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ST 'ro THE STUDENT R //

" In Fhig unit, you will study some of the most important options which the United

States has for golving our present and faturg energy problems. 'In'particular, you
- will become familinr with the 13 main energy-related decisions proposed for
Prdject lndependence by President Ford. in his 1975, "State of the Union Address"
- - 4o _secure our energy futnre. Although Project Independence is several years old,
o -its’ goals address energy problems which still confront our country today. = v
g President Carter also has energy independence as one of the top priorittes in his
‘ ‘administration. Thug,  even though President Carter's energy plan is. elightly
- different from President ﬂord's, it is still’ generally appropriate to study Project -

' Independence-as an example of a comprehensive energy plan for the country,

' . Using the computer simulation called FUTURE you will study the probable ei‘fects
_ of these decisions and develop your o / plan of action for securing our energy
o future between now-and the year 1985 : :

I
L R

_ o . . \ . ;
' When you have completed this unit, you will be able to

1. _Llst the goals and optlons deflned ln Project Independence.
| 2. Descrlbe the effect of each optlon on
a. energy supply and consumptlon
\ ’b,- domestlc productlon of oll, natural gas, .,’md.,coal
| c. " pollutlon | |

3 - Describe" the relatlve effects of lncreaslng energy supply and
- -reduclng energy demand on ‘ , ) \ S

a. total emergy consumptlon

- b, ~domestlc productlon and reserves of oll,
: natural gas, and coal '

c. pollutlon B - - i “ /z :

4. Outline an energy plan whlc_h: optimlzes the trade-off betWee'n N
- reducing dependence on Imported. fuel and level of pollution. S
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N INTRODUCTIOI‘I‘TO THE U.S. ENERGY FUTURE .

‘,

The Complexlty of the Problem : S B

Today we. are all aware that the energy problem in Amerlca and . the world

.18 serlous -We elther experlenced or read about the long-lines at’ gas :

“gtations durlng the winter of 1973-1974 following the Arab ‘oll "embargo. We

+ _ have seen prices; for gasollne, fuel® ‘oll, natural gas, coal and - “electrlcity
Increase di'amatléally, almost doubling ‘in a few years. The. rlse In the prlce '

* of energy of all klnds has capsed a rlse In the prlce of all o,ther ‘goods and
gervices. ,,u ,

Carserx o

oo L o : ‘ ool L o |
A poBSlble result of decreased energy Supplies is thai: productlon slows down and
Increasing numbers of people- are’laid off from work, credting a greater -
unemplo}’ment problem. To add to the serlousness of the entire situation, v =
current energy forecasts predict that our .major er rey- sources, oll and
natural gas, may be nearly gone within seVeral dec des. L

If we hope to 801ve the energy problem, we are golng to haVe to make some
lmportant decls[ons * In working. with this. unit, - you will be confronted with

\ the great complexity of the energy-related declisions that must be made within.
the next 10 years, Using the computer slmulatlon of the energy situation called
FUTURE, you will be In the posltlon of the"highest declslon maker in the
_country, the president; you wlll be Welghlng Issues and making the kinds of .
decisions the Pres[dent [s now maklng, declBlons whlch -will determlne our _

- “

‘ '_The Elements of Declsjon-Making S 4 S
When you make any decision, you are Chooelng" from among, several optlons
or alternative courdes of actlon. - Your cholce is guided by your deslire to
- reach a gga_l, yYou choose: the optionS that you th‘lnk ‘will lead you to your -goal.
‘Suppose that your goal is to buy a ‘car that (s relatlvely lnexpenslwa, dependable, o
-and gets good gasoline mileage Your optlons would probably Include: most new
‘and late-model compact cars. Your dGCIs[on would conslst: of chooslng from
~among these options. * - Lo 5.
Two factOl'S lnﬂuence the~ dlfflculty of declslons The, flrst ls the number of ]
~optlons from which a choice must be, made—-the greater the number of optlons,.
the greater difficulty of the decision, -If. you.wanted. to buy:a compact car, - '
- your decislof wouid be easy if there were tmly 2 for sale, but would be . .
very difﬁcul if there were 100 for sale o e ST /

. . . . . . . v y oo L . )
. . - L N : . . )
R :
v




o 'l‘he second' factor lnﬂuenclng the dlfflculty of declslons Is the number of g

- criteria for. choosling the best option--the gr ater the number of crlterla, ‘the g

* greater the difficulty )éff the declslon The reason for this Is that. optlons
usually do not meet all of the criterla .the ’ case of buylng a car, for.
example, the least expenslve car mlght not \be the most dependable or get :
_the best gasollne mlleage. S . ‘ .
In this sltuatlon you are faced with something called a gﬂd_e—ﬁf_f——you must
trade one criterion for another. 'In our example, you may have to sacrlflc_e’ o
dependability in order to ‘obtain the lowest priced automoébile po slble I
dependabllity Is your major crlterlon, you will probably have t spénd P
‘more money.. ‘.’ _
- -Most of the tlme we try to optlmlze our- trade-off Instead of c’onchntrathlg ”"
on ene’ of the criteria -and lgnorlng the otHers, we: bry to strike a balance S
. among the. crlterla so that we, partially meet. each one. We mlght pay a little
more for a car In ordér to get a little more- dependablllty and a little better -
mileage. How much more we would pay depends on how much we value .,
dependability and mileage relative to expense. If- we value, dependablllty -and A\
mileage as. very lmportant ‘we might well- pay more ‘to obtain It.. If low cost ‘

. Is our, most lmportant crlterlon,, we would pay less and accept ‘less dependablllty
: _and mlleage
_ Declélon theorlsts have developed mathematlcal equatlons whlch calculate optlmum

declsions from ‘our. values. = If you are: mathematlcally lncllned, you might .
‘want to read’ some of the papers on de¢lslon theory llsted at the end of this
: booklet : A

°

Presidenb Ford's 1915 Energy—Related Decls{ons

Part of Presl ent F ord's 1975 State. of the Unlon Address ls prlnted at the e

. end of this booklet In this speech, he deScribed -energy-related goals 'and
discussed some of the decisions which might hefp us reach these goals.

