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ABSTR!CT , ' - ‘ o T
' ' This is the teacher's guide to acconpany the student
(quide which together -ccmprise one.cf five ccmputer-oriented c ol
environmental/enerqy educationxunjts. The ccnputer progras, ENERGY,
at the base of this unit, simulates the pattern of enexrgy consumption’
in the United States. The total energy demard ie determined by enerqy
_use in the various sectors such as the industrial sector, the
transportation sector, the utilities =ectcr, and. so cn..ihe demand
for enerqgy is shown to grow.exponentially irn each sector. Students -
Are asked to balance supply of energy with demand by adjzsting
factors in each sector. This teacher's guide presents: Lo
suggestions on introducing- the unit;  (2) student guide exﬁrcises and
answers: (3), follow-up activities; and (4) an annotated source list.
“This unit is’ appropriate for social studiecs and environmental
education courses grades 9 through 1u. (HR)
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1Thls work is “submitted in confldence and has ‘not as yet been publlshed
_The rec1plent receives, the’ work in confldence and will use- the ‘same"
only for the purpose for which’ it is tendered ‘
J'Thls work represents developmenl e forts to date and should not . be
consldered final material. There orfe, use of this material’ IS.. restrlcted

'excluslvely to those persons and 1genc1es cooperatlng in f[eld testing._

All rlghts, including the right to reproduce all -or-part of the contents U,

in_any form, are reserved by the Northwest Regional Educatlonal :
'Laboratory . , N = o S

’ _Prospective users of thlS manual are urged to first run “the sample
' lmulatlon program provided in. order to determine any needed or .
“desirable adJustments prior to usc

‘ Se tember A197" : ‘ S o ”
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oplc~ The U S. | E ,rgy Crlsls ' .

i

Abstract This uh ls organlzed around an /operatlng -model’ whlch
. simulates: l'mp|rtant systemic aspects of the: energy crisis in .
_ the Unlted States.. Worklng with this slmulatton, students will
confront such questlons as: 'How can pollutl,on b‘e reduced with-"
out lncreaslné the, demand for energy,?" arid "If. most of the '
‘population used mass; transit’ instead/of private’ cars, “how much
energy would be saved and how would this affect. the quallty -of
life 2" s "
The computer program, ENERGY,. !"at the base of the .unit:
simulates the pattern of energy consumptlon in the United
States. The total energy demand |[s determined by energy y
use in wvarious sectors such as the industrial sector, the -
transportation. sector, the utllltles sector, and. so on.. The:
demand. for ;energy is. shown to grow. exponentially in each’ of
, these sectors.. The-studénts' task will. be to balance the supply
. of energy with the current demand by adJustlng factors in
_éach sector. Some of the adjustable factors are- lndustry's
production level, pollution standards and the availability .of
mass transit systems. In making these adjustments to reduce
the demand ‘for energy, students will be faced with the consequences -
of making these changes, as reflected in. indices such as pollutlon
level - economiic well-being, general satisfactlon level and so forth
. The ENERGY model is desngned for use both as the basls for
a role-playing game in which students represent different :
elements of society attempting to agree on so tions to the energy
problem and as an experimental devlce for students to test
various strategles and solutlons o 7

. Grade Level: 9-14

Computer Language BASIC .

" Program Name: ENERGY ‘




’I‘he prlmary objectl

ves of thls unlt/are- L '. » I

de an operatlor{al model of the energy system/ln the L N :

S - To provl
""" |, United ‘States as-a veh(cle for the study of the energr/

problem. o

-2, A To foster a better understandlng /of the energy crlsls

a.

b.

. The pattern of energy use. in the Unlted States . at

Speclflcally, this understandlng elates to:
. /

The cause/s of the enefgy crlsls ‘

_ The nature of the growth of the energy shortage ;

d. The relatlonsh p between the supply Pf energy and
SR energy cons "tlon /
e. Th_ nature of the trade-offs that ust be consldered
‘wi n changing the pattern of enerz consumptlon
3  To proyll /students wlth a baslc understat:dlng of the cbmpleXlty
of the e rgchrlsls Reachlng this objectlve will lnvolve the .
students n comparlng he model wlth thelr vlew of the problem
. 'Reasons for Studying the ENERGY Unlt 3 o /‘)h

| 1 In this age of cri@ls upon* crlsis, it is" lmperatl've that students be.glven an’;

opportunity to confront and cope with real world problems They need to
engage in deciston making and problem solving activities and exercises

that involve setting

priorities for energy use, acceptable sources of energy, '

the quality of the en¥ironment, economlc changes and acceptable life styles

‘They need to develo

p the skills and insights necessary to- understand the

structure, functioning and impact of the vartous: systems and subsystents
that interact in complex ways tp create a partlcular problem or-crisis,

Senator Howard: H. Baker of Tennessee, a strong supporter of envlronmental
educatlon, states the need in the followlng way

N

- Since the. present problems result largely{mm lgnorance L
and indifference, corrective action must allevfate these

conditions. We cannot expect lmprovement unless publlc

~ attitudes
mental p

c itlzenry

change, unless a better appreclation ‘of environ-~

rocesses. lS lnculcated in the present and future. - & e
generations. Our ﬁgreat need today. is a knowledgeable ‘

’ consclous of their surroundlngs and wllllng to -

. - . . R ) . B

X .
-Q . . r ,

oo
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L take “the necessary soclal, economic and political steps S

~ to assuie 'a better environment for. all. The .cost Is

.great; but the benefits are .still greater and the’ consequences -

" of not acting will be profoundly traglc for ourselves and ’
future generatlons 1 . . -

Bl ’ M k , L

-+

, The Cltizens Advlsory Councll on Envlronmental Quality In a recent report BT
~ 'to the* President polnted~speciflcally to our educatlon system charglng that: - .
~ "our formal education system Has done little to produce an informed
citizenry sens itlve to environmental problems, prepared and motivated to -
'bwork toward thelr solutlon "2 . 1‘5 N :

4
i
A' . ‘ I Y s ).

o ,Wlthln recent years a renewed emphasis has been placed ‘on: envlro ent‘al
ecologlical education, 3. Educational materlials for teacheirs and stud o
» . concerning the’concept of: energy and lIts relationship to man and- his ".
" environment, however, remain scarce. 4 Frank B. BrOulllet Superlntendent
. of Public Instruction for the- State of Washington,. summarlzes the need for

. T
energy relatgd curriculum gnaterials this way:-

t‘g(

~

As educators work ' to foster a greater understanding of society 8

"'( ‘ - _environmental ‘problems; 'we can’best. succeed by teaching
-« - the ecological relationships and prlnciples that underlie
" . problems such as Energy.' We need to help students learn
C - of Energy's relationship to man's environment, and learn to

L make decisions about possible alternative approaches and -
’ : solutions to Energy problems
The Energy concerns of our society demand that the generation
of _students now in our schools’ becorne envlronmentaliy literate
"to_the degree that they understand the environmental implications
of human- activities viewed from: the’ perspective of social -
" needs and values ds they relate to general public policy S <.

