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INTRODUCTIGN TO T UNIT

Unit Dexcr'piion

Subject Aren: Soclal Studles

Tople: Energy supply and demand In the United States
between 1975 and 1985.

Abstract: ‘This unlt explores the possible effects oi the thirteen
malin energy-related declislons proposed 'n President r'ord's
1975 State of the Unon Address, Thn program FUTURE at
the base of the unit simulates the effects of any comb natlon
of the declisions on energy supply and consumptlon, on
domestle production and reserveas, anda on pollution,

Computer Language: BASIC

Grade Level: 9-12

Program i Name: TUTURE




Reasong for Studying the Unit

Three of the n;c)snt important Issues facing the world todny are the shortage
of energ,;emnmnlc problums, and pollutlon. At least part of the difflculty
in desllng with these lesues ls attributable to thelr Interdependence: the
enafg crlsla pmducea Pc:om)mle pmblems the Eéﬂnamy, lﬂ its lndustrlal

chous,lng aoluth:ms to the energy crists. Because of thls lnterdepepdence.
declislons relating to onergy, the economy, and pollutlon are extremely
complex, The U.3. has goals In each of the areas that are’ Incompatible -
with goals tn the other areas. Solutions for the encrgy orisls may create
more serlons economic and pollutlon problems; strengthening the economy
may lead to more serlous energy and pollutlon problems; reducing the level
of pollution may deprees the economy and cause greater energy shortages.

The purpose of this unit ts tc provide students with an appreclation of the

' complexity of energy-related declslons by allowlng them to try out the declsions

President Ford proposed In his 1975 Stute of the Unlon Address in thelr
attempts to solve the energv problem without anreaslng inflatlon 'and pollution.
Even though President Ford's energy plau is several yeuars old, its goals address
energy problems which still confront our country today. President Carter also
has energy independence as one of the top priorities of his administration.
Although the twcs praaidents‘ plans differ somewh&t, this 'u;nit is atill apprﬁpriate

extem:l this unlt tc lnclude a camparison and analyaia ﬂf President C.‘arter 8 egergy
plan. : -

Using the computer simulation called FUTURE, the student selects among the
thirteen proposed decisions and evaluates thelir effects on the energy and

pollution problems using a computer simulation called FUTURE. The use of the
computer ls made necessary hy the great complexity of the simulatlon; energy
consumptlon by flve users from each of flve sources and pollution of elght’
dLEeant categarles are d[ﬁerentlally affected bythirte;n possible decisions

Objectives

. This unit allows students to make energy-related decicions llke those proposed

for Project Independence. When the unit is completed, the students shauld be
able to: : '

1, List the goals and options assoclated with Project Independence.
2 Describe the effect of each option on
a. Energy supply and consumption
b, Domestie praducﬂan of oil,:natural gas and coal

¢, Pollution -



3. Describe the relative effects of lnereasing energy supply and
reducing energy demand on

a. Total consumption

b. Domestle productlon and reserves of oll, natural
gas, and coal

¢. Pollution

4. Describe an energy plan which optimizes the trade-off between
reducing dependence on Imported. fuel and level of pollution.

=T




BACKGROUND INFORMATION
Introductlon

This sectlon provides background Information In five areas relevant to
Preadent Ford's tenets for Project Independence as deflned (n his State

of the Unjon -Address, 1975. It dlscusses the concept of Independence, the
general effents of Project Independence, electriclty consumption, geothermal
and solar energy, and gasoline consumptlon. Although the student matorial
for the U,8, Energy FUTWRE unlt does not deal dlrectly with any of these
areas, It provides a context in which they can be discussed. The following
background infornition In each area concludes with questions which you might
wish to use in class discussion or as the basls of class projects,

Defining Independence

The Arab oll embarg@ began In October 1073. In November 1973,
Prealdent Nixon pmposed Project Indepandence, which he deflned as 'the
potentlal to meet our own energy needs without depending on any foreign
enemy--foreign . energy sources,' He suggested that the goal of total self-
sufficlency could be met by 1980,

President Ford has redeflned Project Independence as meaning the degree of

self-gufficiency necessary to avold economic disruption from the witbholding of :

energy by forelgn suppllers. This degree of self-sufficlency does not mean

zero lmports; It means cuitl 5g oll- lmports to abuut 4 milllon barrels of oll Co
a day ln 1985 (about 8 x 101° BTU'S per year), the ammmt imported durlng

tha oll embargo from .non-Arab suppllers.

TStgd?y' Questlons

1. -Accardlng to the FUTURE simulation, is it possible to have total
self-sufficlency by 19807 - By 19857 Why do you think President Nixon
proposed total self-sufficlency as a goal?

2. ;Dces President Ford's plan cut ofl lmports to 4 mllllan barrels a day
by 1985? Why do you think President Ford proposed cutting lmpcnrta
“to 4 mllllon barrels a day as a goal?

General Efiects _of Project Ingiepéz}dgnca
Following are four of the major effects anticfpated from Project Indepéndence;
o Energy prices would increase. Gasollne 18 expeete’d'ta stabillze

at $.65 per gallon. Assuming a 5% annual rate of inflatlon, the
price of gasoline would be .$§1 per gallon In 1985. o



e Environmental damage would Incrense due to Incrensed use of
high~sulfur coal, Increased strip-mining of coal and surface
- mining of oll shale, Increased use of nuclear reactors to generate
electricity. 7

e Economlc Instabllity might result from an lnﬂatlonary increase

| in energy prices and an Interest-ralsing demand for money by
industries attermpting to meet the goal of Project Independence
(shifting from oll and gas to coal, develcping synthetic oll and
gas, producing cars with 40% beiter mlleage, etc.) - This might
lead to greater unemployment and a recesslon. On the other hand,
the activity stimulated by new development could, in the long run,
improve economic conditions.

e International relatlons might be threatened if other countrles see
Project Independence as a new lsolatlonism~~that Is, we solve our
own energy problem by relylng on our domestlc resources, but,
we don't help countrles having fewer resources, e.g. Japan,
solve thelr energy problem. President Ford has tried to reassure
o , our allles, saying that Project Independence will enable the United
. States to help the rest of the world by allowing us ta evantually
become a major exporter of energ;y

Study_ Guestions

1. Preaident Ford's goal was tn Ieduee our depsndenca on impe rted oll..
attomptng to achieve this goal, however, we jeopardize other goals-—dlke
low energy prices, an unpolluted environment, economlic stabillty, and /
good Internatlional relations, Which of these flve goals do you think ls :
most lmp:aftant? Why? Defend your choice agamst sarde:me who dlsagrees"

with you,

2, Play the role of a consumer, the president of a large labor union, a
member of the Slerra Club, or a representatlve of the Japanese
government. Which of the five goals -do you think Is most important ?
Why? Defend your choice against somaana playing another rﬂlé who

disagrees wlth you.

Electrical utillties are unlque as ﬁsers, of energy In that they produce as well

' a8 consume energy. The energy produced by the electrical utllities is
consumed by two of the five energy users assumed by the FUTURE program:
industry and residential/commercial.

Predicted electricity consumption for 1975 and 1985 ls shown below. These
figures assume that 1975 trends continue, i.e., that no Project Independence
decisions are made, The numbers are In units of BTU x 1015,

i L ) ) L .i ’ ) 5




-USELR* 1975 1085
J— - TS — - — I _ t

Industry 3.4 6.9

Resldentlal /Commercial 5.3 13.9

* Total 8,7 20.8

You will notice that the totals are about 40% of the energy consumed by
electrical utllities in a standard (no declislons) run of FUTURE. This

I8 because the converslon efflciency for olectriclty generation ls about
40% ; 60% of the input energy is lost. ' R

You will also notlce that residential/commercial users consume most of

the electricity, 61% In 1975 and 67% In 1985. ‘Tabls 1. shows speciflc
residential uges of energy in a single home. You 10ay wish to use these
data In asking students to conslder how they might conserve electriclty in
thelr homesa, The actual numbers, which apply to an average-sized home In
Portland, Oregon, are not as important as the relative size of the numbers
a8 reflected by the figures for percent of the total,

The greatest use of |resldential electricity is for heating. One obylous way

to conserve electricity used for heating is to lower the thermostat setting.
Table 2 shows annugl electricity consumption for heating at different thexrmostat
gettings, As this table shows, the energy savings ls 3.1% for every degree
the thermostat Sgtttlilg ls lowered. = As with Table 1, the Table 2 data apply

to a typlcal home In Portland, Oregon. -

Another way to save on heating is to Insulate a home. It Is estimated that
full nsulation as opposed to the standard Insulation present In most homes,
will reduce electricity consumption for heating by about 20%. ‘

After heating, the greatest residential use of electriclty ls for the water
heater. It takes 1 kllowatt-hour of electricity (3,412 BTU's) to raise the
temperature of 4.1 gallons of water 100 degrees. ' An automatic dishwasher
requires 8 to 10 gallons of hot water. A tub bath requires 10 to 15 gallons
of hot water; a shower requires 8 to 12 gallons: Automatic clothes washing
requires about 18 gallons of hot water. - :

* Source: Hughes, B. Public Pollcy: U.S. Energy, Environment
and Economic Problems, American Politlcal Sclefice Asgsoclatlon.
Washington, D.C., 1974.