What are the goals 4nd declslon options? We have summarlzed them In }

Fig. 1onpage5" . . S e 1

There ls one maln goal to redice our d,ependence on lmported fuel.” In
order to’ reach this goal, President Ford defined  two subgoals (1) to lncrease '
our domestic supply .of oll, and (2) to reduce our consumptlon of 'oll and )
N natural gas. ' In order to reach these subgoals, Preslident Ford proposed .

. ,several posslble declislions or optlons. To.-Increase our domestic supply of .

- oll, he proposed drilling new wells on the ‘continental ‘shelf and on the Naval

' " reserves at Elk Hills, Caltforn%d in Alaska, and producing synthetic oll .

and gas from coal and shale. To reduce our consumptlon of oll and natural
gas, he propose¥ the conversion of efectrlc utilities’ from ‘oil and _natural gas
" ‘to coal, - lncreaslng the price of oil and natural gas by lmposlng tariffs on .
lmported fuel and deregulating prlces, produclng cars that get 40% better

P



~ mHeage, encouraglng better Insulation of homes and office bulldlngs, and bulldlng
more nuclear power plants. He temporarily rejected the options ‘of increasing

“he price of gasoline by a consurﬂer—-pald excise tax and reduc lng the supply
' elther ratlonlng or allocatlon, ‘

. 'Uslng the computer program called FUTURE you wlll be able to try out these
energy—related optlons and to observe thelr results on U.S, energy supply and

demand
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. ‘ “_
 OPTIONS——————— — 3 §UBGOALS ~————————  \pnGOAL
1] ) s ’
Wells on. o R
Contlnontal Shelf .o o . :

Weils al Elk Hills,

1 california .. - .
' . SUBGOAL: Increase
. ] Domestic Oil Supply'
‘Wells in - :

Alaska

=

1 Synthetlc.Oll from
Coal and Shale

GOAL: Reduce .
Dependence on
Imported Fuel

i
¢

Convert Utilltles
‘ to Coal

ncrease price (a) Tariffs | : - /
nd Dercgulation, (b)

cise Tax on Gasoline

Reduce Supply by -
-(a) Rationing and * ’
(b) Allocation

o

SUBGOAL: Reduce
Oll and Natural
__Gas Consumption

Cars with

_ Better Mlleage/

7]

‘Better Insulation

More Nuclear v
Power Plants : v

. Fig. 1. Energy-Related Goals and Options of Project Ilndependence, " _
. Lt [ ’ ) w ‘ . ” " "'- 5 ".Mv'.
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P EiSCVRIP'I“IONvO_.I}‘ THE "FUTURE" PROGRAM = - . 1t

b ' The FU'I‘URE program -allows the userto select among thtrteen energ;hrelated -
; " decislons. As a result of the declisions seleated, the ' program simulates the
, | energy supply and consumption In the Unlted States for ‘the - years 1976 to 19865.
.. It calculates energy su&ﬁ&%\nomﬂve gources: oll, ‘natural’ gas, coal, hydro-
' power', and nucléar power, and energy consumpt[on for five maln :groups of '
energy consumers: °Industry, electric utllities, transportation, - residentlal/

- commiercial, and ‘nonenergy uses (dyes, plastics, paints, drugs, ‘and so forth).
- ‘Pollut'lon effects of varlous klnds are also calculated and llsted for 1985 for )
" each run.’ . - E ' . BT ,_.’_;
The program beglns wlth clear lnstructlons on how to run lt. and llsts the

. thirteen decisions which the user ca.n chodse among. ,

-, S .

The Declslon OQtlons . Lo .

. 1
-

[
¥

| /‘ 4 ' Wlth the FUTURE program, the user can’ select enery-related declslons
from the followlng 13 options L

\_.4 i

Cv . . l . ! . . -
N 1. . New oil wells on the‘outer cont-lnental shelf. - I

’ .: o *
thiese are off-shore wells- drl,lled a.long our eastern" : o
and western ooasts _ ! . \

] ) . ’ - .. . . K !
$ 2. Wel-ls on the naval reserve’ at Elk- l{illgLCallfoi'nla )
o Thls is a reserve created by . Presldent Taft in’ 1912 to serve S

as an emergency supply of fuel for the Navy T R o

- . 3. New o[l wells on the Alaskan naval reserves 4 ‘»? k
.Th[s was created in 1923 by President Hard[ng as part of an | s
attempt to qulet criticism followlng‘ the Teapot Dome Scandal *

,s
: 'Produce synthet[c oil and gas frq(n coal and shale
: : .11 ,/— L L ‘
Synthetlc oil and ‘gas can be -produced from coal bxj,pi’_'ocesses
v » . called coal liquifaction and gasificatlon. OIll can be extracted -
e T from oll shal¢, a kind of rock found in Colorado; Utah and
’ . Wyomlng W .
i \ : \ s
‘ 2 Xk ’ .

The Teap,ot Dome is an: onl reserve located in Wyomlng Presldent
Harding's Interior Secretary, Albert Fall, leased the reserve to prlvate L
companies and,was convicted of taking a brlbe from “‘ollmen. The '
'Teapot Dome Scandal Was the Watergate of its tlme Y 4

3
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"9 l ' .
Some of the electric utllltles now uslng ol,l or natural gas as fuel -
oould use coal 4nstead If pollutlon requlrements were eaaed and If
new equlpmentl/Were '[nsballed } e . L
Inqrease the price. of oll- and natural gas - b_v taxing imported and
domestlic oll and gas and dereggaung the prlce of domestlc oll

o and gas

. JA tax or tarlft‘ on: domestlc and lmported crude oll ‘and natural
I gas would be passed on to users, e.g., oll compgnles and other
2 "*—lndustrles, increasing the price of "all -oll products- and natural
' gas'. The price of domestic oll ‘and natural gas is now regulated
or controlled by the governmbnt. .If it were deregulated, the ~

, prlce would increase.
J . .

