity costs have been con51démed_
in energy decision making. -

SUGGESTED EVALUATION STRATEGY: - e

1. Ask studehts to define'opportunity costs., Have them
- give an example from their own. experience. .t

" 2. 'Develop a series of *short stories similar to those
- contained in paragraph 7 of the student materials.
Use the questions in paragraph 7 to test students'
ability to identify the opportunity costs involved .
in decisions involving the use of scarce resources
to produce energy. ) - “

A7




SPIN OFF e .
~ The worksheet ntitled, “Other'Usesffoi'Resources That
Could Be Used To -Get Energy" will give stud
nity costs involved in..eneggy produt-

nts additional prae-’

tice in identifwing opportu
ing a list of respurces. Beside each -

‘tion. The worksheet contal _
resource is an example of how it can be usedgto produce energy.

The students' task is to .suggest the next best use for .thag re-
source. Let students use their imagination.

ablé answers. | _ ,
i o
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STUDEWT MATERIALS: OPPORTUNITY COSTS
1. All decisions ihvolv1ng the use of searce resources
force us to choose between alternatives. For most -
~of us time is a good example of a scarce resource.
ror s We always have so much to do, but a limited amount
of time to do it in. We must make choices about
the use of our limited time.
2. Imagine that . you are on your school s basketball
team. After school each .day you have two hours
"available before suppér and homework. How will
you Use these two hours? You could go to basket-
ball practicé. The coach has a rule that players
-must attend all practices if they want to play .in .
the weekend game against other .schools. ,You could
“spend that time worKing at the grocery store. You ,
.want to earn money-to buy your mother a b1rthday
. present., These are your alternatlves.

3. Decisions have opportunlty costs associated with o
© them. Opportunity costs are not measured in dollars.
They refer to the next best use. se.of a resource that :
-is passed up or foregone when a decision is made : »
to use that resource in a partlcular way

4, If you Sand your time-pract1c1ng basketball then L coe
.you will pass up a chance to earn‘money for a pres- T
ent. Not being able to’earn money to buy yours '
mother a birthday present is the opportunity cost
involved in deciding to spend your time at bas&%t—
ball practice. ' ' o

-5. - VWhat if you decided to spendryowf time working at

: the grocery storc¢? What would your opportunity

cost be then? It would be not going to practice

and thereforé not playing in- games against other
,schools. .
6. All dpc1slons made * about the use of scar%e resources
"~ involve opportunity costs. Below are three stories.
In eath&case identify the resource about which a
decision is being made. Then describe the oppor-
tunity cogt 1nvolved in the decision. '

a) A gir] has two dlfferent boys ask her to the
same school dance. What is  the opportunity .
cost of her dec1s1on to go with one boy7

b) A city has a vacant lot thatvit can use for
a city park or as a central pdrking lot. Vhat
is the opportunlty cost 1nvolved in bu11d1ng
the park7 )
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c) A small country 'is able to purchase enough steel
to build a bridge or,a hospital. What is* the
opportunlty cost of maklng the br1dge7

7. Scarce resoutrces are used .to produce energy. *Using™
. those resources to produce energy means that they can-
not be used to. produce something else.. What opportunity
costs are involved in energy jg§oduction? The following !
stories will help answér~that'questlon. For - each story

i) Identlfy the scarce resource about which a dec1slon .
is being made. L4
ii) 1Identify the alternate use to which the resource
can be put.
(_ iii) ‘Describe the opportunlty cost 1nvolved in the o
decision. : T

a) A million cublc feet of natural gas can be used to
_ heat homes. If can also be converted into fertilizer
to grow food. 'What is the opportunity cost involved
in us1ng the natural gas to heat homes?

.b) A mllllon barrels of crude oil can be used to make
gasoline for cars. It can also be made into olastlcs.
What is the opportunlty cost involved in usi:- the
crude oil to make gasoline?

c) A certain amount of concrete can be use
the containment building of a n -~lear p
It can also be used to build hyuro-elect

“What is the opportunity cost inwolved in using
* the concrete to bﬂlld a.nuclear power plant?’

d) A windmill can be built on a certain p1ece of
land. It is also a good site for a radio station
- antenna. What is the opportunity cost ‘involved
~in building the w1ndm111 on that piece of land?

.A‘y_

" e) Fifty skilled workers could be used to find and-
. - produce more energy. These workers' could also
be used to create other goods. What is the |
‘opportunity cost involved 'in using them to find
. .and produce- more energy? s
- «
8. Energy production requires that declslons be made about
the use of scarce regources. These decisions will “in-
volve opportunity costs. The next best use of these re-
_sources will be given up or foregone when they are used
to produce energy. It is .our responsibility as <titizens
"to be sure that energy decisions are based on a clear
understanding of the épportunity costs 1nvolved '
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. WORKSHEFT

¥

OTHER USES FOR RESOURCES THAT COULD 'BE USED TO GET FNERGY

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

: Fx: . e of use Example of use |
Resource : . to get energ% A4'; for another purpose
‘i.Ecoal R burn 1t ‘ |
ST - 1 ) . o .
27 farmer's time ~ oiling windmill : .
3. uranium = . . ~ make into reactor
VT | ,f
4, sunlightsg S grow trees for'.© P Y
oL : : fuelwood y :
5. drillinc ~ig L #4-:11 <“or oil or X
. gas
+6. iron pipe. . make a pipeline .
g : . for natural gas L
: S
7. power shovel ~ . use to surface-
‘ 'E 4‘7mine»coa1
8. natural gas -’ to power: compyessors ' Loy
» ; . that push gas through o '
. the pfpellnes ‘ ' ’
: . * : o - ’
9. éﬁip carry .crude o0il from
' : . Africa to the United S
= . States ’ N
10. wind . - drive a windmill
5 » .
N *.




ALESSON'6E NO WAY QF'REDUCING ENERGY USE IS FREE
i C | I - " )

CONCEPTS: Oppgrtuﬁityfcosts
KEOLMENDED USE: Middle school

. TIME REQUIRED: 1-2 class periods

MATERIAL REQUIRED: Student materials included

ECOWOMICS IN THIS LESSON:

, Opportunity costs refer to what ﬁgst be given up when deci~
, sions are made to:use. wScarce producti resources ‘to produce
partlcular goods  and services. A decision to produce one good
rmeans giving up the possibility of producing something else.
- Thus, the opportunity cost - what gould have been produced with
the resources instead - is the cost of producing that good.
For an individual' the “®pportunity cost of something purchased
is the other things that must be foregone. For a society it
is the alternate uses 'to which productlve resources could have
been put.

. . ’
-* N B

When a person or a group chooses from among alternatlvec,
‘this involves cqomparing the various costs (including opportunity
mgosts) and benefits of each of the alternatlves.

RATIONALE: : . .

-

‘In deciding whether or not to undéxéake measures to reduce
energy use, it is necessary to balance the costs of a partlcular
measure against its expected benefits.. Most people ar?d. aware
of the benefits associated with energy use reduction measures.
But do .they realize .that there are'opportunity costs as well as
monetdry costs involved in 1mp1ement1ng those measures? The

. pufpose”/of this lesson is to examine the opportunity costs

—ﬂassoqiaged with- dec1s1oﬂs to reduce energy use.

. \h
INSTRYCT IUNAL UBJECTIVES \\ Q

N

On completlon of thls'lesson, learners will be.ablevto:
_ o

1l
2. describe

define op &rtunltn costs;
lated to Zeduc:.ng energy use. '

R
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SUGGéSTED TEACHING PROCEDURE:

A. Begin by saying: "For.most of;us, time is a good ex- .
ample of a limited resource. We always have so much
we want to do, but a limited amount of’ time to do 1t
in. We must make choices ahout.the use of our \imited
time, and other limited resources." " AU

[}

B. Go on, '"Imagine that tdﬁight you will have one hour
available between suppertand bed, time,~ How will you .
use that time? You could watch T.V., your favorite
show is on tonight. You ‘could spend the time -

l " finishing a book report. It's due‘the day after g

tomorrow. These are your choices.' :

C. Diagram the situation described in Step B on the
. ‘chalkboard, as foliows:<

’

Q 02 . . o1,

One Hour time, a limited resource. -
- ’ 'i‘ Choices;‘ _ ' ' -
Watch T.V. -, |+ Finish Book Report

y

v
v

' \ : . : o : : .
| D.. Then say "Decisions have costs that go along with them
X that are not measured in‘dollars. ~These kinds of costs
refer to ‘the next best opportunity that is passed up.
when one choice is taken instead of.another. These
costs: are called oppgrtunity costs. S &

E. "Let's say you choose to watch your favorite program.

, Wwhat 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.

. . . . P s
¢ . .
~ B El . . :
' . T .




. ,F. Ask "What is the- opportunlty cost 1nv01Vcd 1n choos-
9. . 1ing to ftnlsh your book report?'" Students should
P ™ respond, "Well, I give up the opportunlty’to watch
‘ . .~ -my favorite T. V program. So the opportunity cdst
s : R gfvf%nlsh%ng my report is” not belng able to watch

P

L G. Distribute ‘the student handout "Opportunlty Costs." .
NI Have students read the directions for Part A, Re- =

view the directions as a group. . Then have .students = ©

. complete Part A.. : : A '

J i Review student answers to the questions posed in .
- Part A of the handout. They should respond:
. . 4
Situation One: , - #) Mark's time is the 11m1ted re-
‘ . ‘ - source. )
o S ii) (Student's choice) . _
o iii) If dtudent picks baby sitting, Lo
then the opportunity cost is :
_ not being able to go out with S
I friends. If the :student picks
- . . going out with friends, then the :
oL o oo *opportunlty cost 1is nog‘baby sitting. =

v

<

' Situation Two: i) Tina's paycheck is’ the 11m1ted resource.
. ii) (Student's .choice) ' -
‘ 4 »iii) If student picks new record album,
. ’ : then the opportunity costsis ndt belng

e , able to buy a new shirt, If student
: : C S plcks new shirt, the opportunlty cost
5 o is not belng able ‘to ‘buy a new: record

IR . . ' o . Lo ‘ album. : . "' N
r . Lo v S €
F_\ & NbTE Polnt out that in this case a money cost -- the prlce
of the shirt or record -- as well as an oﬁﬁortunlty cost “was
-involved. . T . o
. o Situatioh Three:- ~i) Space in Bill's yard is, the 1hm1ted re-
) ‘ . . \ source. : .
: : i# (Student's ch01ce) ' _—

~iii) If student chogses to grow tomatoes
' : ; ) - - then: the opportunlty cost, 1s not belng
L . - . " able-to grow green peppers. .If the
’ K , _ * . student picks green peppers,,then the
y . . - opportunity cost is- not belng able to

?

' - . grow tomatoes,

I..b’Complete this portlon of the 1esson by rev1ew1ng the , - : ' ;
meaning of opportunity costs as follows: (You may . .
. want. to write these p01nts on the chalkboasd ) e

X . "o } .
. . Lo 'V_ oo . s 1
. . IR W, .

At




. < g A . - RN L. - . i
a . +1) " Ve must m&ke'choices,about>tﬁk'use of our
ST limjted resourcess IR S
. IR & D) When_ong;inifg is chosen over another, there .
. & .. is sométimes money cost -involved. . :
. ' - iii),  There is always an opportunity cost involved. - :
' o . iv) ¢ An'.opportunity cost is not measured 4in dollars .
» .+, 3dnd cents, . ; o L . .
N v) - It is the next best opportunity that is given .
o up when one thing is chosen instead of anothe{.

N | A . ..‘

J. To begin the second part of the lesson say ''Consumers

. * are often faced with making choices. Some of these R
¢ ) : choices have to do with energy., Here's an example-
. ‘"et's. suppose that the price of electricity increases. L
", “If this happens most consumers will:try to- reduce or:-
.., ccut down on the amount ofreélectricity they us€," - Then
' ask "How can a condumer cyt down on’ the amount of oo
) ‘s 'electricity .she uses ‘in her home?'" . Record student re- . ,
R "~ gponses on the®chalkboatd. They might; respond: ‘ ) .
o o By turning out lights;’ : \ -
£ . . 6 By using certain electric appliances less (e.g. .

oL fewer hqurs of T.V., etc.); - : .
L ‘o’ lf.shg/%as an electric furnace, she could-turn o ,
o * » "“the tHermostat down; . o T o
"~ "o She could insuldte her electric water ‘heater; .°

o She could use some appliances-differently-(e.g., . _.;\' -
open d-i;shwasher door to dry dishes). . = e '

. .. Some students might mention that, she ¢ould turn. to e

. .+ . - a substitute. If she heated her home with electri- ' :
' ~.icity, she might replace her electric furnace with
“. v, one that use¥-.natural gas. o " (j R

K, '"There are a lot of ways to reduce the .amount, of, © .. . . .
. electricity used in the home. But before an¥ of these
. '.ways are used some: choice must be made,-like: :
L o 6 ' Should we start turning off the 1lights all the
N * time or “should we go on &s we are? . -
'+ o "Should we buy an "old fashioned" hard operated. L
w~ - " . , can opener Qr keep ‘using our electric 6ne?". : IR

‘ : +7- ' "Let's imagine that a:consumer is faced with ﬁ%&fng .
y - one of these kinds of choices: She examines the : AN
‘family budget very carefully and finds 500 dollars : '

" that could be used to buy orfe of those new energy- o,

’ ‘:effhciept-rpfrigerators that uses only a little . « - Lo e

. ‘electricity,to operate. . R Toes

vl e
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R '"She flgures that electrlc1ty prlces w1Il heep go—.. S
. - % . .. 1ing Up so by spending -some-money now for an lenergy - .

S 'eeff1c1qnt refrifgetator, the- fam!T? will’ save & lot of . -
- 7. - money in the future on the electg@c bllls. 5_*'f( ‘
, " "Then she starts wonderlng Do Igo down to the appll— e
S A ance jstore and’ buy a.new- refrlgerator or Should .- '
vl 0o o spend SSOQ to get my tééth flxed7 These caVLtles
RV are, kygllng mel'

v

. *’ B3 ’ B . . *

"Let s say she. dec1des to g0 ahead and buy the energyg
efficient refrlgerator; "What arefher money costs?"
(Student. response - $500% "What is her opportunity .
cost?¥ (She: glves up an opportunity to get’ her teeth_
~ fixed. - so thé: opportgnlty cost.of buying .the refrlg-
’Aerator is ‘not: gettlng her teeth flxed ) r '

‘. . ~. ’

L. Have students read. dlrectlons for Part B of the hand-~'

- out), "'Opportunity- Costs." Review the directions as.a

group.‘)Then have “students’ complete Part B - Encou -

“ age them to ‘use the1r 1mag1natlons. R T A

_ Iy _
: o, 0, M. Re01ew student responses to the questlon° asked in »
' ) S : ~ Part-'B as a class.. Many answers -are: poss1b1e. Be -
. . - sure, however., thatj he represent opportunltles A
' foreclosed by the 1on ‘made’ in each case. Some '

‘ I | _ | possu.bllltles L _N::,‘- - . : i
' A a)v G1v1ng up tomfort of cool.temperatures in your -
<« ... . . house; . ,
P . *b) G1v1ng up- the opportunity to move around the - .
A ...« -~ city‘on your own ‘schedule; what could you do i+ T
: L . with the time spenf Jaiting? = = - S
D T .~ ¢) Other’ things ' you coﬁld ‘have done w1th your time
.. - and money; ° L
. d) Giving up your- old frlends and famlllar nelghbor— .
~ ¢ " hood: ¢ - S : -
&) Giving up spare tlme that you spent to buy and S
® ,-. -, operate a large refrlgerator needed to store all L
A Lo o that per1shab1e“food X A _ o
Lo S 3 e o ) ’ SO
‘ jNOTE TO TEACHER Students mlght argue that there is more - €7

tham one alternate way ' of using each of ‘the limited resources
described in these sitdations. You should:peint out ‘that

. opportunlty .costs. refer to.the next best use to whlch the

- resources can be put. . . o PR .
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.“To end th1s3ﬁesson,.rem1nd s’
. make’ dec1s1ons they- mist’ con51der”the costs as well-as.:

‘" the. beneflts ‘that.go along with those decisfons. P01nt ¥ N
“out in closing that when: costs are -estimated, money . |

'd;its that When consumers

costs are often impertant.  But opportunlty costs =
the mnext best opportunity that must _be given up. when . 2
a partlcular dec1s1on is made-- must always ‘be considered .

. -
l . N

%

‘The

'vglve an example from their own experlence.,{

;poss1ble statements LA K

h.VALUATION STRATEG.Y T T S S
Ask students to- deflne opportunlty costs. Have them

Develop a- serles of short energy saV1ng de dIStatee:

: ments similar to those’ contained in-Part B e: stu-

‘dent ‘workshéet, ' Hawve’ students describe ‘an opp thnlty
cost associated. wlth each dec1sion. ‘Here are.s me_“

- a) 'Decldlng to reduce the amount ‘of natural gas

used by turnlng down the thermostat in your'

‘home ; . V‘;i*‘b
.b) Dec1d1ng to reduce the %mount of gasollne used
- . by gettlng your ear’ tuned . &

. oo : e

e

g N — . . - . v [} )
. e . . 9 . . ‘_1 . : - 4

. VS Department of Fnergy publlshed a“ free pamphlet en-
titled’" ips for Energy Savers;ﬂ Slngle copigs, can be obtained ;
oy wr1t1ng.~v A S o R . L™

S "Tlps for. Energy Savers —*‘{,;,'lntv' g . lfs
AP Pueblo, 'c0 81009 R -

In the pamphlet are hundreds of suggestlons for redu01ng/J ;
eneray”Ebnsumptlon.' These suggestlons .are grouped under. three head-

Cings: (1

). In and Around the Home (2) On the Road (3) In the

Market Place.

X . . e

Have;;;udents examine the sugge;?lohs 1n/the pamphlet.

Assign them/the task of descrlblng opportunlty costs assoc1ated

. with thes

suggestlons.. o
. . . S




'fPart;A{j?Shdﬁﬁ,bqloﬁ are choices faééﬁfby;difﬁéreht people. Inm’

e

STUDENT - HANDOUT. -

o f

L e

o o e S

v “ L e

Y -

&

_ + each-case (1) identify ﬁhenlimitéd}fesouICe de$Cribed,n(ii)ff
o identify the choice that you ‘would pick;and (i1i) statk the.
" opportunity cost ianlved.inamakingfthatﬁchoiceé “Use t

- space provided for your answers,

'

"Situatigq_Oﬁeﬁg Mark can bébyéit'on’Satufday night or

' : , .. go out with friends.
i) What limited regource is described here? -

~"ii) Which choice’ would you pick?_ - - _
.iii).Wﬁathis.the-opportunity cost involved in making €he-
choice? N S oL Lo T

i i *
N

S ST | "“;f

N Situation Two: _Tina'ban‘spend_her‘payChéck received for -
[ o - ' delivering newspapers to’ buy a new record
o  a1bum or a new shirt, - Lo
- 1) - - What limited resoﬁrée”is-descriﬁéd'Here?'
‘ ii) -Which; choice would you pick? , B .
S _/iii) What is the opportunity cost involved in making that
i choice? » L - .
o, ST
. . .)?:‘ fu_v,.: . - B v }
Situatign ?hreef ' Bill groWs'vegé!Ebles'in a smallugarden'be— -
S R .hind his ‘house.. He haserough space left: E
to plant either tomatoes or.green peppers. "
i) What ‘limited resource #is des¢ribed here? ¢ . -
ii) Which choice would you pick? .~ | L o
1ii) What is the opportunity c¢ost involved in making fthe
~ choice? . . ‘ ' 5 v
N 'y T o
; — —— = 4
h Part B: Listed belpw'aréZS'déciSions that you - could make to 're- y

duce energy use. There are benefits (in terms of possible
future!saVings)wthgt“go’along with each, Some decisions
have money, costs &ﬁét,gQ‘alohg with them. Your job, however,
is to consider only opportunity costs.,  Write down; in the '
space ‘provided, 'an opportunity cost that would go hlong with.
each of these'decisiqns. Many~differeq€ answers. are, pos- -
sible., ~ o s ' Lo

. P Al o W o L
) ) i e 5 . : ~
& . .. - . ) .
te . . ! . v .

q
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. ~a, Saving energy by turnlng down the thermqstat on your
oo alr cond:.thner S R ;
T ‘ , b Decidlng te reduce the amount of gasollne used by .f;
il ' taklng the bus. L e
- . cl. Deciding- to. ‘reduce . the amount of heatlng oil. used by
. - . .spending ,the weekend cadlklng and weather stripplng
T e : "veyourhome . i M - Ll e
‘ Lod. - Dec1d1ng to reduce the amount of gasollne -used by .
- mov1.ng to El home ‘nearer the pl%ce w’nere you work -
. e. Sav:.ng gasollne by d01ng all your grocery shog?plng
) in one. weekly trJ.p _ * .
. . ‘—\ —‘. . . . ,' . . .
o~ . "“'
) ., T < .
f .' L 4 : ‘- ’
' . 5 L
. s/ ’
R ‘
~ ' b T . .‘\
L ’ \
. 2 ] ", ’
‘ ~ i -’&” .
P
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- . *
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 'LESSQN 7: HOW MANY SHOULD .WE BUY? B

1

- - T . _ . _ | , :

CONCEPTS? Demand, prlce mechanlsm S

RhCOMMENDED USE Mlddle schoqi

- TIME REQUIRED: 1-2 class perLods

2 A e

MATERTALS REQUIRED: One apple = o

Student handouf, "My Demand Schedule” 4
Transparency ''Class Demand" R
‘Student handout '"Demand for Gasollne ;

r

p n Hoosierland" - | ' :
* Student handout "Scenes at a Hoos1er1and Serv1ce
Station" : :
¢ e Blackllne masters prov1ded! - R .
RATIONALE ‘ . - s

) o . _
. The concepts . of supply and demand are extrehely helpful in _
understanding erergy issues. Unfortunately, the concepts are often_»f
used. in a confusing manner by writers and speakers. It is "there-
. fore important. that,K students learn the correct definitions of .
these concepts and their. accurate application to energy use.
The purpose oﬁ this- 1esson is to clarlfy ,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 ‘pos-
sible prlges other things being equal, during some partlcular

._perlod of time. The_lower the prlce,.the more will be demanded

and vice versa. ', .
, . _ v .

INSTRUCTIONAL OBJECTIVES: . o' - . . .

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

L 3%

1. define demand; ' i \
*2. describe the relatioE;Petween prices and the °
. 'quantity demanded. " - c ,

" SUGGESTED ThACHING PRocquRE o . o .

A Begln this lesson by shoying the apple to the students.
) E Describe it (weight), varlety) ang let -students examine
i it. Then say "Ralse your hand "if you would buy - apples
s 1ike this one.' s )

kY




. in the column ‘labeled "AmdqﬁthPWouIdVBuy”“students A .
'VShOU1d.Wfité the'number'°f 3PPleS'theYMWouldLbe.bdth*”f“—T

‘buy if apples were: N cents each?" Have -students .

A 'ef;students complété'qﬁe haﬁdout,.projett'trénséf _
~parency "Class Demand Schedule". Have students . . - 7

Distribute hamdout "My Demand Schedule. " Explain that.

willing a d ‘able to buy.at ‘each; price, toda £ (Note:
willing ag Lfodayw 170LE:

 you might.need to explain that. "willing" means you -
would like: to'buy something; "able" means you have ’
‘the money to, buy something.) . ' T

Point out that someone who is willing and “able to =~
buy two apples at 30 cenés .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:
"Ifow many apples would you be willing and able to

write the’amountgthey'wquld buy on, their schedules.' -

. L ® .

raise their hands with fingers extended to show the" B
number -of apples they would be willing and able to-

“buy at each price as’ you announce it. Write the - @

troral amount demanded on the appropriate line of

" the class schedule., (There may be prices at "which

no apples are demanded) . .

Point out that the schedule juSE”éreatéd shows the-.

. demand for-apples, &foday. = Demand refers to the * o ‘
amount of something, in this case apples, that - o
" other people (you -students) are willing and able

~
¥

to buy at various prices, other things being equal.
Ask "How many apples would this class be willing .

and able to buy:if they 'sold at 50 cents each?
4Ho?)about 1 cent each?" Lo T
. . ' '

Projedt transpé&eney'"C1ass Demand Graph'. Select
students to plot the data on class demand as pdints.
on the chart. *Then connect the points.

0
4 .

Ask the following questions aboutfthe line graph- C:
created in Step F. (Note:. This might be a good
opportunity for you to introduce some of the fea-

. tures .of line graphs.)

a. How mlany aPPleébwas;the;dlass willing and able
to buy at 25 cents.per apple? Lng at g

b. ' At whal price was the éL?ss Villing .and able
. to buy _ 'apples? S ’
c. As the price of each apple went up, what

happened to the number of apples the, class” was ;.
willing and able to buy? (Student response 5 . ot

. -
L]

it went.down.) | \._//? 4 . .
60



o | ~  happened to the number.of apples the class .
- was willing and able to buy? (Stedent response -

;;i*v .7 ' l{ « it went up.) .