TABLE |

YEARLY ELECTHICITY CONSUMPTION POR A SINGLE HOME

| T T UTTRKILOWAT S e
- ' _Hougs PTU X107 % OF TOTAL

“lectric Hoat 'ga.anq o 9.43 59.04

Water Heater (family of 4) 7,200 2,46 14,77
'x Range | 2,400 .82 4.92
Lighting 1, 800 L6l 3,66
Refrigerator/ Freczer (standagd) 1,260 A1 2.8
Food Freazer (20 cublic feot) ) l,isﬂf)i ' Al 2,46 "
Dishwasher (includes hot water) 1,200 A1 2.4¢
Clothes Dryer (5 loads a wge!{)! 1,200 .41 | 2.48
Furnage Fan 1,080 .37 2.22
TV (ccﬂ«Lr) . §00 .20 : 1.20
Stereo/Radio 480 16 © .98
TV (black and white) | 360 .12 o .72
Electric Blanket 300 \ .. lé - <60
Lron 2490 - 08 .48

Automatic Washer (hot water 180 . 08 .38
not included) '

Fry Pan’ | 180 .06 .36

Radio 180 . .08 .38
Coffee Maker . - 120 .04, .24 ,
\ Waa'cr;s Dlaposer " 80 02 L, 11
Toaster i . 6:0 .02 W11
TOTAL 48,840 18, 65 '




TABLE 2 /

THERMOSTAT SETTING AND YEARLY ELECTHICITY
CONSUMPTION FOR HEATING*

T-UOURS BTU x 107

& CHANGE FROM
10° CONSUMPTION |

5 | 38,264.0 11. 35 15,5
74 32,371.2 i 11,05 | 124
73 31,478.4 M 9.3
79 40,585, 6 10, 44 5;2 -

(BT 29,692, 5 _ 10,13 ' 3.1

. :

70 28,800. 0 .83 | 0
69 27,907.2 9.53 -3.1

68 27,014. 4 9.22 - 6.2

66« 25,228.8 8. 61 -12.4

65 24,226.0 8,31 © .15.5

=

- . * 'Sféu:ce: Pac:flc Power and Light Company | S -
o ' w s . T : ; o -8

* . . . 5 . .




flng tha emmptlun ol alectﬂeity reﬂm:e aur depmdenea
:lm;:_ot;ted o‘ﬂ m«! m;.-ﬂ BRS, e::nserv‘e ﬂamestlc oll an:’! natural B

- fGeatbemal energ (based Qn heat frcm the earth's lnterin:) mﬂ au!ar energ
- (based ‘on hest from the sun) are possible sltamatlve sources of energy for .
o :.elaetrlcai generation, . Both are relatively ’ elean' gources- wlthkrespeet ta o
" | environmental damage, The technologies reqalreﬂ for their large~sc S :
' use are, however, at least a decade away. - Because, of téﬁbﬂalagloalfm@rﬁamﬂas, h
:-1t'1s difficult to predict the future contribution of each scurce'to total.electrical . -
: genaration. . Esnmal.gg of the contr] bution of- gaothemml energy to total electrio -
" power In the U.S, in the year 2000, far émp‘le, rﬁ.nga Iﬁ,@m 10% to 26% Salar
pc:wer 13 gvag moare uneertam o ot v , . -

o

"I‘hg Pm:iﬂ{: Gag and Eleetﬂc (‘:dmpaﬁy ig already o@rm‘.mg eiectﬂe genaraxars
‘I Gallﬂtnlg's Sonoma Valley using ‘hot wntaf from: geysaﬂ. - Geysers also .-
pm&me elaetrleiby in Larderello, ftaly and heat l;:ﬁdlngi In Reykjav!k; Igelmd
-'We dad‘t. bawever. have to rely on gyaers fﬂr ‘geothermal We
can* reach- -hot . rock by smeIy drilling a-hole in-the: ground. H ym delll. &ep
‘enough, say from one to three miles, ym Teach mk lavlng extremely Hl@
,tampanmrea, maybe 800° or. 900° F. ~ When you.drép water Into the hol
‘oan produce steam which can be uséd to drive electric g&nemrs. t
S the steam that is ;:mdur.-ad by this process ls not. powerful enough to. generite
e elestrlcuy efficlently. - There s also a pnsathle pnlhm:n pmbiem——ﬂ:e staam

may Bﬂﬂtm hrge quamltlgs of suliur. SRR LRE L R
P The use of salar energy for- electric ganarauuﬂ abvlmly raqulras sun. This
réglons af

vy L - means ‘that aalﬁ: power plants. would be mﬁat Ieaslhléln vory ‘sunny
L. the @mmtry, e.g., the southwest and- southern Cﬂllfﬂl‘ﬂlﬂ Evnn In-these -
areas, ‘the heat that could be collected ﬁ-gm the sun m]m!t praduee steam
-, . that was hot' encugh to generate e ectricity with apﬂmm‘ afﬂaim:r With
~Jess than optimum amclgncy. the Mlectriclty produced would be extremely .
. ' expensive--gome experts belleve tmt the cost. of electrlc!ly produced- by solar
mr weuld be 100 tlmea as -great as that pmducad by Gﬂ&l aue«::- gaa

‘ 'Solag energy 1s, hnwevar, an ecﬂnamieﬂly-—faéalhle altammva to alact:ﬂelﬁ
for: hone | pating. Solar. energy heats a home by héating water, which' s

o then peased Lhmgh radlators inside the-howsse, - ‘As shown In Tabls 1 on pm 7 L
CL (whleh ia discussed In the gection-on ‘“Electriclty. Gonsu::nptlﬁn"). home hegt!ng

\ Lt aeﬂmmts fer a majp: paruem of. rasldamlal aleczria[ty ﬁﬂnsmptluﬂ. - The .




- = ~ . = . =

*-;wlﬁgspmd use uf snlar mrg “for home hmmg wmld, tha:-afare. pﬁduga S
o elgy ca@_ntr reimtlﬁﬁ In residential clectridity cnnsumptlaﬂ and, mnaaquantly,
o ln tha- @nsmnptlnn of ofl, gas, and coal by trlc utlitles.- R

\" LA

5':‘1; 1, Estlmal:ed c?-s"r’m:m of geothmal anﬂ golar energy for- 19’?5 and

© 1985, with and without” F giact L‘nde;:endsnce, are s@m balﬁw} The

nuﬂhairssra ETU‘ssm 7 k N

»

Smﬂa;:d--W’lthgm Projer-t mdegenﬂenaé

1,975 1935

| solar 0.0 0.0

* With Project Independence

© Geothermal : 0.8+  39.

| soler 00 1.0

'Assuming that geothermal and solar energy will be used by electric

~ utllities Instead of oll and natural gas, to what ‘extent would these

! alternatlve energy sources change the 1985 predictions of program
FUTURE with the Project Independence decisions (declalcn options
1, 2, 3, 4, 5, & 10, 11, zmd 12)7 _ ,

5"