»
'f

’ ." . L v } - -‘ . ) / t. . . .
" 1, Baker, HowardH., Jr. "A New Direction for Federal Environmental N
‘ Education, " Peabody Journal of Educal:ion 51:5; October 1973 ‘
- z .
2. *Cltizens Advnsory Commlttee on Env1ronmental Quality . Report to the President *
and te the President's Council on Envnronmental Quallty Aug'ust 1969 p 13.

. ¢ 3 N .
3. Troost, Cornelius J and Altman, Harold , editors Environmental Education: ”
o A Sourcebook New Y rk: John Wiley and Sons, Inc., 1972; and Welisch, Sophie,
"'Environmental Ecological Educatlon " The Educational Forum 38 :153~ 155, 1974
I ) T :
4. ‘Ris, 'I.'homas F., editor Energy and Man s Environment, Office of Environmental
' \Programs, Superlntendent ‘of Public Instruction, Washington State. 1973. p.iv.

[ R

“5. Ibid pl e 3
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—The "y, S Energy Crlsis" currlcular unit on energy provldes a real lstic frame-
work_ for the study of the problems invalved In the energy crisis today. Uslng a .
computer slmulatlon, studerits have the opportunlty to experiment with many
energy-use patterns and different pollution standards and to see the effects

. not only on energy resources but on economic condltions and general public
satlisfaction. R _ S -

~

:Exerclses of all types may be designed around the ENERGY simulation, '

' N a]lowlng students to become actlvely Involved in trying to solve the energy

* crisis and confronting the effects of different measures Students may also
dnalyze the mathematical model unerlying ENERGY, thereby deepening their
understanding of the interrelatlonshlps among energy Issues and of the limits’
of the mathematical relationships used ‘in this model“

Description o'f t‘he'ENERGY Program 'and Model

The ENERGY program simulates the effects of changes in 10 energy-use
factors on overall energy supply ‘and demand as well as on pollution levels,
economic well-being, and general satisfaction. The factors which students

may change. are = . . . :
Industry: - 1. Production L'evelev o ‘ S
] s ‘ 2. Pollutjon Standards ' \‘x '
" Utilities S 3. "Production Level o '

@

‘4. Pollution Standards
Transportation . - 5. Pollution Standards ,
' 6. Mass Transportation o H
7. Automobile Efficiency s

JC/)' Home - 8. Appllances " ‘ T
‘ g : Home Heating and Lighting

-
Qo

Business and - . 10." Heating and Lighting~

» SﬁﬁOOIS ) \ o3 o Al'.”. )

.Changes are ent‘e1°ed as simple¢’ percentage lncreases or decreas) es . ‘in any or
a.ll factors each year, beginning w1th -given conditions in 1975. " Results are
either listed or graphed for e¢ach year, with graphs -ehowmg the total supply
“-and demand results for every year between 1975 and selected future years. Runs
may be made for as many ypars as the user wishes '

-
L4

The challenge of this progr for the user ‘to .introduce changes i order
to keep demand for’ energy. thin the available energy supply and to reduce"
. pollution- while increasing economlc well—being and general public satisfaction.
For each factor not changed by the‘ user each year, the program calculates

. . ) .
1.( . . P -



an_automatic change, reflecting the trend of growlng consumptlon. In , ~ )
addition, unexpected events. are randomly introduced which, Increase the . s
otherwlse nonrenewabl; energy supply . -z i

‘ Dlrectlons for running ENERGY and a sample Tun are glven ln the Student‘ .
'Gulde, pages 10 13. : ‘ \ :

‘y

The ENERGY model ls llmlted to slmulatlng effects on pollutlon, economic
and satlsfactlon levels of changes in pollution standards .and patterns of use
. .of energy resources, assumed to be nonrenewable, It assumes that energy - ’
;o consumptlon is- growing exponentially and that two things may extend the - ‘
' available supply of energy--changes in. patterns of consumptlon and new '
¢nergy sources being found. The model also assumes that changes in
consumptlion patterns—will dlrectly influence the economlc well-belng of the'
nation and the general satlsfactlon of the people.

% Basically, the relatlonshlps“ used by the ENERGY model are

+

‘., ‘ . - ~ P

..
v s . ) “ . .
INCREASES ',[NDEPENDEN{ VARIABLES" RESULTING EFFEC'I‘S ON DEPENDENT -YARIABLES :
: : . . ’ Energy- .Energy Pollutlon Economic General
o, j i . Demand Re ources Level.. ° Well-Being Satlsfactlon |
— . ' ' ED) . (ES) - (PL) - (EWB) (GSL)
. l R ) . AR k) -
1. Industrlnl Production Level (IPL)/\ . ' Inc. Dec. Inc. Inc. . Inc,
2. Industrial Pollution Standards (IPS) . Inc, < Déc, - Dec. L
3. Utllitleg, Production Level (UPL) e Ine. .  Dec. Inc, " Inc. -
‘4. Utllities Pollutian Sjandards (UPS) © | ‘Inc.t " 'Dec.. - Dec. -
" 5. Trunsportatlon Polluﬁ‘\n Standards (TPS) |- Ine. Dec.  Dec. .
- 6. Mass Transportation (TMT) _ Dec. . Dec.
7. Automobile Efficiency (T F) T .| Dec. Dec, . . _
8. Appliances (A) , . e . Inc. . Dec. . L Inc.
9. ome Heating and Lighting (ITH) ) Inc. Dec. . + Inc.
Y ,10. gchodls and Buslness, Ileating and : Inc.  Dee. . \ .. Inc,
L ighting (BSII) /; _ e

* Energy resources will constantly decrense unless all energy demnnd censes The only variable
which can Increase the resources Is an "unexpected event" whlch 1s randomly. introduced by

" the program itself. - . L v . y

!

The mathematlcal relatlonshlps are descrlbed on. pages 17:19 of, thé Student
Gulde.} ) . » - B

-
-

The data for the ENERGY snmulatlon were drawn, q the most part from ,the4v- |
' followmg three pubhcatlons o e s
1. lest Eric and John C. Moyers, ”Effdiclency of Energy-Use_ :
in the United States,” In chfence, Vol. 179, March 30, 1973,
' pp. 1299 1304 ! . ' 1




. i N ’ LY - i N
. . B . Lo . .

" \Q. Patterns of Energy Conéumptlon In the United Sta'toes, pfépared ,‘
tanford Research Institute for the Offlce of Sclence and”
Waahlngton- : Governmenr, Prlntlng Office, /1972 e

Technology (

0

3. A Tlme To Choos«a Amerlca's Enexgy Future Flnal Report .

- of thmllcy Project of the Ford Foundation.” - Cambrldge, .