R 7 TR L
e. What.general sfatement can you make &dbout how
"« the priee of apples afifected the number of
apples the class was willing and able to buy? .
e (Students might respond: .As price goes up the
PSRN ] humbeg “of ‘apples’ the -class was- -willing and .- SRR
t - e ' dable’to buy den; down and vice versa. yl—

n
apples--like candy bars or '"twinkies." This wil® give
2 . students an idea of How the amount” of a good de d.
at vatious prices depends on -the nature ‘of that g&dd.
- I. .Distribute handout "Demand for Gasoline in Hoosier-
‘ land."” Point out that the information on the hand-
out is fictional but it is realistic. -

J. Héve studenfs follow Eh§ directions. in Part A bf the
handout. They should respond: Demand refers to the

. - (amount) of a produet, in this case (gasoline), that .
-v - people are willing and (able) to buy ; t.variousy(g%igg§)4
L The table says that if gasoline was o fered. for sale” o
‘ o "at $2.00 a galloh, the amount, demanded would. be §20,000)

gallons. 'If the price was ($1.00), the amount démanded
would be 40,000 gallons. - ‘ ‘

K. Hawve sfudents answer, -the questioné‘in Part B of the
~ handout. They should respond: * :

. a) 50,000 gallons - _ N
o b) $81.25 a gallon -
c¢) It went down. /‘

-

T —d) It went up. n

. : 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
.3 to the amount of that good thdt ‘people are both will-
«+ ing &@nd able to buy at variousiprices, other things
- belng equal, during some part#tular period of time.
~ Point out further that price K¥s an important effeef
on the amount ‘demanded. The”Hfgher‘Fhe price, the
less will be the amount demarided. A '




SUGGESTED EVALUATION STRATEGY Y

. Ask students to-define demand S~ :
. Have students describe in writing or using dlagrams
how the amount. demanded changes with change in price.

{ ‘.i . n l |

1
2

,.sm OFF -

v

v Inm thls 1esson students were 1ntroduced to the COncept of
demand. They learned about the relation’ betweén price and the
amount demanded. To extend this lesson, have them respond to the

situations descrlbed on” the handout "Scenes at a H0051er1and5‘. AR
Serv1ce Statlon. ) . ‘ . Co e
: : . ? , 3
' _ NOTE: A shortage is descrlbed in the first 31tuatlon a. .

’ surplus in the second ', : S . ' ", S

H - NOTE: This 1esson is 1ntended as’ background for’ three lessons .

-+ w 5
”Supp\y, Demand and Prlces in the Energy Market"
"Changés in Supply and Demand" ,
"Price Celllngs L \ al
' - . P . o : s s C 4
. : L o ‘
e L <
. '\




. - . - | f . | . "_STUD'ENT 'HANDOUT
"_9

. . MY DEMAND SCHEDULE  +

- .

Today's Date

PRICE PER APPLE . . - AMOUNT. I WOULD BE WILLING
- 5 % e AND ABLE TO BUY :

¢

. &

©50¢ .
45¢

35¢ . ' S e R — J(\.,
30¢ / . \  SIS N

25¢ ) ‘ ' o
. : o P ! : R
. | 15¢ - ¥y ' A

R ]_OC . l . Ae . . Ve

. S¢.

e * .

63 - O
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.' L TRANSPARENCY MASTER

v *

‘. & crLass pEMand <

TODAY'S,DATE __ "~ .. -

RSOV

3 ) o, [y .; Do

o o ‘Amount the élass would be
y  Price per Apple , ‘ willipg and able to buy. -

\

. TGDAY'

L » T R

(a2l . . A Wi,

. . " .
S DATE -

~ PRI : o ;

-4 (R . A -

. B "'l Ve V..‘;‘ i .‘.0. . J'.
Lian wh Y g . Soone

3 T I S
'!'—'0\7 IR ‘e .

~ - Price per Apple . o .

50¢ |-

45¢ —3

40¢

. 35¢ [T . — )
30¢ '

- 25¢

20¢

15¢ |—f 1 -

. 10¢ . : : j 1. . ' o

‘é‘l ‘ g : ' . , NN

‘0¢ L— : - , . o
10 20 30 40 50 60 70 80 90 100 . -

.

‘ Amoynt the class would be willing and able to buy

67
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' ‘ _ . DEMAND FOR™ GASOLINE IN HOOSIERLAND s A
e -~ " JANUARY: I, 1983 ,/~. R

. .
N
4 . . : e

"“PRICE (PER GALLON) o N AMOUNT DEMANDED (PER GALLON)

v $2 00 . .. 0,000

10 S o 30,900"‘1'
1350 . .7 3s000 0
.00 . . 40,000 |

L

V50 L . 50,000
v  « PART A: Fill 1n the blanks in the follow1ng sentences. ‘Use the, .
o ‘ lnformatlon above to help you. Also use what ‘you know -
;about demand. E e !

. The table above shows the demand for gasollne in Hoosn.erlénd
_ on January'l, 1983. Demand refers to the’ * _of a pro-
’ -. . duct, in thls case L , that people are willing and
: .to buy at various . .  The table says- ‘
_ that if aspllne was offered for. sale at $2.00. a gallon,. "~ T
< . the amount d;manded would be . __gallons. If the S
price was © __, the, amount demanded would be 40,000 -
gallone ] X o ,ﬂ

- - DEMAND FOR GASOLINE .IN HOOS IERLAND _ ‘ ' .
L — JANUARY I, 1983 . S L.
" Price .. o ' ' : ‘ ' “

2,00 T — — Tl
©1.75 T - = 4 T ; ‘
1.50 ' . . | TR
125 T 1
"1.00 ‘ A, . 1 b
75 ' ' |
50 |
25

| 45 30 35 40 45 50 55 60 65 7Q-75 80 (Tens of Thousands
“ 5 1015 20 ,5 ' ‘ 70\ of Gallons)
‘ ‘ o : Gallons of Gasoline

v .o ‘ . . 3

69 - : T
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a’)

c)

d)

&)

Bart B:

B
. i
- s

Answer the follow1ng questlons in the space provided

g Use the information in the 'graph to help you. -'
How many gallons of gasollne would be "demanded 1f the |

. prmce was $ .50 -a gallon’ - o . .'

At what prlpe would_35 000 gall?ns of gasollne be. der .
manded?’ . ‘ .. o e

3 LT *wwu-a 7 T, i

‘As" the prlcé ‘of each'gallon went up, What happehed to
.the number of gallons demanded7' _ “
As the prlce of each gallon went down what happened to T -
the number of gallons demanded’ . .
( _ J‘ . X L : — - i ’ . . i .
bWhat general tatement can you make about hpw the price S

}

- of gasoline éffected the numbei\of gallons demanded’

T tesr




R ST S N PRI o
< .., 7. ., & "~ - STUDENT HANDOUT _ '3
R T e e

. ’._L-" . . e . : T . e Vo, o :'&.4. RE
’ o »I - . SCENES VAT.jA HOOSIER‘LAND "SERVLCE STATION "T: . . L L

Deyand*fbr Gasollne 1u H0051erland ;i'. — ””. {1=;f
January 1, 1983, ,u*;x \fi_ﬁ : .-ﬁ;,nf‘-*

£}
N

r&ce (per gallon) %9 T \’. fAmount Demanded (per gallon)

] .
L . . . t B
» ! . . A |

g:.iéwazfco P s v 20000, . _;-I7*i;~

@

- NL25- T L ST 350000 .3
¥1.00 . © < . %0000 <
: ",_.5.0 . . _ . Lo s SO',OOOi 5 , S
. . . ) . ?g - CL _ . ) : -
'9 .. - N ] . T . - =

o ,Situatlonhone On January l l§83 the prlce of gasollne in Hoosier- '
e land, is" set at -§1.00 a gallon. At that price, service station’
S owners offer 30,000 gallons of .gasoline for sale. Hgw ‘many

»  .gallons would be demafided at.'that price? ' ‘Egdk .at the
Hfollow1ng pictures. Which would better descrlEE the scene | | ¥w
at" a’seifviak station in Hoosierland after. gasollne had been
»sellxng for. $1w00 a gallon for a whi?e7 . e L

. ;- $ _A.-/;

e

. N . . - - X v P — 7 Y
. rar 83 I it BT BROY X SRS T55E B FREEf S gk NO
A T e £ Cirey sy Suaws e case O B D N B 3 .
.o ‘ coke with,| . # “ > & MGOESE .
. ™ . - . . fill-up : . T b e - i
. / . L Sl . o Lol P
® T=h [C=h [F=p =" L (1§ (] A O W WS
8 1 3 u. - i % P r s kY - r
{ o~ - L Vol i

Y £ R T A R D
Situation Two: On January-1, 1983; the price of ‘gaspTine in Hogsier-
~ land 1is set at $1.50 a gallon. At .that- a;%pe,-servicefstatiop
. - - . owners offer 40,000 gallons of gaSOllngﬁjo sale. How ‘many

gallons would be: demanded at that pric .. 'Look at the

follow1ng plcturesu Which: would bettet describe’ithe scene ‘at’ S
. a'service statjon in Hoosierland after gasollne had beeh sell- -

ing ﬂor $1.50 a gallon for a while? . L

L »

’

" FREE. | : / e e > 2y B —INO_ ~ ;
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., A s : ‘ - R
tE 5SON: 8¢ ,SUPPLY DEMAND AND PRICES IN THE ENERGY MARKET et
‘\ % ST < 4 . bo ;:.3 °‘ A 4. : . ’: . " ‘?’
ONCLPTS Harket?hsupply, demand market cleaxlng price . ,i?’ M
. RhLOMHENDED USL . Mlddle school L. ,l 'ﬂ.l" l”l“ T ,f?%"‘_l;q
TIHE REQUIRED 2 3 class perlods T "igf»’jofh _l RS ;ﬁgil?fi”.;
e e e AR
MA E&IAL RbQUIRED Student materlals, 1ncluded RN T ) T
L . . Student  worksheets: - - ' o ‘ - :
i SR ',.ﬁ . 1. "Supply and Demand" . ] L
\ B 2, "Scenes.at a Hoosierland Gasgline StatLon
e %lackllne'masters of these worksheets are 1ncluded
o % ".: "A""f. - . . ) S
bCONOMICS lN THIS LESSON . S .Afé e

3

ﬂdV01ster their decisiosis to buy or se
. productive resources in the market. The market "adds ug"

L‘ Supply ‘"d demand constltute ‘the’ sum total of all the e

~and sold lS determlned L s

: Demand

SIn the Amerlcan ecodbmy 1nd1v1dual %;yers and sellers re-\ *
goods, serv1ces and }

these indkvidual. decisions :to buy and sell and ‘creates

out of them aggregate forces ‘known as supply and demand

“imdivigual dec1sions ta sell and. to buy in the: market. #
Iniyracti with ‘one another, the prlce of what is bouOht'

S St o . Jr’.

Su' 1 Lndlcates “the amounts of . anythlng that w111 be :
f%ered for -sale ‘at various posstble prices during some : 3
perlodwof tine, other.things constant. Generally, the: L
"higher -the price of, something, the more, it will be prox .- T
duced 122 ,offeyed for sale and vice versa. e,
#

i, . X -

flects the amounts that consumers w1ll be w1ll—
Ing and able”to buy at various poSsible prices during .the'y
‘same tdme perlod other things constgnt. Typically, ‘the |
1ower the price, the more w1ll be demanded and. vice versa.

BN
ln the market supply and demand WOrklng togethei‘deter- ,
mire a market clearing price. At this price the’ amount . - . &~
denanded and‘the amount isupplied are equal T
- RATIO! RATIONALE ' . e I

© ‘The concepts of supply, demand lza'market clearing price are PR

~useful when analyz1ng the econo ctions ihvolved in energy

use’. . Unfortunately, - fheso—conce are often used in a

: 3¢confus1ng mapner by writers and s?eakers.ﬂ It is therefore
: lmporuant @t students.learn’ th%rcorrect definitions of Ca

these concepts and their accurat application to energy ’ ..
‘use. Clarifying these .terms and‘using them oorrectly is

the purpose.qf this 1esson. : .

. . P

Q

o s )

R Ao,i“v“' ‘ ;-. : '. A ' 73






LUSTRUCIIONAL OBJECTIVES: P LT ST S SR

P ‘ » Do

L On completion of this lesson, learners will. be able-tof,; i

1. definefsupply; demand and market Elearing.pricé:\'“ ol
2. describe the relation between prices and tRe.:. v s
quantities supplied and demanded;, .- I
3. describe how price changes affect the decisions:,
madey by producers. and consumers. : C

SUGGESTED TEACHING PROCEDURE: . = .~ .- ° T

iy

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 ot really held to determine level .of supply
. and demand. Estimates are made as if. a survey of indivi- -
- . dual consumers and producers’ was held .and their responses
- ' werg added together, however.: o '
. One of your tasks in this lesson will be to periodically
. ,remind students that .they will get a good serise of how the
"real world" works in terms of supply and demand by ‘work-
ing with the imaginary material in this lesson. Several
suggestions for connecting the lesson with real world events
‘are made in this teacher's guide. - '

A. You may decide to pre$ent the material contained in
paragraphs 1-3 (including Table One) to-the students
, ordally. It is important for students to realize that

s consumers were asked how much gasoline they would be

willing and able to purchase on the day of'#the survey

e and that individual answers were added together to pro-

duce tHe demand figures seen in Table One. '
v ' NOTE: = In reality, of course, demand is never as accur- -
ately computed as it is here. Nevertheless, it re-
presents the sum of individual consumers’ decisions.
In the same, way, supply represents the sum of indivi-
dual producers' “decisions. ' -

. B, Have students read paragraph 4 and review the charac- .
. : -+ teristics of demand as a:group: S
The amount of a product consumers are willinéland.
L able to purchase’at various possible prices during
AR a period of time. '~ R :

]




o

'
A

SRS

. . ’ \ . ’ "
"NOTE: Certaln factors determine the amount of a .. -
- proHUCt J'ike, ga%oilne, ‘that- .g@nsumers. are. w1111ng ‘
. and’ able to purchase at various ‘prices. These ch--gr' ,
. ..tors, called determlnants of ‘demand, .like consumers
. income’ and taste, are 'subject to change. The amounts
~ denianded  at .various. prlceg will also change. In this .
- lesson a- 'specific date is always used when discussing
. demand. This has the effect of holding these determin-
. ants 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
~without 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 stu-
dents follow the ‘directions in paragraph 5. Their
-graphs should look 11ke this: .
FIGURE A: DEMAND FOR GASOLINE, HOOSIERLAND .
Aprlfql 1978 '
Price ‘ ke
#2.00
175 |-
1.50
125 == :
1.00:
.76 ." —— :
50 : ~ ——t au o
.25
"0
5 10 15 20 25 30 35 40 45 50 55 60 6570 75 80 (Tens of Thousands
of Gallons)
Gallons of Gasoline '
After- students haVe completed tweir'demand 11ne~graphs,

v Bl

have them answer the question in paragraph 6. They
should respond "C, the amount of- gasollne demanded
decreases as ,the price increases

4,

-

L

E TR

9
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F. . To complete this section of the lesson, point out ,
"~ " that what is. true of Hoosierlgnd is true elsewhere -
R certainly in this country. ¥ is. also tride for most - .= g
. . o-. products.- Consumers will buy. less: of a. praeduct at-a - . ‘
v v . higher priee than they will at a lower price, other TP R
’ " .2 things constant. ' T S : R
' G. — Thé next section of this lesson. deald “with'supply.. . .~ %
It iscovered in paragraphs 8 to 13 of the studehit”
- mdaterials. “Use -the. procedure suggested in Steps
A-F above to cover this material. Students are
. . asked to construct a -line graph in paragraph 11.
g They uge the worksheet "Supply- and Demand'". Their .
. .- graphs should lgok like this: A - '
FIGURE B: SUPPLY OF GASOLINE, HOOSIERLAND, April 1, 1978
. Price 200 T T~ T T
175 —+ . — - :
1.50 * - .
1.25 =t Lt
1.00.
. 75 e .
- - ' "y \ o
. . '50 et : A '.".1 /‘ . 3
_ 4 .25 T 5 B T . o ‘
_ 0 . | N B . |
. . : A - ‘ "~ (Tens-of Thousands °
.4 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 ¢ Gajiong)
-fﬁ o Gallons of Gasoline . L 4_; o o I
. Their answer to the question -asked 'in paragraph 12
should be "A - As price increases, the amount of
gasoline supplied, also increases.' .
) : H. NOTE: Certain factors determiné the amount of a pro-

duct, like gasoline, that suppliers are willing:and:
able to offer for sale, at various prices. These:
factors, called determinants of supply - like the .
price of resources and the number of producers:- - L
are subject to change. When they change, the amount
supplied: at various prices will also change. 1In thiS",@.4
lesson a specific date is always used when discussing -
supply. .This-has“the effect of holding these deter-
minants of supply.constant. -This allows students to -
3 observe the effects of change in price on .the amount o
a ~ supplied without worrying about "other things constant." "
: (The lesson '"'Changes in Supply and Demand" examines
* the determinants of supply and demand.)

-

a
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PO ' S Ve
Co i T. Conclude the section on supply ‘and - demand by p01nt1ng
: _out that what'is true of- Hoosierland is .also true else- .
‘ L : where 'in thé U.S. It is also ‘true for most. products.. . -
. ... - 4 Producers.will provide more of a. product ‘for ‘sale.at
- _ _ -+ -~a-higher:. price than* they w111 at ‘a, 1ower pr1ce, other
_;_ B Rt ﬁthangs constant T i : _ A
‘- . . Paragraph 14 reviews what students have learned about
. - the need of Hoosierland consumers and producexs.
- \ . Basically their needs oppose each other. oy
o \\ You 'might point out that what is trie of Hoos1er1and C
» is true of the U.S. and what is true of gasoline is
.o true of almost all products - Producers are willing
"and able to offer more”at high prices. Consumers
. -are willing and able to purchase more at low prices.
K’ Then point out that in the ¥.S. , as well as in Hoosier- e
land, questions such as what price is charged, -how much [ .
is produced how much is purchased and who gets what is .= "2
produced are answered in a market s;tuatlon - (Paragraphs
15 and 16). S

. L.  Have students read paragraphs.17 and 18. Point out that
: the graph in Figure C shows the market situation for
, ., @gasoline in Hoosierland for one moment in time. In
- - 7" the graph the demands of the consumers are allowed to
‘ " interact with the supplies offered by the producers.

{ : °
NOTE: A similar graph could be used to show the inter-
action of supply and demand for. nearly any product
‘avaidable in the'U.S. : “
M.L Have students read paragraphs 19 21 Review these
: paragraphs as a class. '

;
a) There is one price - $1.25 :- where the. supply and
demand lines intersect and the quantity demanded

- e equals the quantity supplied. )
& . b) This price is called the market c1earlgg price
- " because.

¢) all gasoline. offered for sale at that price would
be purchased
* . NOTE: Some students may .have trouble understandlng why
35,000 gallons would be ‘both demanded and supplied at
* 81,25, If they do, have them look back to Figures &
" and 10 to examine’ supply and demand separately at the
- 81, 25 prlce. : :

Ad
,
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L ‘ o . . & . ’
- . 'N.. Point out" that under HOLmal conditions the price of :
products tends to move towards the market clearlng :
. price. (NOTE: . One exceptlon in the U.S. economy _f.
.¢ . - .occurs when the government 1mpoaes a price control St
. S below the markétr clearing ,price. -This toplc is ex-
amined in the lesson "Price Celllngs;")
0. Once the price of a product is establlshed in a market
’ situation, the amount<of that product that- will be pro- N
duced and purchased is also establlshed. (Paragraph 22) o
4 !
{ P. - A new idea is 1ntroduced in paragraph 23. Price has
L a rationing effect. It determines who will “purchase
a product. Have students: read this paragraph carefully
Be sure they understand tnat price plays a ratlonlng
role. -

Q. With the information contained: in. paraoraph 23 as back-
ground, have students follow the-directions in paragraph N
24, Accept all reasonable suggestions. You might want
to distinguish between short range (SR)..options - T
things that people can do Immediately - and long range B
(LR) options that they can implement over a 1onger
. period of time. Students mloht respond

/‘4 . ,4:-5' a
The ;onsumer could do without gasqline (SR). ‘
The consumer could use a lot less gasoline = . .

; by using his/her car less~ (SR)
¢) The consumer mlght start walklng or taklng the "
bus (SR). - o
d) Purchase a fuel efficient: car (LR) . :
,e) Ulove closer to job, schools,. shopping (LR),
f) Political action to- 1ncrease/1mprove publlp
transportation (LR)

—

n .
t’SUGGESTED-'FVALUATION STRATEGY:

1. Ask students to define supply, demand and market c1ear-
ing prlce., ]

products similar to that contained in Table One and
Two. Then have them:
L ) : ’
P " a) construct line graphs; )
= b) state 1n words the trends shown in the line graphs. -

2. Provide students with lnFormatlonhaoout various energy ' \




-

Here is some rnformatlon that you can use: - ’

¢ T '
‘ S .. . - DEMAND FOR ELECTRILITY \ N
Amount Demanded ‘ Price;(per Kilowatt hr.) Amount é&pplied
100,000 kilewatt hrs. -~ le - ‘ 30,000 kilowatt
| ' - . . . g hrs.
90,000 ' o | - 2¢ 454000 '
- 70,000 - o 3¢ - 770,000
7 50,000 N 4 e 80,000
B ' : e T ‘ S ¢ R 3 o _
P 45,000 ao N e 5¢ - S <95,o.00
oo , - e - | o
‘3. Use the 1nformatlon in the table above to cr ate a “
. market s1tuatlon graph (llke Flgure C).  Then: B
. 5N

~ha).fhave students ldentlfy the market cleérlng price;
. b) .answer questions about“the options .available to-
'R ., consumers and producers. when the prlce of elec-

\ tricity changes.,_
J . ¥

. oseTH ORE R o

In this: 1esson students ‘have been 1ntro&hced to the concepts
of supply and demand as they ynteract in the market. They
have ledrned where prices come from and that they usually
- stabllrze near the market. clparing price. To axtend this °
~ 'lesson, have them respond to the’ questlons on the worksheet
P ”bcenes at a Hoosleriand Gasoline Station. S

NOTh rhe Ffirst situatlonggescrlbes a surplus ?Nou
should p01nt out that a sale”at ‘a clothing store, an ’
after'Christmas sale, a Vashington's B1rthday sale
etc., are all slmllar to the way gasollne producers a
dealt with tlie surplus (as shown in the. picture
of prices belng lowered). Each of: theéseés, techniques.
is used by’ sellers to 'find a price wherexall of their
" merchandise will be sold to .customers.” A clearance .
: sale is an attempt to clear the market. .
. -
The second s1tuatlon descrlbes a shorgége. In this
situation the prices would be going up, encouraging
sellers to Sell.motF and consumers teo buy -less.

N |
o

»
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. ~ STUDENT MATERIALS: SUPPLY, DEMAND AND PRICES IN THE ENERGY MARKET . -

DEMAND FOR GASOLINE

a

1. TImagine that an energy survey was held in the fictional ,
country of Hoosierland. .The survey was held about 5 years .
~ago. In the survey, energy .consumers were shown'a cRdrt
of differentvgaso]zne.prices.' The chart looked like this:

Price Per Gallon o N
- $2.00 )
Lo 1.50
1.25
' _ 1.00
< | .50
6 2. Consumers were asked '"How much gasoline would you use at
‘edch of the prices shown on the chart?" ' They were asked.
- to tell how, much they were willing and able to buy on the .
- day of the gurvey, April 1, 1978, : . ' R
... '« 3. The answefs.gifén'By all consumers involved in the ‘survey
._ . were added together. The results are shown in Tgble Q,ne.
. TABLE. ONE: 'DEMAND,FOR‘GASOLINE;?ﬁOdigERLAND B
o . — April'l, Z978 . S
Price (pe& zallon) S, -~ Amount Demanded (in gallons)
. 182,00 L - T - ..20,%00
1,50 P R 30,000
RS o |
1,25 _ - _ 35,000 s
. S 1,00 ) | 407@00 .
.- .50 . —~ ‘ ‘ - 50,000
4, 4 e Oné shows th .deménd for'gaSQiiHe ianobsierlqnﬂ on
7 - .day of the surj%?.> Demand,xefers to the amount of a. ' f

product that people are willi nd able 'to purchase at

. various prices at a certain tyme. The table says that
te if gasoline was offered; for sale at $2.00 a gallon, the
‘ amount demand would -be 20,000 gallons,.  If the price
‘was’ $1.00, the amount demanded)would be 40,000 'gallons.