{

* Hugi:es, B Publle Pﬁlit:y U.S. Energr,, Envtrmment E.ﬂd Econgmic
y The American Polltical Sclence As@c!ﬂlﬂn, Waghlngtnn. D C
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e Eatlmat&ﬂ ena;gy usaga by eiectrlc utlllt!es In the yéar 2000. wlrhaut o
o Prt)jaet* m@aadence, Is shawn below. * The m:mbars are BTU's x’ 1015

) j}ﬁjeet Independence Is predicted to Increase the contribution of nuclear

- ~ power to 52,8, of geothermal power to 11.8, and of solar power to 8.0, *
What impact will the geothermal snd solar power produced by Project
_ Independence have on energy usage by-electric utllitles In 2000?; Could
we. egorf stgnlﬂcﬂnt amounts of energ? Lo -

3., How é@uld the use ‘of salar energy for home heatlng rediice olr
- . consumption of oll, gas, and Eﬁal and lnersa.se our a‘bulty tc export
anergy? o

Gasoline Censumptlan '

: Trﬂnspartsﬂan is the blgest user n:f oll, perErlIy in the form of gasallne
One of the key goals of Project Independenea 18 to' reduce gasc:llue cnn,sumptlm
by 20%. Decislons 6, 7, 8 and 9 In progran UTURE, which are listed - -
below, are all assumed to reduce g‘asﬁllns cﬁnsumpt[nm ' {

S 6--Increase - -price of oll and natura.l gas by tsxlng lmpnrtad
T and domestic: oll and g'as and deregulatlng l:ha prlee of .
~ domestlc oll and gas _

, 7=—Im:re&§e price of gasaline by dlfect axeiae tax at the
pump : : :

8--Reduce éupply of gasoline by ﬁt!ocﬁng

' Bu-Beauee supply of gasoline Ery allocation

Declslens 6 and 7 will reduce gasallne consumptlon. lf gasollne Is "price  ~
elastic,” L.e., If the demand for gasoline falls as.the price rises. The
griph on the next page, which is Included ln the Student Guide for U.S. .
ENERGY FUTURE, suggests that gasoline is not price elastle——eansmmpt{on :
fdalls when the supply ls limited, but not when the price rises. This graph,
of course, doesn't prove that gasoline Is not price elastlc. Flrst, It s
possible that 4 price of 55¢ a gallon.ls not high“enough to reduce demand.
What would happen If the price were 65¢ or 75¢ a gallon? We don't know.

*on.. cit,
Co 11 .
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" _Sacond, the large increase In cnnsumptlan In 1974 Qccurs durlng the ,;;,;l~_~,;,ﬁ_;

- summer. months, the ‘months when consumptlon is always highest.- We . should

compare s;ansl;mptlan in the summer of 1974 with consumption In the summers '

‘-’pf 1970, ‘1971, 1972 and 1973, .If consumption in 1974 was less than the
‘level predicted from the 1970-1973 data, we could conclude that gasoline

Is price elastic.. In the absence of these data, we can use the data shnwn
ln Eba g'rﬁph In Flg 1 to campare caﬂsumptinn in September a.nd

) eunsumptlnn !n September and Getaber, 1974 (representlng hlgh prlee and

" no embargo, re;pectlvely) The small dlﬁerenc,e suggests llttle prlee elastlelty!

Am:ther way to evaluate the prlce elastlclty of g‘asollne Is to ask people i
they would reduce their consumption of gasollne If the price Increased. The '
unit ATITUD, which is Intended to svpplement U.S. ENERGY FUTUBE, S ‘

' contalns" data on public attiiudes toward the energy crlsls collected by pollsters

"Louls Harris and George Gallup In polls conducted In Jam:my, 1975: The
.data relevant to price elasticity.is:

, -i;}
e the pncg of gasallne goes up 10!‘,! a gallnn, do you v -
belleve you will cut down yaur drlvlng?" . .
YES ‘49% -
NO  48%.
" 'if yes, will you cut’ dnwn yaur drlvlng a g:reat deal, same, ‘
- or grﬂy a little?" o R . . |
A greai deal 1%
. , - ~ Some . . 26%
i S A llttle - 11%

~'If behavlor is related to attltudes, 1t appears that thE reductlnn in demand

produced by a 10¢ a gallon rise in the prlca of gasollné will not be gredt.
Why? Are people slmply unwilling to cut down thelr driving or would such a

~cut ba teo Jifficult? Am:ther Gallup questlon from January, 1975 Is relevant

-0 "Suppese yeu had to reduee the number of miles you drlve by :
_ one-fourth, How dlfficult would it be for you to meet this . -
' requlrement—fvery dlﬁlcu.lt, falrly dlfflcu,lt, or not at all - e

difflcilt ?"
Very difficult .~ 31%
‘Falrly difficult 23%
Not at all difflcult 40%
: Don't know . 6%*

About - half of the people belleve that (t would be difflcult to reduee thelr

' 'drlvlhg by the amount required by iject Indeganﬂenca

"‘Nelthar the prlee ﬂf gasoline nor the rate Df cunsumptian h.as cshanged subataﬁtially

. between the end of 1974 and the summer of 1977; the threa—ygar periad pmvidea o :
' N ng additignal data to determme "pr!ee elasticity. " _ 18
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What does "dlﬂlcult" mean In this context? We don't lmow ftr sure wﬁat *7
~ the péople responding to the Gallup poll meant; of course, but the data In

- Table 3 might give us some idea by suggesting where the cut In gasollne

¢ ansumption mlght be made. Table 3 shows gasallue cnnsumptlon by all .' “‘i\ '
vsers for the second and third quarters of 1974. ‘The obvlous nonessential B
use is pleasure drlving ln passenger cars. . If all pleasure driying was. \

- eliminated, we would have reduced gasoime cnnaumptlﬁn by -20%--the gaal of -

: Praject Independence.

1. Does the graph in Flgure 1 abova showing I:he rela.tlnn of prlce and

Study Questlcms

1

, mnsumptlan of gascllne prove that” gasoline ls not prlce elastlc? Why‘?

.2. De publlc attitudes suggest price elsstlellfy? Do atudents, teachers, and

townspeople have. attltudes dlﬂsrent from those reported Lg the Gailup pell? |
(The ATTITUDE unit can be uaed to answer this questlan )

3. Table 3 Lelow showsﬁ-that we could ;aduee gasalme cansumptlén. by 20% :

if we ellminate all pleasure driving. Do you think that this would be
dl'ﬁlc'ult for you to do? Do ‘you t.hlnk that Lt ls neceasary? e

4, Increasing the price of gasoline (FUTURE Declsions 6 or 7); waulﬂ
' presumably cause us:to reduce our consumptlon by reduclng demand--
that Is, we couldn't afford to drive as much Ratloning or auocatlgn

~—(FUTURE -Declslons 8 or-9)-would cause us to reduce-our-consu
" by reduclng supply--we couldn't buy more gasoline even If we’ could v
“afford .1t. Assuming that both would be etfective, which mathad—sreduﬂmg '
‘"demand or reducing supply--seems best to you? Why? Whleh ‘Is the '
falrest method? Do you think that rich people and poor peaple {fvould v
have different opinlons? What about people who must drive great distances
- as part of their jobs versus ‘those who don't? Or people whﬂ l;lve in blg _
eltles versus penple wha live In small towns? » . :

. 1
l
o
o}

14-
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- TABLE 3

GASOLINE USAGE: 3ECOND AND THIRD QUARTERS, 1974%

USER  BARRELS/DAY  BTUs/DAY . . -% OF TOTAL. .

| Passenger Cars

Work \
Pleasure |
Personal \
- Buslness

-Business/ |
' Government

|, Tiucks
- Farm Vehicles

k1)
Other

’ -

4,970,000 .