. _ - Mass _Publlshlng, 1974..
. . .
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‘% ;  INTRODUGING STUDENTS T THE SUBJECT AND UNIT
ré Y, ." Lo ‘J ;, _‘ “ "

~Introduclng the Subject of the u. S Energy Crlsls

1) Studénts shoul read the background lnformatlor,) an pages 1- 7
) of the Student lde.. " . DR

Ca

2, An excellent ovorvlew “of the toplo s provlded in the 11-page :
' artlcle "Energy and ‘the Envlronment," b}"ﬁlohn M. Fowler, -
in the December, 1972 Issue of The Sclence Teacher. . T
. s .
A v
3. "Some of the actlvltles suggested in the following: sources wlll~
- serve as good lntroductory activities:

a. Energy and Man's Envlronment:' Elementary
through Segondary Interdisciplinary. Activity -

N . Gulde,, avhilable from Epergy and Man's -

-/ . Environment, 2121 Fifth Avenye, , Seattle.
v Washlngton 98121.

L

.b.. "The Energy Questlon Problems and Alternatives"
o in Intercom, No, 73, . Teachlng Toward Global ‘

Perspectives, avallable from Intercom, 218 East -
18th Street New York New Yo,rk, 10003_} e ?

~

Preparing Students to Use the ENERGY Slmulatlon

-~

e 1. @tudents should have a clear understandlng of the limits of the
: ‘ DNERGY model before proceeding to use the simulation. ' “The .
model's scope and.the assumption on which it Is based are

" ~described on pages 14-20 of the Student Gul Students will .
- discern -additional assumptions as they work with the slmulatlon
L. - and study the model e '
e Q* . ° -

All students wlll need to understand the elementary relatlonshlps,

‘between the energy-use factors and supply, demand, pollutlon, AP

economic "well- -being and general satisfaction.” The_ table on" °
page 17 of the Student Guide identifiés the general relatlonshlps
in slmple terms. The equations which determine the actual -
relatlonshlps used in the’ model are glven on pages 17-19 of the
Student Gulide. . :

gl The model makes. use of randomly introdubbd 'news ﬂashes" whlch
' announce the avallablllty of new sources -of ener@ and hence
increas _the otherwise nonrenewable energy resources. Students
d’ nderstand that these evenEs are included to simulate real-
'_llfe possibrlltles whlch bear on energy avallablllty




3. Students should underatand the procedures for runnlng tho Ce
ENERGY program, as outllned on pages 10-13 of the Student
Guldg S ' N

: N A c
4 L [ ¥

v . , - i
N ..
I ) - P
.
i
. . . N
H - o ¢
o e
.
. ' : N4
[ ‘ ' !
Al 4
" . ’
4 0
» ¢ . H
M

LY s ) N
s N ‘ )
[ S * .
. - -
' N
. \ '\..
N .(-‘ ..
.
MK
” . i ’
: ° ' v
; . N
.
4 . : . o
1
\-
s v
i34
) )

ERIC

Aruitoxt provided by Eic:



- STUDENT GUIDE EXERCISES: SUGGESTIONS »AND‘AI\)ISWERS. o
"~ - Exerclse 1. All three parts of this exerclse are sufficlently easy that all
' students may be expected to complete them. Scheduling of. -

terthinal time (about 10 minutes for each run) will require

care to insure that all students can ‘complete the exercise.

In:cases where Tlme is limited, or other difficulties exist,

‘parts (bj'and (c) can be made optional for Interested or ,
advanced students. You may want.students to submit thelr
analyses of each run in a short written report. Comparlsons

of runs and student comments should be material for llvely .
.class dlscusslon : :

~

EJ;erciee 2. The set oof questions In-this exerclse lel serve as a good' :
 overview of the ENERGY model’s limitattons. lassg dlscus_s"lon
of answerd 1 may be referred back to pages 10-20 the Student

Guide. This set of questions forms the basls of . Follow-Up
. Actlivities, which are discussed In the next section of}he Teacher 8 Gulde

Exerclses 3. & 4,. Average td advanced students may enjoy tackling this
energy problem from these special angles. These exercises
- may be done individually or_ by committees of three to four
students, who might compete for ''election" on the basls of
their 1975-1980 records and their new proposals.

L Answers to Exercises
] . . .
1. Runs and analyses will vary. Student grasp of the principle
relationships In the ENERGY model should be reflected in
improved. strategles for runs (b) and (c).

2., a.- 10
"b. No change\s by student can increase energy s{xpply, due
s to the models use of specifically nonrenewable .energy
: sources (see pages 17 and 19 of the Student Guide).

c. Answerd will depend on strategies used and incidences of
- news flashes.

d. "News flash'! events increasc energy supply by 2410%
(see page 20 of the Student Guide).




. _ - . ‘
o e. No. As the table on page 17 of the Student Guide shows,
' changes in fa¢tors 8, 9 and 10 do not cause cha.nges in
'~ economic well-being. Some runs, ‘however, may obscure .
. " this’ fact; hence,  students should be referred to the Student
- Guide for clarlflcatlon. ) . :
f. See agaln the table on page 17, Factors 1, 8, 9 and 10 alone

effect general satlsfactlon, though runs may not show. this °
'effect clearly

g No conslstent relatlonshlp between pollutlon level an general
satlsfaction has been included in the slmulation. (See table, page 17.)

" 3. &4, Runs wxll vary as wlll "Reports to the PeopIe "o

Ty e g e e e e INTS PO PPy e e Y T TR

e,
7
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II.

FOLLOW-UP ACTIVITIES

The Limits and Scope of the ENERGY Model

1'

- On the baSls of students experlence wlth the ENERGY program

-"and their answers to Exercise 2, the limits and biases of the

ENERGY model may be dlscussed profltably by the class.

a. .As -a-preparatlbn for cla_ss dlscusslon, st‘uden_ts
~may be asked to look over thelr answers to e
Exercise 2 and to note for each part how S
r"reallstlc" they think the ENERGY model is.

h. Suggestlons may be gathered for changlng the
* mathematical relatlonshlps in the model 'to be
more realistic and advanced students with. .
programming skills may be assigxed the JOb of . &
writing a revised program of their own. ' Further
exercises could then be done with the student—
- written programs :

Speclal Aassignments can be made for reséarching independent
variables excluded:from the:- ENERGY model (such as
p0pu1atlon growth) and working out their effects within the ‘
ENERGY model. Advanced students may wish to create a new
version of the program add[ng new varlables.

Research Into Energy Sources and Issues

]

Any of the followmg will be interesting toplcs for students to research

in order to broaden their understanding of Mhe present crisis concerning
energy resources, uses, and other issues. Brief class presentations
can provide a focus for research and a way to maximize the exposure
to information. :

1.