1y ‘ . . J B
. N -

o~

7. _Increase the prlce of J;asollne by a dlrect exc{se tax at the pump

’

o : Thls would be a tax on gasoline rather than on the crude oil from '
‘.7 . “which ggsoline Is produced.” It would be pald directly by the buyer
at servlce stablons [(at the pump) rather than by?the oil’ companles

8. - Reduce the supply of gasollne by ratlonlng

Each person ‘would be aﬁ"wed to purchase a certaln ratlon or Lol
allotment of gasoline each month. If the- allotment were exceeded
the person would have to pay a penalty i

9. Redube the supply of gasollne by allocatlon - Co-

. . Service’ statlons ln a geographlcal area woul_d receive a certaln

- ' ~ allotment of gasoline each month. * Statlons would probably have

R . fewer hours each day durlng which gasoline was sol nd would ;-
“limit sales In other ways ln order to make the allotment last

| ,.tl\rough the month.

¢ 10 Profuce cars with 40% bettor mlleag'e R "', L (/ |
Mod[fylng car designs, especlally produclng llghter welght cars, SRR
CI is "expected to enable manufacturers to improve new car mileage

25to40%from 1974 levels. - R R

E 11, Encourage .better l‘nsulatlon .in home:s-' and -buslnesses
_; | Leglslatlon to make thermal efflclency standards mandatory for all
o oo+ new bulldlngs, a tax credit for homeowners Installing insulation, _
et and a program to help low Income familles purchase lnsulatlon are o
L ' all expected to 1ncrease the use of Insulation.

. (T

12, Encourage more efflclent appllances L A

As energy costs rlse and spupplies- become scarcer, it becomes
very lmportant for the consumer to conslder not only the lnltlal o .




4o 1, (3

. o

', prlne o’! an appllanoe, but aleo lte "energy oost ", Comblnlng ooet
N v»-jnavlnge with the needdmo conserve energy resources glves strong - - .
L emphnsle to the need for uslng the. most efficlent appllanoe gvallable;'_; .

N ST Ve e , - oot o oL .'.'.,.','- . /‘f .ﬁ“

18. Inoreaee the number of nuOIear power plante e T r“ i

S | .
_ ' More nuolear power lantg would_mean fewer eleo(rloal o
’ . - utilltles using oll and natural gas and thus a deorease ln : L .
©° 7 the consumptlon of oll. and gas. ; . e e
oo ' ‘_‘w__l_“)’*

‘The user alao has the optlon of enterlng no deolelons ahd eeelng the effeotb ‘ ¢
that no deolelons have on the energy supply and consumptlon sl.tuatlon ST o

. The FUTURE Dlsplay of Data '’ )

After the user has entered hls or her energy declslbna, the program will ) 3
. ask how often the user wants lnformatlon to be dlsplayed Informatlion can '

- Bé dlsplayed for: L
: : o : 7 L
1. All years from 1975 to\1985 R T
L0 - a e LR : . .
2. Only 1975 and 1985 ' : S 7 .
4 3., Only 1985° \ ‘ s ST
‘ . V N . ) . L - . ..u: . :I-‘
We recommend elther. 2» .or 3. slnce 1 requlres 20 mlnutes to p,rlnt
Informatlon for each year is dlsplayed In, the format shown below. Lo
-
- IR vﬂ‘ - -
1975 - ' T,
s ’ S " SOURCE 4 . o
" USER © OIL ¢ GAS ~ CNAL  HYDRY NICLFAR  TOTAL Prncsw
INDUSTRY © 6e4 7 10.6 4.0 L 0.0 0.0 21,0 gses . Ko
ELEC UTIL . 2.6 . Qa1 8.9 ' 3.6 ° 2.4 2148 24.6° ' :
. TRANSPORT. . - 18¢K  0s7 ' 0.0.- 0.0 0.0 : -~ 19.3  B3.%5
RESe/COM L. 7¢0 746+ 0ef 0.0 ~ 0:0 ) 1S:0 (1843
NOYEVERGY 3.9 0.7 0.2 " 0.0 0.0 a.8 5.4
SOURCE TOTAL  38:5  23.7  13.5 9.6 - 206 B1.9 P
P/F.'RCF.VT . 47.0 28.9 . 16- N 4.3 3.1 ! :
. DOMESTIC © 28.2  21.3 T 13.85 .- . C :
PERCENT '62.8 - '89.8 100-0 o _ ’
. o\ \" ' : v ’ \
DOMESTIC RESERVES _ : .
: UL BTN X ‘10714 YEARS AT 1975 *' RATE S
‘ oL - - 555.8 . i . 2249669 .- e, ) N .
- GAS v 1010.7  :+ 47.4507 oo Rt _ v e
- COAL S 40946.5° .0 .-3033.07 ~  ° L B T
. . . . ' ' s N . } S B _,',' e




The printout shows the display for the year 1976 When no' decisions
' are made: As you can see, the flrst part of the .display is a. table o
N | contalnlng data on total U.S. energy ‘comfumption. The- table has five rows 7
‘ ‘ and five columns. ' The rows are the different users or consumers of energy:
o lndustry,-velectrlcal utllltles, transportatlon, residentlal/commerclal, and
: ' 'nonenergy uses. -The colum are the different sources of energy: oll, SR
. 3tura1 ga.s,.coal hydropow , and nuclear power. The numbers in the table»
S the number-of British thermal units* times 10 to the 15th power B
. (BTU X 1018)*»of energy from an energy ‘source consumed by a user. For
S exam]ﬁef‘ lndustry consumed 6.4 x 1015 BTU's of energy supplled bypoll and
10 x 10 BTU's of en‘ergy supleed by gas

T

At the ‘end bf each row and column "TOTAL" flgures are shown, the "TOTAL"

figure to-the right of .each row represents total energy' consumed by each -

. user Identified at the beginning of each.row, and the "SOURCE TOTAL" figure .
at the bottom of each column represents the. total energy consumpf:lon from . -
each source (oil, gas, etc.). For example, reading the ' "TOTAL'" figure at
the right of the first row, you cam see that industry consumed” a' total of
21.0.x 101° BTU's in’ 1975, Reading the "TOTAL" figure at the bottom of
the column representing oil, you can see that oil supplied 38.5 x 10}5 BTU's
of the energy used by the five major consumers in 1975. At the bottom of
the "TOTAL" column, and the right hand end of the SOURCE TOTAL row, ls. -

" the grand total of all energy consumed in 1975--81.9 % 1015 BTU's. S

To the right of each "TOTAL" figure Is a "PERCENTY figure, which represents
-the percentage of the grand. total consuzmed by each user. Reading the
"PERCENT'" flgure at the right side of the first row, 'you can- see that

industry consumed 25.6% of the total energy consumed in 1975. Slmllarly,

- 'reading the "PERCENT" figure at the bottom of the first column, you can

see that oil consumption constituted 47% of the total energy consumption
n 1975.