1,770,000
1,360,000

1,020,000

820,000
1,430,000
200,000

200; 000

. 4

=,

26.09 x 1012

9.29 x.10'2
7.14 x 102

¥

5.36 x 1012
‘4,30 x 1012
7.51 x 10'2

1.05 x 10'2

1.05 x 1012

" TOTAL , 6,800,000 © 35,70 x 102 ' .100.0
’ I . 5 L . .ov e

* Source: U.S.,,Eepartmém of Transportation
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1 'I'ha Eﬂeeta oi Declslcna =
Tha thirteen. pnsslble declslons used 1 the FUTURE slmulatlan are:.
.1.— New all wells oﬂ l:he outer canblnental Bhelf
2, Wells m; the. Naval Bese;-ve at Elk HL’L'ls, CalLforni&
3. New oll 'wells on the Alaskan Naval Resarves .
I R
- \ 1, Produce synthetle oll snd gas frum coal, synthetle oll’ g
fmm shale o o
e ' .5, Canvert utllltles fmm oll and g‘as ‘to coal S e
6. Increase price of oll and natural gas by t.axlng lmparted s N
and domestic ofl and. gas and ﬂeregulaﬂng the prh:e ﬂf T o
domestle oll and gas , . . R
) 1.. Emcrease prlee of gasaane by direct exclse ta:; at ‘the. pmp
. 8. | Reduce supply of gascol!.ne by ratlcang: ( - "
————— Meduee—supply-’ofngaﬁﬂue ﬁ*allucatiun* St e
10. Produce ‘cars with 40% het‘ter_mlle‘age =
; 11, Epfééurage better Insulation in l’h@n:;es; "
12. Encourage more efficlent appilaxiees “ N
e S 13. Accelerate the buudlng of nuclear power- plants -
. The effects cf eagh declslon on the value output by the pmg‘ram are shawn
in Flgure 2...-Note that-the layout In Flgure 2. Is Identlcal In layout to .
- FUTURE's printed’ output. The -numbers Th the ‘boxes are’ the declsion -
numbers. If a number 18 In-a box, the declslfm has an effecﬂ: on the ‘value
‘represented by the box. Decislon 13, for exg.mple, has an effect on the
consumption’ of oll, gas, ahd nuclear power-by electrlc utllltlea ‘If a number
has a '"minus' sign, the effect of the declslon is to reduce the value, . If a
number has no slgn, the decislon lncraases the value. Declslon 13; for
axample, reduces the electric utilitles' cansumptlan of oll and gas but
rnereases ‘thelr- uansumptlon ‘of- nuelear "BNergY, - - -

Pt i D . 'l!

i i _"l_ V“‘ :7‘{>
e / SO U B
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*

TOTAL U.S. ENERGY CONSUMPTION

‘Sources and Consuniption (BTU x 101%).
€8 and to : X 10

. ..ou - - Gas . Coal’ .. ‘Hydro . Nuglear ... "

" Industry - | -6 -6 6

IR (110)7 e R S
“Transportation - _

Resldentlal/ - R N T Sl R T s
. . Commerefal » . - 1. o L 1 —

Nonenergy .

DOMESTIC NONRENEWABLE ENERGY
L Conswumnptlon - :
o , Gas © Cnal

— - Y S,

|
L

Bru x 1088 . |1, 2, 3, 4 4 e
R 1,2,3,4,5, (6,7, | 4, 5, 6, .11, 12 |4
| Source Total 8,9),10,11,12 T T

: , Reserves * o)
v . . oon . " Gas - - * Coal

ETU\E 1015 ;11 =2; =3 - ’ . ] -4, =5, '6 . .
 ovas TR o ] e
R “Remaintg . [FL 28 T | s -

g, 31‘ (’71 ssg ES)! =10,

i, =12 L

—

Alr Pollutlon .

o % Capgbon Monoxlde - |(=8, =7, =8, =9), %10

e s _ 5 . & . . PR

‘Sulfur Dioxids" |5, 6, -11, -12

=

~ “'Land Waste from Stvlp Mining

, :. ! Wator Pollution:

* Brine from OU Welle: — | 1, 2, 3. ..

oy e,

Silt . 7 .ll 2’!737 ) : 7 x - ;II A - —.:x: : a - . k S E

" Radimetlve Waste
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V Parmﬂeters and ng to C.‘hanga Them " -

Tctal U, S enery cansumsd ln 1975 is zepresented by the matrix of .
..valuas ‘shown below. Row and column totals and percentages are :
~ calculated from these values. To change the matrix, change ‘the DA'I‘A
:statsments at llnes 5000, 5010, 5020 5030 and- 5040 for rc.ws i, 2, '

3, 4 a.nd 5 respectlvely : N o L /

=L N
oW

. : ‘7'7 _ \77
User : " Sources and. Eonsumgtlog (BTU X 1015) —
: o GCas _ Cosl  THydro _ Nuclear| /-

{

5.6 0.0, 00 |/

Industry 5.4 10.4
Electric .
" Utliity -

: L] E
Transportation - 0

3
01 ol

=

Do

~w
o
L]
o

o | Residenttal/ . o - o
§ ' i | ‘Commercial | 6,1 . 8.5 . 0.4 . 0.0 £ 0.0
“Nonenergy 4.3 0.4 0.1 0.0 0.0
, . — . _ I\
|
(

s . - 2 The grand: total of U.S, energy consﬂmﬁtlan (81.9 x 101 BTU's In
Dol  1975) 15 assumed to increase at a rate of 5% per year, . To change |
. _the _rate of Increase, change line 425, If you wanted a 4% annual ~ |

lnerease, for example, .the -statement of. 11113 425 would be: .~ . . [ -
. A I

b
T ',4251@1‘19 T9+T9*’04

The percentage of the total ;onsumptlnn whlc_h I8 used by industfy. S
electric utilities, transportatlon, residentlal/commerclal and non~ ; . T

" ] ’ . 3i.
energy changes each year as shown below: o

Electrical Utilitles .80
Transportation L =09 - )

Resldential/ o L - o
Commercial . -3 ' mx/ Ce

e N :Nnnénéi‘g:}f e | W14 ‘ - o / ,

caAE g : : - L .




o

" To change these values, change the DATA statement at line 5050,
' 'Note that values ‘are preceded by two zems e.g., for an axmual
A reducl:lnﬂ of -.59, enter -, 0059. ' :

"4, :The percentagés of energy consumptioh from each source by each
user change each year by the amnunts shawr;l below, .

_Electrical ' . S
~ Utllitles 002~ =007 .0 ~.008 .013
. TTansportatlon| .003 .. -,008 "0 S0 0
Residentfal/ S )
Commercial | 1003 ' -, 002 -0 0 - 0
'Nonenergy L01 -. 008 o . 0 . 0.
x - - v - - .

; 5. fBEglnnlng reserves of oll, gas and coal in ETﬁ's x 1015 areISSD,
© . 1032, and 40960 respectively, .To change thgsa values, changa the
LA DATA state’megt at llne. 5080

i e ;';._L-_,g__—, B T

o 6. Damestlc prﬁductlan Gf oll a.nd gas (n BTLT'E X 1!1115 for eaeh year 18
.7 .\ respresented by the values below:. ~ - - ., . : .
. OIL © - GAS -
. ?E'A’B | ‘ PBDDUCTICJN PRDDUCT[DN
1975 : 2472 ¢ 22,6 o
. 11976 2.6 o, 22.8 :
T 1977 4.9 23.0 . . | o
' ‘ 1978 - 25.3 23.2
1979 - 2.6 . 23.4
1980 - 2.9 23,6 i
1981 26.2 23.8. ¢ ? _
- 1982 ©. 2.4 © 24,0 o
e 1983 , 26.7 24,27 ~
ey el 1984 -+ 28.2 . - 24,4
‘ 193’5 2.8 24,6
\ 3
i 19




©°© 7 'ro change-these values,. change the DA\T’A statements at llnes :
' ‘510(3 a.nd 5120 for oll and SES. respécn ely. S v
\ . S .

M1 (oll) S 2.10
- . M2 (gas)’ 1

5. B1L 0
8 . ‘B2 (l:rarls‘) 24
L B6 (Indual:ry) 0.
ki - B2 2

Y




NOTES ON USING THE UNIT IN CLASS = .

v\‘—.