-

P ﬁ('tﬂ'Sf\”Id'ngufé"A on the 'worksheet 3Supp1y.énd Déﬁahd”;‘éallohs—;
_of gasoline are shown along the horizontal axis. Price

o is shown along.the vertical axis. Use the information in’
it Table Ohe’to.construct'a lifie.graph on the warksheet.
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6. ‘Which gne of the following conclusions can be drawrl from.
the demand line that ypu constructed? o

. W ) . > . M F
‘ a) The amount of gasoline demanded does not seem to be
. affected by price. : '
b) A< price increases, the amount of gasoline demanded
- " also increases. ' ‘ _ .
c¢) The amount of gasoline demanded decreases as the
. price increases. ' ' -
N
7. VWhat is true-of Hoosderland is true of the United Séates,
" . Consumers will buy~less of a product at a higher price.
They will buy more at a lower price, other things constant.

SUPPLY OF GASOLINE | .

8. In the survey of April 1, 1978, Hoosierland gasoline pro- ,
: ducers were also shown the same chart.  They were asked ' ’
"How much gasoline would you offer for sale at gacﬁ of the -
prices shown on the chart?" The producers were asked to
tell how many they were willing and able to offer for sale,
on the day of the survey. _— ‘

9. The answers given by all producers involved in the survey
" were added together. The results are shown in Table Two.

. N
~ .

TABLE TWo: SUPELY OF GAMOLINE, HOOSIERLAND. ~~ -~ °
, April 1, 1978 . P

»

L ] ‘. RS

_ : - N
Price (per gallon)

j Amount Supplied (in galibns)‘

$2.00 . . 60,000

; . ﬁ/ o \ e-l':.so \ . . ' . . . 40’00’6 . | o \
1.00 0 .t o * 30,000 2N H

[N

50 o B T;Tf.L;; }"_ZOfOOQ

x>

'10. Table Two shows the supply of gasoline in Hoosierland.- he
* day of thewsurvey. Su%glz refers - to the amount of a’product.
that producer® are willing and able to offer for sale at - ,
various prices, at a certain time. The table says that-if °
~+ gasoline could be offered for sale at $2.00 a gallon, the
4, amount supplied would be 60,000 gallons. If the price was
- o $l.Q0; the amount supplied would ge.30,000 gallons.

LI

~11;1 In;FigufejB on théﬁwofkshee%-"Supply'and Démaha,” galldﬁs .
_ _ of gasoline are shown along the horizontal axis. Price . .
oy T is shown_albng_thg.vertigie.ax}s, Use the information in ‘ '

¢ .

. Table Two to construct.a line graph-on the- worksheet. -
) ’ o h '\ : ] - - g /\ . ’ ‘;xn.," . -~ ’ ‘ . - : . ‘ : . ,'Q ‘.',‘.
(N . o B : i 7b - . B L
ERiC : S . - 820 - . . e et :
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12,  Which one of the following conclui‘%ns\can be drawn from the
.. . supply line graph. you constructed o
a : Y
~a) As price lncreases the amount of gasollne supplled also
increases.
o ‘ b) The amount of gasollne supplled does not seem to be
affected by price.
. ¢) The amount of gasollne supplled decreases as the price.
~increases.

13. VWhat 1s true for Hoosierland is true of the United States:
Producers will offer more of a product for sale at a higher
price. They will offer less at. a lower prﬁﬁe, other things
constant. . , A ;

.

THE ENERGY “MARKET -

/

. 14, Decisions made by consumers and produceré] Hoos1er1and are
- affected by the same factors. But thesé tors affect .the
decisions of consumers and producers in the opposite way'
Producers are willing and able to offer more gasoline for

- sale at high prices. Consumers are willing and able to iy
purchase lesg gasoline at high prlces Consumers .are willing
and-able ,to purchase more at low prices. “Producers are
willing - nd able to offer 1ess for sale at -low prices.

.: ‘, 15. The answer is that Hoos1er1and" producers and conslmers must

‘ ) " siake their needs known to each other. This is done in a
market. .ok ' o

i

’
-

16. The ‘market for .gasoline %n Hoosierland can be seen on the

following graph. = It was made Ey'puttlng the demand line

graph and: the Supply 11ne grap that you constructed to-
gether. :

FIGURE C: MKRKEI,SITUATION, HOOSIERLAND
- Price o April=#g, 1978
YO 300 | - T T 1.
R . 275 | ' T -‘"j '
.2.50 [~ 1T P
225 [ T : ) “Tsueey |
12.00. - : — A
. ' =i ’,
175 [ — J ,
| 150 : ' - / _
\ 125 T T . Ul T - ~ o7
. *1.00 T ‘ ‘
. IR 50 . 1. A R ok T ad s ' ‘ . ’ } N
o .2 T ", ,n’ ¥ j . s
St _— : 5 .10 15720 25 30 35 40 45 50 55 60- 65 70 75 80 (TensofThousands
' ' ' Gallons of Gasoline - 83 ..., ofGallons).

e
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17. The.g oh in Fﬂéure C shows the amqunt'of gasoiihé that -~ - .
: ‘ consumets ‘in Hoosierland demanded. on April 1, :1978. "It~ .

also shows the amount of .gasoline that Hoosierland pro- -

ducers supplied on that date.- .
. oy . ’ . . o .
15.. At what price will gasoline be bought and sold? There is g
“one point at which the demard line and the supply line in- - ‘
tersect. It is at $1.25'a gallon. S ' Y

W

' { : o T ,
19. If the Qéice of gasoline is $1.25 a gallon -~ 35,000 gallons \j
= will be \demanded. Ah equal amount will be supplied. At -
., that price producers will offer for sale the same amount

of gasoline as consumers will purchase, * '

’

20. $1.25 is the market clearing price,’ in this situation.  All &
. gasoline offered for sale wouEa bé purchased at that price.
21. Price determines how much producers are willing and able
. . to offer for sale. It'also determines how much consumers -
.are willing and able to ‘purchasg. '
22, The market clearing price also determines who will purchase-
. the product. If gasoline, for example, is sold at $1.25 a
o gallon in Hoosierland, 35,000~ gallons will be purchased. -
& ' ' But it will be purchased only by those consumers who are will-
. ing and able to spend $1.25 for a gallon of gas. If the
market clearing price increases to $§1.50 some consumers
“will not purchase gasoline. Others will buy-less. I ’

23. To end this'iesson, list three_options'fhaf aremavaiiable
to a Hoosierlmnd cbnsumer who:is unwilling and/or unable d
to purchase gasolﬂne at the market clearing price ($1.25).
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- v )/’ ' .WORKSHEET

.. o A SuppLy AND DEMAND

v

FIGURE A: DEMAND FOR GASOLINE HOOSIERLA'\ID

Price - -~ April 1, 1978 ,
* 3.00 — ' - N |
12,50 | — |
2,25}
| | 2.00
- S 175 S R —— - — . .

LA 150 | - , —t : |
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50 ’ : k
25—
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@ | 5015 20 25 30 35 40 45 50 55 60 65 7075 80  (Tens of Thousands
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""'} L ‘FIGURE B: SUPPLY OF GASﬁINE',' IIOOSIER\-LAND
price’ CApril 1, 1979
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Sometimes the price of+a -product is set above or below the market

..clearing price. Imagine, for example, that the price,.of gasoline

-

in licosierland was $1.50 pex gallon. ‘Use. the information in the
above figure to answer the following questions: E

How much gasoline would-consumers be willing and able" to-
purchase“at that price?, o R,

How much gasoline would producers be.willing and able . to
. offer for sale at that price? . ' o
Does the market clear at 'that price?

Which of the following pictures would better describe the

- scene around service stations in Hoosierland-after” gasoline

had 'been selling at $1.50.a gallon for a while? ., ,
. e . :
- 1
GAS o o
v ‘ . 8125, | . R 8 O
) - - A " ! WLt
LR W W o\ - - [ e e el B
. % L 2 ] 3 - > ol . aimt 1- 3 a 3
i . L R — T
N . . . ' ) . - ¢
“tn . .
- B * ! -
: el . ,-— i ‘:
- ' . N B 'S 6\0 . ]
' < 87. ! . .
. . : f N
- - T o w “

N :

. Co e e ) . . WORKSHEET
N " SCENES AT A HOOSIERLAND GASOLINE STATION ) o N
" MARKET SITUATI¥N, HOOSIERLAND . S e 4
- v ppril.l, 1978 L .
» .y ¢ . » . . { ot ’
Price = . ':,:‘ ‘ | ‘ | R ° o
225 —T — N — ‘ S
2.00 |—— -t ’,+?' ' .
, 1 - (I Supply A e |
, - : | i11,197 ‘
o Stpply APt
© 135 ‘ S S I
e 100 '
75 | _ ngand . '
.50 | ' " - : L ;%?{ .
25 fa e B |
. M . ’ . 4
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. jow imaginc that the price of gasoline :in Hoosierland, is $1.00 per . .

. ' gallon. Use the information tn the figure to answer’ the following
questions: S o . . L .

. . . ‘, .

. . . Ve .
8 .

.

- 4) liow much gasoline ‘would conﬁgmété‘be Willing,@hd’able-t@_/:;‘-~¢-*'Lt
) ' purchase at that price? o et SNy e Y
o b)* liow much gasoliné would producers be willing and able to L

~ offer for sale at that price? .., - o o -
¢) Doeé the market clemr at this price? - o

d) Which of the following pictures wouldfbetter,QeSF;iBe_the-'- -
. scene around segyice stations in Hoosierland soon after e -
: .. gasoline started_te;ggil-forl$1.00'a gallon? S '
oo . A . : S
. . I e ) ) oo A
. . . . . : . : . . " :

© FREE
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S { COVCLPTS Determlnants bf supply aqo demand; changes in.supply';'..-
'*J'.'g ‘.«: R f'aand demand ‘» . ' e, o
- ' : " o . A A ) T ‘ N -
o RhLOMHbNDhD USE Mlddle school (This 1esson deals with advanced
"{ RS ; ... ... . 'concepts. However, it serves as a valuahle’
. N ,", SR backgrouﬂd for understandlng baycotts and their
T e f} '?1 effects .on produders and consumegs )
ﬁ, -‘ * ‘ ‘ _
s¥p - ;m””IrE REQULRED 2—3 class periods ' . e
¥ B ' -ﬂ;r R . o
Cee HAﬂthAD RPQU{RLD o Student materials provided .
' . {-ﬁ- » - ? ) S i . . . .

LCUNOHI‘CS IN “THIS MEbSON = o
{1‘ . . -

'.J . k;he supmly ofﬂh good’ refers to the amount” of that good’that
#252. , -producers affe @nlllng and able to.offer fpr %ale at various

- ppsslblejprlces - other thlngs constant di rlng some particu- |
I : -la; pquod of tlme. : . ) :‘

i : ' " !
S . , . :
< L e . . .
- " A

) . “:,Nhat dttermlnes the amount of & good supplied at vaxrious
4 _»V”ﬂ prices? Theré are five determinants of supply: (1) the
‘ o, prite-of the . facLors of production, (2) technology, (3) °
- the price’ df other goods (&) the number of ‘producers,

L and (55 thc producers e;p0ttatlons about the future._"

. EN
v ) h

g . -

. . L ¢ '
PR S s Chamges inAny . of these determinants cause a cha e in . '
I I Ssupply. . ThlS cdn be replesented by a leftward ecrease) o
T '"ﬂ = B rightward’ (increase) shift in the supply: turve for a
S '\partituiar erlod of tlme. ' .

. a»
L : / s
, . R

R _~ Lhe demand for a good refers to the amount of that good that
e “eonsumers’ are,w1111ng and-able "to purchasa at various -
L o possible prices’, oOther thanS constant during some partlcular

o e anrlOd of t&me. R . > e vqu\f
. . ', w. o o : 2

™ 4

N . : \ ' - 2
-t . :
%

. : “VWhat dtLermlnes ‘the amount: of a. good denanded at varlous t
e e ‘prr6es7 ‘There .are four determinants of demand; ® 1) the
L .j; price’ of” other goods, (2) corisumer : lntome (3)consumer .

" S Lastes and preierence J(4) eonsumer - expectatlons about o
AT tne future »and (5) number OL buyers. 4 ' “ o
T a . ° R e T ' o ? -\
Chdnges in- any of these determlnants cause a change" 1n*de~_'
,f.,_;,j}f'j. mand. This can be rébresented by''aleftward :(decrease) Of
G;f~“;3;i‘ rlghtward (lncrease) ln the supply curve for a partlcular
B gprUUuCt " LR .

S N
S . v 2
b b - .

Ve RO

N : . : Lo ~3




.. ;vl '_«f_ghvents occur which change the deternlnants of supply and
-+ <+ .7 demand for a. product. This causes supply and demand curyes
: o - (called '"lines' in these’ lessons) fo shift. The result- 1s'”
o oo oA change in the market clearing price for that producf 7 s
?_’4_;'. . " y MM
o y’ ~ "One such event was the decision of OPEC natlons to restrl;
T .the exports of oil to their customers. - This lesson @xam}ne
: : : an .event like :the OPEC decision, among others, within E
St ~ supply-demand ‘context. The lesson shows how “such events'v e
R _ cause changes in supply and result in “highet, or-lower mar&et o
- _'prlce,s o . .
INSTRUCTIONAL OBJECTIVES: =~ T ~
> 4‘45hfcomp1et%£3 of th1s 1esSon, ‘learners w111 be able to : oL
1. define; id SUpply and change in demand; '
) 2. explaln.Mh? 1anges occur in, supply and demand;
3. - describe ‘how prlce changes, resulting from changes B
L g . in supply, affect decisions made by producers and L
. L ' grconsumers. o R o 7ﬁ4‘7'~
b - . SUGGESTED TEACHING PROCE’)URE ’ o T _ i_. :
Jeooe e A . R BEEEN . ’ i ' . (.‘l..
: ﬂ“Q,A.‘ If your students have not covered the other 1essons in’
; this unit dealing with supply and demand, have studentS“.m
’ : . work slowly rough paragraphs 1-7 of the student mater- -
L S L : 1515. Otherwise, paragraphs 1-7 can serve as ‘a review'
o . ‘i? . of the basics of supply, demand and market clearlng iy
BRI 4 prlce“ : ‘- . - SR
< e DA . T
L LB llave students read paragraphs 8-10 of the student. materi-'
L o Ve als WOTE: At this 1e3e1 it-is not important for stu-'{fxg
y e "-V.acnts fo be able. to list the ‘determinants of. demand or fena-
#% w4 be.able to identify these deLermlnants. What 1s 1mport-4¥-
s ant 1s’that they understand : c :
i - _g. PR N . 4 S . . ';._'_4 D \?TV
' o ER 1) ’that certain fdctors , determlne the amount of aI#_ Tl
R godd demaryied at’ various prlces, (paragraph, 8). - &7
> ’ Ty 2), that .the demand line- on-a graph-or .demand information
I P in a table . reflects ‘the* status of these’ determlnants
- e M o at one p01nt in' time.: Thrs p01nt in time- is alwavs .
A . o et identified on. the table ‘or. graph (paragraph' 9., B
e T, ~ . 3) ‘that these, determinants may change at any time. °. -
o e - mHlS'Wlll cause the amount . demanded - at- varlous -
- A prlces to change. (paragraph 10) A
Ll ) 3 S .
e B Have >tudenﬁs f@llow the ditections 1n paragraph 11
T ?%ﬁig_” ,rhelrwgraph should 1ook 11ke th1s~;=fit 4
‘Qﬁ{n&vmfy;;~ﬂ, E PN 'f‘r'f? e "*'9 L R
T ‘ G ! ' ¥ . :’ . .-".. -‘? v‘.,, ! 41“.4";" \ ‘ ¥
; (’ ..\> » ' . D'J ' " o .y ,\ .. : ?83 ! \‘ ! o ,:‘-‘
,: N A . \ : o ‘ Y \ “ .'A‘V ? f;‘
'. ) .? ] | : 4‘~_-. : 1. L3 ) . C, : v
y ( ”9‘;.,3" r " 9a . \ ol o
L ‘ '& o ' AR * ,m ‘.‘;,."




61;1NE,;HOOSTERL_IAI&D", JANUARY:.20,51979,

: th 8% .DEMAND;#FOR GAS.
‘Prlce 275 T T T ——

R

3

Supply |

PN
.,,..’ (;).

L

G

o A
3

10 15 -20. 25 30 35 40 45 50 55 60 65 70‘#5 80 85 90 95°100 (Tensrﬁ'Thousands

Gasoline is-a. gpod that people want_more oty
Ask students to list other goods that
people’want more of as their income increases.
aboiit thlngs they want less of as. 1ncome 1ncreases7

ofGaHons

Point out that the demand llne has shlfted to the rlght
-as income

NS

Ask students ﬁgw the market clearlng prlte was affected
by the upward trend in income. Lhey should respond

-that- it 1ncreased as well.

“Prtsent student%
" graph 13/

actly which ‘factors deterfDy
- various nrlcesf
stand: ‘

3

1)},

250 —r -
2.25
2.00 - '
| Demand
V75 I April 1, 1978
1.50
1.25 3
1.00
75
50
PR e
.25
. 0 : : ’ -
5
GaHonsofGasohne
D.*
- o increases.
8
, : ' 'éy
PP

But it is-1i

e

¥

i

o .‘("”"

Py

_'9'1

7

e’ d% any’ tlme (para

t

with the S1tuatlon descrlbed in para-.
Askthem how ‘the demand, line would Shlft.
They should (réspond - to the left.&AL S L

bummarlae thlS»SLCthgsLy thhllgﬁtﬂﬁg vhat is sald o
paragraph 14, . o .o

1n,,1t 1s}not important for students to know ex-
- the ;-améunt’ supplled at-
ortaﬁt for them to under-

that- ‘there are determlnants of&ﬁu$p1y (paragrapn
15):. S EI
sathat thefSupply llhe(on a graph+ or‘supply 1nforma-
tion on ‘a table reflects the status of 't -
.minants .at one paint 1n't1@e (para
that these determlnants ‘ands,s
supplled may chang

hese* d5ter-.
faph 16);  -: AR
org,,; . the amodhts\";* ’
taphs JZ
Have students follow’the dLrgcﬁions 1n para
Therr graphs should look llke thrs ‘

'.a

A
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. # .+ FIGURE- G:_ SUPPLY OF GASOLIRE, 110051 IRLAND, MARCH 1, 1979

IO c e R O P : S ' .o i
.\ Y Price 1&, B e R S RV PERLE S SUEE L
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i I, P01nt out .that the . supply line has snlfted to the rlght CoN

- .. - . Ask students how.the market clearing prlce was affected -,
.7 when more prodUcers entered theé market.. They should

. . respond that ‘it went down o0 e \\v

) K. Summarlze ‘this sect fon by hlghllghtlng what }s & S ~
. , ! lnaparagrapﬁjZO ' ) . ;o .1'. B

... THave. students read paragraphs 21- 24 You mlght lntro- o
- duce the flnal section.of this les'son by pointing eout
rnat what is described here is a situation similar.to . :
the conditions ‘faced by the U.S.'in 1973 and 1979 when’ [»}@;,-
OREC: ‘drastically reduced exports. You might also men-- . .f
tion that the situation’ destiibdg in- Daragraph 22 - e
., .an.agreement among 1ndependent\s pliers to coordln- ;1§
o o gzgateikhelr suppiy decrs1ons--¢1s g led: a cattel. sThe’ Lo e
n ce : termscartel is of teq used to descrlbe thehSupp[rers L A
.o N “themselves - as-in TOPEE ys'a car tel' - @s -well as the W
L TR ~agreemenr among them. s _,, ST, &'J o e

; -'Lf" ) JI; Have students~follow ‘the’ dlrectlonsgln paragraph 25 Nl

-t

R . Thelr gr%ph@.should 1ook 11ke thls RV AR
;-‘_ . ;’% Lo .0.‘.5"" . A. _- l.e.\&” » s M"_ N 1‘, , "#_X L v / ‘a . ..\ . ok ,./_’ L ‘\‘_
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LT e ':Newlzsl_ipjlylyé.g,._ Nl LA supply Aprit1, 1078 | - ™

3
T
¢
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- < : N [ P Demand Aprif 1, , ‘ G s

75 b /L AN . 20 Lprll 171978 ) * St e
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' Lo " HN.  Haye, students answer queStloﬁs in parhgraph 26 They .
© - .should respond r ‘ . .
. L ’ ’ . J
. o () . o - .
w. o a) $1.75 a gallon ) o L e e
. . .. "b) It shifted’to the dgft. ° el I
AR oy e) 25,000 gallonSwf/Y . : ' N b
I o d) They would, be encqgraged by thls“hlgher price to =~ 7,
offer more 01J foupd within Hoosierland, “fbr sale,- «
_ ‘This might requlre“more exploratyon.and dr1111ng '
... on their- part. p wk :
e) They might start:?
e shorter trlpg,.

‘.

:N"'

_ étrv1ng gasollne by maklngh T
i .. P J I ' < q
SUGGESTED. l;.VAL T{[ON STRA Eg; /‘“ ., :_ ~ «; R DR S

St B Ask students ‘to deflne ”change.rn supply and changeu
ty .in demand", t »

o ?=:;'f2f{'v8how students demand or supply’@gnes on a graph 1n.tw0 7i_~/
v ... -different” pos1tions. Ask students to explaln why the ~§1u‘i
) ' IR “Shlft occurfed v %Accﬁpt geheral answers only) ~__';'_“j
JaliijJij?ﬂl'“; 3%:’1Show.$¢udents‘graﬁhs contalnlng nnformatlon 11ke that 3

S 7L they, d&velopep in &esponse to: thix ‘diregtiops’in, para~'“k;;if
Lo 7§§' SRR graph .25, :THen. ask'a serles of questlons s1m11@r,toi" BN
‘ W \,',..'a. v thOSQJ 1n pdra‘gtdph 26 - ‘."_ :\ s '_1'!‘.‘: w Ll e ,‘ -
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Students might be LnLerested in -exploring What has happened
since OPEC reduced ‘exports in 1979 with the consequent-§n--
creaoezin prices - ‘asedescribed in the final section of this
Iesson.v.Slnce 1982 rews maga21nes have featured this 1osue

: . Have students begln with the: s1tuatlon descrlbéﬁ in thls
s . . -lesson - higher oil prices ~--- change in supply -4-‘h1gher
7 T mapket clesrirg: price’for gasoline.- Then have them trace .
o i e wiat, has“ii pened gince to supplies .and price, using: informa- -
‘. tidn “contained. ifi‘news magaZine artlcles., They‘may be surJ*'
,-prlsed! Heﬁe Jage some good sources,*"-%¢ ,
~0PbC and thevOLl Glut Y‘at Happeneﬁ7” Senior Scholastic,
& 1982“ ER-°12 13'~; : , A

”Axe'LowertPr.ces Cood News‘orlBad Newe?”.U.S.'News.andA]

fa; b . o . P

-grllg_’ﬂl%z,p 42 - AR R T

[CAN . . .

L ' v n ce " &) T )
1 . i N '} . ‘
e A "Nh};& Prlces Are [‘ﬁ g‘“ _New_sx._;eek_ Februar}; 72’ 1982 P LA
v ' SR N ﬁ" E e
'.ty' "Plunglng Petroleum DrICGS,' lee, ebruary 27 1982 p 43 .

. - - &
(T . ] A

:”Downﬂ Down Down,, Tlme,_Math 15 1982 pp 60 6t @ :

Aruitoxt provided by Eic:
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6 * SUUDEWT MATEREALS: CHANGES 'IN_SUPPLY ‘AND DEMAND. |
1. Below is a table show1ng lnformatlon about gasollne swﬁpﬁy v -
' and demand.. The informdtion is for the flctlonal country P
of Hoos:.erland abo.ut 'S years ago. e
L4 ) A- o ’ . ¢ ¢‘ s \. . .' - b-
N - s ,‘ ) ; J.’ ‘A‘a.‘ .
¢ e Lo * PO X . . -
’ . e i oamn - i <
‘Z’QSOLINE, ,}IOOSI’ERLAND L,
7 " | (A) L ? : (B).t 3' o ? (C) ! '
. Amount Supplled o, Prlce (gﬁ galIon) - _ Amount Demanded
S (ln gallons) 4‘/ - % L ) (1n gallons)
— o w — ' ‘ =
4 60,000 .o $2. 00 C zo ooo
e 40,0000 v v’.‘f"'f' <1.5o 30,000 0 -
.t ur 35,0000 0 e 1,25 35,000 R
7 30;0p0 SN ’ I 00 L aa ooo IO
\ L “a ,. Towen L AR
o ,‘ *Coiumri "C" shows the dema‘hd for gaso'llne in H0051erland on” ,
ST o e lﬁ 1%78.. Demand refers to thé .amount of a product LT
;feople are ‘willing :and able to pux.chases at varidus: . .U t#
“ ‘ “; Column AN shows the suppl of gasollne in: H0031er- .
g PRI . on Aprll 1, 1978, .Supply Tefers to| the amount of a: i
o, ct that producers-are wllllm7 and able to offe? for .
e - i Sale at various. prlces.- : L e Tk
,;&‘ . ..I_ . . -~ . ;_: ’g' - s l ; . » T v i’ . .o {F.’, D_‘ F

R T&fi ‘tabie. say:§ tha‘ﬁ@ gaasollne could be 15ffered for salé R
' : $2“00 a ?}.1 000 gallons. ‘would gye ‘Supplied,, ‘At »~ . -
Do 'EQ that'price’ 2%, 00Qezal lons would bé dema»tlded How muc};;.-. g -\;- s
- . Y.gdsoline wddld b&%demanded if, the ‘price was $l 00~a"gat'lon’? ‘

SO How mug:h wonl-ai be pl:Led at ,that pr,1c§ o e Nie n'-v-.._.;‘?;..,'

EK

JAruitoxt Provided
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4.* .The information in Table One is shown in graphlc form 1n

' N Flgure A, below. P . v , _
. FI(;URI:. A._"DEMAND FQR GASOLINE HOOSIERLAND APRIL 1 1’_978
Pnce . - . ) - o coe .“ . : v.r -, " ’ " * . 3
3.00 [ T T T 1 1 1 T 1 1 1 S

] 290 T 11T . ]

wiL 228 1 ] ‘.:.'- ~ 11 -1 %

o . 200 P 1 1 suwey | AT T - L

’ ' B '_.175 R T 1 . B 1 p R B ‘ °, .
‘. w . 1 ‘37 " . 2- T ‘.{. .. ] .l . o . ‘_A” | :‘.