Tlle second part of the display contains data on the consumption and reserves .
of domestic nonrenewable energy sources (oil, gas, and coal). These data

- show the amount of ofl, gas, and coal produced domestically (from United
States reserves), the percentage of oll, gas, and coal consumption supplied by
domestic production, and the lmpact of domestic production on our reserves of -
oll, gas, and coal. Oll, gas, and coal are called '"nonrenewable'" resources
because they cannot be renewed. We can't make oil, gas, and coal to replace
what we use. The data in our example shows that domestic oll reserves
supplied 24.2 x 1015 BTU's, which is 66.7% of the source (oll) total of

- * A British thermal unit is a measure of energy. It is the amount of
heat "required to raise one pound of water one degree Fahrenhelit.
See the Table of Conversions at the end of the booklet for the
relation of barrels of oil, cubic feet of gas and tons of coal to BTU's.

** 1 x 1015 BTU'd - 1,000, 000,000,000,000 BTU's = 1 Quadrillion BTU's

o




B 'A S JLIe Run |

- .36.3 x 1010 BTU's. This leaves a reserve of 555.8 x 1015 BTU's of
' }oll whlch wll] last for 22 9669 years assumlng the 1975 rate: of consumptlon

.

¥

A sample run of Program FUTURE s prlntecl on the followlng pages.  The,

" words and numbers typed by the user are underlined for ‘easy. ldentlflcatlon

(they are .not underllned in a real run of the program). Note that somie '
of the tota]s are in error by .1 or .2 x 1015 BTU's; this Is due to roundlng
error In prlntlng The totals stored in the computer are accurate :

. In this sa?ﬁple run, to declslons were entered at the outset and the dlsplays
for 1975 and 1985. w,er'e chosen, Following the display of total U:S. energy
consumption and domestic nonrenewable energy, data on air pollutlon,

land waste, water pollution, and radloactive waste are printed. These data
are prlnted after the displays for every run. They show the effects of

dec isions on the environment in 1975 and 1985

10



"~ Sample Run of FUTURE | ,

GET-FUTURE
RN
_FUTURE

)

DO YOU VEED INSTRUCTIANS? YE
{ N » 4

THIS IS A SIMULATION NF ENVERGY SUPPLY AVD CONSUMPTION IN THE'
INITED STATES, FOR THE. YEARS 1975 TO 1985« IT ALLOWS YJU T) MAKE
THE KIND OF FNERGY-RFLATED DECISIONS FACING DUR COUNTRY IN 1975
AD TO SFE THE EFFECT )F YDUR DECISIONS OV N1iR FNERGY FUTURE.
¥0J WILL BE ABLE TO SEF HOW YDUR DFCISIONS AFFECT NUR TOTAL ENERGY
CONSUMPTION, THFE PERCENTAGE OF .THE TOTAL CONSUMED BY INDUSTRY,
-PLFCTRIC NUTILITIES, TRAVSP)RTATION, RESIDENTIAL AND COMMERCIAL
USERS» AND NONEVERGY (ISES. YNU WILL ALSO SEE HOW YOUR DECISINNS
AFFFCT THE PRERCENTAGES 2F TJOTAL FNFRGY 2BTAINED FRIM DIMRESTIG
SOUJRCES AND HOW THF (ISE NF DOMESTIC. SJURCES AFFECTS OUR RESERVES
OF 01L, GAS, AND COAL. .

YO CAN- MAKE ANY COMBINATION OF DECISIINS FR)W THE 13 P)SSIBLE
DECISIONS LISTED BELOW. AFTER Y21 SEE THE LIST, YOU WILL BE '‘ASKED
"TO ENTER YOUR DECISIONS AND A QUESTION MARK WILL BE TYPED. ALL

© YO HAVE TO DO IS TYPFE THE NUMBER CORRESPONDING TN A DECISION YOU
WANT TO MAKE AN THEN PRESS THE CARRIAGE RETURV BIITTON. QUESTION
MARKS WILL KEFP APPEARING UNTIL YDU ENTER A *'0O° (ZERO). AFTER

+ YOU. FNTER YDUR ENERGY DECISIONS YOU WILL BE ASKED T) INDICATE
.HDW DFTEN Y01 WANT TO SEE INFORMATION DISPLAYED. YO2U CAN :

" SEE (1) ALL YEARS FRIY 1975 T2 1985, (2) DNLY 1975 AND 1985, 2R
(3) NDVLY 198%«  WE RECHOMMEND EITHER (2) NR <3> SINCE (1) REQUIRES
20 MINUTES TO PRIVT. ' ) . C

THE NUMBERS THAT.WILL BE PRINTED ARE. EITHER PERCFNTAGES DR
BRITISH THERMAL UNITS (BTID TIMES 10 TO THE 1STH PIWER. v

POSSIBLE DECISIONS
1. N®Y 0IL WELLS )V THE 0”TER;CO¥TIV€VTAL SHFELF.
2. UELLS Oy THE NAVAL RESERUF AT ELK HILLS, CALIF.
3. NEW 0IL WFLLS ON THF ALASKAV VAUAL RESERUES.
4« PRODUCE 'SYNTHETIC 0IL FROM COAL AVD SHALE.
5. COVURERT UTILITIES FROM 01l AND GAS TO COAL. \
6. INCAEASE PRICE 7F 71L AVD NATURAL GAS BY TAXING IMPORTED AND

PIMESTIC J21IL AND FAS "AND DF‘RFGULATI'\J(’ THFE PRICE DF DOIMESTIC
NDIL QAND GAS.