.

Present status and future prospects for new energy sources
such as new fosgsil fuel deposits, geothermic energy and solar

energy.

-Current status’ of natural gas, oil, and coal rTesources and

estimated future levels

Energy use Ini any of the five soclietal areas In terms of

consumptlon,/waste, ‘pollution and other factors.

[N
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’4. 'Energ pl( uctlon and consumptlon in Western natlons
‘compared to that ln Asla.n, South Amerlcan or Afrlcan
: natlons ~ .
5. The polltlcs of oll

.. _‘Local ecologlcal concerns related to energy productlon and
' v.consumptlon, such as la.nd deg:radation or alr pollution,

'7.. How pollut_lon__}_control deylc‘e’s -work. .

B 1 8 Research' Into.Wai'stand Means
An eye openlng experlence for students will be to" research the stages -
- which measures for lmprovlng the energy situation must go through-
before measures can be implemented. Some specific areas for
lnvestlgatlon might be: = : ’ .
1.. Settmg lndustrlal pollutlon standards
2., Settlng automoblle pollutlon control standards

3. Establishing "energy—use" labelllng laws for appllance
manufacturers.

4, Establlshlng building standards to ‘reduce energy waste. "

5. Establlshlng leglslatlon for or agalnst nuclear power sources.

-

,13r | Ll "1‘2“".




o | ANNOTATED SOURCE LIST =~

Books and Artlcles o , .", . : o T A Sy o
o -1._'- Cltlzens' Advlsory Commlttee on EnVlronmental Quality, 01t[zen )
"'+ Action Guide to Energ Cg_servatlon Washlngton- Govemment ;

SR Prlntlng Office, 1973. 64 pp. $1.75 -
- Contams a factuat account of the energy crlsls, [ncludlng
o practlcal tips for- energy conservation.  Offers suggestlons
’ _'on organizing for ene?g‘“cpnservation efforts.. List of . >

‘selected references. Glossary of energy terms, °

- 2.” Freeman, S. David. "The Enefgy C{ie:lsis. ‘What. Makes. It SO
_Complex," Vital . Issues, November 1973, p.6. -
' v
’I‘he materlal was prepared prlmarlly for upper elementary
students

3. 'Kraft, R Wayne.  "'The World's Energy and Tellhard's Vlsion," .
Amerlca December 15, 1973, pp 457-460 :

Intrlgumg and scholarly examination of our ‘Present energy
redlcament and the ‘concept of energy In the context of the
L unlversal human dllemma ; Lo :

- 'Landsbergg H. H., and' S. H. Schurr Euergr lln the -Un[ted'States:
~ * Sources, Uses and Pollcy Issues New York: Random House, 1967.

, Intended to be popular. Non-Technlcal A very coherent
- source on the pre~crigis energy pleture. It is essent[ally
_ a non-te¢hnical summary of two earlier reports on Res‘ources
N ~ .. for the .Future Studies: Energy in the American Econo my;
S ~ 1850-1975 Schurr_and’ Nelschert (1960) and Resources in
America's Future by Landsberg, Flschman, and Flsher (1963).

5. Large, Davld B., ed. Hidden Wastes: Potentials for Energy .
Conservation.. Washington Conservation Foundatlon, 1973.

L

.Analyzes methods for reducing energy’ 'wa'ste_.'

« Y. ‘Taken prlmarlly from New York State United Teachers, Inc., - . -
' " "Energy Crisis Bibliography for Teacher Resources, avatlable from
'NYSUT, 80 Wolf Road, leany, New York 12205.

/.‘

]
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)

o

ads

. 6- Sclentiflc Amerlcan, Energy and_ Power ' ah 'Francisgdz ‘
. w H Freeman and Co., 1971 S S

e ‘
g (

T ' Eleven articles deallng with energy ‘Popular treatment

with data’ presented m graphs hind charts

o (Sevéral .other books are listed im bhe Student Gulde ).

U S.. GOVernment Publications ' '\ C , '

1. Office of Emergency Prsparedhess'. Tlie Poteﬂ/ti.al”for_Energ:Y S
" Conservation:' A Staff study. Washington: Goévernment. Printing
Office,. 1972. S o L] : o

/

. : . -/ ‘ e
Energy Industry Sources _ o fro-

1. 'Putzlxc Affdlrs Department, Amoco- Oil’ Company, Executive °
Park Drive, N.E., Atlanta, Georgia 30329, Ask for "The
Energy shortage Our Side of the Story "

o :
2. Shell Information Service, Shell Oil Company, P.O. Box 2463
) Houston,  Texas 77001, Informatlon and teaching aids on oil and
related subjects. R

- Audio-Visual Materlals™ - = o - o L ;

N

Q'

1., "Energy and the Earth" Serles, Earth: The Early Years, part I- -
(11 minutes, 56 frames, sd., solor, cassette); Earth: _The Years
Qf_w Part II (17 1/2 mmutes, 69 frames, sd., color,
cassette). L}’Ceum Productions, Inc., .P. O. Box 1226, Laguna
Beach, 'California 92652, ‘

Views the earth from the. origins of the solar system through
its geological: and biological development. Develops, a. funda-
mental ‘understanding of our- planet's energy resources and how.
they have been and are bemg expended . Environmental f}ﬁects '
are carefully considered. : -

2, M (12 audio, tapes). Produced by the American
Association for the Advancement of Science, Department N, 1515
Massachusetts Avenue, N, W., Washington, D.C. ZOOOo Edited
by Norman Metzger, " ' '

3. "Environmental Crisis" Series. A-AHPER/Publication Sales, NEA
Center, 1201 Slxteenth Street, N.W., Washmgton, D.C. 20036.

A series of color filmstrips dealing with a varlety of
"environmental topics, Open-ended, problem -oriented
inter-disciplinary presentations for secondary school
health and sclence courses and for professlonai
preparatlon prOgmms :

18
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n .

Ecologlcal prloritles, pollutlon, anlmal wastes Vo
andpopulation. = Flve 35 mm fllmstrlps, five >

: L‘.P records, and scrlpt oy

PN

>

Industrlal wastes, the energy - crlsls, ,consumer
-and community actlon, occupational health -
""hazards, and economic conslderatlons ' Five'
35 mm fllmstrlps, five LP records and script.’
Cassettes are also avallable '

+
K]

Industrlal water pollution, the urban envlronment,.

species, and health effects of water pollution.
- , Five 35 mm filmstrips, five LP records, and
T \ . -script. Cassettes are vavallable » _ o
) : oo - A S
Teachlng Materials _' R : : A o v

" 1. "Energy Dialogue " erte to James Aldrich Education
~ Department, Conservatlon Foundatlorb, 1717 Massachusetts

A . Avenue, N.W., Washlngton, D.C. 20037

A slmulatlon to help teachers and studepts "get Into the
.. enexgy crisis, ' ‘is based on presentations and-discussions

- by high school students, teachers, and environmentallsts .

at a meeting this summer in New England.