'. Befam using the. pmgram, aak é.,ll stndents to fead the Student Gutde to A
= . 7 U.8. ENERGY FUTURE and to- t:-y to antlcipate the effacts of the v&riaus SRR
A declaluns Antlcipating effects can be. done: mdlvldug.uy or: liy’ t.ha entlre o -

. class as t.he gﬂs.l of a discuss[nn perludi : . AR
TQe questlona prmteﬂ at tha end tof the manual ara !ntsnded to help gulde .
. swdents In thelr use of the program. They- ‘aré asked’ to detérmine the. afgnts
T t:f each decision separately and. the effects of géveral deélalons’ maﬂe 'tagethar.
Thls can be-done by .indlvidual Etudents or, In the usual case Whem the . oW
avallablllty of terminals. is llmlted by the entlre class. In: date:mlﬂlng ﬂiﬁ
- effects of seversl Gedlsions tagether. the Project Indapandenca deelsl@na shau].d “
o be mada . . T _ & vy o

e

After using the prﬂgram ask students to go thrau@ a valuas elar[ﬂea;ien -
N exerclse, eva.luaﬂng the. relative pﬂrtmﬂa of raduelng our. dspandenaa on
o imported energy, stabuizlng the eeqnﬂmy, -and eantmlllng ‘pollution. - After
~ they have ranked these goals, they can evaluate’ Project: Indepanﬂeﬁee and
thelr own plans wlth respect to ach{evlng‘ thelr valuéd gﬂals. B : i
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Sunyple Bun of FUTHRY

o=

R et g £ - OB 0 4 e o 1 5 e e 3 G e R 1
. i

GET ~FUTURE
HN
FUTURE

U0 YOU NEED INSTRUCTIIN STYES

THI G 15 A SIMULATION AF ENERGY U PPY AND CHVSILMPTL 04 [ THE f
UNITED STATES FOR THE YZARS 1975 10 1969, 1T ALLOWS 100) TO MaKE

THE HIND OF ENERGY-RELATED: DICESION § #ACING AUR CIWMTAY IN L1978
D 10 SEE THE EFFECT OF YOUR DECIS 0SS ON OUR ENERGY FrIfUIRE.
YO VILL BE ABLE 10 SEE HOV YOTR DECISITNG AFFECT OUR TOTal INERAY
CONSUMPTION: THE PERCENTAGE IF THEE T0-TAL. CON SUMIED BY INDUSTRYs
BELECTRIC UTILITIES, TRANSPIRTATION, RESTOENT 1AL, aND COMWIEERCT AL )
USERSs AND NONENERGY USES. 10U WILE ALS) SEF MW YIUR DECISIONS <
AFFECT THE PERCENTAGES JF T10TAL. ENERGY OBTAINFD FRON DOMESTIC -
. SOURCES AND HOW THE USE OF DOMESTIC SOURCES AFFECTS 1CR RESERVES

OF OIL - GASFr AND CoOALs -

YOU CAN MAKE AVY COBINATION 0F DICISEONS FROM THE 13 POSSIBLE -
DECXSIONS LISTED BELOV. AFTER YO U SEE THE LIST) YO ®WILL BE ASKED
Tﬂ ENT‘ER YOUR DECISIONS AN D A QUESTION “WARK @il CE TYPEDs AL, .
YOU,HAUE TO DO IS TYPE THE VIMEER CORRESPMOADING TO 4 DECISION Y0
WNT TO MAKE AND THEN PRESS, THE C ARRIAGE RITURY BUTTOM,  QUE ST1081
MARKS WILL KEEP APPEARING UNTIL ¥OU ‘EMTER A “0v 28102, AFTER

© YOU INTER YOUR ENERGY DECISIONS Y9y VELL BE ASICED T ENDICATE

. HOV. OFTEIN YOU WANT T0 SEE. INFORMATION DI SPLAWEDN YOU Cesy

SEF (13 ALL YEARS FRAOM 1979 gt, 198%. €82 ONLY 197% AND 198% 0R
(2) ONLY 1985, WE RECOMMEND EYTHER (2) IR (3 SINCZ C1>) REQUIAES
20 MINUTES TO F‘EIVT- : : .

THE NUMBERS THAT VILL BE PRINITED ARE EITHER PLRIENTACES 0R
BRITISH THERMAL UNITS C(ET7) TIMES 10 T) THE BSTH PISES.

- - C, . i
s ] . . s PR



e . . o e :_:m""“""d!ﬁa‘x - e T T, IR
[ RS ‘ﬁx«\faﬁm_‘w“,,.gr“ = i %"’ﬁ&(_____.s—-w"" - ™
o
FIS5LELE DEGH SIOVS i
1. NEW O1L, WELLS ON THE OJUTER CINTINEWTAL SHELF-
| 2. WELLS 9N THE NAUAL RESERVE AT ELK HILLS, CALIF.
Je NEY NI, WELLS IO THE aLASHEAY NAVAL RESERUJES.
4. PRODUCE SYMTHETIC GIL FRIM CJaL AND SHALE.
As CONYUERT UTILITIFG SR~ 01 AYD GAS T2 CAsL.
4. INCREASE PRICE OF Dli. AVD VATUKA. GAS BY TAXING IMPIRTED AND
DOMESTIC 7L AND §A5 AVD DEREGULATIVG THE PRICE OF DIMESTIC
NlL AND GAS.
7« INCREASE PRICE OF GASOLINE BY DIASCT EXCISE TAX AT THE PUMP.
8 REDUCE SUPPLY OF GASOILINE BY “ATION ING ;
9. REDUCE SUPPLY OF SASOLINE BY alLOCATION.
10. .PRODUCE CARS WITH A40Z BETTER YILEAGE.
1. ENCOURAGE ZETTER [VSULATIOM IN HDMES.
12. - ENCOURAGE MORE EFFICLENT APPLIANCES.
13+ IMNCREASE THE NUMBER OF MUCLEAR PIVER PLANTS.
ENTER YOUR DECISIINVGS
23
25
8
9
20
H)W OFTEN DO YOU WAVT [NFORMYATION D1SPLAYED?
1w ALL YEARS, 2 w 1375 AVD 1985, 3 w ONLY 198S.72
|

25 - s




nIL
& 4
2.6
18+ %
7.0
3.9

USER
INDUSTRY
BEC UTIL
TRAN SPO RT.
NONENERGY

38. %
837: 0

TOTAL

PERCENMT
24. 2
2, 8

DOMESTIC
FPERCENT

-DOMESTIC RESERVES
FUEL ary =2}
olL 555-8

T GAS 10107
AL 540946,

196%

aIL
8:0

USER
INDUSTRY
TRANSPORT. 25.9

" RES./CONM 'L, &)
NONENERGY 70 8

LT
42 0

TOTAL
PERCENT

MOMESTIC 299. 8
_ PERCENT S 4

EOMESTIC RESERVES
FiFEL BTU X 1
QIL 283,.,8
gas - 761
COoAL acr2i.

CEONE - - -

Or 18

3

GRS
13. 3
¢ §
£. 0
10. 1
i+ 4

30. &
23: 5
28. 2
22. 0

0715

SOURCE
coAL

4.0

1¥ARS
2295
47+ 45
3033,

SOURCE
CoAL
5«0
25+ 7 .
0.0
0«5
O=4

317
24843

317
1000

HYDR?)
0.0
1%
0. 0
D0
Je O

B R

3
A

k!