L LY i t25 . _ -~ had . —.' . n —+ =1 ! : . w‘v' . ; “

:; '\ . 75 ’ - . ’ l ! - 1. . ‘.‘ -t ‘ : . P
) v - 50 Demaﬂd ‘_. ° E] 1 - q'-.

i i e 1 ' T /

e L.25 , : .

L. : L , ! -4 1 -.1. h 2 r ;o . -

. )y,}" - 0 2 .

L 3n N 6. 10 1520 25 30 35 4045 50 55 . o 65..70 75 80 (Tens of Thodsands
y B . . g b . of Gallons) °
e . Gailons-ofGasolme ' ¢ C" _ o,
*N . SRR et .L.,:. o : ;.m

..+ 5. - At what 7prlg,e wilkl gasdllne be'. bo ht and Sold in’ the" sltu"e—. ﬁ

e " tion shown on the grapl? You wil > Dotice that,there Ais one. ' -

. I , point at "which .the demand 11n&and the supply lipe \mtersect.. :

@ - - - 1t is at $1.25 & gallon. , S :
& n o, . \s. o '
A 6. . cheﬂ price of . gasollne is. S1. 25 a gallon 35, 000 ga'llon"s"'

ks - will e demahded and supplied. At that price produeers are- .
o %, arilling and able ‘to offgr for sale the . satig amourt. of gasos ‘.

s <+ line a# Consumers are w1111n -"and ‘able ‘to rgurchase,y .
. T . N _e. : (‘ , - " _-',:,."

E 'R SO One »do%’lar and twenty flve ‘berrts |($1 "%2) i3 the-magket clea¥- . =
e Y. -ing EEEE'S* ‘A1l gasgitine ;offered fog sale would Deguf’chased & v
e .~ 7 at that price. Usuallg, a. product' . price w;],l,_mo stoward. o "‘
R the manket clearlng prlce. - '?a W o Tme L g e

LR TR i _‘ oy . e a L e -@ S
. '’ 3 . .' > .o . F . ' o -k .. a"wl'/'"" L ]

e cumons N DE'MA\]D D U TTCL S S
B A s LY “"-\; : . 4 ‘.,.l . . C-‘ - '- .._"-’l ,‘_"-_'- L.

*..’ . . i ] ‘ ' . R

R w?w Ge"rtialh factor’s, de.te;@m.h,the amount of a prpduc,z théf' con— L

sume 6 are '@1.111-ﬁg an@a’ble‘ to )‘chchasg at va’fleus mlc%. mﬁ"
Ihes ~~determ1,,na»;§-ts oft- demand are- ;

'~ W&)-’”the pr1 *dﬁ [#r‘ produat~a. ,e'_:_
b ) S e n'corhe zz '
¥4 ,1) ngumer tasbe’s S M'f‘
%‘Q‘i‘%’wner ‘hepes &rathe

téf éongnme ¥ s S
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;Hoos1er1anders ‘incomes. .
“future and the nhumber of consumers. 1n Hoos1er1and &ffected

- day. S ;. - , T
10,

Y

I . . . T
dbo, the amount of gasollne demanded at vaxlous prlces in®

-A) 'was affected by many things. ©One was the. price being

""l T
. .
-

9-'\-;
Hoos1erland on April 1, 1978 (‘een in Table One and’ Flgure'dir

PR

charged for other products;: like food and ¢lothing. The T
‘amount .demanded. at varlousFPrlces was also affected.by - . = 7 '=
inally, tastes,. hopes ‘for ‘the Ca el

the ‘amount of . gasollne demanded at . varlous prices. -on that -

If any of thesefdetermlnants cHange, the 1§format10n in L
Table One, column "C" would cnange.‘ Imaglne, for exgmples =
that Hoosierlanders' incomes wen{ up in.1979. at would -

- Happen? Well, when people have more mopey to nd, they

usudlly buy more gafqliffp. This is ‘true for chéap-gas,
middle prlce gas, and- expen31ve gas. In 1979 Hooslgrlanders
‘had more money to spend so, they probably.bpught -more gaso- '

.-

~llne than lﬁ 1978 ‘Table Two -shows the results

" Pr

-

A

s Cooveessslawbl, R
TABLE wa“{' DEMAND FOR- GASOLINE, HOO'SIJ%RLAND e
T v ' January ZU'*1§79 . B 3*'.5“
- . ) Do ] L . # . K
icé (pevxgallon) VoI . Y df‘ Amount Demanded’(ln gaﬂldns)
‘ _ . T o Y , .
*i’ J‘SZ 00> o _' L '30 000 ,;» ] e
- 41,50 L o e © 49,000, V.J; ST e g
- 1.25- % » . S e J 45, GOO v .
1,007 0 © 50,000 ° g*
T S 60,080, .l
'ill. usehﬂhe 1nformat10n in Table JIwo to construc? a demand line = ", .
on Flgure B below for Ja@yary 20, 1979 R X ,f3 -
FIGURE, B DFMAND FOK GASOLIM’L HOOSIERLAND JAYUARY 20, i-§79 R

. -
+ . - . s . -
x K - : - c .

Pnce 300'

-2.75




.12, Notlee the pos1tlon “of- thé'de%andp

N h'fted-tQM i
the right (1ncreased) when income I Uel rncreased Gasollné
is.the kind of good that -people _42 more of when, their in- . .

"~ comeés 1ncrease. : . A R R ARIE I

- - 3 . .

. » . . . © 2
.n ~ . -_ »r,,_ . g’

l3._ﬁImag1ne that in the summer of 1979 tastes of Hoos1er1anders
began to change. ‘Instead. of using' their cars ‘to travel
~ everywhere, they started walking and using bikes. . As ar -
* result by early 1980, they demandéd less gasoline at any
given pricg than they did in '1978.- .In,wﬁ%th direction . /¥
gh

would the demand llne sh;ft - to the ri or to the left? ~dh,'
e A :

14, A sh1ft in the posatlon of the demand <line .is called a change

in. demand. They, occur when any. one or more of the determl— v

_nants of demand chadge. - _ - T
CHANGEb IN SUPPLY LTS e ST e e e ke
., . B : . . : _‘, .’_.

15. Certaln factors»determlne the amount of a product that pro—:
‘ducers are.willing and able to offer for gale at varlous v

prices. These determlnants oﬁ Supply are: _;r,‘ oo .
:‘?: «i) the prlces of resources and other factors of broductlon,.
. ﬁi ii) technology, S
0 iii) the price ogfd er products;' N : ) . _
. iv) the number ;oducers,‘ oo AR
V) the-prodtcers hopes for the future.' S h

& :

. 16. - So the amount of gasollne at various pr1ces in Hoos1e&lahd

+ on April 1, 1978 reflects (lijghe prices of - resourcesﬁand ..
‘-*other factors of production ) the technology, (3) the’ L
-prices of  other products, (4) the number .of gasoline pro- - . .. .-
ducers and (5) the hopes of “gasoline producers as they v
existed on’that day in Hoos1erland The results aré seen . .

-

;-1n TabTe One and Fagure A, . L e o -

N i . - Y . "'.p'_".",' AN \‘ R
NN - "y./

17.° "I any of these determlnants change, the*;nformatlon in . ..
Tabtle One, ~column "A" would also’ change.' Imagine ‘for ex-- a
. amplés, that on Afril 1, 1978 there were 10 gasoline producers
in Hooglerlandﬂ Addlﬁ?’together the. amount each producer ’
would supply a4t various prices gave .us the figure 1n column
"A” of Table One,' : : :

.
. . ° v
e ~_*c . . T AR R 9.

P .

. ’ ’ '

- . g . ot vy |# .
L

l8 What wouldshappen 1f!1n,March of 1979 ong more pi%ducer began
lﬂe; QSupplylng gasoline in Hoos1erland7 Moré: gasoll fiouldbe ;e
o pf fered for;sale at’eaph prlCe.:~The results aréfshOWn 1n,3 '

Ly;Table Three. PRt 1Y
e RCOR A |




" TABLE THREE;, SUPPLY' oF. GAbOLINE HOOSILRLAND //7',!; .
LY Ly T 1979 ;,., -

f’f quoum: oujgplxeé (1n galldns) .

. 70000 S

50 000 - - ‘
,l""( ‘:{‘ " | . _,; | . : [;0 ’Q'O‘OO % . . | € ) ,. .- | . '4" . .1:00 . ,l:,'_ -- “4.‘ S 1;_’

30,000 o Tlso

a0 190 Use Lhe J.nforma,tlon in. Table Three fo. construct a supply
T ‘nllne in Flgure C for Aarcb. 1, 1979. A § .,
L FIG{_JRL .cg» SUPPLY OF (‘ASOI INF HOOSInRLAND -MARCH 1, 1'979 .

cra o - : 5o - - - D Ty

. \Prlge - o * ! s » . ‘

e - . o i - .. « - B T . ) L . H ‘-.
. . N .- . t » B I ) . " . . 4 . r § .-
-. C :%00 ¢ v o r ‘ . . . T - . R A . ’ “."-‘- ;'l R - A . B ' . ! . i ’ . '._ . '
’- . . R _.',,dv ¥ '. . ) " K K -.‘_ . . - "‘. 2. . r . R 5 4 3 - )
K - .:2'75 " - T .. 1 <% N \ - a E . E ) .
S 2.50 +— —~+— - - - : .
. . 8 E B “t | . )
H e . . L4
: 2.25" ——T ; ;
: . - . ) o "
v o g

upply Aprit 1, 1978 | = 1 R

4"

| o

0.' ,‘ } R 4.,.‘.). ».l , L Y%

e -5 10.15 20 25 30 35 40 4§J 50 55 60. 65 70 75 80 85 .90 95 10010‘10115120
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R GaHons ofGaSolme ’ . ." (Tens of THbusands .
: Ca s ’ e A of GaMons) .

'y -f‘t

A}

" o .J"-.f“'ZO-.- llotfce tlat th'e POSltlonfo the sUpply 11~ne, for ga*sollne sh’lfted

DR ISR o o the rlght (';anfeaoed) when more or'odugey;s entered the narket
- . RN . ‘. © v

BT ‘{Za,..a";.-".'.;’.-‘. *A-shift’ mn “thé gus:.tlon oﬁ t:he S‘Jply 11ne fs called a ch nge

‘ & i supplyse "Lt occurs when ong, or: more of - the deterrninants

B ol T-’s«u y shange S PO PP
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A Sy o Co :

w7 CFOREIGH OIL PROBLEMS . v”il T I

LT ;t : IR Lot ow ; R 4 :

= *,ﬁ;-rﬁl Some Q£ the gasolinq offered for sale 1n¥HoosxerLand is pro- o -
wlro s dﬁ;@d fromcrude oilfound’ within- the country .ttself. But -\
B T spomé o6f it isi produced from crude 011 1mported from forelgn

F . ‘4 : . . N . R .
A o countrleb . . . TS

- Sy~

e ok , . ) * - K
M. 22._ In early 1980 the governments of these oil produc1ng countrles vk
« -+ -had. meetlng - They-detided to reduce the amount of cride 011

- ' snlpped to’ Hooslerlénd and otdser: oil custOmerst-'

" - - ¥ N FEEI

.23, As a resuIt Hooslerland crasollne producers were forced to pay

' rmuch higher prices for the foreign c¢rude 0il -they used to pro-:

duce gadoline, This had two. ,effects. Revénues going to .

tite foreign: oil producing countries. increased sharply. = This, Aﬁgﬁ

#Aa +ofcourse, was, thelr reason for reducing exports of oil. -

L . ’ < - . i . . ‘-' .\

) 24, rhe‘other rtoult was that gasoldne producers supplled only ’
SR . half ‘as much gasoline for.sale," at any given price,.as -ghey.

- 5 hdd bn April. 1, 1978. The results are shown in Table Fou%r'“ *
Sl D TAdLE FOUR: - SUPPLY. DE'GASOLINF 'HOOSIFRLAND "i’«e.l

. B February 1 1980 F __‘ ) - '77‘?'f

a’ -

N '
\gount bupplled (1o oa1lons) Prlce (perggallon)

adfoog T D e 8 e W 82.00
" 20,000 D T s

0 . o i
N - o N .-
o ‘?5 000 o : | .7 1,00

S fo,oo0 P €50
"25, Use Ehe 1nforgatlon in Table Four to construct a gppply line
“in llbUEL D below, Tor February Ly 1980.

1

R rztb\t'*. bbPPLY OF -GASOLINE, HOOSIFRLAND FEBPUARY 1, 1980

--) . . »

T 2 50 gt T T : - . p o .
. v~ Price i AN N P OO IO I I 0 ¢ i
L ) ‘_t"” . 225 . T . . . "- = ' P ] B v,‘“" e ) D4 “ o . .
) 0 . ) _. '. ' 200 , ‘.. ——4 . = # . BEE ‘ ) . . . : -v o .
R 1.75 | — G ,/f/< ——— . -
o . IR . . Supply April 1,1978 o L e
LF[0 G T 1=, ST

) - . 1 . , A k] ' .o BER X ‘; N v» o

c LB A ) O R O N T

c o e | _ By 1

) ( ‘ . \ .75~- »' . v] 3 . ,. 3 ‘ '. i ..."’. o . S | .

o ! . ’ '. . ‘, * vf ‘gf' s ' M . ' : ) . ’ boe !" . ‘\.7, f; .-l;‘,'-..
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N SRE BTN T i, . ot T 1 *
ST S S S . G I S
foL 02y 24, . NoWw. answer the follow1ng quest;,ons gbout Flgure D in the S
Gt T ., -space, prov1ded "(Assume’ that thé determipgnts ot,demand . e
.,- on-’ Pebrugy g, 80 were the samé. as tHo.,e_that,ex_lst'ed '
Dy * on/Aprl’l 1, 1978 ).: s O S s
L * . " ; P o s
. = a) What is the ngnar,ket clear:.Qg uprlce’f S e
] T “How was the position of the supply line affected -
LT _ai.-_ when the price_of crude oil increased? - et
IR ©~7¢)” oW many ga’lglcm,s of gasoling®are . a\‘rallable tor pur- ,
T , o e chase by comsumers dt- this ce?. " T~ 2
o e d)y o you think oil’ companies’ in. Hoos:.-erﬁand would ;
Ct . to -the new market clearing price? L
- _oe)- 1 o 'you. think consumexs. would react to the new: -
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"_ BN i{* cogcepts. )’

“TIME REQUIRED » 2- 3 class«perlods.uf' W”{‘ﬁi;i?ff*"

PO

MAThRIA%REQUTRLD .. Student T ter.lals"_b'igC].U_dév'd;-;‘;f’“.‘ :..

ECONOMICS IN Tms "LESSON ,' T Tt

. - : /

75.:,' .iExterEﬁT\gles are s1de effects ‘that result when the pro~‘

duction-o consumptlon of sa'good or servicé in. 'the market
dlrectlz\gigﬁgts the welfare ‘of others] without belng re-

in-both productlon ahd consumptlon,_an ’they can have'- .
'positive; or .negative effect§ ‘Fot example,’ cxgarette a
smoking 1is lncreaS1neg vxewed .as hav1ng detr1menta1 o

effects. on non-smokers. im. close. proximity to smokers. .

“the* we'll- belng ‘nat “only, of the individuals receiving

ff;s in the river., -, T . o .

T hxternallnles cansbe - treated ih-virious” ways'. Peeitive*f“

*. . ., externalities' or €xternalsbenefits: (resulting’ from educa*
. tion,.for example) can be mulated by substdizing’ those. *

#aactivities ‘which produce L@t

‘extetnal ‘costs (resultlng from-pollUqon, 'fof" example) can-

. .“be-corrected dirgctly- by’ tlose” who.produce the externalitjes

~ or 1nd1rect1y by: taxing . those who prod e the', externalitles

"By giving subsidies to:help: to .eliminafe the ekternallties,

s by compeﬁsatlng those. people adversely affected by them, -
L ror by dlrect legal prbhlbltlon., If.no . correctibn onchs,'

c T Tas often’t happens ‘thie"resilt. is. that soeial Wéf¥axe ig

or externalltles ara nat &Jways ‘

"..4: v ;! i \_,.

8" Yos

successfu
R A ‘o PR
v ™ ':',“«'-.*a, cooe A

L ghe process bﬁ praﬁ?c1ng o¥: supplylng nergy,hasi 18
> ‘ cmeated médjor» cos nét. Borne by- ‘%he p1 oducenﬁﬁﬁ that
em@tgy:-«Such codts are .called; negatlve extertia lities
‘orexterhal caifs .of . praductions A typagal exﬁeynal“cest
.ffppoductlon Is. the damage causeg‘by energy related ;pol-"
,lut“l,on., LA Fpes ¥ : "

+flected € h the price mechanism. JFxtermaljties oceur,” .

TNegative’ externalltLeS on,q'

R 'f.less ‘that it WOuld otheqwlse be. "At the sage time, goverh-if'
AT ‘ment, effor\v to-’ co;r:rect :

On the other hand,, mdre’. schoollmg is. regarded:as . Impr Oy - e

L “Lherschoollng but also; ‘of others~through the creation. of__f“.a
< o & better educated °oc1et¥.u PgNuting firms ala@gervers;ffg
‘ “red ce1the pleasq}e~derlved by peaple*who mlght swim or i,i'“

PO
Ca

. - - - . . : - _ ’ . i A !
R S -,LSSGON,IO& INTERNAL AND EXTERNAL:GOSTﬁfo, B P
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R In rCcenﬂi.%a?s 1aws have been passeﬁ to try to internal- v & -
-, -ize some energywrelated external costs, for example by :

T reguiring poliutlon control, ox 1ncreaséd mirre safety._'An
edternal codt-is; lnternallzed when the- prov1der$ of a good

Lot or strwrce pay‘that coss and pass it .on. to‘the consumer.' .

'4-' - ¥ - :

'dot all: externalitles are negatlve Not all externalltles

- arkr aasoc1ated with- producers. - Some result:from the actions
‘of nonsumers.» However ‘tn.this léesson attention - 1s gryen
onI) ta the external costs assoclated w1th Eroductlon of

w e

'*--'enelzgy e e T .

-3

Cw oas P

S T ,.’slr’ tudents are' t0'understand the current energy 51tuat10n

i eia % 7i t*théymust be .aware .of the- external costs associdted with -“_ .
See ’JV51cneruy‘produ£t1on..rThey must: also learn “about efforts.to -~ = .-
o lqternallae thése costs. and the effects that the iriterna- '
RERNIECRAEN 5l 1lzatlon .of costs have on the price of energy I T,
Sy I,Nb‘f 'JC,LI‘ONAL OBthCTl‘\/ES >';“-‘ - m‘ e :

A L SRt SO

“°?i{)7'~}:" On completlon of thrs»lessom 1earners Wlll be able to:

- N o . R}

T dlétlnoulsh between ﬁhternal and external costs of
R productlon*'ng' e T AN - N
**;“v..Zﬁgldentlfy the Lntefnal and external costs lnvolvedf e
C 4 dmg exampleq-of energy Prodnction; = S s .
-j3.ysuggcst ways*of imterpalizing some, of the externaI o S

oSty unv01ved 1nﬂenergy proguctubq -

%
.

ey
s

' SUG ES”‘ED JEArpmc PROCEIDURE‘ ¥ '.-;,".'.:."_.? - *“ : '_5-.[..:“ // -
: ‘ nahd“out the studeqt mggérlals and have the students N
., read paragraphs 1-5, .@hcse paragraphs 1ntro&ucg thei; ..
tconcept 6fitﬂe Interhal coggs of . p;oductlmn.- Revigw . .77
‘the characterist1CSaof 1nterna1 oost"éf ﬁ;odsctld Qw;yrn).

wrth Stude“nts“ T ",. 7 \~*., e

) . - — 3 . . .-_ oy ’ : : . “'.
Ca Gosts-of productloﬁ are pa1¢ by producers and are' R
nfb. pas ‘ed@on:to- the ‘consumer in thekprLce paid for o

g ‘thg. godd. ok qervxcé purchased T R we v e

G'c; Interﬁag,costé ‘Sf" produqtronyére pald:w1th1n ¢
S Nthe tqansactron‘be geen proﬁhcer and’ tonsumer, . /
E‘d.g,TBe cpnsiumer- receivas bengflts from the pro-;”t

ot

duceisﬁ? returﬁéfor yayang -for thésh costs s

Ask'sﬁudents "What‘aress m% bf the lnternal costs of

~the e afmer'a@pwsrnesso"’ They . should answer, buy- ;f_' -

 ,fng,. Ren feed paylnguthe dotton, buylng and main-‘ '
.txalnlgg eqﬁlpment ,i, et;cn L .,,g,; K . :

4

@Vf
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_Ask ‘students "What are $o
~egg farmer's business?" Who -pays them?" They/,h@uld
_answer that the farmer's nelghbors pay the eXt“ff”ﬁ“”

' These costs 1nclude dlZZlneSS ‘1nconven1ence

‘Have students follow the directions in pa#, :
‘Answers to the questions related to paraor ph

Y

b) 1) The walue of the fish no- longer harvested -

S R

.Have students’ read'paragraphs 6-10. These paragraphs . -
~introduce .the concept7of external cosg'ts of productlon. /
“Review the ‘characteristics” of external costs of pro—a. B
ductlon w1th students o L T, pe

-

a.? Exbernal costs of | productlon are pa1d outs1de f LA

the transaction between producer and consuger,

- in-that *v . - . S
b. thevperSOh paylng external costs of productlon Sl
. receives ho benefits from the producer 1n return

for* payrhg ‘them. .~

c. External ‘costs of: productlon arise; when producers &

L_lgnore certain costs involved in the productjion -
. ptocess. These ,COSLS are inflicted on someagne S

“else w1thout compensat g IR 1

of the external costs of the

costs - of his bus1ness.

/
%}// . ‘v ) - . .4

of med1c1ne lost" property value and- the,cos’_
air- condltlonlhg and seallng thelr ho@%s.._#g

2 .

7y

given in the student materials. . For’ the other paraAV.
graphs students mlght respond ﬁ, ;

s

”recreatlonal valug of the-fish. .- S
~11) External. The coAl producer did not pay to-
control the leaking of ac1d water from the

‘mine. The fishermen must pay the costs that
. . result but receive no benefits fer paying
those particulat costs.: . .

“c) i) The cost of drilling for oil - equipment

labor, transportatlon etc.
ii) Internal. It is a cost that was pald by the
¥ produce*. It will eventually be paid by con-.
sumers in the price they pay for gas. But

% they do get a benefit. Plenty of gasoline is
: available. - ‘
\' ’/
PR
*
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Z%oLﬂVGS be prggh¢ing tf:ﬁ

o " WINDMILL

bgﬁ% ne they
AV A .
Afrion. -
A s .

:'{" ’ it & G
.’f belng i;4~ * 4%{“* 1oca1
¢ 1is persgq! dﬁ‘ ] ﬁq,mldren
edlcal c-. G el B
7 57, A
e fhe cost

Py

( h /}' b¥® there
COPY gl EM £ 9 ca‘they
waéted L& A ]‘1

problem ) v B

e «

The .local people beneflt somgr—" ent because

‘they are getting some.eléc tr1c1ty. + But” the main’
benefits will go to peo fe who will obtaln elec-
tricity in’the futureraff ‘1
ments in the w1ndm111s to be bullt in  the future.

The 1ost beauty of th "mountaln.
The cost of noise credted by the windmill's -

>

. operation.
- The cost of v1bratlon Whlch breaks thlngs.

s

REACTOR
The ones who. beneflt from the reactor are the
people’ who -receive e1ectr1c1ty from it's (That
might’ 1nclude Jake ) -
' . . ’ : } ‘

Y 3 o

Y 1Tne ’ ’ PR A

c



“vbiy  He is los1ng bus1ness."This'coséfresdlts‘not

from a problem with the local:-reactor, but be-
cause - of a problem.with the nuclear industry in
general. . The production of nuclear energy has
saddled hlm with costs for whlch he is not com-.. -
-pensated : : : ‘
. Have students think back -on tﬂe three stor1es they Just
finished and on the people who ended -up paying external
- cogts of energy ‘produétion.. Then: ask '"Do you think it'
£ that these people had to pay these’ costs?" Have
) ents explaln'thelr responses.:wﬂost students will-
probably say "No, it is not fair. These people are be-

Ac_lng 1nfllcted with costs without- compensatlon

To end th1s less0n review the. detalls of each story
In ea€h cade ask "What do you think should be -done to
solve the problem created by external costs described
in this story?" and "How can your suggestions be put,
‘into effect?™ Accept all reasonable suggestlons and
1mp1ementatlon strategles." ;

‘_SﬁkGESTED

1.