&

2. "Snoopy Kit," free from Odom’ Fannmg; Department of the
Interior (South), Office of Energy Conservation, Room 465;
18th and East Streets; N,W., Washington, D.C. 20240.

Features the famous "Peanuts" dog, includes various
‘pamphlets -and brochures on how to conserve energy. o

~ the energy crisis: nuclear power, ‘endangered .

.15




e S b ~f'( '
_ o - o -PROGRAMULmeK;. P A Y
e - . T R S

30 REM - AN FNVIRONMENTAJ COMPUTER SIMULATION DEVELOPED BY

40 REM. THE NORTHWEST REGIONAL 'EDUCATIONAL LABQRATORY--PORTLNVD: OR
50  .REM. PROGRAMMED IN *BASIC' FOR THE HP 2000F . | e
60 'REM. VWRITTEN BY JOHN He LYNCHs SR. . . SRR
70" REM APRIL., 1974 . ' ' o ° ' .
80 :: REM- MODEL CONCEPTUAL 1ZATION BY DAN KLASSEN AND DICK LYNCH |
90 REM UPDATED IN SEPTEMBER OF. 1975 BY MICHAEL D. HISCOX-NWREL

SRR

100 PRINT . . ‘

110 - PRINT T _ o o o

120 “PRINT . B o . _ Lo
130 DIM- A$[35]:M£l7)ﬂf[l7] HC 17 e R o
‘140 PRINT _ - . ) T i :

150 PRINT ; - \ . .
160 " PRINT TAB(LO)}"EEFEF N N EEEEE RRRRR GGGGG 'Y Y
lgOZ.PRINT TABC12);"E NN N - E R- R 6 G Y Y
180 ~ PRINT TABC12);"E . N NN - E. R R G ~ ~ YY"
190 PRINT TABC12)3"EEFE N N N ' EEEE RRRRR G YY"
200: . PRINT TABC(12);"E’ NNN Eg, R R G GGG - YY"
210 PRINT. TAB(12);"E N NN - LE - R R .6 . v
820. PRINT TAB(IR)3"FEERE. .8 N  EEEEE 'R - R GGGGE - Y
230  PRINT. - : S : N

240 PRINT . . o e LT

250 PRINT “YOU MAY "RECORD RESULTS OF EACH RUN ON*" R

860 " PRINT “THE BACK OF THE INSTRUCTION SHEET.'™ R

270 PRINT = ‘ , : o T 5 -

280. PRINT ' SR o :

290 PRINT . : - _ T : :
300 PRINT | K o f

310. . PRINT "ENERGY IS A SIMULAT{ON OF THE ENERGY CRISIS. YOU CAN TRY™ -
320 PRINT "TO SOLUE THE EVERGY PROBLEM BY CHAVGING. THE RATE AT WHICH'"

330 . PRINT "ENERGY IS (3ED. YOUR GOAL IS TO KEEP'THE DEMAND FOR ENERGY".
340  PRINT "WITHIN THE)AVAILABLE SUPPLY. AT.THE SaME TIME YOU SHOULD" |
350 PRINT "TRY TN" |

360 PRINT " > REDUCE THE. LEVEL OF POLLUTIO\I" ~

370 PRINT ™ . > 'INCREASE 'THE ECOVOMIC CONDITION OF THF NA‘[ION"
380 PRINT " >. INCREASE THE GENERAL SATISFACTIO\] OF THE PEOPLF"
-390 PRINT '

400  PRINT 'YO!] CAN CONTROL THF RATE AT WHICH ENERGY IS USED BY CHANGIWG“
410 PRINT "FACTORS IN TEN. DIFFERENT ARFAS. EACH FACTOR AFFECTS THE" '
420 PRINT "TOTAL AMOUNT OF ENFRGY JSED. " - ‘ \ ¢
430 - LET R=0" ‘ v -

440 FOR J=1 TO 1 ' ' -

450 IF J>7 THEN 470 . : ‘ : '
460. Z[JI=0 o < . ‘
, 470 GC[JI=130 : '

480 .- H(J)=0 -

490 NEXT J
. 500  1=0.

510 P8a74 .

520 Y=1974 ~ ‘

530 'RESTORE.
- 540 FOR J=1'T0 10

0 20 | : | ‘1;;.




1550 scuj=L386377

560 READ ACJY | ST S SR i

$70 “EC(JI=SLJI*ALJ) o e - '

‘580 - NEXT J BT e T ‘

‘690 FOR J=1 TO 15 L e . T

600 RE®D MCJY . . - - . o o . ~ o
‘610  NEXT J°' - . ‘o o co- : ' o W\" '

'620 . FOR . J=1 TO 10 . O - .
630 READ PCJl = - : S

640, PLJI=P{JI*100

650 NEXT J - \ I o ,
660 READ T9 S - o : , o
670 T8=T9. : : :

680 DATA le2sefhs 1. 8:-0:1 551e651eds 1 85715 1e 2:27:20:22:t4:513:l:2-5:l:l t

690 DATA e62008s. 5) 2e¢ 5526
700. RC11=MC1)/2%«ML61*E[]
710 RC[21=M[11/2*M[7I*E(2]
720 RU31=M(21/2%M[B8I%KE[(3])
730 RCA41=MC[2I/72*%ML9I*EL4]
740 R{51=M[31/3*%M[101*%(5) .
750 RU{GI=M(33/3xMC111%EE6] . - e
760  RC71=MC31/3*M( 123*F( 7) oo
770  RC8I=ML[41/24MC131%EC8) " . '
780 RL91=M[4]1/2*%4[141%E(9]

790 RC101=M(51*ML151*E(10)

800 FOR J=1 TO 10 ,

‘810 'R=R+R[J] ‘ ‘ :

820 NEXT. J

:oOQ:.02:-04:-02:-02:-04:-06:-06:-04:-02:80

830 CC1)=RC11+4RC2] . - N
840 < CL21=RC3I+RC4T , CON L
849 U=20 " )

850 .  CL31=U+R[5]- RE6]HR£7)
860{ CCL41=RLB1+RCI)

870 CC51=RC10) . o - SN
880 . 'J=70/905.85 ) g

890 CC8)=C(EC1I+E[BI+ELIIHEC1010/d° = o | *
900 CL71=CEC1)1+FL3107J : v ‘
910 "CL61=20-CEC2I+EL4I+ELS])/34e 1¥C(EC1I+EL31)

920  FOR J=1 TO & . . ' )
930 CCJI=INT(CLJII*100+. 57100 '
940 NEXT J ' : " vl

. 950  PRINT: - : B

‘960 GCL11=T9

970 HC17¥=P8

980 PRINT

990 - PRINT

1000 IF I<1 THEN 1870

1001 Vau*1.07 . o : ‘
1010 . PRINT. “"WANT RESULTS GRAPHED"; L .
1020 INPUT AS' L : : :
1030 PRINT . , : . SR
1040. PRINT | o *

. 1050 PRINT ‘ s
1060 PRINT




. ~

K | = T o
1070 L=I+l ‘ - .