AT 1975
69
07
07
k]

NuCL
O« 0
2 h
Q0: 0

EAR

AATE

HYDR) NUCLEAR

0sC
T+ 7
0.0
0=-0

0.0

Te7

5.2

C0a0

YEARS AT 1985

9. 523
26.98
1264-

a9
58
49

0 YOU WANT TO RUN THE SIMULATION AGAIN? NO

RATE

Mﬁxﬁ_%‘wﬁgsffs#ﬂ#ﬁﬁ*“%%“‘xﬁﬁhmwg#ggf“*ﬂﬂ_“\a_er

TITAL
21+ 0
21.8
19+ 3
15. 0

4.8

81.9

TITAL
BEe 5

T4l

27.0
20+ )
Beh

130. 1]

28.6

PERCENT

266k —

293.5 -
183
LI

FPERCENT
20+ 3
J4.2
20e7
16«4
78

o




FUTURE FProgram L.lsting

GET-F'ITJRE
LisST
FUTURE

1 REM FUTURE ENERGY S5YPPLY AND CONSUMPTIIN SIYJLATION

2 AEM W. BEWL.E{, NWREL

S DIM B3C102

& LET 75=04u) 7w 320

7 LET SSafé=5TmSluS9aNm

10 PRINT "DD YOU NEED INSTRUCTIING";

15 INPUT B3

20 IF BSCl,1)=""N" THEN 700

25 GOT) 4000 |

40 REM A HOLDS SNURCE X USER MATRIX. P HOLDS YEARLY CHANGE IN
50 REM PROPORTION USER CONSUMPTIDN, R HOLDS ROV TOTALS: C HILDS
&) REM C2LUMN TOTALS

70 DIM A{5,51,P(51,R{(AT1,CLAT.BL 551

80 DIM AS(10)

85 DIM O(113,6C11)

0 LET As="'12134567890"

91 LET T19=0 ‘

g2 PRINT "HOW DJFTEN DO YO!1 waAVT IVFORMATION DISPLAYED?®

93 PRINT "1 = ALl YEARS, 2 = 1975 AND 1985, 3 = JNLY 1985+";
94 (NPUT 1s

95 MAT R=ZER

$6 MAT C=ZER

97 IF Zs5<l| SR Z5>3 THEN 323

100 MAT READ A

110 MAT- READ P

112 READ 01,64,C!

115 MAT READ

116 MAT READ G

120 FOR I=1 TO 5

122 FOR J=1 TO §

124 LET R(I)sR{114AL1,J)

126 LET CLJUI=CLJUI+ALI,J)

128 VEXT J ‘ ¢

130 'NEXT I
131 FOR I=} 1O §_
132, FOR J=1 10 5

133 LET BCI,J3I=ACI,J)/RCI)

134 NEXT J

136 LET T9=T9+R[I]

138 NEXT 1

140 LET D=197S 1

141 IF Z5=3 AND D=1985 THEY 143 : |
142 IF Z5=2 AND D= 1975 THEV 148 o -
143 IF Z5=2 AND D=1985 THEV 148 , | | ;
las IF Z5=1 THEN 148 ' L ‘
145  GAITD 390 o : ,
148° PRINT LINCA)

149 PRINT D , | |
1S0 PRINT o , =
1S5 LET Hml S | . o
160 PRINT , U V L
170 PRINT '™ ", " ', %“SOURCE" o - : :
180' PRINT TABCJ);"USER"3TABC1S): o -
181 PRINT "™)1L"3;TAB(22); ~ o j
182 PRINT "GAS"3TAB(29); : R ©

183 - PRINT. "CDAL"'5 TABC34)3 S S S

30

i




184
185
1864
187
190
£00
210
- 20
230
240
2%0
240
- 270
290
300
310

ado

330
340
350
340

370 -

375

380

390
400
410
415
420
425

440"

450
. 455
462
465
470

475 .

480
485
-490
500
505

510 °

520
528
- 530
840
550

554

556
. 560

570
580

- 590

- 595 . , » -
© PRINT "1. NEW OIL WELLS ON THE DUTER CONTIVENTAL SHELF."

600
602
605

6@73

-PRINT

PRINT "“HYDRO*s TAB(43)}
PRINT "WUCLEAR"ITABC(S54);
PRINT “TOTAL*:TAB(A0))
PRINT “PERCENT"

PRINT "INDUSTRY'"3 TAB(14)}

LET I=|

GOsUB 1000

PRINT "ELEC UTIL'} TAB(14)3

LET Iw2
GOsSuB 1000

- PRINT "TRANSPORT."3TABC14);

LET . I=3

GOSUB 1000

PRINT "RESs:/CO¥ 'L."3TABC 14)}
LET I=4

“GOSUB 1000
PRINT "NONENERGY'ITAB{14):
-LET I=5§

60sUB 1000
PRINT ,

PRINT "TOTAL'') TAB( 14);
GOSUB 1300 ‘

PRINT

PRINT

PRINT “DOMESTIC"; TAB(14):

‘B0SUB 3000

REM CALCULATE: NEXT YEAR'S VALUES

"LET, Dm=D+1

IF Dm198K THEN 520
LET w=T%

LET TO=T9+T9%. 05

FOR I=1 TO S

LET HEII:((EEIJEWJ+FEIZJ*T9

NEXT I
MAT CwZER

FOR I=1 TO S - , ,

FOR Jwl TO S * : | .
IF ACl,JIx0 THEN 490 - -
LET AC1»J)=BC1,J1*RC1)

LET CCJIaC(JI+ACI,J)

NEXT J

NEXT ‘1

GOSUB 1500

GOTD- 141

RESTORE

PRINT LINC3Y :

PRINT "DO'YOU WANT TO RUN THE SIMULATION AGAIN''3

INPUT B%

IF BSL1l.11=""N" THEN 990
LET 05206=07=08=0.
LET 55256457= 58=59=N=0

PRINT "DO YOU WANT THE LIST OF FDSSIB E DECISIONS":

INPUT B$

IF BSC1s1)u'y" TH“Q 700
PRINT "PDSSIELE DECISIINS"
FRINT

PRINT | R ,
PRINT "2. WELLS ON THE NAVAL RESERVE AT ELK HILLSs, CALIF."




510 PRINT "3« NEW NIL WELLS 7Y THE ALASAAY VAVAL RESERVES.
612  PRINT

615 PRINT "4« PR)DUCE SYNTHETIC NIL FRIM CNAL AVD SHALFE."
A17 PRINT

620 PRINT '"S. CONVUERT UTILITIES FROM 2I1L AMD CAS T2 ()AL."

(22 PRINT
A2% PRINT 6. INCREASE PRICE OF Q1L AYD MATIJRAL GAS BY TAXING IMPIRTEDR

e264 PRINT * DOMESTIC 0IL AND GAS AVD DEREGULATING THE PRICE OF DOMESY
627 PRINT " 1L AYD FAS."™ : '
628 PRINT

/30 PRINT "7. INCREASE PRICE JF GASOLINE BY DIRECT EXCISE TAX AT THE P

632 PRINT
635 PRINT "d8. REDUCE SITPFLY JF GASILINVE BY RATIONIVG.'

617 PRINT

540 PRINT *"9. REDVUCE SUPPLY GOF GASOLIVE BY ALLOCATION.™
642 PRINT

645 PRINT '10. PRADUYCE CARS WITH 40% BETTER MILEAGE."
647 PRINT

850 PRINT "1l. EVCOURAGE BETTER INSULATION IN HOMES."
652 PRINT - '
65% PRINT "12. EVCOURAGE 4IRE EFFICIENT APPLIANCES."
657 PRINT = .
&40 PRINT *13. [IVCREASE THE NUMBER 2F VIICLEAR PIWER PLAVTS."
670 PRINT LINC4) : :
700 PRINT "ENTER YNIIR DECISINNS”
710 INPUT D9
715 IF D9>13 THEN K000
716 1F D9<0 THEN %020
720 IF D9=0 THEN 970
721. 1F D9=6 THEN 910
722 IF D9 <= § THEN 730"
724 IF D9 <= 9 THEN 728
726 LET D9Y=D9-3
727 GOTO 730
728 LET D9=4
730 GOTY D9 OF 740,740, 780, 800, 820, 340,860, ESD;TID;QDD
740 REM WELLS ON J0TER CﬂlewEVTaL SHELF
745 LET 05%3.2
750 G1TH 710
. 760 RFM WELLS AT ELK HILLS
765 LET NA=.34
770 GOTN 710 . .
780 REM WELLS IV ALASHKA! RESERVE
785 LET 2731.4 »
790 GOTO 710
800 REM OIL FROM SHALE 4 COAL
805 LET 08=2.1
810 GOTO 710
820 ‘REM CONVERT UTILITIFE 0 CHAL
825  LET S5=.459
830 GOTO 710 '
840 REM REDUCE DRIQIVF Eﬂz'
845 LET S6=2.1 :
-850 6GOTO 710
‘860 REM CARS WITH BETTER MILEAGE
865 LET $7%2+3
870 GOTO 710 . . ‘
880 - REM HOMES WITH BETTER INSULATIAN \ ‘ oo
885 LET S8=1l.5 ' : ' - S
890 GOTO 710