2.

EVALUATION STRATEGIES: - ?T

‘Have students defime 1nternal and external costs of
productlon. Have them glve examples of each.

Present .students with short paragraphs descr1b1ng
costs related to energy production. Have them an-
‘swer questions similar tor those. contained in para-
‘graph 11 of the student materlals. Here are some
possible paragraphs A o

a. Supp®se carbon dlox1de released by burning.
fossil fuels causes a warming of the earth.
The midwestern corn belt becomes a desert,
but’ vast nev areas of Canada and Russia be-
come productlve wheatlands. : o

S b. A Worker 1nsta111ng a solar collector falls

- off the roof and breaks her leg. She is laid
up for ‘three weeks. -However, her company by
law) carries worker's compensatlon insurance B
that pays all her medical bills. The company
~also has dlsablllty insurance that pays, her
xwages while she can't work.

Have studepts examine situations similar to those
contained An paragraph 12 of the student materials.

Then have {them answer questions like those conta1ned
in paragraph 16 ‘and step H of Teacher s Gulde Here
is one possible story. I L




. o

’ A ;
- Mr Crosby,lwho owns an 1ce cre@m-parlor on west Malnm.
. ~Street, says: "I knOWfI ve lost business because of E

out east. They want. something."  Mayber- there's

malk town in’a Rocky Mountalnhstate. The

pal Clty 1s-a,

lroad track/runs through the mlddle ‘of- town leldlng” e

’n

a1

Repently, 1arge éoal mlnes have been opened‘150 mlles -1'ng

f,north of the town. +* The” ra11road carries:coal from the -
-valnes to electric- power plants in other states,-and also
. to seaports for shlpment to. other countrles,, v;r -'Pe,ﬁ

g . _;:; a! ‘/, ,‘.j .
. -eWS oiJ
many resldents when he says ’ isyusdd .to be a. quiet

little town. Well, it" s'little,-bu 3 yqui my-
oo ave a . T
’traln every hour, and they. 65noisr ' o :%_,7 T
2 : U TIENA

more. Instead of. maybe a train & da

these trains. People come. to- town from the:farms

in town. No way to get througk to my store,.: pot]whlle".ﬁg,
“the-train's coming through.- leely as not- they 110 just; -
give up and go home. And an ice ¢ream cone’ is: "not’ 11ke
a plece of hardware. A higggg_gggplesw11}’buy next trlp
they'll never buy an ice -cream to replace the one''they -

didn't buy last trip. This; ‘whole :town. an Just barely
support one store like mlne,) Haif a ‘town-can't." *

Dr.,Brown one of the town S tWOeMLD s, ‘is, also i ﬁ;tp;a;
worried. ''One of- these days ‘there's .going to be &’ '
medical emergency, . a- flre;fspmethlng Tike that, and

help won't be able to get through.’ Then there 11 be‘_,. o
trouble. The town,just- ‘has” to . face up to:it.-. We‘,*,ﬂ~ R
~have to raise moriey to construct an und/fpass. S

_Mothers are, espec1a11y cr1t1ca1‘Q§ the tralns.‘ Mrs ..

Ellen Glasgow says, '"These trains'are andanger to |
children. The rlght of-way isn't fenced,-and trains

come through town at thirty. fmiles an hour rlght ‘ :
through our backyards, really. Children, don £ Know S
enough .to keep ,out of the way. Two dogs were kllTed .
1ast year. Someday it'll be a chlld l

The president- ‘of the ra11road says, ''People need th1s
coal., and the railroad is the cheapest way. of gettlng
the coal to them. Rdfral City grew up where if is be-
cause of ' the railroad. . It would be easier and cheaper

¢

. to move the town than to re1ay’the tracks."

-
.



, B tempts h 'e;
ducets: 1nternallze external: S
iptoduction. -Invite’ ‘Tepres ntat#p
utllltles to class to .discus ‘H

Yair.and water" pollutlon asso;,ated w1th t
,fact1V1t1es. “Ask: them to. dls;ﬁss the i
;1ng these costs'

“f:An aAternat1va‘Would be to ’dentlfy government
slcharged. with.moitering en rgy producers in teyms,of their

compllance w1th,pa11ut10n rqgulatlons. Represéntatives of :

these agencies .could Be asked to ¢iscuss -the jextent to e -

. jwhich external: costs have' been dlmlpléhed zy/the result
o of government regulatlons._
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1“‘abefore the egg ranch was opened., You /end up seallng your

..

,_5

f;?

Arpg.

'e Wha; kind? Well, ‘ you pay- for med1c1ne to cufe tf "ZZIHQSSJ

%

"Q6

".costq -waste dlsposal As hg saysﬂh"lt smy land ;so 1etw'/

,_igi:

EXTERNAL COSTS

g

. the' prody ctlon of 88S .
,ep#ays the .veterifratian .
_nd,galntaln‘equipment.

There ‘are sever psps Anvolve
““The ‘farmet, bdy hens - d roosﬁbms.
toscheck. their health . He. mustlbuy’
He also “buys a’ 1“t: chlckenf“

)

_The' farmer pays for/the chlcken feed 2 ..ather
of productien, '”ﬂe Knows thatiwhe ‘ sells  eggs,, he
have to getvﬂlsv;oits back. fr0*2?5ﬁ7£USt0me¥S-*-
The chlcken/feed dnd, thes e,pther'cds
" called internal: costS/of pro¢ ctl ,
‘He' then passes th se/costs alpn fﬁ,;the customer in the
prices he. chargesf eggs.-’So'they ‘Are costs that are.
Jpaid within the bus1 ess’ tran#actlon betweeq producer and

: consumer.ﬁ In this ' ransactlon//the .consume pays for the .,
- farmer's.cost of produetlon bu.wgets bene 1ts in return,vk'
fresh eggs to eaé : “: ; e

f proﬁ” tion/are

B : , ‘W @V”
K 1t happens, there is pne post of prdﬁpptlon that the/
farmer didn' t- pay It is; obv;ousyto anyone" 11v1nc nearby
“thdt ‘the eog ranch smells awfull /It smells so'baq your

head splns, your eyes wat . "j ‘4,,

is farmer 1gnores one maJor/

In the courselof_productron/

the* h;cken dropplngs fall where/they,may'” W /rf, :
" . ‘ ‘ ' ‘ ‘ Q - /‘J .’,//"’, - , | .

But now’ you,'the egg rancher s ﬁelghbor, have” some costs.;“~“

4l watering eyes. You try to selljyour house .- you.

\age offered a lot less for it than you, would havefrecelved
7‘,
w1ndows .and bUylng an ‘air. condltloner. 5 S

; P
,\

erl the farmer pay- foq your air. cond1t10ner7 No, he doesmgt
‘see” your ‘air conditioner as one - of his cM#ts of production,
erl he pass the cost of your air conditioner al ong to his ¢

‘custOmers " Why should he? Will the peuple who huy eggs 'f.&

'from him pay you for the suffering you experienced so that .
eggs eould be‘produced ‘on the ranch7 No wayl ‘

‘The farmen pays them . 7




' i -

- N = catels ] I - Rt
X . . \ . .- . . ! '
) ¢ + I .. ) Y LRI
T - : . Lo o« e Wl

- F R . 1 . A

.
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Your ‘suffering,’ inconvenience and” other: costs a%e?calted ex- .
ternal costs.of production JIhey;aré{gqst’féréated:bj'thgf
farmer's productzon activities. Theyiresult from his ig-
[notipgﬁﬁis,WaSte'dis§OSal_ﬁtbblema"wExtefnai;éostSjof’proi

: duction’ are not paid.by the farmer: (producer). ,They are
Wi < paid by youl They are outsidethe transaction between pro-
LT ducer and consumersh - You xecelve .o benefits. in return for

~7

.': paying tlese’particular costs. .

&

~Tf;li¥f~Eachgbfftheﬁpgragfaphsjbelddeescribesfa'cobt’rﬁlatdd to

S gupplying-qt%ppoduciﬁgvgpe;gy:;*Answefjfhéquestidps agked

vﬁ“;_jabduﬁ each ‘paragraph. . $e” the space provided. An d&ampll
“*[.Q}s?done_fof u, " S S . :

ayou. U .
‘a., ' Avcoa quning;boiletgvdééd to heat an office
*  building, produces smoke which soils the' brick:~
_ .wallg 4% nearby .buildings.. The owners of’ these
- --nearby buildings'pay .to have them steam-cleaned - .-
. every seven'years. . i ot el tilw TN

g
8,

g f  i){%héf i§‘EHe cost described ig;thigipdrag:ap"? :
’;,i‘,*TEe?owners.of-EuiIdingsfpay,t03‘ave“thémf' o

"r'-gléaﬂed,bécause“they,are‘spileﬁf y smoke. ,
" iiYy’'ls this an ipternal or iexternal cost of energE
o ‘production?  Why? It is an external cost. The-

_‘}_enqtgy‘prpducer is' not paying -to control-the =

+ gsmoRe produced by burning coal’ in the "office E

building furnace. The owners of nearby buildings
_ must-pay the costs that resuilt; but Tecelve no

. _ " benefits from’ the: energy producer for paying

s .. these costs. .. e R

.

4

Cal ‘}%.g;‘Acid'Watef‘dfainiﬁg;from gﬁi Ed_doél;miné'h kille
PO ++all the fish in a stream, ~In-that stream, sport
o fisherman used to catch ab?ut 700 popnds’of fish a

' \ .., ‘ . year’; . 1_‘ o, PR A,:?
R - . v A

oL / 1) Whét;,f is theé“unst d‘escri’%med in this gr'ag iph?
. ‘ » .. : | . e ! .

e E S

*,

¢

[

&

PY4i) Is this. an fnternal or external cost of energy pro-
_ o ~ duction?:Why?_ '

,

. »
o

R e . - *
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« ,.co -An oil company spernds millions ‘of dollars-.drilling for
-0il. As a result, gas stations “supplied by this".com-
_ pany have plenty of gasoline available for''custemers.
g . i) What 4s the cost described in this- paragraph? B
. ' “ : : ; | L ' IS ““'
’ . S v < ’ h i 3 ';-‘.
ii) Is this 'an internal or external cost -of energy pro-
.« ue duction? Why? ' . gy .
’ . ‘ - " - T
o EERE . . i : '
; ” .. ;o ~ . - ' "_"
" - -' ‘ I ) V »r.. - . .]'- . ’ i
. d. In the 1940's, due to air.pollution, 'a small®town, . s
downwind -from a genérating station had a higher rate
of respiratory disease than a similar town upwind .’ L
'As a result, more work-days were lost in the down- -
wind town, and people tended to die younger. = - '
L : . . A . BT ) ’
¢ i) What it the cost described in this paragraph?
= A L
)
ii) Is this anmnternal or external cost of energy pro- /
, duction? WHy? v . /-
* A ] ) . . /
. . . , R T ) . /
- p - —
12. Each of the following stowies describes a'situation;in Which
- there is one or more external costs. The situations all in-
.. volve energy use or supply. - (It 1} important to realize that
external costs may occur 'in a wide variety of situatiopns.
They are not associated only with energy.r lated activities).
As you read a story, find answers toAfhe qﬁestfonsxthat.ﬂ
appear before it. . ' S P g
WOOD SMOKE ~ /3
. A} N ' S :
' . ' N L .
a. . Vhat benefits are people getting from wood burning? .
' ‘ ' IR S
! ’ . . [ ",, .
= ' U " '
TN ' -
) . ,
‘ 113



b . What costs does wood/burning in Mercer put on the
| . - young ,married person’who heats his home with an elec-.
‘ - tric heat pump?: A - S

¢. .VWhat costs-do old'peéﬁlé who stay in Mercer have- as .
) _ a result of wood burning? What about, the old people
. , who move? _ e - . v

[
EY

)

~

. . -
o . . . 1 Vﬂ

iy - T -

“ .
»
.

Mercer is a beautiful-town in a rural mountain valley. Many
.. people have -come here to live just because of its beauty,"
“including many retired people., s s
Because the priceé’of other fuels have increased in the
‘last five years, many ‘people in.-Mercer have started to use
¢ ‘wood as their main home heating fuel. However, smoke from
.the area's .many fireplaces and'woqigstoveS'has created an -
. air pollution problem. Now a blue haze hangs over the
’ valley all winter long. ' U
~ ~ .

-

at first, people didn't want' to admit the haze was caused
by burning wood. Now they are asking the city council to
passvﬁrdinances limiting the amount of wood a home can

\
Jburny . . .

’

Part of .the problem is the scenery. The'pOUntaiﬁ-beaks

8 | that ring Mercer can no_ longer be seen.
. ) - _ o L
Health is involved, too. Infants-and old people are - <

especially affected. Doctors have advised older people
with lung problems to leave Mercer. Even people who -
have lived in Mercer all their lives are being forced

to sell their homes and leave. * o 3
’ . 4. '.'C** \ ._. ° . . . , * .. -
WINDMILL o -

a. Who benéfits from the windmill? What.benef{ts do théy'
obtain? . o ) : ' .

W
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4

*is, until about two years ago.

- X . e S =

v . » "'\i
'b.',vDescrlbe at 1edot three cxternal costs of producrlon
* - that people 11V1ng near the w1ndm111 have as -a_ resualr

of 1ts*operatlon. .

<

v

*, ' R

~

The Department of*Energy has erected a large expcrlmcnrnl;

windmill., The windmill generates electr1c1ty, Which is -
‘fed to the homes of local residents, but its main purpose
'is to test windmi ~designs. The knowledge that wil® be
obtained by oper#fing this windmill will enable pcnplc to.
build less expens1ve more durable wind penerators in the.
future. ) o~

But the people who live nearby complain{
"That windmill is the ugllest thing I ever saw," says Rill"
Hethetow. "It looks like a plane crashed up thcro.‘ _That's
‘'not what ‘these mountains are about. If God-wanted a w1ndr,

'mill up there, he'd 'a put it therc

J ' T
Other nelghbors cotplaln that the Wlndmlll is noisy
whcn it 1s operatl g —

) : P .
"Noise isn't the half of”it," says ‘Maurcen O'Leary.-. -
"That+machine's cracked two of my thC china chp o
I cafr just_feel the: rumble when it'gets poding." fin-
gineers tegtlng the machine agree that it does gener
‘ate subsonic frequenc1es.ﬁﬁ§éh~might crack glass at

"a dlstance. : - 3 Lo
. . « ) B . ' e
"That's one of . the bugs we'ré working out,! they W v
) 4 - - L § i , - v .
v e | N , N )
,_{: o e ke C

FUE_REACTQR s

. . & , . . N

P

b. What costs, is Jake paying? : L ot
' . e 8 B X

N . . : \ . .
) . . ! . L . ’
. v .

o \ . . R
. R I -
3 . N . . o,

Jake iolburn oth e little resdré in an isolated rural sec-’

tioh of the state, "It includes®cabims on a, lake-uith a

dock and 'hoats; . Jake's place is a clean, pleasant, family-
style resort., His regulars have bcon%comlnn back year aftrer

yeAr. for almost as 1ong as Jake has bccndlnkbu“lnoss.‘ That,

<

-

)'. " -

. ‘ | . T = : c L B
a. Who benefits frpm\iif/fenctor? : _-_;__é?-___.L;~[ '
. ' ’ . * ' ‘ ) * » .. . l ‘ . N N



"~ plainly visible in a photo. on Jake's brochure, risipg up - -,

~ Mrs. Lucinda Counsuelo says,

N .
’

rs

~Jake's resort is®a little more than a mile from a nuclear

power plant. -In fact, the cooling towers of the plant are - &

behind® the~hills on the other side of the lake. )

/
7 .

Jake says, "My business started falling off right after =
Three Mile-Island. I couldn't figyre it ofit. People were
even calling to. cancel reservations® - Families that had been.
coming for yeArs. So finally I.called up some customers T -

“knew really well, and they told me why they weren't coming." -

"We 've gone to Jake's for about
five years and we were very pleased with it. But after hear-

. -ingon the T%V. about them evacuating children-when they--
- had that accident .in Pennsylvania and all that stuff, we .
. decided, -why take a chance? What if we were at Jake's when

something happened? There are plenty of resorts where we
can .go. Why take the chance?" . : . : '
. . ' : - ~

Jakes Bays, "I.don't'know who}s3right and who's :wrong in - .
this nuclear thing. "All I know is, I didn't-do ahything

and I’m going out of business." . *
- ”
) »
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o0+ LESSON 11: RESPONDING TO CHANGES IN PRICE. R
. - e g‘ . s - .’. .' ' 1-‘ R .‘.- \‘V .
;thQEEEKJL The price mechaniéﬁ S .,'- o

.

'~ RECOMMELDED USE:

&,

$Middle school (This lesson deafs wi;hiédvancéd

: ) v concepts-.t) . _ -
» TIME_REQUIRED:‘*142 class ?ii}éhsf; ",‘.j o B
, - MATERIAL. REQUIRED: Trans Rarencies: .'"Gasoline Pr ices" )
oy - - "Drilling Activity" -
' "Automobile Casoline ° .
g Co T '~ Comsumption" - = B
E IR _ ' . Blackline masters provided. .
o .. o \“'
ECONOMICS IN THIS LESSON: -, :
| :friCe‘LS‘the'ﬁfincipal‘afldcating mechanism of the Amergpaﬁ
/- *economy. Prices:dct a$:''signals," flashing information to
.. households, producers, workers, savers, and  investors, -help-
T  ing them’ to decide¢ what are the fost rational and profitabile .
- decisions to make. ' - (' . ' . .
o R - ' ! N ‘ J - : . P
© ", The array’of prices coufronting individuals and households
" helps to determine the way ‘they will spend their limited '
-income. The prices of finished goods relative to’costs
indicate to producersg thé most profitable ‘items .to pro-
duce while tHe prices of productive Eisourcés determine .
" _other, costs -of production. Changes X» price affect the -
: 4 yway consuners spend their money, where workers work, how.
LT ﬁavings_are invqftéd, and what pnoducers prodycéﬁ o '
N . '_ ' L s .2 . ) o ) oo -
', . RA.EIOLIA.I:E: ) ,‘I' ) T » B ‘./————\ . ) . ' "‘ . .. ..
h . There is one aspect,of the energy situation in which every-. -
~, - %ne is interested - ‘price. . This lesson examines changes

v . that have taken placé.in the price of -energy. - It theyn con-
L * siders how people's’ decisions are affected by these price

" #° . changes. The lesson is intended to introduce students to
- the impact of pritces on people's decisions. ’

a s
R

I TRUCTIONAL OBJECTIVES:

us . ¢ .y : . . 1A
On completion of this lesson, leagrners will be able to:

» .
‘}?,' » . . ) .
: 1. obtain- information from line graphs;
v © 2. .describe some, recent trends in energy prices;* .
3 identify ways in which the decisions of ehergy pro=
ducers and consumers are .affected,by energy price:
changes. . ' R

1. N . .o -, . Y
. . N . . -
. . “ .
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- SUGGESTED TEACHING PROCEDURE: g oo
© - Al Usingithe overhead projector, show the graph of gasoline
.o * .- . prices. " (NOTE: 1In some classes, it may be necessary . .
- . " to. review the idea of line graphs., “Several will be ‘used
v ... ‘- in this lesson. You may want to use-the following as
’ part of your classroom‘;eview of line graphs.) .

- Line graphs are useful for'seeihg the direction- (usually"
~ upward or.d%wnwérd)-that information takes~ over time.

RN _ " The. gasoline pricés line graph is about ,the direction
ﬁ?V-fLﬁ  - taken by prives between 1?65*and 1981, . :
,; . | AR T _ . t .
- , ' On a line grapB, points are plotted for each:piece of -
) " a,.information., 'The distance of each point from the
S “bottom Qrfr(_ the graph depends on the particular piece.
’ of information it represents. ' = < o -

o IR . On the gasolihe prices graph, a point is plotted for

@' EE each year, . The ‘digtance of the point from the bottom

‘ : of the graph represents the average price. for_ gasoline
R : . in that year. o 9 oL e ) ‘ -

™~ Lo 1]
*

) ! - .. . - ) ’ g . - ) ’ . . ‘ .
) The. numbers along the side .of the line graph help the
reader determine the-exact meaning of’' the points.. LT

In the gasoline price line graph, the numbers along
_the sides stand for cents per gallon. - e

The»diréCtibn taken'by'thé inﬁormation“is'fodnd b§?ﬁbipf'
o : tng each pair of points with-a straight line.> The re- '-
/- : - sults show the general Lrend’in-the information.

B. . Ask.students "What is this line <graph about?” To an-
swer this question, have them inspect the graph title,
S check the graph sources, and examine the graph notes..
> . _They should say, something like '"This is a line ‘graph
. o " about changing gasoline prictes in the U.S. The prices
BN - are adjusted for inflation.- -The information 1is %rom
'~ - the U.S. Department of Energy, 1982. It is for the '
period 1965-1981." S g S 4

@

'C. -Point oeut to- students that because the prices have
_been adjusted for inflation, they can be accurately
: . ~ compared. -Also point out that the prices on -the graph
" . . are not ‘the prices that appeared on the pump at gaso-
. : - Tine stattons. E ' . LT

B ’ 0. . - ’ ' ' R 13
( . ; . N
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llave students describe how the price‘of'gasoline.changed
between 1965 and 1980. Ask them: o

. i) How did prices adjusted for inflation change be-
. tween 1965 and 19737 . (Student response - Prices
fell slowly.) ) c 3 o ’
ii) How -did prices adjusted for inflation change be-
.. tween 1973 and 1974? (Sharp increase)
iii) * How did prices .adjusted for inflation change be-
tween 1974 and 1978? (Slow decrease) o
iv) How did prices adjusted for. inflation change-
" after '19787. (V%?é sharp increase):

:_NOTE:. Record thesé answers on*the chalkboard for-latér.re-

E*E'r ence,

E

'Tell students that changes in energy prices affect de-.

cisions made by producers and consumers of energy.
Have them speculate about how price changes seen in
the gasoline graph would affect producers and consumers.

Ask "How do you think energy producers (oil companies)
would repond to changes in gasoline prices? If the
price of gasoline went up, -would they increase or
decrease the pace at which .they drill for new oil to
make\into gasoline? - If the price of gasoline goes
down, would producers do more or less drilling?" . Use"
a table like the one that follows to record student )

i

- answers.
Drilling Activity
Price of gasoline © More ' Less
Up . .
: . ¢
- Down . S ' g

Ask "How do you think energy consumers woﬁld respond to -
changes in gasoline prices? If the price went up,

- would people.use more or less ‘gas? What would they do
if the price fell?" Use a table like the one that fol -
" lows to record.student answers. : o '



2’

Consumption of Gasoline

Price of gasoline More " Less . ‘
- U |
\“ Down.

|

Record student answers on the chalkboard. This recording
should not be done for evaluation purposes but simply -

to motivate students to' examine the evidence which fol-
.lows. ' ' S SRS C

F. Project the transparency "Drilling Activity'. Ask stu-
dents to describe changes in(the number of new wells
drilled per year since 1965 for the four time periods
used in Step D, above. Record answers on the chalk-
board so that they can be cempared to those developed
in Step D. Students should respond: .

i) 1965-1973: drilling activity slowed dowm
8 (except for 1966 and 1969);
ii), 1973-1974: - a jump in drilling activity;

iii) 1974-1978: .an increase; : '
iv) 1978- . sharp increase. = ’ '
G. Have studentS'spend,é fewvminutés comparing these re-

sults to their predictions. . Who was right? (With
the exception of the 1974-1978 period, activity in=
creased as prices went up, and- slowed as prices fell.)

H. Ask students "Why do you think-oil companies would
s increase their exploration activities (drilling new
' " wells) when gasoline prices increased during the late . =~
1970's and early 1980's?" A‘variety of answers .are
possible. , B , .
I Show the transparency ''Automobile Gasoline Consumption.' .
Ask students to describe changes in the number of--gal-
lons consumed per vehicle since 1965 for the four time
periods used in Step D, above. Record answers on the
chalkboard so that they can be compared to those deve--,
loped in Step D. Students should respond: '
i) 1965-1973: consumption went up
ii) 1973-1974: sharp decrease
{ii) 1974-1978: ~sharp increase
iv) 1978-1981: . sharp decrease

\




J.  Have students|spend a few m1nutes comparing the results
_to their predictions. Who was . right? (There.is a clear
_relation between p¥ice and consumptlon. When price fgll,

: consumptlon‘increased When price went up, 1ess was con--
sumed D I TR P » , Lo

- -~ v

s K. ~Ask students 'Why do you . think energy consumers would pur-;
© chdse less gaB when the* price. weht up 'in the late 1970's
and early -1980's?"" A variety of answers is. possible.