‘1080 P8=0

4090 U=35 S - : A
1100 L=55 - . - , ST ,
1110 . U3=(U-~- L)/laA)/‘ ' : § f\
1120 U4=0 o _— o

1130 1IF . 1<2 THEN 1150 o Lo

‘1140 ~ PRINT "FND OF YFAR =*;Y
1141 PRINT ' -
‘11a2 PRINT
1150 'FOR J<U TO L STEP -U3 '
1160 U4=U4+1 . b
1170 IF ASCl,11="N" THEN 1380
1180 1IF INT(J+.5)=135 THEN 1220
1190 IF INT(J+.5)=95 THEN 1220
1200 IF INT(J+.5) 55 THEN 1220
-1210 - GOTO 1230 ..
1220 PRINT INTC(J+.5);
1230 "PRINT TAB(B);"I%; %
1240 FOR K=1 TO I IR
-1250 1IF GCK) >= J+U3 THEN 1340
1260 IF GCKl<J THEN 1340
1270 PRINT TAB(7+2%K)j ,
11280 IF HCK] >= J+Y3 THEV 1320
11290 - IF H{KI<J THEN 1320 S
1300 ' PRINT “E*'5 : w3
1310 GOTO 1370 - | 44;%
1320 PRINT ''S$";
1330 GOTO 1370 _ .
1340 IF_HCK) >= J+U3 THEN 1370
1350- IF HC{Kl<J THEN 1370"
1360 séxwr TAB(7+2%K); "D"; "
1370 XT K , o
1380 IF 14 <> 1 THEN 1420 _
1390 IF ASC1,1)="Y" THEN 1410 '
1400 PRINT “ENERGY SUPPLY ="3;INT(GLI1+.5);
1410 PRINT TAB(S51)3"POLLUTION LEVEL';
1420 'IF U4 <> 2 THEN 1440
1430 PRINT TAB<56>,1NT<cc6J*loo+.s>/100,
1440 IF U4 <>~5%5 THEN 1480
1450 ° IF ASC1,11="Y' THEN 1470
1460 PRINT "ENERGY DEMeND -"3INT(H[I]+.5),
147Q PRINT TAB(49);“ECONOMIC WELL- BEIVG"J
1480 IF U4 <> 6 THEN 1500
- 1490 ,PRIﬁT‘TAB(Sé).1VT<CE7J*100+.5)/100,
1S00. IF U4 <> 9 THEN 1580 . :
1510 IF ASC1,13="Y'" THEN 1570° ¢
1520 IF INTCGCIJ~HLIJ}+.5) <= O THEN 1550
1530 PRINT *SURPLUS ENFRGY -3
.1540 GOTO 1560 - .
1550 PRINT “ENERGY DEFICIT ="5 -
| 1560 PRINT ABSCINTC(GLII-HLIT+.5))5"
| 1570 PRINT TAB(49);"GENERAL SATISFACTION'';
1580 IF U4 <> IO%THEN 1600 ‘

R

1




A - .
e -
-

1590 . PRINT TAB%S6):IVT(C[8]*IOO+.5)/100,

1600 *IF U4 <> 13 THEN 1630 -~ - S : .
1610 .IF ASC1510="N"" THEN 1630 - : . 7
1620 " PRINT TAB(aS)krS = SUPPLY OF ernc?",fw ‘
1630 - IF U4 <> 14 THEN 1660 . < o : o

1640 IF.ASC1,1)="N" THEN 1660 : _ ' o R
1650 - PRINT TABC48)3"D = ENERGY DEMAND"; - - : F
1660 - 'IF U4 <> 15 THEN 1690 ’ o ‘ : . '
1670 IF Asc1,13="N" THEN 1700 . o

1680 PRINT TAB(QB);"E = DEMAND EQUAL S SUPPLY" L ) - -
1690 'PRINT o ' g
1700 - NEXT J ' o " - o
1710 IF A$£l;l]““V“ THEN 1740 - .
1720_, PRINT TAB(B)I;"I= = = = = =~ = = = = = = = = = = = =¥
1730 PRINT TAB(B);'1975 76 78 80 82, 84 86 88 90"
1740 PRINT - : C ’ '

'

1750 Y=Y+l L : o

1760 IF.I<17 THEN 1780 o o e -
1770 STOP ’ ' - - S
1760 IF I<2 THEN 2470 ' ’ . R
1790 PRINT "'DO YOU WANT A LIST OF CURRmvT FNERGY DEMANDS? '3 “
1800 INPUT- A% : .

1810 PRINT

1820 IF AS(1,11 <> "S" THEN 1840 ‘ - - N\
1830 STOP g : ' - . - S o
1840 IF ASEI:L)—“N" THFN 2470 . . T ' ’ t*f L
1850 IF A$[1,1) <> "Y" THEN 1790 . : o ‘ .

1860 HREM THIS IS FACTOR B . \
1870 IF I >= 1 THEN 1910 . o :
1850:’PRINT “START OF YEAR -'1975" “: " . " N S S .
1890 “ PRINT, U o e :
1900 GoTOVi9s0 A SR

1910 _PRIV% :

1920 PRINT .= %

1930  PRINT .’
1940 - PRINT °;; c i
1950. PRINT TAR(%)‘ ' ‘ ' ‘

1960 PRINT “CURRENT" FNEHPY DEMAND:"; TAB(49)}"FALTORS IN AREAS" . :
1970  PRINT TAB(5);''BTU TIMF: 10 TO THE lSTH",TABtaﬁ);“ID#' YOU CAN' CHAR:
1980 © FOR J=1 TO 5 ' -

1990 PRINT ° ' : qi ’ ‘

‘2000 PRINT TAB(G)}INT(C[JJ+.5),TAB(18),"f“ o S R
2010 . IF J <> -1 THEN 2030 . : oo A PR PR
2020 " PRINT "INDUSTRY": .,f.,g,r-ﬁ' L e '
2030.. IF J ¥>°'2 "THEN 2050 ; . DT
2040 PRINT- "UtILITILs"'ﬁ"[ o w R P o T
2050 IF-J <> 3 THEN' 2070 BEAN . SN e
2060 . PRINT '*TRANSPORTATION"; e S -

2070 IF J <> 4 THEN 2090 I R

2080 ' PRINT "HOMES":