N

~




n.?70 ,

: 7u. INCREASE PRICE OF GASOLINE BY DIRECT EXCISE TAX AT. THE PIMP.

- 8. “REDUCE SIIPPL ~0FvGASOLIVE BY'RATIOVING,

9." " REDUCE

Y OF Ggsnplvg‘év”ALLocarfav;
10.", RRODQ‘Ev’AﬁS'WIfH 40% ‘BETTER VILEAGE. -
1;”1éVCOJRAdE BETTER INSULATIOV. IV HOQES;

12, nggnngrp MO RE EFFICIENT APPLIAVCES.

- 13, IWERFASE THF VJWBFH oF V1IJCLEAR POWER P'AVTS.

ENTFR YOHR DFCISIDNS

2

. . . . . o
HOW DFTFN DY rD1) WANT INFORMATINNV DISPLAYED? "
1 = ALL YFARS, 2 = 1975 AND 1985, 3 = JNLY 1985.,72

R

1975
: o SOURCE ' R
JSER JIL GAS ChAL"  HYDR) NIICLEAR
INDUSTRY i Ae d} 1Ne A 4.0 - 000 K 0.0 v
FLEC UTIL 24 e 1 8.9 3e6 2.8
- RES./COM'L. 7.0 7.6 0.4 0.0 0.0
NONENERGY 3¢9 0e 7 e 2 0.0 0.0
,souncs TOTAL  38.5  23.7 13.5 3.6 .6
PFRCFVT . A7.0 ' 2He9 16 4 4. 3 Je 1
DOMESTIC 24.2  21.3 © 13.5
PERCENT 62 8 89e8 - 1000
uowrsrtc RESFRUES . , : ,
FIRL - " RTIT X 10r15  YEARS AT 1975 RATE
oIL . B55.8 22.9669 N v
GAS 1010.7 474507

CHAL - ‘ - 409466 5 _ 3033.07

-
=

- 21.0  25.4

i
TOTAL PFRCFVT
19.3 '23-5

15.0 183"
fe 8 5¢8

B1e9




. T SQURCE _ Lo
.. USER olIL GAS  COAL HYDRD . NUCLEAR  TOTAL PERCENT
. INDUSTRY -~ . 8.0 13.2 . 5.0 - 0s0 ~ 0.0 S 2643° 19.7
CELEC UTIL  * - 5¢6 8.9 19.3 748 Se6 . . 47.3 35.5.

TRANSPORT. . , ‘29.1 .0 0.0 030 ' 0.0 ~730.2 22¢6°
RES«/CN¥°*L. 9.3 10.1 0.5 0¢0 °~ 0.0 , . 20+0 :15.0
- NONENERGY 7.8 1¢4,  Oe4 © 00 0.0 eh 742

, - ,

- SOURCE TOTAL 60.0  34.4 ’ 25¢ 2 v :’;7!,%»’{,;8 Se 6 1334
PERCF,VT ' 450 . 2R } 189 "5"0;18 YHe 2 '
CDOMESTIC ~ 29.8  28.2  25:2 | R

PERCENT ~._49.&  80.8 100.0 o

- DOMESTIC RESERVES 7 LT e 3 L
_FUEL . BTU X 10115 . .YEARS AT 1985 -  RATE
- OIL ©.. 288 . 966443 1 -

GAS .- 761 ' 2649858 .

COAL - . 4075244 1610.86

- . N *
PO YOU WAVT TO RUN THE SIMULATION AGAIN?NQ
DONE | C - ' ‘
‘ h 7
& / s
/'{ Y N >
s : - K ) ‘ -
'-A
I | 13




-

."-'Prlmar_v Effects of Declslons
At the beglnnlng of this booklet, -In oar dlscusslon of declslons, we sdid that
. there were two factors that Influence/

1. The number. of optlons : o

2. The number of posslbl crlterla for chooslng the best

optlons ' S

. . . ) N ~ . ’ ) ~
- ! - 7 - : . . ’ 2

Energy-related decisions clearly involve a very large number of optlons.

FUTURE provides for any combination of 13 possible, decisipns. :

Energy-related decislons also/Involve a large number of possible criterla = - |

for choosing the best options/ The obvious criterion Is that the declslon’s » :
. help us- to reach the goal of/reduced dependence on Imported. fuel, ' This :
" ‘criterion Is assoclated with the prlmary, energ-—related effects of the

declsions: .
. . Pk . N . : .
E "1. The"effect on jtotal energy consdmptlon ‘ T .
e 2. The effect on the’ percentage of total energy consumed by Y

the dlffer7 users
‘ ' +. 3. The effect on the percentage of total energy obtalned from
” domestlc/sources : -

4, The effect on domestic reserv.es'of oll,_. gas, and coal
There are other crlterla, however, - whlch are assoclated wlth the secondary
effects of the decistons, effects which are related -to economics (inflation)-
and the envlronment (pollutlon) :

-

Second:‘ni Effects. of Declslons.

. . o Economic Efi(ect's
. The options that have the greatest potentlal impact on the economy are those
. that seek to reduce our consumption of oll by Increasing its price and ‘thus
* reducing demand (Decisions -6 and 7 in Program FUTURE). Many see these
options, especlially that corresponding to Declslon 6, as Inflationary and.
believe that a better approach to reducing our consumptlon of oll would be
to decrease the supply by ratlonlng or allocatlon (Declslons 8 and 9). The case.
"for each declslon Is discussed below

. S o | 14
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Decision 6: Increase the prige of oil and natural gas by tariffs and . |
deregulation. This option involves imposing tariffs or taxes on all crude i
o\l and natural gas: The increased price of fuel producet by these

- measures would first be passed on to the primary consunmers of fuel--

to the oil companies, electrical utilities, and industry. The price _ :
increases would then be passed on td individual citizens in the form of =
‘higher prices for the produots of the primary consumers--gasoline, L

45 fuel,oil natural gas, electricity, and the goods and services produced

by industry. , f : , N N

These higher prices would undoubtedly cause greater lnﬂation but :
might reduce the consumption of fuels, mcluding gasoline, because - v
higher prices would not‘ be deductible from federal income ta.x. ‘ ‘

" Another effect of highe'r prices would be mcreased profits for oil

companies. This would enable the oil companies to expand their =~ [
exploration-for new oil sources, to expand their fuel production capacity, :
~and to develop alternatives such as geothermal energy, oil shale, and ©
coal gasification and liquifaction. . '

Decision ‘7: Increase the price.of gasoline by direct gasoline taxes.