L. To'conclude thls activity, have students suggest other
y ways in which’ producers and congumers can respond to
‘ increase in the prlce of a product like gasollne. fg_
_mhey nlght suggest S AT &
' -
Consumers could fingd substltutes for gasollne, like - gﬂs
'.waIE1ng, “riding bus ; :
Producers could increase thelr product1v1ty, maklng
better use of existing energy sources.
? Consumers could try to do without energy

SUGGhSTED EVALUAEION STRATEGY

1.  Provide §tudents with line graphs of energy product prices -
+ 1like electricity. Ask them to describe what- the graphs’ are
about. Have them answer questions about the information
. ' portrayed in the graph, simi'lar to those posed in thlS'
1esson. - ot :

2. Ask -students to descrlbe in wr1t1ng or in graphlc form
. - trends in prlces’of gasoline through 1981,

3. Create.a list of short statements des cr1b1ng decisions made
: by energy producers and consumers. Have .students identify
those statements reflecting decisions most likely to follow .
~ from energy price increases. Here are somesexamples of de-.
c1s1on statements,

i)  Consumers use less natural gas to heat their homes,

' “than previously (assoclated with an energy prlce
increase). -

ii)" Producers develop new technique for extractlng oil .
'from existing wells (associated with an energy prlce
increase).

i1ii) Consumers start buying 1arge 'gas- guzzler cars agaln
(not. assoclated with an energy prlce increase,)

SPIN OFF

In 1983, the prlte of certain forms of energy has been decreas1ng._
_Have students collect articles from news magazines: that deséribe

this trend. HaVé students use the contents of these articles to .

identify the ways in which the decisions of energy producers and

consumers have been affected by- this downward trend 1n prices.

1
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LESSON 12: PRICE CEILING
. [} T . R

' f"fEQEQEREF Pricd Ceiiings o ' . R

RECOMMENDED USE: "Middle school. (This51esson deals with advdnced
L # concepts.) s SR -
, k‘

TIME ‘REQUIRED: 1-2. class periods

. MATLRIAL REQUIRED: Student materials provided
e : . ’ T o ) ' . DR ) f
'ECONOHICS IN THIS LbSSON " : '

S In the Amerlcan economy the queotlons of what to produce,
how to produce it, and how to share it are not 1ef% ex-
‘2 clusively to free market. forces. In our mixed economy,
vernnent plays a key role. Control over the production :
some goagds. and services (such as national d-fense, high-
Vo wayo and justice) has been removed f+om the private segtor
and placed in th< public sector where government makes the .
impeetant decis.ons., Govegnment also intervenes in many
. markets with regulations d controls with the intent.to
improve upon the results produced by the free play of. mar-
ket forces. Examples are public utility regulation, tarlffs,
minimum wage laws, antipollution and safety requlrements
price ceilings and floors. Fiflally, through its taxing
. , “and spending activities, government shifts control over
.o _ resources. from private hands to -the publlc and, it also
. " redistributes income anoni/lnd1v1 1als through transfer

payments., These activitids influence what and how much
will be produced,, how it will-be ?roduced and how it will
'_be shared or usgd ‘ ) .

! \
P Y

RATTONALE: ) o A o !
Price ratlons goods and 'services. Goods and services will
go to those consumers who ean and want to pay the markFt
clearing prlte B

. -~

Sometimes a soc1ety°dec1des that price ratlonlng is not
the best way. to allocate goods and services. Price ceil-
ings are sometimes. used to make sure that prices’ of some
items such' as food or 0asollne do not ‘go too 11gh

_ Price controls have side effects. It is 1mportant for stu-:?

. - dents to under&tand why price ceilings are sometimes im-
'pOSLd “what the -cons equences (costs) are, and if the bene-
EltS are worth the costs. : oo




INblRUCElUNAL OBJELTIVDS

r',” _Oa conpl;tlon of ‘this lesson. learners will be able to: L
" 1. -define "price ceiling'; : ' ’ ' .
‘ - 2. ident#fy s1tuat10ns in whlch a prlce celllng is 11ke1y
: to be imposed; :
g ‘ 3. 1dent1fytwho benefits and who
price ceiling is imposed.

'rcurs costs when a

SUGGESTILD TEACHING PROCEDURE

NOvE: Ef you have,covered the lesson "Supply, Demand
and Prices in the Energy Market,'" with your students’,” yau
can have them move. qulckly through paragraphs 1-10 of th
student materjals.

, ‘A Havé studenta_r;ad ihrough paragraphs. 1 and 2
9

NOTL: The phrase "other/ things being equal" is expiai'ne'd -

in the 1oason "Supply, Demand and Prices in thc Energy

llarket." It can be 1gnored for the purposes’'of this lesson.
]

Have otudents follow the directions in ‘paragraph 3. Their

line gr aphs should look lrke this: : o

Flgure A- DFMAND FOR GASOLINE HOOSIFRLAND
Oct 1, 1980 -

2.00

1.75 .

150 | ' T B .

' 125 — ' ' o

1.00 “ —T ' : : ‘
75 :

50

25

TN

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

I
oot P. .
| o 117 4
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B. In response ‘to the question asked in Paragraph 4
- they shou1d say "o, s
. C. ‘Have students read paragraph 5 and follow'the dlrectlons
e . in paragraph 6. Thelr llhe graphs should look 1like,
) ' . the one. below.\ S N

FIGURE A- DEMAND FOR GASOLINE, JHOOSTERLAND . -
0CT. -1, 1980 : L

2.25

© 2.00 - : .
| 1.75 — i -
S 10 -t 1 1
1.00 3L ' ' '

® - i ) \ "1 | - .- .. C '
R - T5 ‘ e ‘ 1. o
.50 }— ‘ : S

25

5 10 15 20 25 30 35 40 45 50 .55 ‘60 65 70 75 ‘80

GALLONS OF .GASOLINE ' (Tens of Thousands
’ . o of-Gallons) -

D. . In reoponse to the question in paragraph 7, they should
'say nAn .' !(‘ . ' .
. E. Have students read paragraphs 8 10 and review the mcanlng
' of market clearing price as a’ class (the price-at which -
producers are willing and able to offer for sale the same
amount of gapollne as consumeys are wrlllng and_able to .
purchase D e ) . . -

: F. .Paraaraph 11 pornts out that price along with. other. thlngs
‘ ~ affects deCISlonS made by consumers and producers.*

G. - The ldea presensed in paragraph 12'acLua11y 1ntroduces
- ' the main theme of this lesson. Have students read this
‘ 4 ] paragraph carefully., . Be sire they understand that price
' ’ _ ‘can play a ratlonlng role. A

1. Have students read parawraphs 13 and 1@ Review the main
.p01nts of these paragraphs as a class. .~

i) ?rlce celllnc— a -government prlce control that 'sets
an upper Timit on the prlce that can be charged for
a partlcular good or service.

11s-
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S : 'ii1) Price ceiling- wsually used when it is feared that
‘a Cw the price of a vital basic good will be. too high for
‘ wa ot people, especially poor people,. to afford. '

’

I. Paragraphs 15-16 "set the.scene' for the establisbfment
of a price ceiling in Hoosierland. This may b& a good )
time to téll students that while Hoosierland is a. P
;ictional-pldbe;.tge workings of the market and the
“1mpact of the price ceiling are reglistic. ' ~

L3

J. . Have students read paragraphs 17 and iB. Ask’ "Why
. 3d1d the government of Hoosierland decide to rimpose

O] a price ceiling on gasoline?” They should respond, .’
"The government feared that the burden of the new
: matket clearing price was too great for people, =~ ¢
Y especially the poor." . :
K. Have students follow the directions in paragraph 19.
_ , Their "price ceiling lines" shpuld look like this: ‘
I ' PIGURE A: DEWAND FOR GASOLINE, HOOSIERLAND | .
' .October I, 1980 . - - ’
~ v T L]
h ‘ + \? ‘ ., a‘,
2.25 -
S | 2.00 ' _ T o
- : . - Price ' : : ‘l
= S ' ( Ceiling | ' |
> price -0 ' - . a | -
Per  1.25}— T : ,. - --
* Gallon ¥ ' ST . ! .
1.00 ‘ : E
i P 75 ' K ] . .
.. e P “.25‘ ‘ . - . ' : .
\ s . : : . :
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 (Tens of Thousands
' . - - of Gallons)
Gallons of Gasoline p .
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- \ ~ . "

’ L. Lhey should respond to the questlons in paracraph
20 as follows:

-a) 30,000 gallons, , S '
b) 20,000 gallons; ' ~

c) - The prlce celllng was set, below the market clear-
.+ - . ing price. So, more gallons of gasoline were
: : . demanded than were supplled This resulted in-
«~+« - a gasoline shdrtagé. 'When'a 'shortage occurs,

W ~ R people spend more. time searching for gasollne
v ' aahd’ waiting“in 11ne to purchase 1it"

d). Answers may-vary. Accept all reasonable suggestlons
such as: , g

costs

. : ‘ ‘o The poor themselves - Time and’money are wasted
looking and waiting for gas.
. . o Everyone-else who must deal with the/’ shortaoe
L by searthing and waiting - . .
L IS o People who work for oil ‘companies.  Companies
'~ have.no incentive. to produce. more gasoline so
. they don't hire workers.
o Gasoline stations - must deal with unhapov
~customers. ToLe o

BENEBITS . : A 5
- L o Those who manage to get some of the gas oline
S at less than the market prlce wlth mlnlmum or
- %/f no search costs.,

o Those with few other way,Fto spend thelr tlme

o : ‘ s . , “»
) SUGG.ESTED\“VA\LUATION STRATEGY N

I.l'pAsk students to define price ceiling.

2. Provide students with short statements describing

. situations in which prices change rapidly. Have
o them identify which of these are situations in
S whlcn price ceilings are likely to be’ 1mposed
- . Some, sample statements: .

x' a. ‘Becauoe of the popularlty of Jeilybeans in
Washington, D.C., the prlce of a pound increases
from $.75 a pound to $1.35. (Nq price ce111ng
likely, not a v1ta1 commodlty) R _
b. Because of a series of outbreaks of disease
four years ago, fewer cattle are being delivered
to market. The price of ground beef increases
T from-$.89 a pound to $2.15 a pound. (Yes, a ceil=
ing is possible here.) -
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b . : . 4
.- Y

- 3. Jave students identify who would benefit and who" would. -
incdr costs if .a price céiling was impogsed in the situa- .
‘tion described in 2 b.. abgve." s T L ‘

" S . . - . N
» ) : - ! 'ﬂv\.' §

SPIN OFF - S LS B
-_— . s KA . .
The role that government shoulﬂmylay;infcontrolling*enepgy _
prices is an issue often debated'by  labor leadgrs, consumer
group members and energy indusgcy executives. ~ Invite rebre-
sentatives of these groups in present their particular '
points of view. . . o e : . -

Encourage students to prepare-questions’ to ask guest gpeakers
using material in the lesson as a 'guide, For example: )

'
L8

)

‘ . : S . - b :
' o 1Is there a situatien in which price ceilings should be- -
T . imposed?’ - o . : ‘ '

o What are some consequences? . ‘ :

o Who is aided,; who is hurt by price Ceilihgé? el
. , )

¢ n
B . . v

_ . ’ " ) Lt ) v L .

Students should also "role play" interviewers. and interviewecs

before thé guest comes to class. . Students could use material"

gathered. from guest jhterviews "as' the basis for a debate on

the pro's -and con's$€f.pricq controls. _ % '

' T _ LN

v . el 4 ‘ o

s - e

e coh e

’y
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STUDhNT MAThRIALS —~PRICE CEILINGS T B
A .4'7‘, L BACKGROUND SRS

i
-

llffBelow is a: table show1ng 1nformat10n about/gasollne supply .
, - - and demand for the flctlonal aountry of HOOSlerldnd about «.

N, h o Syearsago. - T T Cooe R e e
_ , . TABLE ONE: DLMAND FOR ¢ GASOLINE, HOOSfERLAND e
R B October 1, 1980 : o :

. °i
.Amjo‘uht ,Supplied ‘. \\ ’.I o ‘Price P Amount, DemAan.cAled
~+ _(n-gallons) . ' . /" {per gallon) ; {4 (in gallons) -

o ~s2,00 720,000
- ® Y1500 ' 30,000
~ L1025 7 : 35,000.
s s ..t 1,008 e 40,000
u"_{ﬁﬁﬁ fﬁ "_-“ | g 50% o so;opo

A1

-

-,

@ CO]?umn of Tahle Oné shows dEmand ‘for gaso-. -~ -
s rland'on October 1, 1980. “Demand refers~to -~ =
_( a product, in this. case gasol ne, that péople .
"¢ g g.»'and able ®o purchasé at various prices, other .. '*
. " thing® beimgltequal. The ‘table says that if gasoline. was - *
oo Offe ed foﬁsale at $2.00 a gallon, :the quantity demanded 7
o tduldy Be 208 900 ‘gallons. If the prlce was a §$1.00, the
e a.mount;q wo;jil.dd‘ be 40, 000 gallons Y

: '?rriatlon in the prlce and 'amount demanded' -
Spfe B le One to construct a line graph in Figure '
; QW Notice that in Figure A gallons of gasoline \are
it he horizontal-axis. Price is shown along the

: ';3jFIGUREfA¢ DEMAND FOR GASOLINE HOOSIERLAND
G et T October r 1980 ¢ /

~

225 : — _
2,00 f——H—T—— 14— ‘

7
>

R i

: ’,g ;

Rl e I P o T IR N

N

©h =
9.“ \ ﬂ : < 5 10 19 20 25 30 35 40 45 . 50 55 60 65 70 75 80 (Tens of Thousands

! ST of Gallons
. - v “ Gallons of Gasolme . . b .

e . v .
e N : - y . . O [4
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‘ﬁWhlch one of the,follow1ng conolu51ons can. be drawn froml
”the demand 11ne graph that you constructed’ ‘

,he ameunt . of . gasoane demanded does not seem to be ..
,affected by prices.: '
h) -As' price.- lncreases,*the quantlty ?E gasollne demanded
Fit dlso 1ncnéases.:' =
. T 8. The. amount - of gasollne demanded decreases as the prlcer,id.,s
R 7;;”, -increases. . U N i}
. 5. lhe left hand eolumn of Table One shows “the suppl] of- gaso*'
o - line in ‘Hoosierland on October I, 1980. ‘Supply refers to the
,amount of a product in this case gasoline, that producers :
‘are willing and able “to: offer for sale at various prices, . . .
. other: things being equal .’ "The table says that if gasplihe:
'ulcould be offered for sale at $2.00 a gallon, the amount
- supplied would be 30, 000 gallons. If the price was $1 00
K the quantlty supplled would be. 15, OOO gallons. :

L X . -
i i L

5 7r*fd Use the 1nlormatlon 1n the "prlce” and "amount demandedV
S - columns of - Table One to construct a supply ‘line . graph on:
Flgure A SR SR

7. Whlch one of rhe follow1no conclus1ons can be. drawn from the -
, supply llne graph you constructed7 -

) ,\ N

a) As prlce 1ncreascs, the amount -of gasollne supplled also o
.+ ‘increases- . ,p,;‘
. b) ‘The quantity of gasoline suppL&ed does" not seem to:' ‘be '-/ ¥
7 affected by price. ' -
+"J¢) The amount of gasoline supplled decreases as the pr1ce
g 1ncreases. ‘ . . :
. 8. You wﬁ@ﬁ notice that there is one ‘point ‘in Flgure A at which .
.~ 7 the demand line and the supply 11ne 1ntersect It is at the
$1.75 a gallon price level o A

‘ !

.-

9, If the pr1ce of gasollne is $1.75 a gallon - 25 000 gallons -

#  will be demanded and supplied. -At ‘that prlce producers are

' ‘willing and able to offer for sale the same ‘amount’ of gaso-
line as consumers are w1lllng and able to purchase. v

“lO.mene dollar and’ seventy five cents ($l ‘75) is called the o 1
“ 'market clearing price if this situation. All gasollne .
offered for 'sale. wouId-be purchased at that prlce.

11. Prlce and othet th1ngs (e g.,'the pr1ce of crude 011) deter—l
, mine how nuch,producers :aye willing and able’ t0\offer for
.sale. Prices and other thlngs (e.g., 1ncome) also deter-
" mine how much’”consumérs are willing and able to purchase.
At the. market clearlng pr1ce, the»amounts are the same.

ot




L ' PRICE CEILINGS I "

hIZ;_ Price also determlnes ‘'who will purchase the product I1f N
SR '%asollne, for example, is sold at $1.75 a gallon ifi Hoosier-
Jland, 25,000 gallons will be purchased. But, it will be pur-
.chased only by those consumers who are w1111ng and able ’
.to spend $1. 75 for a gallon of gas. - :

13, ,Sometlmes governments decide ‘that . the prlce,charged for a
product is too hi < - This usually happens in the case of -
" basic goods and 'vices like food, fuel, housing, and
medical care. . fear is that poor people will not be
able to purchase enough of these goods and services to

v satlsfy their. need%g'lf prices are high.

14, In a situation like th1s, the gQVernment may control prlces'
. by establlshlng a price ceiling. A price ceiling sets an-
- ppper limit on’how much can be charged for a part1cu1ar
good'or serv1ce. It is enacted by a government

15.° Imaglne ;hat Flgure B portrays the suppIy and -demand s1tua1
-tion for gasoline in Hoosierland in early September, 1980.
Notlce that the market c1ear1ng price was $1.25 a gallon.

FIGURE B BEMAND ‘'FOR GASOLINE HOOSIERLAND - :
September 10, 1980 » _ o

P:ce 225 —T—T—TT- ‘ ' —

o, .:éaﬁ;nzoo ——1 a1 /; —
EA 1.75 —Lﬁ ’ " -

1.50 |— T

1.25 ' 31—

_ 1.00' ——

‘ s . . §

' 50 | ¢ : — +— S

B T

"5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 (Tens of Thousands
. ' GaHonsofGasohne ofGahonﬂ.
'I.i .




16,

17,

18.°

19.

20,

SRR e e e DT S e e e

" Then, in ‘Septembex ‘19

" people, especially poOr-people, to bear.

v

30;7Hbqs1er1andﬁéanline,producéré'déQ-

cided, because of the higher price of crude oil,” to cut back - -
_on the amount of gagqiine‘they were willing and able to sup- ‘

ply. at each pricéfkév 1. The result was the situation shown -
in Figure A, with a market clearing price of $1.75.

[

The government of Hoffsierland decided that $1.75 a gallon
was too high a price for pedple to pay for gasoline.
felt that .someone consuming 20 gallons of gasoline. a week- . =
~would end up paying $10.00 extra a week for gasoline. . ’ -

They..

This, the government felt,: was too much of a burden for

-

The government enacted a law fequiring'gasoline stations to
charge no more than $1.50 a gallon. A price ceiling was
thus established at $1.50. - ' ' :

Dr aw a'straight-liné,:parailel to thé-horizontal axié,‘éll.
the way across Figure A, at the $1.50 a gallon level. E

With the price ceiling -line in place, answer the following -
questions: R g ; ;

a) How mich’ gaswline would consumers be willing and able  *.
to purchase at $1.50 a gallon? ' : . ,

b) How much gasoline would -producers be willing and able .~
to offeér for sale at $1.50 a gallon? - o

¢) When the.price ceiling of $1.50 a gallon for'gaSoline "Wn‘

‘was established in Hoosierland, consumers spent more
time searching for service stations that had gasoline -
to sell. ‘They also spent more time iting in line
to buy gasoline. Why do you think this was true?

d) Price ceilings are usually established to help poor
people. Who.benefits and who incurs costs when a price
ceiling for gasoline is established? ot
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FREE AND INEXPENSIVE RESOURCES ON
° ENERGY AND ECONOMICS -
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A NOTE TO TEACHERS :

»The Indlana Energy Informatlon Center ' (IEIC) .operates an-tﬂu;
q&gy ‘itnformation service which is available to’ all Indiana -
estdents. The;IEIC maintains, for dlssemlnatlon,'a wide

varlety of energy information and materials coverlng all
topics -on the folIowxng resource list. Single copies of these
materials :are free. For~an 1EIC publlcatlons 1lSt call the

'ENERGY HOTLINE
1 - 800 - 382-4631

or write the: S _ , ' - ¢ f

Indiana Energy Information Center e
Division of Energy Policy’ '
Indiana Department of Commerce
y 1.N. Capital, Suite 700° : . : -
Indianapolis, IN 46204 L4

The IEIC Staff is "on-call" (via the ENERGY HOTLINE) to
‘help Indiana residents with many kinds of energy questions.

Speakers and other energy related services are also available
- through "IEIC.
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Subject Area

C.O a 1 . . ’. . » .. . ... * o )
Conservation . . . .~
Economics and Energy

Electricity . . ., .

Energy (general) .

‘Energy Education .

* Eavironment .
oL, :

- Natural Gas

- Nuclear . . .

Petrodeum . .

4
Renewable Energy Sources.
\

Synthetic Fuels



COAL

7"t;dlson Electric Instltute

~ Educational Services

—~

- Washington, D. C. 20036

1111 -_19th Street - -

IJashlqgton, D.C. 29036 . A
Coal: Amswers’ To Your Questlons A 48-page booklet: #78-46.
Sample - copy free.. i LI : o -

Keeping The nghts On: 1979 educational kit. = Grades 5-9
#03-7925, 7 Activity-centered program about’ coal - and other

energy sources. Includes six act1v1ty duplicator sheet§ T
and a-teacher's gulde. $3 20.

*Exxon Company, U S.A, Co :
, Public Affairs Department . S !
" p.O. Box= 2180 - Room 4I87 - 3.
Houwgon, “TX 77001 C : »

Coal Pocket® Data. Tables, charts, .and maps of Exxon's
coal operations, plus statistics on U S. and world coal .
production. 399 PP. Free. ‘.

*Wational Coal Association ) .
1130 - 17th Street, N.W. . - Y

Coal: a 24~page, illustrated reprlnt of The WOrld Book

. The Pover of Coal: A 20-page, two color booklet descrlhlno'

,encyelopedia art;cle on coal. Grades 7-12. Single copies free.

Discoverlng Coal: A boxed klt 1nclu g £ilmf ip,fcassette,

cight ‘activity masters, two fullcolor Wall charts and teacher's
gulde. Designed for early elementary grades. $8 95

v

-

the beginnings, history, production and uses of 51tum1nous ,
coal, Deolgned for upper elenentary gradeq. Includes activi- -
ties for duplication and teacher's gulde. Single copies free.

s
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COthRVATION ",”ﬁ?.éf-' '."" Bt

*Allr ce to: Save Energy
1925 ¥ Street, N. W,
Washlnéﬁon D. C.. 20006 .

The . 257% Solutlon ‘A 17-page boowiet containing a dozen in-
A ensive ways to cut household energy useé by as much as - ‘
p Y g
: 25 percent. Single copies .free; additional . coples 25 cents ..
each. 4 . . '

*American Petroleum Institute ‘ o -
- Publications and Distribution Section N S .

2101 L Stxeet, N.W. 7 - . . . ' e T
-Washington, D.C. 20037 . : - '

Energy Conservation Tips: Information on conserv1ng our
.energy supplies. /Includes conservation quiz, gasoline .
saving tips, gulde to efficient energy use in the home, and
tlpS on conserv1ng energy in‘ the kltchen._Slngle copies free.

: *Assoc1atlon of Hom& Appllance : ] .
Manufacturers . , o - el
20 North Wacker Drive
Chicago, IL 60606

Appliance Edergy Conservation TlES Series of tip sheets .

on how to conserve energy .and save money through proper
operation of home app&lances. 25 cents. .

*Ch@nnrng L. Bete, Co. Inc: 1’?"7'
200 'State Road * 9
Sotith Deerfield, ‘MA 01393
’ Energy Conservatlon Booklets: ”TheAABC s of MPG's," "Conserve "
Energy at Home" "Heating Your Home,'™ "'Save EnergY:' and

"Shouldn"t You Share a Ride." Single review copies free.
Quantity pricing information available on request.

*Consumer Information Center
Public Documents Dlstrlbutlon Center

Pueblo, CO 81009 - . ‘ ‘ (.
Find and Fix the Leaks: How to check for air 1eaks around'
" ¢ your house and save up to 50 percent on your fuel bills.
o $2.50 . : ' :

In the Bank or Up the Chimney?: 'Illustratedthow-tos for
weatherstripping, caulking, insulating, etc. Worksheets
for choosing methods of energy conservatlon for greatest
savings. $2,00 ,

. *Edison Electric Institute
Educational Services .
1111 - 19th Street, 130 .
Washington, D.C. 20036 : S -

SN ‘ . .