2090 IF J <> 5 THEN QAJ

2100. PRINT "BUSINESS D SCHOOLS";
2140 PRINT TABC44)3

2§80 IF J <> 1 THEN 2170




. . 14
_ . . o

2130 PRINT 1. "3 , : §
2140, GOSUB 2350 . L T S
‘2150 " PRINT TABC44>3™2. "3, > o ‘ A
2160 GOSUB 2370 - . e . » a
8170 . IF'J <> 2 THEN 2220 :
180 PRINT *3- - "3 B . :

2190 GOSuB 2350 .
2200 - PRINT TABC44)3"4 - '
2210 GOSUB 2370, '
2220 IF J '<» 3 THEN 2270
2230 PRINT' "5 "3 =
2240 GOSUB 2370 : j - : o
2250 PRINT TABC44);"6 MASS TRAN SPORTATION" - o

N

2260 PRINT TABC44);"7  AUTOMOBILE EFFICIENCY"
2270 IF J <> a4 THEN 2310 . =

2280 PRINT "8, APPLIANCES = ... ™
2290 -PRINT, TABC44);™9 5 \
2300 “GOSUB .2390

2310 IF . J <> 5 THEN 2410 - o Lo

.2320. PRINT ™10 "3 . a : : , C . -
2330 .GOSUB 2390 T . S A T
2340 GOTO 2410 . . ° S : , ' s
2350 PRINT " PRODUCTION LEVEL"™ 4 D0 e . ¢
2360 RETURN - _ ' : RN
2370 PRINT ** POLLUTION STANDARDS"‘ A

2380 _RETURN . ; S -

2390 PRINT " HEATING ~ LIGHTING" B o . SO
2400 RETURN : o : » : -

2410 NEXT J ’ L : - ' S r 2K

;2420 PRINT

2430 IF I<1 THEN- 1010
2440 1F I<{7 THEN 2470
2450 A$="YES'

2460 GOTO 1030

©8470 P8=0 | | _ - . . v
2480 ° PRINT =~ . N : . L S
2490 PRINT co ' -

2500 ‘PRINT D0 YOU WANT TO CHANGE ANY racroas? "5
2510 INPUT A% - R T
2520 PRINT , SRR .¢L-pdrww wfn.;;_ o

- 2530 IF’ As( 1,1 <> "5" THEN' ';3550 oo T e T T :

;9540 STOP & . a - :

2550 IF’ AS[I:II:"N" THEN 3090 o o
".25607 IF ASCLls 1] <> '"Y" T}-{m 2480 o
2570°, FOR, J=1. TO :10 Y (

2580 . KEJ]a-.069A BRI c -

2590 NEXT Jé & o R (ar
2600 FOR J=1 TO 10 L
‘2610  SLJISELJIZALJIY ‘ . ' . -

2620 NEXT J ' L : T

2630 PRINT -
(2640  PRINT "TQ MAKE ‘A CHANGE» varR THE - FACTOR ID VUMBFR, A COMMA'

2650 PRINT '"AND THE PERCENT CHANGE. R
2660 PRINT LA '
. h *

N N




2670 anur “FOR' EXAMPLES, 10 REDUCE THE U3E OF AppLxﬂhcss IN THE HOME™
/2680 'PRINT “BY 25% ' YOU. ENTFR 8s=2 5" S , S .
12690 * PRINT : v

‘8700 PRINT "WHEN. vou ARE DONE BVTERING CHANGFS. ENTER’ o.o;"
- INPUT 15,16 - L |

3 IF 1520 THEN 2840 , L S ST

0., IS INTCABS(IS))> ~ . . - .~ j N o P
87407 1F.16 <= 10 THEN 2820 & L L ‘ o
?875¢W11ﬁgr “ENTER ONLY ID FROM 1 TO 10 oo | ‘ T A
2760 2710 , L ~ S <
2770 ' IF ABS(16) <= 75 THEN 28?0
2780 IF I1<0 THEN. 2810 .
2790 ‘16=75 - - S Co
2800 - GOTO 2820 ' - < A
»aséo 16=-75 : o i S
2820 ‘KCISi=i6 2
2830 GOTO (2710 .-/, - \“<;
2840. - FOR Jat T0. 10 R ST R
2850 IF KC{J) <> -s 0694 THrv St
2860 rcan:s:u3*<1+prdnxloo> C
2870 - GOTO 2900 : ooy S
2880 - scdaas:dﬁr<1+xrun/1oo> IR s .
. 2890 . ECJJ=A:J3*SLJJ " N L - S T
2900 'NEXT J o S o ‘ o . : Ty
2910 PRINT - o . - ' C
2980 T7=T9 - B | o BRSNS
2930 GOSUB 3150 . - - = : -’ '
2940 . IF R <= T9 THEN 3440 : IR ?

50 'FOR J<1 T0 10 = " LT
§§sa KC{J1=0 ' ‘ SIS
60 IF“K[J)=:LQ694 THEN 3020 e

2970 ' R=R-RL[J) - ’
2980 'T7=T7-R(J), o : .
2990 IF T7>0 T EN 3020 2ot e T
‘3000 " GOSUB. ¥150 N ‘ S |
3010 GOTO -3300. : )
3020  NEXT J, _ ; _ , . o
3030  T7=(R-T7T)/R = . : - : : - '»f-.
3040 .FOR J<1* 1010, = o R v e, Tl A ~
3050 IF KLJ) <>- \yOGQa‘THEN 307Q. R Lo S e
13070 NEXT .J o ‘ LRI

3090+ FOR J=1 TO 10

>3osn GOTO 3340, “(5: EER L
D100 ‘ELIISELII*C1+PLJII/100)"

/3110 NEXT J | L :
3120 T7=T9. : o | e
'3130 cosuB 3150/’ - \\‘sz. : "

3140 GOTO 2940 = R T : o o -

3150 Rtl]aM[lJ/Q*M[G]*E[lJ-
3160 RC21sMC11/2+M(71*EL2)
3170 . RC31=ML21/28M(B1*EL 3] T
3180 RCA)=MC2)/2+MLOI*ECAT . ' SRRV R
3190 "R(S1=MC31/3#ML10I*ELST -« - - N , . - L
'3200"R[G]ﬂM[B]/W#W[ll]*F[6] e T w : , o
B P Lo )
. 25 21




3210 RU71=ML31/73440123%FCT71 | N L®
13220 ROUBI=M{AT/2#M[131%EEB) - . o o
13230 RC9I=ML I/ 2AMLIATARLII~ © o K; LA
3240 R[10]=MCSJ*MC15]*ECIOJ SRS I
‘3250 °‘R=a0" . T e -
2860 “FOR Sl ™ 10 -:ﬁﬁ L B P
13870, R-R+R[d3 Ve T ) R
‘3280 NEXT J . " ., : ' . ;
‘3290 RETURN S