- Rather than imposing a tax on all fuel which is passed oa to individual
-. ecitizens through higher prices for goods and services produced by

_primary consumers, a tax would be imposed on gasoline and paid directly
by the 1ndividual citizen as he buys gasoline in a service station. e

Since the price increase would be restricted to gasoline rather than

- applying to all of the goods and sérvices produced by primary

consumers, the increase in the rate of inflation might be lower than -

with Decision 6. In addition, direct gasoline taxes are deductible from

federal 1ncome tax . S : 4 C
o, . N ‘@

Direct gasoline taxes would not increase oil company profits, however,

since the taxes would be paid to the federal government. Because of - oo

this, there might be lessfincentwe for oil companies to produce more fuel -

by increased exploration, expanding production capacity, o veloping

new energy sources. The federal government could support these

activities, of course, but this would mean new taxes or a drastic revision

of federal spending priorities. . :

_ : B T



. . P . h °
- : ER A SN

" . Decisions 8 and 9: Reducé the supply of g . |
' ‘allocation. -These options reduce the consumption of gasoline by reducing
. the supply--you hhviously can't consume what you don't have. ~There are

. ..two ways to ‘Teduce the supply of gasoline: rationing and allocation. With

" rationing, individual citiz%‘are allowed to' purchasea limited amount of
.- - gasoline,. say 10 gallohs per week. The rationing would be administered by
. .the federal governmept-and, according to Presidential advisors, would |

) require a bureaucracy.of 17,000 persons and $40 billion a year. With

~=  allocation, the SBI‘Vlce\LStatIOIlS in each -geographical area of the coyntry .

would be supplied with & certain number of gallons of gasoline each month.

.« . When a station sells its supply, it can gell no more until the next month.

| - This leads to reducxng thie number of hours gasoline is sold each day and -

the number of days gasoline is sold each week. *. This in turn leads to long
lines at gasoline stations and an mconvenience for individual mtlzens.

3
(N . .~

_Batlonlng or allocation, would n6t #uge an increase l the profits of .
- oll companles, . Like Declsion 7, then,-Declslons -8 and-9 would produce
less incentive for the production of more fuel. : ‘ S

Lo . \

Evm'/lronmental‘ 'Effects

Followmg the dlSplay for ‘the year 1985 FUTURE prlnts data showlng the , l ‘
pollution produced. by your declslons 'I%re are four main.categories of O .
pollution " : v A ' ) '

s

* 1. Alr pollution lnvolves tons of Carbon dioxide, carbon monoxlde,

‘ sulfur dioxide, nitrous oxides, particulates, hydrocarbons; and
"aldehydes produced. by the consumption of ofl, gas and coal. Carbon
dioxlde ig- by far the greatest pollutant, it is produced by a eombustlon o
process, It accounts for about 97% of all air pollution, but it is also relatlvely
harmless, The potential threat of carbon dlioxide is the "'greenhouse effect. '
An increase In the carban dioxide causes heat to be trapped in

the earth's atmosphere. _The. resulting increase in the ternperature
L of the earth could cause dlsﬂstrous climatological changes
AN t
Partlculates, partlcles of dust and llquld, “have a kind of "reVerse'
. greenhouge effect,' tending to block the sun's heat and thus
- decrease the temperature-of the earth. - Particulates, along with
the other. pollutants mentloned above, can also damage health

% During the Arab oil. embargo of the winter of 1973-1974, the most common
method for restricting gasoline sales was 'odd-even rationing," with this
o ‘method, people could buy gasoline only on odd-numbered or even-numbered -
days depending on whether the last number on thelr llcense plates was .
~odd or even. ( 16




- , property, materials- and vegetation. Nmeteen se enty-—seven
\ air pollution dama e costsJ by partipulates are givén below~

Cost. (Bllllons‘

.+ Damage To|

. . of Dollars)’ S \
Health - | % a3 o
‘Resldential Property - 8.0
. Materlals/Vegetation 7.6

. Total $'24.9 Y

1
4

" Carbon monoxlde anjd sulfur dloxlde are probably the most
dangerous of the alr pollutants "Carbon monoxide, produced
primarily by the Internal combustion ‘engine used In automoblles, !
interferes with the ability of the/blood to carry oxygen to- the

. tissues of the body. The tissues most sensitive to oxygen S
deprivatlon are the heart and the bral Sulfur dioxide is'’
produced by the burning of fuel oll and coal- containing sulfur
‘Inpurities. Sulfur dioxide damages vegetatlon, aquatlc llfe,

and bulldmg materlals,

2. Land Waste issues currently center around an increase in the use
of coal which will produce an increase in strip mining. Without
proper reclamation, strip mining 1%eves the surface of theé land
scarred and unusable for’ agriculture, promotep erosion, and adﬁs to
water pollution from silt. Garbage dumps, slag piles, etc., are .~

7 . " also involvdd. o ‘

. 3. Water pollution from energy production ‘éor‘lsists primarily of brine
~{salt water) and oil, which are water pollutants prodiuced during the
extraction and transpoftation of oil. Coal mining also produces:
brine, silt, and acids. ' ‘ "

( - a—

4, Radloactlve waste, which must be burled undergrdund for thousands
"~ of years, resulis from the production of electrical energy by
nuclear power plants. These wastes might prove very harmful
if they were to contaminate ground water. Radloactive pollution
is also possible if accldents occur during the transport of-
nuclear material or during the operation of the plant.