CONSERVATION Cont s ST

-

LT How to Save Energy Wlth Better Use Habits: beO 18 pages
S Conservaths and . energy manaaement Sample copy free.
_JnuxxnnJCompany, U.S.A. » , f - ‘7"‘. ‘v
; - < Public Affairs Department - . - - o
b P.0. Box 2180-Roomt 4187 - .. , L . ’

;_Houston TX 77001

. . Drive Like There s No Tomorrow: A QookLet dLscuss1ng t_e“
' benefits .of driving at 55 mph. Free.. ¢ S
) \/ ' e
~ Mickey Mouse and Goofy Egglore Conservatlon Gomic book
that can‘Be used as an eneroy=conservatlon teachang a1d Free.

- *8ierra Club . : :
"Informatlon Serv1ces ‘ ‘

. © . 530 Bush Street . . o - '
i ~ ban Frdnc1scg4 CA 94108 T, : :
U L "' <

- Enersy Lonservatlogg ‘An Immediate andJRellable Alternatgve
3 pages. Includes reading and referenae Plsts. 25 cents. - -

-:‘wrumeco Ine. £ ' o N\
)y/;f ublic Affairs Department ) §
4f ¢ ¢ PLO. . Box 2511 ° ‘ o
oot Houston, X 77001 , .
y. . ‘The Fourth R: Resourcefulness in School Energy Conservation:

. A bookTet used as a companion to Tennecc's film, "The
* Fourth R." Dé?&flbeu school energy problems. and illustrates,
typical solutiohs. Free. »

. B '
‘Something SpLClal From Seed (Schoolﬁpuse Energy" Fff1c1encz
P Demonstration): A 129 page report of 20 Hemonstratlgzdzéﬁool
S

'  energy audits conducted. Lists more cffective energ vi

' cecommendations. Contains energy audit survey for stM¥dents
and technical manual which serves as guide for school per-
sonneLato conduct audlts in.their own facility. Free.

Somethlné bpec1al -for Teachers Des1gned for teachers, the
booklet includes: background on energy issues; an energy 4
survey teachers and students can use to examine their own . °
schoolj and, examples to help teachers "energize" existing’
eurrlculum. Free. g .

-~

#1J.S. Environmental Protection Agency,
Office of Public Awareness *
-Environmental Research Center //
Research Triangle Park, NC 27711

| Get the Most from Your Gas tileating Dollar: Pamphlet answers:

& the most commonly asked questions 5Bout the conservation,
pollution, and potential safety hazards of typical gas-
heatlné equipment. Free.

Get the Most from Your Heatlng 0il Dollar: Pamphlet provid-
ing information on cutting costs and reducing polLutlon Ry
hav1uo oil burners sgerviced annually Free.
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© ECONOMICS AND ENERGY ‘- o

+ ~ *Amoco Teaching Aids ' )

P.0. Box 1400K - . ) I R

. Dayton, OH 45414 L
¢ » . . .

: The Mog%an: For grades 7-12. Contains teacher's guide.and -~
~ .- ten student activity gheets illustrating economic concepts °
. <about the nature and: mechanisms,-of ‘the free market System.

- »+$1.00. ) W - , " : {
*Indiana Department of Public Instruction -
Video Duplication Service - \ . .
Room 229, State House =~ ' Ly P
‘Indianapplis, IN  4%6204. e

2

The following video series are available to-the schools of
Indiana from. the: State -Department of Public Instruction, .
‘Division of Federal Resources and School Improvement. There
are no charges or fees .fox the series but schools are re-
quired to provide the blank video tape necessary to dupli-

cate the programs. Schools'may request series in any
standard format -- 3/4-inch U-matic; 1/2 inch BETA; 1/2-
inch open reel; 1/2-inch VHS -- but all blank tapes sent |
with requests. for series should be clearly labeled with

t ~ the school or school corporation's name as well.as the ..
~ Specific series.and program titles to be recorded on each
. tape. o e N .o

1

Requests for any of the.&ollowing"éerieslshould,be sent,
along with the nececssary blank tape, to the above- address. -

For further imformatiom about the Video Duplication Ser- -

vice, ¢all (317) 927-0393. '

- ~ GIVE.AND TAKE is designed to ﬁélp junior and senior high

school students increase .their understanding of economic -
concepts and improve their.decision-making skills as con-
sumers, producers, and citizens. Each of the twelve I5 -~
nminute programs dramatizes a problem-solving situation. °
that shows students how economic concepts can be applied
to areas of personal economics. Scarcity, personal deci-
sion-making, opportunity costs, consumer credit, produc-
tivity, human capital, derived demand, and career choices
are just some of the topics covered in GIVE AND TAKE. The
programs are, npen-ended to stimulate classroom discussion
. of the issues dramatized. ' "

TRADE-OFFS is designed fo improve economics imstruction
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 economics. On a broader scale, it will
help them become more effective decision-makers and ulti-
mately more pesponsible citizens. TRADE-OFFS is a compari-
soh series to GIVE AND TAKE. | f/”\ O N— \

ni ’ | .-1132 ' i' '
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"ECOMUMICS ANDjEuERGY-'cont. -

*Phillips Petroletm Company

Public Affairs =~ :

16 B4 Phillips Building = L s .
Bartlesville, OK ‘%?004 : . ’ L

14

. Afexican Entetgxisé:,A series of five- 28-minute films ”

documenting our country's ecomomic history. 'Teaching

sGuide. "Teaching Notes" news'letter. Permission avail- _
able to educational institutions .to duplicate at-no ot
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; o
and Modern' Talking Picture Service, 5000 Park Street g ‘

Horth, St. Petersburg, FL 33709, phone (813)541-6661%

*Standard 0il Company (Indiana)

Public and-Government Affairs
Mail Code 37Q5, P.O. Box 5910-A

Cnicago, IL 60680

t

-

-

The Kingdom of Mocha: Animated 16mm color film introduces
‘econonic concepts about the free market system in relation

- to the energy needs of society. Free on loan. Modern Talk-

ing Bicture Service, 5000° Park Street, North, St. Petersburg,-
FL 3370%. ' : , . :

e

.-
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ELECTRICITY

) #Edison Eleetric Institute - ' ., :
' Educational Services . ' e e s
1111 - 19th Street, N.W. - ST T S
-~ Washington, D.C. 22036 . _ ' ~ s
. Thomas Alva Edison: His Fertile Mingd: 32-page booklet.

76 219, ®ample congufr,ee.-' _ _
Electricitx’Serves r.Communigi;.1981, educational kit
F03-078037. Grades K-6. Cardboard model of an electric
utility system. Includes bulletin board cutouts, diagram
for display, teacher guide. $4.50. e

Yod gnd-Ydur Electrié Company: Answers té Your Questiohs:‘
36-page booklet. #78?ﬂ7.-§?mp1e copy free. ~

L

§ “m
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*Alliance to Save Epergy g - IR
1925 K Street, NAW. . .4 R,

Washington, D.'Cé’:?‘ZDVO-O_‘G_ L S =
The Energy Puzzle: How You Fit In: A 32-page;ﬁagazine ‘<i<”
reviewing the energy situatiom, with articles by nationally
known writers. Single.copies free; additional copies 25 "

cents each. . _ o

>
]

*American Gas Association ' 3 ' : - v -
1515 -Wilson Boulevard = - : 3 -
Arlington, VA 22209 .. j- ' o
" America's Changing Energy Story:- #881110. 1981. A 7%
minute, 48-frage,filmstript with cassette, suitable for
general science and socjial studies classes at the junior
and senior high school -levels. Gives a broad overview of.
* the energy pictute in the U.S. today. $2.70. N

L S

c *American Petroleum Insti'tute -
Publications and Distribution Section
. ,2101 L Street, N.U. ‘ _ B
Yasinington, D.C. 20037 " ' S T

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

1
o

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

A Guide to Stall Eneréy‘Assistance Offices 1981-82: #806-

09000, A state-by-state listing of low income energy and

weathetization assistance contacts which proevide funds :-

. and/or information to eligible families who may necd

a help .in paying their fuel bills oxr weatherizing their
homes. Limited quantities available free. s

e
*Atlantic Richfie}¥d Company
Speakers Bureau g S .
.. 515 South Flower Street ~ f%& > ) : o i
"'Los, Angeled; CA - 90071 ~ " imm T e ]

: "
Speakers::Avaifable on a wide range of energy topics such

- as: Alaskan oll, offshore drilling,  energy and economics
and altefnative energy Sdurces like:solar and coal. Speak-g
‘ers available tn the follpwing cities: Anchorage, Atlantdd
L Chicago, Dallas, Derver, Houston, Los Angeles, Louisvilleé
gi%mi, Philadelphia, Pittsburgh, Tulsa, and Washington, ;
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- < 'ENRGY (GENERAL) Cont. * ... = *
.7 *Edison Eleg@gic Institute

‘ E) R R 4 . ;.-A .

ucdtiona™ervides y - - -

. ", -M11 - I9th Street, N.W. °

U
:‘.'l

-~

v

Washington, D.C. . 200367, ' e .
’iA'Short'Enérgnyistofﬁ of the United States...and. Some

Thoughts About Whe Future: Decisionmakers bookshelf .4_{

‘series. 1980, 85 pages. §2.50. -~

Public Affairs ‘Department

» P.0. Box.2180 -~ Rooﬁ 4187

e

£ g . :
.’ Middle Fast’ 0il: Second edition. The history of oil pro-

L

.
24

B

.

.
N .
;g\ k. -

i HoustonQiT&_ 77001
B R . . qj.

dicrion in Middle Eastern nations, plus tables; charts, *
and maps.' 39 pages. -Free... R :

“*OPECfQueétipés and Answers. OPEC explainéd'in 1ayganfs

- sprms. 35 pages. Free.:. =

‘. . Lo . . \' ’ o
+ Pocket Data. Useful statistics about Exxon and the energy
. industry packeéd -in a tiny pockeét-sized baoklet. 39 pages.
JFree.t o L T - 5

LI .
¢ » [ I N

. Pocket Position Bodk. Explains where Exxon stands on 37

. y!different issues Lrom federal leasing,policy to national

Y
-l
Ak

»

M+~ health ingurance .~ Pocket-sized booklet. 39 pages. Free.
< S . N ) . * oo o N " . N

RS Enéréybetlobk:.The nation's future‘enefgy needs ~and

how .they will be met. Compiled annually. by Exxon pldnners
to help guide the company in, its businéss decisions. 16
- pakes. Free'’ : SR - ’

TWO@QM Ehéfgy Outléok. A worldwide view of infernational'
energy supplties ang demand. 40 pages,. Free. »

o . . 2 ) ., . .
World 0i1 Imventories/ The factors that.affect international
,oll imnventories. Tow (world oil supplies are stored and

. distributed. 17 pages s _Free. y

*National Ceographic Society
Educational Servites o
Department 82, . - _ '
Washingten, D:C. 20016 e ~ "
Special Report on Energy. A 115-page special edition of
‘Wational Geographic magazine devoted entirely to energy.
Includes 12-page atlas of America's energy resources, -
* history of energy crisis, -proposed solutions. Copyright °
1981. 1-9 copies, $1.45 each/10-99 copies, $1.15 each/

100 ox more_copies]$1,00'eagh,

N o

*Sierra CiuB ' - _
-Information-Services , 13q
530 Bush Street’ , ) 30 ‘

San_Franciscd,‘CA '?4108 -
| R 150
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NEL\GY (GI:.NE.RAL) Cont. o S

S »

R Energy and the Slefra Club ¢ TA;summer§iof,Sierra_Club“energy>
-'.pollcy. 15 pages.»40 cents. _ . - :

l".*SOth Film Library . S e . S \\C
: 2515 Franklin Road : ' , VA
Cleveland OH 44113%r~' ' :

jb-' , ‘hnergy in- Perspétélve 16mm, 21l-minute, color Film. Thought- .
. provoking - film about energy. Discusses man's historic¢ use: 1
of energy, examines the limits of the world's: supply of
- fossil fuels, considers alternatlve sources of: energy, and
. emphasizes - need to turn frbm thoughtless over-consumption of
the past tbo a more® intelligent use of energy in the future.
.Produced ‘'by The Brltlsh Petroleum Company lelted

*Speak Out. SOth et
“e 7 - Attentioen: V.F, lezano S

1760 Guildhall Building ' - »

Cleveland,; OH - 44115 ' :

‘Two .Energy Futures: Speakers. available for classrooms,
sefminars, or workshops. Topics include energy outlook, energy
R economits - energy environment, and energy regulations.

t

‘*Texaco Inc. = S e ,‘ﬁ.f | .
2000 Westchester Avenue . R
White- Plains, NY 10650 S

i

"The Road tp Energy, U.S. A 29 minutes, 16mm, color film.

» Shows .that we're all on ﬁhe game road together helping
satisfy America's ever-growing energy needs. Film stars
Boh, Hope. Free on loan #31142 from:  Modern Talking Picture
Service, 5000 Park Street.North, St.‘Petersburg, FL 33709,
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“*American Petroleum Institute

"ENERGY EDUCATION

. - Publications and-Distributioh Sectio
,. .~ 2101 L Street N.W. ~ = . ° '
SN Washington, D.C: 20037

.

,fg . 'Looking for Energy? A Guide to Informéfibn‘RésOurceSﬁ #875-
44000. A catalog listing various sources of energy informa--
.tion. ﬁingle copies free; additional copies 25 cents each.

.MOViesjAboﬁt Eﬁérgy: #875—44500.[A catalog listing enérgy-
 Telatéd films. Contaigs over 500 entries.’ First 10 copies
'f;ee;'additiqnal_copies 75 cents' each. . _ t

*Amoco Teaching Aids :
- .P.0. Box 1l400K ' ) - }
' Dayton, OH. 45414
.Energy .Adventure: .Grades 9-12. 'Contains a. 28-page teacher's
guide and student activity sheets. Resource reviews energy
history, petroleum, natural gas, coal, electricity, alternative
energy sources, and’'energy conservation. $1. :

Living With Energy: - For grades 7-12, and The Energy Crisis: -
: fér grades. 4-6. Both contain an eight-page teaching resource -
. “with five duplicating student activity sheets that provide a’ ‘
variety ‘of activities-to study current energy sources, types,
uses, -and conservation. 50 cents each. L -

*Atomic Industrial Forum, Inc. o
- Publications Office: , o o

7101 Wisconsin Avenue t

Bethesda, MD 20814 .

- Audio-Visuals on.Energz: 'A.lLstihg,of films~on‘geheral {
energy, topics, nuclear energy, and supplemental energy
sources. . Up to three copies free. o v

e *Center for Renmewable Resources ' : :*\
. Publication Department - ‘ o C : '
641 South Pickett Street : . - A . ’ ,
Alexandria, VA 22304 R : : \
Solar Energy Education Bibliography for Elementary, Secon-
dary and_.College Students: "This interdisciplinary biblio-
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. : :

. T S . ] - . _ N : I\r ’
“*Chevron U.S.A. Inc. o P R
"Public Affairs Youth & Education - L )
"P.0. Box 7753 ’ o7 v

San Francisco, CA 94120 | /138 - o T R




ENERGY EDUCATION Cont, '

- '1111.- 19th Street, N. W
,'Washlngton,,D C 20036

“bound, 96 pages. #79- -27A. $2.50.

’hneroy Educatlon Why, What and How? Prov1des informa-

‘The Energy Learning Center: Grades 5-8. Concerned with all
aspects offenergy resources, and with past present and
future uses of energy. Contalns teacher's ‘guide, spirit

‘mfsters, and. extensive blbllography. Free..

*Edison Electric Instltute
Education Services

Ethics and Energy Dec1s1onmakers Bookshelf Series., Sbfté

*Education Comm1ss1on of the States ' <
Education Improvement Center- ) '
1860 Lincoln Street; Suite 300 . e

Denver, CO 80295 ' -

Energy and Education: Plannlng for ngher Prices and
Potential Shortages: Designed to inform education de-

‘ci%ion makers about major changes in federal policies

addressing energy shortages, and the implications of

" these policies for state and Tocal planning. Also '
- management.plans. Price and orderlng 1nformat10n avall

able fro ECS . S _ ‘ .

Energy Educatlon A Polch,Development Handbook - A book-.
let developed to help formulate approprlate and useful '
energy . educatlon p011c1es. Frée. Y :

[y

[

tion about the content of energy educatlon and 1mp1e—
mentatlon strategles. Free. :

'*Natlonal Assoc;atlon of Elementary
School Principals -
1801 North Moore Street. 4.

Arlington, VA 22209 ”, . _ ,;‘} e s

4

Schools Find Answers to the Energz Crunch: From Pr1nc1¥al

- Vol. 60, No. &, Marchn, 198l - pages 23 5, by Roger Wa '
$5.00, , _ _ -

*Natlonal Counc11 for the Soc1a1 Studles
3615 Wisconsin Avenue, N.W. . K o
Washington, DC 20016 S o '

-

-

Teaching About the Energ y Crisis: A sﬁec1alcsectlon of
Soc1aT’hducatlon edited by Judlth Glllesple, Aprll 1980,
$1.50.7 - . . A

b

.Guldellnes for Energy Educatlon Social Educatlon November/
) December, 198I’ $5.00. o ‘ " &

.\ N a
*National 4-H Council \

- Education Aids . < - _ S
.~+150 North Wacker:Drive e - S
Chicago, IL 60606 -, » ]_39 o

153
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~ ENERGY“EDUCATION Cont.

Electyic Energy'Education,Aids: Flier documénts ail.matéfi—
als available on elegtric energy. Free.. ' :

Energy Education Aids: Flier listing all energy and educa- .
tion materidls available. Free. = ‘ S

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

*National Science Teachers Association h
1742 Connecticut Avenue, N.W.

Washington, D,C. 20009

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

*Shell Film Library \ ‘ :
1433 Sadlier Circle West-Drive o
Indianapolis, IN 46239 o Cd | _
Shell Films: A catalog of films available. A11 films are.
available free on loan, with the understanding the user

will ‘pay return shipping costs and return prints promptly
» ¢ after showing. ' ' : ' - ' ‘
*Sierra Clgé/ S
Information Services . : o _
. 530 Bush Street / s - ‘ )
\ . San Francisco, CA 94108 ‘ -

Information Serviceg Literature List: Listihg of Sierra Club
publications available. Revised semi-annually.

*Standard 0il Company (Indiana) ,

Public and Government Affairs . . S
Mail Code 3705, P.O. Box 5910-A

Chicago, 1L 60680 .
Amoco' Teaching Aids: A 5-page folder listing teaching aids
available to help students understand basic¢ economic con-

« ceptswand energy-rel:ted needs, resources, and problems.

"~

*The Standard 0il Company (Ohio)
Public Communications Department : y
-~ 1760 Guildhall .Building. h
&0 . Cleveland, OH 44115

Energy Adventure: Teaching resource booklet containing use-

'Ful background information and optional suggestions ‘for . -

-classroom activities.  FEach activity in the teacher's guide. ‘
p corresponds to'a spirit duplicating master. Includes 10

exhibits in the form of maps, charts, graphs and illustra-.

tions. Free. ’ T s _ : :

N

. :‘s’.‘ o “1'54 140
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| . ENERGY EDUCATION Cont. °

" *U,S. Department of Energy

- Technical Information Center
. P,O. Box 62 .

Oak Ridge, TN 37830

Selected Department of Energy Publicationsi,An'annotated
Iist of free booklets .and curriculum materials currently

~available from the Departmentu?f'Energy. ‘Contains order

blanks., Free.

[}
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" ENVIRONMENT = - - - o e '

*American Petroleum Institute ' , -

_ Publlcatlons and Distribution Section - L RV
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)
e . Act of: 1972, including the subsequent amendments-of 1974 -
- and 1976, The booklet focuses on the purpose of CZM and = .
the reasons for its adoptlon as law. Free.
. R

©

*Edlson Electric Instltute

Education Services ’ iy
1111 - 19th Street E ) ®
Washlngton,,DC 20036 .
Beforthhe Ralnbow ‘What We Know About Ac1d Rain: Decision-
makersVBodkshelf Seriles. 1981, 108 pages. $2.50.

i

*Mobil -0il Corporation
Room’ 654G [\i\

150 East 42nd Street
-Hew York, NY 10017

. Health and .the Environment: A 48 page booklet that exa in,es ‘
' : environmental issues and describes steps Mobil is taking)to
assure employee health and safety, product safety and
env1ronmenta1 protection, Free .
*National Coal Ass001atlon ' * - : : @
© 1130 - 17th Street, N.W. S . ’ B
- Washington, DC 22036 . . e '

- What Everyone Should Know About: Land Reclamatlon A 15-page
two-color booklet describing land reclamatien, its importance,
how it:works and the many uses for reclaimed land. Grades 4-12
~ . Single copies free. _ _ , , S |

L 22

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

Research Summary: 0il Spills: A brochure providlhg a brief ~
description of major areas of EPA's research and develop-
ment program. bree : :

\

142 -




NATURAL GAS

L4 ) : . . ) - «

*American Gas Association -

" . 1515%ilson Blvd. _ B - . K\
" Arlington, VA 22208 o T
- (703)-841-8676 & o 1 R

Plegse. .Note: Minimum order $5.00. Single copi®s free to
teachers, pourtesy.pf the .local gas utility companies. - *°

e ‘ Energy Reportéi.A series of 4-Yagé reports on various as-
S ‘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. ’

o ' Histofy of Natural Gas: #N0043D; Comic.b39k giving the
o _ story of the gas.industry past, present,“and futyre. 1-4.
e copies, 7 cents each; 5 or more, 5 cents each. _

. Natural Gas Energy: #00585; 1982. For junior or senior’

me ‘high school. An illustrated booklet. Tells the story of . _
R " " natural 'gas - where‘it comes, from, how it got there, and’® °
‘ ' how much there is. Discusses exploration, transportation,
distributiqn, storagé, household and commercial uses, and
by-products of natural gas. 75 cents each.

. : ~w
Natural Gas Serves Our.Community: #N00160, grades 4-5; o ‘
FNOUI70, grades 2-3. Cut-out kits of 28 pictures that = -

. describe the story of natural gas. Each kit coptains . ~
. booklet '"N00165 or '"N00175, which may also be purchased =
oo separately at 25 cents each. Kit, $2.00. _

‘ : : f ) ,
Properties of Gas and Heat Energy Expétiments. #N000853. - - n-
walbert.ngWéavet;“Seventeen*Experfﬁénts?on properties’ i
of gas and 14 experiments on heat energy. Prepared on
spirit duplication masters for easy reproduction by -
teacher for student use. For junior and senior high
‘schobl. $3.50. S , ot :

~Science Principles and Gas Appliancesgjiiith E!.§§Lments:
#N00500, Elbert C. Weaver, 1970. A 32-pagc booklet on
science principles used in six gas appliances: range,
home heater, water heater, clothes dryer, incinerator,:
air conditioner, with twelve classroom experiments.
Materials for overhead projection and sample report
sheet included. Grades 7-9. $1.60. N :

" Vhat Hapbens When You Turn On the Gas: #N00575. Axthur-
- 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.

K " 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 gaseols state’ o
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. '

'




NUCLEAR ,

*Atomic Industrial Forum, Inc. - L o : ’ ‘
Publications Office = ' - T
7101» Wisconsin Avenue S o .

Bethesda, MD 20814 S : . -
Nuclear Energy Pamphlets: A series of pamphlets covering vari-

_ous aspects of the nuclear fuel cycle - how plants work, reac-

tor safety, the use of uranium, etc. Up to 3 copies free. .

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

. Reactor Schematics: Schematic diagrams'of the-fgur U.S._“

v

nuclear reactor types. Up to 3 copies free.

A Play Half Written: The Energy Adventure: A l6mm, 1979 >
' color film celebrating the technological advances made B
possible through-the use of energy; includes information
_about the importance of nuclear energy to the energy mix.
A 1979 Cine Golden Eagle Award winner.,K The. film is accom-
- panied by a discussion leaders/teachers package. Free.on . "
.. loan: Modern Talking Picture Service, 5000 Park Street North,: ‘
, St. Petersburg FL 33709, (813) 541-7571. - . ' 3
. €.

K -

" *#Bdison Electric <Institute . x , .
- Educational Services = | - : o,
~ . 1111 - 19th Street 7 L : o
s Washington, D.C.” 20036 , '

Nuclear Power -in American Thought: Decisionmakers Bookshelf
series. 1980, 92 pages. #01-070831. Book examines social, |
political, philosophical and psychological aspects of nuclear
power in America. $2.50. N : o .

.- Nuclear Powef: Answers to Your Questions: A:48-pagé booklet.
-#78-24. Sample copy free. ] AR . S

o~
f

*Siekra Club

Information Services . )
. 530 Bush Street '
 San Francisco, CA 94108

Nuclear Power & -the Sierra Club: 12 pages. Inclu@es Sierra
CIub policy on nuclear power, Also ingludes bibliography.
40 cents. { o S _

Nucleé%\WaLtesE'Reprint from July/August 1979 issue of Sierra.
.6 pages. pS“cents; ' T L - o

bNucleér Wastés‘- The Myths and'tﬁe Reaiities:VReprinted from
the July/August 1980 issue of Sierra. 4‘pages. 20 cents.