28




900 REM INCREASE NUCLEAR CAPADILITY
902 LET N=.18
905 GOTO 710
910 LET S9=.45
980 @OTO 840
970 PRINT LINC(2)
980 GNTO 40
990 STOP
1000 REM PRINT A Livs OF THE MATRIX WITH ROW TITAL AVD PERCENT
1005 LET G=l ,
1010 FOR J=1 TO S
1020 LEL T=AlI,J]
1030 REM PICK OFF 100'S DIGIT
1021 LET_A-INTCTleD+-OGD€3
1032 LET F=1 g
1033 GOsSyB 2000
5 1034 REM PICK OFF 10°'S DIGIT
103% LET A=INTC(CT=C(A*100))/10+.0005)
1036 IF T<100 THEN 1@40
1038 LET F=0
©1040 ° GOSUB 2000
1042 REM PICK OFF 1*S DIGIT
10484 _IF T<100 THEN 1060
1050 LET A=100+C10%A)
. 1085 GOTO 1070 :
"1060 LET A=10*A
1070 LET A=INT(T=A+.0005)
1078 LET F=0
1080 GOSUB 2000 . .
1100 PRINT "« "5 ‘ o B ’ .
1105 . REM PICK OFF «1'S DIGIT ‘ ; - C
1110 LET a::wrccr-IvTCT>+.gaosgs153
1115 LET F=0 _
1120 GOSUB 2000, .
1122 IF Ga=7 THEN 3260
. 1125 IF G>1 .THEN 1140
1130 IF T=RCI) THEN 1180
1135 IF T=C(RCL11/T92%100 THEN 1200
“1140 PRINT TABC(14+J%7)3
1145 GOTO G OF IISD:lBESgBDED;BISD;BISD:BBQGJSESD;SSDD
1150 NEXT J
71182 IF H <> 1 THEN ;370 _
. 1188  PRINT TAB(54)5 , 2
1158 1F G>1 THEN 1340 .
1160 LET T=R(1) . v
1170 GOTO 1Q30
11860 LET T=CRCLI1/T9)*100
.118% - PRINT TAB(60):
1190 GOTA 1030 : , A I
- 1200 PRINT - : : _ : 3 .o
1210 RETURN . L, o :
. 1300 REM PRINT COLUMN TDTRLS AND PERCENTS
1302 LET CC61=T9 ;
- 130% LET Huml
© 1308 LET G=2
1310 FOR-J=w1'TD 6 - e , -
1320 LET TsC({JI*H .. S . - , o ,
-7 1340. GOTO 1030 - A ‘ . - - . ,
X 1335 -IF a-s THEN '1152° , , - e -




1342 PRINT
1345 IF H <> 1| THEN 1370

1350 LET H=100/T9 K
1360 PRINT "PERCENT'":TABC14);
1365 GOTD 1310
1370 RETURN
1500 REM CHANGE BASE VALUES ACCORDING TO DECISIONS
1501 REM CONVERT UTILITIES TN COAL
1502 - LET AL2s,3)mAf2,31+55
1504 LET C[{31=CL3)1+S5 : ' g
1506 LET AC2411=A(2,11-55/3 . :
1508 LET CCL1I=CL11~55/3 i .
1510 .LET AC2,21=A[2,21=-2%(55/3)
1512 LET CC21=CL21~-2#%(55%/3)
1513 REM REDUCE DRIVING BY 20%
‘1814 IF D>1976 THEN 1521
1515 LET ACL3,11=A(3,1]-
1516 LET RC31=RL31=56
1518 LET CCL1J=CC1)~S6
1520 L=T ‘T9=T9-56
1521 REM CARS WITH BFTTER MILEAGE
1522 IF D<1978 OR D> 1980 THEN 1542
1824 LET AC3s11=A(3, 11-57 ) -
1526 LET RC{31=RC{31-57
1528 LET CC11=CL11=-S7 ‘ o
" 1530 LET. T9=T9-57 |
1S4l REM BETTER HOME INSULATIOYV
1542 IF:D>1976 THEN 1553
1543 LET AC4s)1=2AC4,11-58/3 A . o
1544 LET RC4)=Rf41-58 : v _
1546 LET CC1I=CC11-58/3 . ‘ . .

1548 . LET T9=T9-58

1550 LET BEQ:EJiAEé;Ej—E*(SSfal

1552 LET CL21=CL2)=-2%(58/3)

1553 REM NUCLEAR CAPABILITY B .
1584 LET AC2,51=A(2,51+N : S

" 1556 LET CL[S5)=CCLSI+N | _ ’

1568 LET A[2,2)=A(2521=-2%(N/3)
1560 - LET CL2)=CL[2]1-24(N/3)
1562 LET ACL2-,131=A(2,11-(N/3)
1564 'LET CL1]1=CC1)-(N/3) ’ : :
1566 REM TARIFF ON-OIL AVD GAS == INDUSTRY SHIFTS TN COAL
1568 LET AC1,3)=A(1,33+59 ‘ S

1570 LET CC31=C(3]1+59 5

1572 LET ACl.1)=A[1,11=-59/3

1574 LET CC12=C(11-59/3

1576 LET AL1,21=A(1,2]-2%(59/3)

1578 LET C[21=C[2]=-2%(S59/3)"

1580 FOR 1=1.TO 5

1582 -FOR J=1 TO 5

. 1884 'LET. BCI,J 3=AE1,43xR:I:
. -1586 NEXT J
1588 NEXT I _
71890 - RETURN = .
2000 REM couvgﬁTIVG NUMEHIC TO ALPHA

" 2010 IF A=0 THEN 2030 ,
2020 PRINT ASCA»A)} R
2025 GOTO 2040 ) : : :
2030  IF Fs1 THEN 2035 - , R G

8032  PRINT ASC10,1015

34 .




2034 GOTO 2040
2035 PRINT " '3
2040 RET'RN ‘ .
‘3000 REM CALCULATE AND PRINT DOv. & FORe SUPPLY & DOM. RESERVES
3010 REM 0IL
.3012 "LET U=l
3015 'LET Gw3
3018 LET PaD=1975%+1
3022 LET RIsOCP1/CC1] E
3024 GOTD P+1 OF 3926:SDQE:SOEE:3032:3932:303%.SDBE:BD?ﬁpSDAD;SDAQgSDAD
3026 LET T=RI*C[11+05+06 , ,
3027 IF 06<.3 THEN 3060
3028 LET 06w06+. 1 :
3030 GOTO 3060
3032 LET T=R1%CL11+05+406 -
3034 GOTO 3060 ‘
3036 LET T=RI1#C(11+05+06+N8
3038 . GOTO 3040
3040 ‘LET T=RI1%CC1)+05+06+07+08
3050 LET 07207+1le4
3060 LET RI=T/CC13-
3065 * IF D<1980 THEN 3070
3067 LET 01=01~T+08
. 3068 GOTO .3071
‘3070 LET 01=01=-T
3071 IF Z5>1 AND D=1985 THEN 1030
. 3072 IF zS=2 AND D=197S THEN 1030
3078 - IF ZS=1 THEN 1030
3080 REM GAS : : _ : :
3082 LET uJ=2 o . : : E ' s
L?-MES‘:WLET'AGﬁﬂq e E TR e et Eiw e - e B e A e :"1——***7—»'r~*»—':r————.-*;—:»:::f:,?—*
3090- LET PaD=1975+1
3110° LET R2=GCP1/C(2]
3120 LET T=R2#C(2)
3140 LET Gi=Gi-T
3141 IF Z5>1 AND D=1985 THEN 1030
8142 IF Z5=2 AND D=1975 THEN 1030
3148 -IF ZS=1 THEN 1030 . _
3150 REM CNAL
- 3152° LET J=3
3155 LET G=5 : : -
~3160 " LET Cl=Cl=CL 3] _ . S e e e
3170 LET T=C(3) : g : :
. 3171 IF Z%»1 AND D=1985 THEN 1030
‘3172 IF ZS=2 AND D=1975 THEN 1030
3178 - IF Z5=1 THEN 1030
#3176 GOTO 3360
3180 PRINT
3190 PRINT “PERCEMT"'TEE(IQ),
©3200° LET G=6
13208 LET dJd=l
3210 LET T=R1*100
3220 GOTO 1030 ~ . o
13230 LET G=7 : - . ' : ’ o o ' - :
32357 LET J=2 o e : A B
- 3240, LET T=R2*100. - B , : , : -
3250 GOTO 1030 . S : - o ’
3260 " PRINT fABC28); .= - . \ _ - i A
< 3270 ‘PRINT '"100.0" Vo - , 1 v Y el

e




3300

3310.