1

* Source: President's Council on|Environmental Quallfy, 4th ‘Annual

Report, September 1973. 17
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. EXERCISES ON THE'_U.,"S.:'EN;ERGY FUTURE

: '1‘. What effect does each of the declslons have &\

’a. Consumptlon of energy from each source by each. user group

b. Total U.s. energy consumptlon :_ o T

c. Consumptlon and reserVe,s of domestlc nonrenewable energy

]

d. Pollutlon ' : : ' | R

2, Accordlng to FUTURE will Presldent Ford's energy plan work;,
l.e., will the decisions he indicated in his 1975 State of the Unldn
Address lead to reduced dependence on lmported fuel?

3. ’The Presldent's plan involves both lncreaslng the supply of oil from

. .domestic sources (Dec1slons 1 through 4) and reducipg the demand

for oil and natural gas (Decisions 5 through 13). H effective Is-
each by itself? Which is most effective in leading to reduced . g
dependence on lmported fuel ? ' _ / S
1+ 4. How do the. secondary effects of lncreaslng the supply of oil compare . -
' to those of reduclng demand? What are the secondary effects of the ’
Presldent's plan? e , :

]

" 5. Cgn you develop a-plan whlch would lead to reduced dependence on
" Imported fuel at least as well as President Ford's plan, but would
- minimize the bad: secondary effects? Try to optimize the tradeoff
fbetween supply, demand economic. effects and envlronmental effects
6. .Compare the primary and secondary effects of Declslons 6, 7. 8 and .
9. Why would .some members of Congress disagree with Presldent
'Ford s- cholce of Decision 6 rather than 7, 8 or 97

7. President Ford's plan assumes lhat hlgher prlces for gasolme will
reduce consumption. Look at.the figure on the following. _page-showing the
relatlon of the price and consumption of gasoline from September 1973 to
December 1974. Do you think that this’ assumptlon is reasonable? _What
would happen If ‘gasoline. consumptlon did not drop with a rise in price?
'Would you have to change the plan you developed in answerlng quesljon 5?

4

8. Are there any declslons you would add to Program FUTURE? What"
. about geothermsl energy and. solar energy? Information on these sources
can be found in the list of references at the end of thls booklet

9, How does siflent Carter's energy plg.n differ from Project Independence?
- How are the t plans similar? What are the advantages of one plan over the
other? - ' ;
< 18
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K. Gésollne Consuin_btlon in Mlllions of -

~‘Barrels per Day:

" ‘Embargo Period

58
56
54

.52

48
44
40

38

36
34

at

[

kg

My

¥ source: "News_week_,".‘Jahuary 27, ‘1976

produced by the. dil',.éfnbérgo, x

e

ER
N

60

50

" 46,

.42

)
n

| Average Price in Cents per Gallon.

and Federal ‘Energy Ad'mlnlstratloh

™~ -.5€
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'APPENDIX A - o R
AN EXCEBPT FROM ’I‘HE STATE OF TlE UNION ADDRESS, 1975

,The econorqlc disruption. we. and othets are experlenclng stems tn< part from

' he fact that the: world: prlce of petroleum has quadrupled ln the laat year

But wé cannot put a11 of the blame on the oll-—exportlng r@tlons " We ln the

United St\ates are not. blameless "Our growlng depeu%ence upon foreign -

‘sources, has’ been adding to our vulnerabll‘ll:y for yearsg and. we did nothlng

©ieto prepare ourselves E(B'nan .event such asrthe embargo of 1973,
! . ; : o .

L

2~ During the 1960’ s, ‘thls country had a sutplus capaclty of crude oil, whlch
% we ,were able to'jmake available to our trading partners whenever there - Was a
, rdisruptlon of supply. This surplus eapacity enabled us to lnfl.uence both Suppllee
and prices of crude oil throughout the world. Our excess . capa(:lty neutralized
any effort at establishing aun effective cartel, and thus - the rest Qf the . wonld -
was assured of adequate Supplles of oil at reaSonable prlces s." t : oo

N L A
\ ~

In the 1‘)60'9, our qurplus capacity vanished and as a consequence .the

latent power of thie ol cartel' could emerge in. full force. FEurope ayd- Japan,

both heavnly dependent on imported oll, now struggle to keep their eéqnomles
;. -In.balance.” Even the United States, whlch Is far more _self- sufflctent sthan most
R ‘other industrial countries, has been put.under serlous pressure

SR :un propoqtng a program which wlll begin to restore our country 8 surplus

capaolty i, t;otal ‘energy. In this way, we will be able tov:a8sure ourselves

. reliable ‘and 'Ldequate energy and help foster a new world energy stabillty for

. other major. consuming natlons ‘
But this n:ltion and, in fact, the worlﬂ must f’lco the prospect of energy
difficultics between now and 1985. This ‘program’ will Impose burdens on- all
of us with the aim of reducing our. consumpt[on of energy and increasing
production: Great attentlon has been paidfo’ Conslderatlons of falrness and I - ~
can assure you that the” burdens w111 not fall more harshly on those 1ess able
to bear them ' o e R ) o

"l.‘-' '
X o . ‘ D ot
é\;.‘ o [ i: [RER .

I”m\ rccommcndmg, a pl*m te’ mnko us lnvulncrable to cutoffs of forelgn oll\
It wlll require sacrifices.. But it will work. .

, . p
' a;:.'I h'lvc set the fo.ll()wlng nitional energy goals to assure, thut our future ls as i
Lo 'secure and produc ive as our past: L -

/t' ——I'lrst ‘we must reduce oil lmports by 1 million barrels per day
-~ by the end of thig yedr and by 2 million barrels per day by the end
) of 1977. :

--Sccond, “wg must vnd vulnmublllty to e(‘onomlc dlsruptlon by forelgn -
quppllcrs by 1985. . e

>
L P

. . . * N
" ' 3 . .
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'_ t--'l'hlrd we must develop our energy technology and resources 8o
* that the United States has the ability to supply a significant share
of the'energy needs of the free-world by the end of this century

+ To attaln these objectlves, ‘we need lmmedlate action to cut Imports.
ntortunately, in' the short-term there atre only a limited number of aotlons
which can lncrease domestlc supply I wlll press for all of them,

1 urge qulck actlon on leglslatlon to ‘allow: commerclal productldﬁ at the .
Elk Hills, California Naval Petroleum Reserve.* In order that we make greater-
use of domestic coal resources, I am submlttlng a.mendments to the Enérgy
Supply and Environmental Coordination Act which will greatly lncrease the N
number- of power plants that can be promptly converted to coal

.Voluntary conservatlon contlnues to be essentlal but tougher programs are
" also needed--and needed now. Therefore, 1 am using presidential.powers to,
- \.pﬁe the fee on all lmported crude oll and petroleum products.