1_58:. | "1'4'4- r‘_ B
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PELKOLEUM - N

1835 South Bragaw, Street - ‘"”"'fiﬁg'"":g”fg”im

.pipeline and its operatlon. 22 p

"Publications and Distribution Sectlon

- *Channihg L. Bete Co., Inc..

prac1n& information avallable on request,

*Alaska Pipeline Serv1ce Company

Anchorage, AK - 99312 _ g : . o '~__J-

Ogeratlng the Trans Alaska Plpelggﬁ A descrlptlon of the
a Free. = .

Ogeratlons Summary: A concise version of the pipeline
operation. ‘IB pages. Free.

¢

*American Petroleum Institute . . \

2101 L Street N.W.: S
Washington, DC 20037 ‘

Facts About 0il% #875 18700. An 111Lstrated booklet con-

" Ffaining statistical data and information on-the werious

phases of the petroleum industry. ,Single copies free;
addltlonal copies, 75 cents each. -

Gasollne for Your Car- Questlons/AnswersL,Second Fd1*1on :
F802-15800. This publication provideg answers to - “Tons
frequently asked about gasoline and its principal q- lrty

‘features, octane, volatility, factors that <influence

knocking characterlstlcs various gasoline addlt +es and
their functlons. 15 cents. ‘ : ‘

”ﬂﬁ‘ |
 Know Your Hotor 0il, Fifth Edistion: #805-15070. Useful in.

educating car drlvers oa_various practical aspects of motor
0oil and engine lubrication, 50 cents.

The Search for Offshore 0il and Gis: #862-60682. This book-
Tet examines one of ‘the sources for increased U.S. energy -
the crude oil and natural gas resources underlying our.
coastal waters. Free. ; .

200 State Road . . -
South Deerfield, MA 01373 ‘ : . _ ;

2 .
ABC's of 0Oil: - Booklet explalns how oil is 1ocated drilled,
Tefined and, transported. Single review copy free. OQuantity

L -

*Exxon Company, U.S.A.

‘Pgbllc Affairs Department ' o e
‘P.O. - Box 2180 - Room 4187 . . o

Houston, TX 77001 -

The Offshore Search for 0il and Gas The cost and rewards
of finding and producing oil and natural gas underwater.
Text, cqarts and maps. 38 pages. Free.

,
1f15 |
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*tobil 0il Corporatiot ’ ' : .
Room 654G .- =~ : '
15G East 42nd Street
" New York, NY 10017 .
, The New 5cience of 0:1: . amphlet containing a four part,
‘series’ ol cssays that describe the newjiBt techniques for
. o1: exploration and production. Freée. ¥ -

o *Shell 0il Company c o . | :@v .
..One Shell Plaza: | . : o ) S
" P.0. Box 2463 . Sl SRR . -

il

. f .
\ » . -
. . ,

* Houstoen, TX 77001
_ Ihe-StSrz»of Petroleun: A primer on the history and key
s functions of the o0il ﬂ"ﬁstry -rexploration and production,
a transportation, refining and markétfﬁg, and the manufacture ,
and marigeting of petro-chemicals. Free.: - B s

{ ! ) . N .
" *Standor! 0il Cgmpany (Tndi., ° .

Publinr sed Gove mergEVnyairs ' '
Mail (.de 3705, P.0. Box 5910-A

Chicago, IL 6068G - ~

’
- ‘

) Catalysts and Crude: A 22-page booklet ahout petroleum
. refining. Free. o . : - ,

" 0il In Depth: A 30-page booklet about petroleum explora-
tion and production. Free. ' : '

*Sohio Film Library SR S

" ~ “2515: Fraaklin Blvd. . . ° . oo ‘ :
S Cleveland, OH ‘44113 = ces

Pipeline’Alaska; 16 mm@gQS—minute coloxr film. Tells th

story of 'the trans-Alaska pipeline. Free on loan. : :

*Union-oil'Company of Catifornia =~ + - - \
Corporate Communications, Dept. A '

Box 7000 . | ,
Los Angeles, CA 790051 ’ ’

The Story of'Oil: An illustrated wall poster featuring -

‘cartoon characters telling the story bf oil from its,
_ formation to its many uges. free (limit three copies).

#J,S, Environmental Protection-Agehcy
Publications - Office ‘ : . S : \
"~ 401 M Street, S.W. S - o S
. .Uashington, DC . 20460 - » R o ‘
‘ ; ' ’ N
Unleaded Gas...The Way’to Go: Pamphlet that "answers the’
. oSt commonly asked questions about unleaded gasoline.
° Free- o : c : "' '. ‘ ‘ - ' )
L

o
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 RENNWABLE_UNEKGY SOURCES

*Center for Renewab le Resources'
Publications Department’

641 South Pickett Street K ‘
Alexandrla,\VA 22304 ‘ :

- ~Solar Energy Educatlon Packet for Elementary and Secondary

; Students: This packet of* reading lessons contains plans for
solar activities and background materials about all forms
of renewable energy. Over 25 student projects.: September,
.1979. 64 pages. $4. 25 plus 15 percent postage /handling.

- *CAREIRS: Conservation & 'Renewable
Energy Inquiry & Referral Service
‘P./O. Box 8900
Sllver oprlng, MD 20907

Solar Blbllograghz Bibliography of elementary through
high sEhooluenergy eflucation materials. Free.

Note: CAREIRS also distributes 11terature_and ansvers
‘questions on the folkowing topics: energy conservation,
solar, w1nd wood, bioconversion, alcohol, fuels, photo-
voltaics,’ *solar thernal and small-scale hydropownr.

! v .
*Consumer’ Information Center T :
Public Documents Distribution Centé}
Dueblo, co 81009 , - . .

>

Hear1nw Uith Wood: rypeb of f1rep1a§§9 stoves and furn-
~aces. buylng and burnln" wood effi entlj and safely %7 00

Homeowner's Solar SlZleVWOIKbOOk How to belect the nost
erf1c1ent solar heatlng system for .your home. $4.00.

- Wind Pnerby Information Dlreptorx Lists of government -
dffices, manufacturersfdlstrlbutorq, collegeq and uni- ’

, . versities, computer programs, oroanlzatlons, audio- visuals,

%» bookS/?md perlodlcals. 2.75.

RN

Com, ¥ kExkon Company, ‘U.S.AL .
‘ Public Affairs Deparrnent -

P.0. Box 2180 - Room 4187 : o
llouston, TX e 77001 | . R
. lligkey Mouse and GQofX,ExEloxe Enerv¥ "Comlc book charac—;
'~ Ttefrs lead a search throug3 the ages for new sources of energy
‘;and better .ways t6 use it. Free. '

xUnlonOll Company of California

. 'Corporate Communlcatlonb, Depr A
- P.0O. Box 7600 . :
.  Los Angeles, CA 90051 . ' o
| 7,
o ' : . ‘ 161 L ‘ : ST
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RENTWABLE ENERGY SOURCES Cont. | e .

1]
f

' . " o s :

Geothéfmal Energy: Av12—pége illustrated booﬁlet explainihg‘
o the harnessing of the natural heat of 'the .earth. Availahle
' o in élassrogm quantities. to teachers. Free.

The Story of Geothermal Energy: An illustrafed foldout )
poster showing how the earth's heat is being used to provide
electrical energy. Limit three copies. Free. '
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t

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

‘Supplementary Energy Sources: #877-69500. A booklet discussing
‘the need to‘Hévépr alternate fuels that could Help Ameérica

, 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, Slngle coples free, addltlonal cOples 25¢. each

' \*ChannLLg L. Bete Co. Inc.ﬁf N S .
200 State Road - : o
oath Deerfield, MA" 01373

) bnervy Sources Booklets "About ‘Coal," "Coal basiflcatlon,
and 01l Shale.” Single®review copies free. Ouantlty
pr¥c1ng 1nformat10n available, on request.

. , , ‘.
. ' *Ldisop Electric InStl;Q% E IR
" Fducation” Services : o i .
1111 - 19th Street, H.W. . . o o o
Washlngton DC 20036 _ Y

Aiternatlve _Energy Ssqrces -~Answer¢ to .Your Ques stions: -
T98T. 52 pagés. _SampTe copy free. R )

. >
“. N . . ' : ’ . .
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IMPORTA&ENERGY AND ECONOMICS wam)s \ e

,/ } i - ,, . K . ..j_..

ATOM - The. bas1c bu11d1ng block of a l matter,-an atom’ 5 the g
smallest ‘particle of a chemical element (such as +iron, hydro=

E .gen, gold or- uranium) that stlll has-the propertles of that” R
. ‘-element. _f--. : T : ..

-

. e . . v . .
- . . +

BARREL - Although se1dom put in” actual “barrels” -crude oil iis }f

L measured in a unit called the barrel, ‘equal to 4@ U. S. gallon$.
One Barrel of- crude oil has the same energy ag 0 pounds of
coal : v . . o P

' : SRR 25 ’ N

- BASIC ECONOMIC QUESTIONS ~ Every ‘economic system must answer:
pvz,cthese questlons. ‘What shall be’ produced? -How shall it be pro-

duced? 'How much shall® be produced7 For whom shall it be pro--

duced7- _ SRS , .

n\," R

BREEDER ﬁEACTOR - A nuclear reactor that makes more nuclear fuel ..
than it uses,’ by changing certain atoms that w111 not épllt 1nto
atoms that will" Spllt s .

;mount of heat necessary - to -
‘water 1° F. N
.v{_,_ . L. ST

BRITISH THERMAL UNIT (BTU) - The
ralse the temperature of one’ pou

CAPITAL RESOURCES - Goods such as tools,. machlnes, or factor1es
that.are ‘used 'to. produce other goods and services.,

'~; -CARTEL - AnHQgreement among f1rms not to engage in, pr1ce competl-'
¥ -tion, Pfoductlon quotas may also be set and penalties for viola-
tions. agreed upon.‘ Cartels afe not }egal in the- Unlted States. -
: e ) -
COLL\-VA sdglid fuel, mostly carbon formed from the foss1ls of

plants L1v1ncr hundreds of mllllons of years ago. . _-'

COAL CASIFICATION - A chemlcal process to change coal - 1nto fuel
sifiilar to natural gas; the biggest advantage is that sulfur and .
other pollptants in coal can be removed before 1t is burned

"’} . © 0. . .
‘ coAL LIQUEFICATION (COAL HYDROGENATION) - A chemlcal process to’
‘changes coal into liquid fuels similar to gasollne and kerosenei
compare w1th coal gas1f1catlon.: -

- . *
. - g

- CONSTANT PRIChu--Current pr1ce adJusted for 1nflatlon.f ‘ o , A
D) D N P o . .
CONSUMER - A user of goods ‘and serv1ces to satlsfy wants. S

w

CONSUMPTION - Us1ng goods and services to satlsfy wants.;

2l

COOLANT - Anythlng pumped through a’' nuclear réactor . to cool it or L
absorb the heat it produces. [Common: coolants are water, air, -
hellum, and llquld sodium metal ST ‘ .A.-:. :

'CRITICAL MASS -. Thé smaIlest amount of nuclear fuel tlke .uranium,”
that w1ll Sustaln a nuclear chaln reaction of spllttlng atoms.




_LRUDL OIL - quuld fuel formed from the fo ils. of anlmals and
“plants. at the-bottom of ancient" seas, petroleum as 1t _comes from
Tthe 5round '*.: o ©oe

ot

S CURKLUl PRICE - The price. that ex1sts at a partlcular tlne,,i_

v oevge, pump prlce for gasollne.u‘ - P . - _
. DEEP HINIUG - Mlnlna that must be performed by dlgglng underground
‘.shafts and. tunnels. i _ .

' DEMAND - The amounts of a’ good or ‘service’ that buyers w1ll‘be1i

pw1111ng and able to purchase at each possible prlce at a g 2

“ew

" ”fthAAND CURVE J.The demand fof a good ‘ot -servicé shown oraphL

» . with price on the, vertlcal ax1s and quantlty demanded on the

) %'_Aho1lzohtal ax1s..- o e ‘ _ Sy .: :
SR DEMAND CthULh=- A/table shOW1ng the number of units

' or: serV1ce that ‘would be demanded at various prices.-f_

DIRLC“ ENhRGY CONVERSION. - The process - of changlno any other fbrm
- - 0f energy into electr1c1ty without machinery that .has rnioving-
« . parts. For’ exanple, a battery- changes chemlcal energy 1nto_r;

B ,elect11c1ty bE dlrect energy conVers1on.
B

"DIVIbIUN OF- L OR - Breaklng down work 1nto dlfferent operatlons.
’:ECO{hMICS - The sthdy of the way scarce resources are allocated
.in. order to satisfy wants. - ~Economics looks at the way -goods . and
serV1ce, are. produced d1str1buted and consumed ‘ : -
nPVILIhNLY - A measureaof how erectlve an, economy is. in us1ng
resourCes to meet consumer, demands for good and serv1ces.. ’

“FlICIhnCY THEKMAL - A measurement of how efF1c1ently ‘any dev1ce

- changes heat into another energy form.. For - ‘example, a modern oo
*  coal- burnlné electric plant has about 38 percent thermal effi-
N ﬂC1ency because just under.4/10.of "the hea from burnlng the coal
o is actually changed 1nto electr1c1ty.; -
hh LNERGY - The ablllty to do work or to make thlnbs move. ';;Qj”
' tQUILIBRIUH PRILP - That prlce at wnlch the quantlty of a good or’
‘ service supplied by producers is exactly.equal to the quantity
: dcmanued by consumers, . - (Also called market clearlng prLce) '

e nQUIlY - Falrness. In taxatlon equaﬂ treatment of’ people. w1th
RS the samé iIncomes and ‘circumstances,

EXPOR S J_poodSJand serV1ces sold to«forelgn people businesses,

‘or governments.‘u,¢‘ , . . . o )




”FISbION - ”he spllttlng of the %

uc&eus (or center) of one 1tom

_into two- or mare smaller atoms, ff@slon often releases large

""quanglyles of energy.

FISSION® PRODUCLS - The smaller~atoms fo

: FL! Auﬂ - rlny partlcles of solld ash 1n the smoke when fuels_?~

-

or split. ""f-u :“‘;\', . el g“f~5;f7, e f

“

'~sucn as - cOal are ‘burned. o u

-~

:FODSIL FULLS -~Coals ‘petroleum and natural gas; thlS ‘term.
,'applles ‘to any fiels formed from the foss1ls of plants and

FUEL - Anythlng that can be burned or f1ss1oned to produce.b'.

animals that lived eons ago.

- ""
<

heat-energy

~

FUEL CELL -. A dev1ce s1m11ar to a battery in which fuel& such

(Y f~.“5fu~5‘; R
edﬁwheh—atoms”flsslon

as hydrogen gas or methane can be directly combined with oxygen

to ‘produce eleetr1c1ty ‘and very little heat; the pr1nc1pal by-~-

products of the process are water or carbon d10x1de

FUSIOW - 1 hc process of comblnlng the nuclel or centers of two
light atgoms to form:a heavier atom; fusion can release great:-

'“-quantltles of energy. The sun produces its 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 llquld
vooa

GASEOUS DIFFUSION - A process by which . natural aranium is en-

h'rlched and becomes a better nuclear fuel.

beLdERMAL ENERGY - Heat energy prodUced deep w1th1n the earth ‘

throu"h hot rocks deep beneath the earth's surface.

‘hthOLHERMAL STEN& - Steam formed by undergggund water seeplng f

. through hot rocks ‘deep beneath the earth s surface.

?GOODS - lang;ble products llke cars, clothlng, and food that

‘can be used to satisfy human wantsec‘

‘HORSEPOWER .- A unit that measures the ' rate at which energy is’
produced or used. A man doing heavy manual labor produces-’:f

. energy at a rate. of about .08 horsepower.

}ldUHAN RESOURLES - The contrlbutlons made by people to the pro-.

* duction of goods and services. Mental efforts as well as -
.:physlcal efforts are lncluded

-IMPORlS - Goods and serv1ces brought lnto a: natlon from other

natlono. o g\.-, Sl
P T

. INCOME - }aynents to -people wh Supply'productive resources

T‘*?’

and transfer payments. Payment may be made in money} g00ds,«’J-

r Sch1ces " T
LR o : N e, Kol .
} .
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- INPUE —-Factor used in productlon.'kLand labor, and’ capltal _h%
are the most commonly used: 1nput c1ass1f1catrpns.," ’ : C
: .“ N N T
IuThRDEPENDhNCb.— 1n a market economy, all prices.are to some - ?j11
degree affected by all other prices. Specialization makes trade ,
necessary and people depend on others for vital goods and serv1ces.

-KILOWATL = A uRlit . that measures the fate at Whlch energy is pro- ¥
duced or used.. Ten 100-watt lightbulps .use energy:at the rate.
"of -one kllowatt (equal to 1000 watts)l .A rate of one: kilowatt .
‘maintained for one hour produces’ or uses one kilowatt- hour of
eneLgy- (equal to. 1000 watt-hours) . i

_ dAGJbrOhYDRODYNAMICS (MHD).- Process that uses a magnetlc f@pld
; to produce electricity Jivectly from the hot smoke and gases we
' "et from burnlng fuels 11ke coal and 011 4 o SRR

HA&KET CLbARING PRICE - Sec equ111br1um pr1c
ANy

MARKET ncONOMY»— An economy where the basic economic questlons o
. of ‘what, how, how much, and for vhom are answered in competitive
N markets. Resources, ooods, and services are allocated by the

forces of supply and demand which determine market: p;lces.

HMEGAWATT + Unit to meqsure,the\rate at whlch energy is prodhced

or used; it is equal to 1000 k;lowatts (see kllowatt) Aﬁ%

- MODEKATOR - Materlal such ds water and graphlte, used in a
nuclear reactor to slow the speed of neutrons produced when

atoms split. N o

oM ' e
MOUEY: (iAnythlng that is génerally acceptable in payment of &
acchunts. Money in the United States consists of currency and
demand deposlts. ,(See a1so currency and demand depos1ts ) -

. MONOPOLY - A market s1tuat£on with only one seller. and no closen
~substitutes. for the product L . : .
{HATURAL GAS - Gaseous ‘fuels formed- from the fossils of ancient .
plants and. animals; often found with crude oil.

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

NATURAL URANIUM - Uranium as it is found in the ground abmlx-
ture of two types of uranium atoms.

v : :
 NEUTRON - A tiny partlcle, extremely heavy for 1ts size, often
~ found in the nucleus of an atom. Neutrons have no e1ectr1ca1
o charre, and are: released when atoms split (fission).

\ f NUCLEAR POWER - The energy. produced by sp11tt1ng atoms (such as'

uranlum) in a. nuclear reactor _ _ ; <
- . ] . . '. ) ’ N . ) ‘

y o ro
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- 0IL- SHALE - Rock formed by 511t and mud settllng to-the bottom of

ancient seas that conta®ns a substance .similar to crude oil. So- "
called shale oil can be removed from the rock by heatlng and then.L

used to make gasoline, kerosene, etc.. .. . o '-';

OPPORLUNITY COST - ‘What is - given up by produc1ng a good or serv1ce..

It.is also called alernative cost because resources used one way could.

have been put to alternative uses. Those .uses are the. opportunlty

cost of the choice that was made. L ,35 L =

OUTPUT - The goods . and serv1ces that result from us1ng 1nputs
in, the productlon process.- o Lt o P

«PER CAPITA = L1tera11y, per. head. VWhenever it ‘is 1mportant to

know what is avadlable for each person in a soc1ety, per capita

wigd

~measures are used » _ s

«

'PERSUNAL INCOME - The sum of wages and salarles, ‘rent, interest, )

dividends, income of un1ncorporated ‘enterprises’, .and tranSferfpayé -
ments‘ ’ -

A ! . ' T v . . ‘."'.

' PhTKOthMICALS - Chemicals removed from crude 011 at the reflnervrf

and used §o make a wide range of products .such.as plastlcs syn-
thetlc flbers, detergents and drugs. .

PETROLEUM - See crude oil. 3
PHOLOSYNTHLSIS - The process by Wthh green plants convert sun-
shine into chemlcals.

- : . v
v .

PLUTONIUM - A heavy,,man made, radioactiée.metal thatfcan'be used

for fuel 1n a nuclear reactor.

PY TLUN - Damage done)to a1r water, soil}-andfother natural * *

rd rces. " . B
_“t- - .

Q.

"PRICE CONTROLS - Temporary measures taken by government during
. periods of rapid inflation. Durlng'World War TI, for example, T

the u. S government set maximum prices on many goods and services.,

PRICE INDEX = An 1nd1cator of the general level of prices.v The
three most important price indices 'in the United States are’the
‘Consumer Price Index, the Wholesale Pr1ce Index,aand the. GNP
Deflator.'

PRUUUChR - One who creates goods or. serv1ces out- of productlve
resources. ‘ ‘

e

'M‘iPROLUCTth RESOURCES - Human phys1ca1 “and mental iz bo¥, raw mater-
. ials, and capltal They are also known as factors Jof productlon.

2

. PKODUCT1VITY = A measure of worker eff1c1ency out ut per unit-

of 1nput11s the general measure used.
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 PROFIT - The dlfference between a flrm s revenue- and 1ts costs.

Economists 'include:the- opportunlty costs of “the ‘business owner 's
:labor and capltal or normal- profit -as costs. Praflt then is. *
revenue over and above nqrmal profit, ,
PUBLIC GOO - Goods - that cannot be kept from one, person w1thout
being kept from all. National defense and flood control are ex-.

" amples of public. goods. -.Since no’ private citizen could force ,°

‘others to pay for suchsgoods, they would not be provided privately.
Ohly 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 prlvately ', : , 1
RADIUACTIVI"Y - A spontaneous change 1n the nucleus or center of

an -atom, accompanled by . the releﬂse of energy ca11ed nuclear radl-
atlon. e, . . Y . - "

RATLONING - -Allocating .available resources, goods and services
among possible uses -and users. Yarket prices are one way of
rationing. ‘Government has intervened and used'a system of ratlon'
coupons when~the prlce system was seen as unfalr.

REGULATION - Government control of “the operatlon of prlvately
owned businesses., Regulation may limit entry into an industry
by requiring licenses, may -set maximum priées..fior’business like
public utilities, or may control the operatlon of business as.
with safety requirements, . . : e

-~ }
SLARCILY - The basic economlc problem. Human wants are oreater'
than the resources ‘necessary’ to satisfy those wants.

" 'SERVICES - Economlc actions that satisfy human wants. The work:
© of dOctors, plumbers and actors are services. e :

SHORTAGE - 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. .
[ 4

. SOLAR ENERGY - The energy received from the sui. Nuclear and

geothermal energy are. the only presently available- energy forms
not derlved from the sun.

SULAR POWER - Electrlclty,‘heat or»other-useful.energyvproduced'“
from sunshine. . R ‘

SPbCIALI?ATION - When people bus1nesses, or nations produce those'
goods and services' they are most efficient at produclng, then .
trading their surpluses for the other goods and serv1ces they
need

STEAli ELECTRIC PLANT. - An. e1ectr1c power plant (elther nuc1ear or

- one that burns coal or other fuel) in which heat boils water into

gteam, the steam is used.to turn a turblne "and the turbine turns
a generator to produce e1ectr1c1ty ' '

‘ .' 172 156
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.~_STRIP MINING - Mlnlng “for coal - or useful ores by remouing the soil’ f
and rock found above them, rather than by tunnellng underground S

'_.SUBSTIIUTES - Goods and serv1ces that can be- 1nterchanged When a-”
~-price increase in one good causes an 1ncreasev1n demand for another
'good the goods are substltutes. . : :

SUPPLY < The - relatlonshlp between harket prlces anduwhat will be.
offered ‘for sale at those prices. .The amounts’ of "a- good- or seérv-

_ ice that sellers are w1111ng and - able to offer for sale at each
Doss1ble prlce at a given tlme. :

SUPPLY CURVE - The supply ‘for a good .or service shown graphically
- with prlce on the. vertlcal axis and quantlty supplied on the hori-
zontal axis, . . . . S o R

>

EY

SUPPLY SCHEDULE - A table show1ng the number of units of a good
or serv1ce that would be supplled at various prices. .

- SURFACE MINING - A _synponym. for strip mlnlng.‘

_SURPLUS - When the .price’of a goed 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 quantlty is the surplus. -* ..

~ TECHNOLOGY - The comblnatlon of skllls and knowledge used to
produce a good or serv1ce.'

. om

. THERMAL POLLUTION - Harmful effects to the env1ronment that may
| be produced by the warm’ water released by electric power plangs
.+ into nearby lakes, rlvers or oceans.

. THERMONUCLEAR FUSION - See fuslon
-TRADEOFF - What must be given up when an economic decision is
’made. (See opportunlty cost,) T .

UTILITY - A measure of ﬁsefulness to a consumer Much of é‘onomic

theory relies on- consumers' ability to rank thelr cholces 1n order

of their preference. - .

WASThb RADIOACTIVE - A by-produect of producing power by spllttlng'
atomailn a nuclear power plant; some ‘of these materials are highly
radloactlve and stay radloactlve for a long perlod of tlme. L

WATT - See kllowatt
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