3300 R=<ﬁ~r9>/a @
23310 FOR J=1 TO 10 i
3320 RCJI=RLJIHC - Rr" L :
3330 .NEXT. J RN ,

'3340 EC1]1= Rcln*e/MC1J/wcsn

3350 EL21=RL21%2/M(11/M( 7]

3360 EC3)=RL331*%2/ML21/M(8)

+3370 ECL4)=RLA4I*2/M[21/M(92 ‘ a N A
©3380 .- E[531=aRI51#3/M(IIyM( 101 . _ L
3390 EL[&I=RL61*3/ML(31/MC11] - S
3400 EC)=RL71%34M[33/ME12] T S P R S LA S o
/3410 EC8}=RLBI*2/MLAI/ML 13 o T 0 o v e o

13420  EL91=RC91#2/4{4 /ML L4) o S < L
3430 EC10I=RCINIZMESI/ZMOL5Y SO R - . S
3440 CC1)=RC11+RC2) 7 N S Y
3850 CL21=RC31+RC4) ’ N : - : :
.3460 CL3)=V+RI[51-RL6I-RI7] e T

‘3470  CLA42=RCB1+R(9] ‘ , \

3480 [ 'CL51=RC10) o e
3490 T J=T0790%: 85 . ' o L
73500 C(81= crc11+rc83+rc93+rc1on)/a o ‘
;3510 CL71=CEC11+R(31)/J

3520 CC6]=20-(FC?]+EC4]+FC%1)/3+.l*(FCl]+EC3])
#3530 FOR =1 TO 8 T

3540 ctJJ:Ivchcaj*100+.))/100_ﬁqj'” . '
3550 IF &5 THEN 3570 S : W
3560 . P8=CL[JI+P8 * : , L
-3570 NEXT J : . B I
‘3580 GLI+131=T9 . S e B S A
3590 ;HLI+13=P§ L e Cpnl i
3600  T9=TY-PH. . T A ;
3610 TBaTE*e99 ™0 " = T - ‘ R

3620 T9=TO+TE . Lo o

'3630 -.PRINT T ‘ .
136407 1F I<3 THY 990 Ty : " Lo
3650 X=INTCRUD(1)49+1.5) N ‘
13660 - IF X=2 THEN 3700
3670 7 1F X=4 THFEN 3700 . .
3680 .IF X=7° THEN 370 . T

3690 IF X <> 9 THRN 990 : con

3700 IF Z{6) <> O THEN 990 . . - o
3710 PRINT - : . - ernNIE e
3720 ' PRINT Co o , ‘ ‘ .
3730 GOSUB 3750 S : ' . ~ '
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’*qxr ZCJ1 5> 0 THEN 3940
Teoro 3950 PR ‘ | ,

FOR Jnl “T0 a
PRINT "* ",

fNEXT J

RETURN '
PRINT " NEWS FLASH "i

'60SUB’ 3750
" PRINT

.PRINT

: xs-INT(MD(l)*a-}a.S) B " | R ‘ -
PRI . o B

a

PRINT "BULLETIN-—"'

. XwINTCRNDC1)%16+45)

. 1F X<1. THEN 3860°
"1F X>15 THEN 3860 ‘ ’ ‘ B .

.FOR J=1 TO 6 - U : B

IF X=Z[J), THEN.3860 > N -

0 NEXT J

©I¥ X=10 THEN 4190 , _
" IF X=3 THEN® 4220 _ o PN
. IF X=9 THEN 4250" S
IF X=14 THEN 4290

- IF Xm5 THEN 4110

IF X=2 THEN 4150~

IF X=7" THEN 4320

IF X=12 THEN 4350 _fl S
IF X=1 THEN 4390 - L L

IF X=15 THEN 4430
IF X=8 THEN 4460, . .

IF X=13 THEN ‘35807

- IF X=4 THEN 4540 ) : S
" IF X=6 THEN 4570 S R
IF X=117THEN 4600 . .

,GOTO 3860

R

X5a}
PRINT ”DEVELOFMENT OF \METHANE" o
' PRINT “GENERATION TECHNIQUES" A
GOTO 4630 ' R ;77 T
5’2 : ; A o "‘l .

). PRINT -"THE USE OF. MUCLFAR FXPLOSIUES IN THE" )
' PRINT "PRODUCTION OF GIL AND NATURAL, GAS"

2180~ 600, 4630

4190 -
4200

4210

4220

4230
4240
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4260
4270

X5=3

"PRINT “THE USE. OF SOLAR‘POWERED FUEL CELLS" -
- GOTO 4630 _ o
. XGuL

PRINT "THE . DFUELOPMENT or WIND POWER" -
GOTO 4630

TX5=5

“PRINT “THE _REOPENING OF PBFVIOUSLY"
ijINT "UNECONOWICAL coeL MINES"

v
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O . PRINT "PAST BREEDER, RFACTOH TECHNOLO GY"'
- GOTO. 4630
o XKSm7 !
PRINT LAKRGE bCALE SHALF OIL RFCOVFRY"
GOTO 4630 o :
XS=8 . - B

'PRINT "ADAPTING POVER, PLANTS T0"
PRINT. "BURN LIGNITE COAL"

GOTO 4630 .

- X5=9

. PRINT “THF INCREASED USE OF snLAR" ‘
- PRINT "HOME HEATING UNITS" . RS
GOTO 4630 . -

. X5=10 ,
"PRINT "WIDESPRFAD BURNING oF REFUSE ‘FOR POWER"
GOTO 4630

‘XSw11 "

"PRINT "INCREASED USFE nF"

PRINT "GEOTHERMAL ENERGY SOURCES"

. GOTO 4630 . N

4500 X5=12 ) . .

4510 PRINT "COMPLETION OF SEVERAL TIDAL"

4520 PRINT "POWDR GENERQTION PLANTS"

4530.. GO'TO 4630 . '

4540 X5=13

4550  PRINT "CONTROLLED THERMONUCLEAR FUSION POWFR"

‘4560 GOTO 4630

‘4570  XS5=14 '

4580 ' PRINT "LASER POWER TRNVSWISSION"

4590 GOTO 4630 . -

4600 X5=15 o E . -

4610 PRINT "RELAY OB SOLAR ENERGY VIA®
4620 PRINT "SATELLITE COLLECTORS" '

‘4630 - PRINT ""HAS BEEN. SUCCESSFUL IN*

4640 PRINT "IMCREA%ING THE YFARLY FNERGY
4650 T9=T9~T8 ' o

4660 T8=T8*(1+X8/100) ' :

P

/) SHPPLY "3 XB H "%"

4670 T9=TI9+T8 - o .

4680 PRINT - : L N

‘4690  PRINT - :

‘4700 PRINT ' R : P
4710  GLI+1)=T9 L o ‘
4720 ' PRINT . -~ .. _ ¢

‘4730 PRINT |
4740. GOTO 990 o
4750 END B L