3320
13325
3330
3340
3350
' 3360
© 4000

4010 -

401S
4020
4028
4030
4035
- 4040
4045
4050
4055
4060

4070

4075

4080
4081
4082
4083

. 4084
| 4085
4086

PRINT

PRINT .

PRINT "DOMESTIC RESERVES"

PRINT "FUEL","BTU X 10r 15", "“YEARS AT"3DI"RATE":
PRINT “DI'":D!;D!!(RI*GC[]J

PRINT "GAS*,G1,G1/(R2*C(2])
"PRINT “COAL",C1,C1/CC3)

RETURN
REM INSTRUGTIDVS

PRINT "
PRINT "THIS 15 A SIMULATION. DF EVERGY SUFPLY AND CANSUMPTINN IN THE

.PRINT "UNITED STATES FOR THE YEARS 1975 TO 1985« IT ALLOWS YO TO®R

PRINT “THE KIND OF ENERGY=-RELATED DECISIONS FACING OUR COUNTRY IN %

PRINT "AYD TO SEE THE EFFECT OF YOUWR DECISIONS.OV QUR ENERGY FUTJRE
PRINT "YOU WILL BE ABLE T) SEE HOW YOUR DECISIONS AFFECT JUR TITALE

PRINT '"*CONSUMPTION, THE PERCEVTAGE OF THE TOTAL COMSUMED BY [YDUSTH
PRINT "ELECTRIC UTILITIES, TRAVSPORTATION. RESIDENTIAL AVD COMMERCHE
PRINT "(JSERS, AND NOYENERGY USESs YOU WILL ALSO SEE HOW YQUR DECI®
PRINT "AFFECT THE PERCENTAGES OF TNTAL ENERGY JBTAINED FRJM DIMESTE
PRINT '"SOURCES AND HOW THE USE OF. DﬁﬁESTIG SIURCES B?FEGTS OUR RESS
PRINT "OF OIL, GAS,. AND COAL.", j "

PRINT
PRINT "YOU CAN MAKE ANY GDMEIVATIDN aF,/ DECISIOVS FROY THE 13 PNSs1B

PRINT "DECISIONS LISTED BELOW. AFTER YOH SEE THE LIST, YOU WILL BB

PRINT "TO ENTER YOUR DECISIONS AND A QUESTIGW MARK WILL BE TYPED. .B
PRINT '"YOU HAVE TO DO IS TYPE THE NUMBER CORRESPOVDING TC A DECISIH
PRINT "YANT T0 MAKE AND THEN PRESS THE CARRIAGE RETURN BUTTON. QUR
PRINT “HAHHS WILL KEEP APPEARING WWTIL YOU EVNTER A ‘'0° (ZERO). -AFR
PRINT "YOU ENTER YOUR ENERGY DECISINNS YOU WILL BE ASKED TO INDICAR
PRINT "HOW OFTEN YOU WANT TO SEE INFOBMATION DISPLAYED. YOU CAN""

4087 -PRINT “SEE (1) ALL.-YEARS FROM. .1975. TG 1985, (23 ONLY 1975 AND IQBEE,

4088
< 4089

4090
4091

4092
' 4093
" 4094

4095

* 5000
5010

5020

5030
5040
Y 5045
5050
5075
5080

5090
8100 -

5110
15120
'6000

+ 6010 -

"~ 6020

©.6036 -
19999

PEINT “PLEASE ENTEH DVLY P@STTTUE NUMEERS-ﬂ

PRINT '(3) ONLY 1985. "WE RECOMMEND EITHFR 22 DB 3 SINCE (1 RE!
PRINT “EGVHIVUTES TO PRINT."

PRINT
PRINT -“THE NIUMBERS THAT WILL BE PEIVTED ARE EITHER PERGEVTAGES OR™

PRINT "BRITISH THEHHHL INITS fETU? TIﬂEE 10 TD THE 15TH PﬂWER-"
PRINT LINC2) . , )
GOTO 590

REM A~

DATA 6+ 42 10465450:0 . [

¥,

DATA 2:6545158:92,3:602:.58

DATA 184624720s0,0

DATA T3 Ts6se¢430:0

DATA 3!9;-71-2;@} _ .

REM P ' - )

DATA --DDS?;-DDEQ;--GDGQ:-—sDDSE;-C)Dlél . L
REM 01,G1l.Cl , .

DATA SBDJIDEEJQDQSD.

"REM 0 \
VDATA 24&232ﬂ¢ 62 24+94+25. 3: 23- 5!25v~9!‘25 2 26 4i2hs 7:28:9!29 S

REM E
DRTA 21.3.21. QJEE-SJEBiE:ESiQJEQw5!55!3:26:26:7:27-4;23 E

"PRINT “THERE ARE ONLY 13 PDSSIETE DECISIDVSn TRY AGAIN."
.GOTQ 710" . :

GOTO 710 . o

END L L

&




~ Publications Available in the Are:
of Computer Technology *

Environmental Education Units
Five environmental education units are available for student use, with gu;ues for the teacher and the student,

The computer language in each case is Basic. The suggested grade levels are 9-14. The most common use
is in classes of social studies, science, mathematics, environmental education and computer sciences.
® Our U.S. Eﬁé’,’gj (FUTURE) Teacher Guide (32 pp.) and Student Guide (26 pp.)
® The Global inerg Situation (EARTH) Teacher Guide (40 pp.) and Student Guide (23 pp.)
® A Computer Simulation of the U.S. Energy Crisis (ENERGY) Teacher Guide (24 pp.)
. and Student Guide (28 pp.) . , : '
@ Computer Oriented Exercises o Attitudes and U.S. Gasoline Consunption (ATTITUDE)
Teucher Guide (21 pp.) and Student Guide (25 pp.) .
@ A Computer Oriented Problem Solving Unit (CONSUME) Teacher Guide (15 pp.) and
Student Guide (49 pp.) . :

Elements of Computer Careers 4 ,

"This book introduces high school students to the world of computeys through problem golving, simulation
and hands-on activities. By developing the skills learned in the text, students experience the many careers
related to computers. It can be used in a classrcom setting without computer hardware, with a romote
terminal or with a computer installation, A Teacher's Guide and Student Guide accompany the text.

.. REACT (Relevant Educational Applications of Computer Technology)
ot Course 1 : ’
Computers in Education: A Survey . » o 7 _ :
The course provides 30 hours of instruction for all educational personnel to develop an understanding of
~ computer equipment and operation, to communicate with computers, to use computers in education and to
. understand the impact of computers on society. The course is composed of nine units, or “paz)ca’ges,"
which can be used for a structured course or workshop, individual $elf-study or as independent reference
materials, : : ’ e I

=== 77" REACT (Relevant Educationl Applications of Comiputer Technology)- - .
Course 2/Teachers e ‘ o
‘Computer-Oriented Curriculum _ _ .
The course provides 30 hours of instruction for teachers to develop an understanding of applica’tigﬁs
in social studies, English, business education, sciences and mathematics. The course is composed of
applications in each of the five subject areas which can be used for a stiuzznred course or wotkshop,
individual self-study or as independent reference materials. - '

Computer-Based Methods for Educational Decision Making: An Introduction and
Guide for School Administrators - : ‘ , .
This guide acquaints decision makers with the practical application of operations research: in management

and administration.

]

-Computer Applicatioas in Instruction: A Teacher’s Guide to Selection and Use
This guide acquaints the teacher with the rudiments of computer hardware, progranming languages,
different roles the computer plays in instruction and how to-evaluale and select appropriate computer
application materials for classroom use. '

N - - - T T o B ES 1
“For descriptions, prices and ordering source, contact:
- Office of Marketing . ]
. Northwest Regional Educational Laboratory
. 710 S.W. Second Avenue R : ) ;
_Portland, Oregon 97204 =~ s : o I