C

l' rude oll fee levels wlll be Increased $1 per barrel on February 1, by $2 per |
barrel on March 1, and by $3 per barrel on April 1_ I will take action to
reduce undue hardshlp on‘any geographilcal 'reglon.' T 4 . :
- m foregolng are lnterlm admlnlstratlve actlons They will" be 'r'esclnded‘ when
the necessary leglslatlon is enacted. S _ . ' o
. M| X . K
To that end, T am requestlng the Congress to act wlthln 90 days on a more
comprehenslve energy tax program. It lncludes

--Exclse taxes and lmport fees totalling $2 per barrel on product
lmports and on all crude oil.. W . ;ﬁgp

--Deregulation of new -natural gas and enactment of a natural gas
exclse tax. - . o I _‘17 .
. _ . o 7
-—Enactment of a windfall pro'flts tax-by April 1 to ensure that oll
producers do not profit unduly. At the same time I plan to take
- Presidential Initiative to de-control the price of domestlc crude ol
on Aprll 1. : ¢
The %ooner Congress acts, the more effec!tlve the oll conservatlon program
will be and the qulcker the federal revenues can be returned to our people.
" 1 am prepared to use presldentlal authority to llmlt lmports, as necessary,
to assure the success of thls program.
I want you to know that before decldlng on my energy conservatlon program,
f -considered ratloning and higher gasoline taxes as alternatives. Neither would
_‘ »achleve the desired results and both would produce_ unacceptable inequlities.

. % o - C .23,

ERIC— ———— R7 .




A masslve pmgram must be lnltlated to lncrease _energy supply, cut deinand
‘and provide new standby emergency programs to ‘achleve the lndependence we
' want by 1985. '

» ‘The 1argest part of lncreased oll productlon must come from new frontler ‘
~areas on the outer continental shelf and from the Naval Petroleum Reserve -
No. 4:In Alaska. It is the Intention of this administration to move ahead with
exploration, leasing and productlon on those frontier areas of the outer contlnental
‘shelf where the environmental risks are -acceptable. '
Use of our most abundant domestic resource-—coal——-is severely limited. We must
strike a reasonable compromise on environmental concerns with coal. I am
submitting Clean Alr Act arhendments whlch wlll allow greater coal ‘use wlthout
-saclflclng our clean alr goals : :

I vetoed the strip mlnlng leglslatlon passed by the last Congress. With
appropriate changes, I wlll sign a revlsed version Into law. '

I am proposing a number of actlons to energlze our nuclear power ‘program,
-I will submit leglslatlon to expedlte nuclear llcenslng and the rapld .selection
- of sites, : .

In recent months, utl.lltles have canceled or postponed over 60 per cent of
planned nuclear expanslon and 30 per cent of planned addltlons to nonnuclear
ca.paclty

N Flnanclng problems for that lndustry are growlng worse. I am therefore
recommending ‘that the one year Investment tax credit of 12 per cent be
extended an additional two years to speclfically speed the construction of
power plants that do not use natural gas or oil. I am also submitting
proposals for selective. changes In state utility commission regulations,

To provide the critical stability for our domestic energy production’in the
face of world price uncertainty, I will request legislation to authorize and
require tariffs, Iifiport quotas or prlc‘ﬂoors to protect our energy prlces
at levels which ‘will achieve energ'y independence.

Increaslng energy supplées is not enough ‘We must also tak! addltlonal steps
" to cut long-term COnsumptlon I therefore propose:

--Leglslatlon to make thermal efficiency standards mandatory for all
new buildings In the United States. These standards would be set
after appropriate eonsultatlon with archltects, bullders and labor. i

" ~-A new tax credit of up to $150 for those home owners who install
lnsulatlon equlpment :

-
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--The establlshment of an energy conservatlon program to help
low income famllles purchase lnsulatlon supplies. '
'--neglslatlon to modlfy and defer automotlve pollutlon standards for

'five years to enable us to lmprove new automoblle gas mlleage 40 per cent
by 1980 4 L

. 'I‘hese proposals and actlons, cumulatlve, can reduce our dependence on fbrelgn
: energy supplles to 3 mllllon to § mllllon barrels per day by 1985

" To make the Unlted States invulnerable to forelgn dlsruptlon, I propose standby
-emergency legislation ‘and a strateglc storage program of 1 billion barrels of
oll for domestic needs and 300 million harrels for defense purposes. ' ‘

I will ask for the funds needed for energy research and development actlvltles,
1 have established a goal of 1 mlllion barrels of syntheti® fuels and shale oil
productlon per day by 1985 together wlth an lncentlve program to: a,chleve lt

I believe . in Amerlca 8 capabllltles Wlthl.n the next 10 years, my progra.m
envisions: . : , _

' . - * K : T \
~-200 major nuclear power plants '

- --250 major new coal mines.

-—;150 rnajor coal-fired power plants

Ay

" --30 major new oll refineries
_ --20 major new .synthetlc‘ fuel piants

--the drllllng of many thousands of new oil wells ,
—'-the insulation of 18 mtlllon homes . .' ‘ SR
—-and construction of mllIions of new automoblles, ’trucks and buses
that use much less fuel. : .
We dan do it. In another crisls—-the one In 1942-—Presldent Franklln D.
Roosevelt said this country would bulld 60,000 alrcraft By 1943, productlon
'had reached 125 000 alrplanes annuauy

. If the Congress and the American people will work with me to attaln these
: targets, they will be achleved and surpassed. - , : .
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' APPENDIX B

' TABLE OF CONVERSIONS

 * Approximate

L0

British Thermal Unit (BTU) = The amount of heat requlred to raise "
_one pound of water one deg'ree Fahrenhelt )
1 BTU = .778.2 foot-pounds )
= 3.93 x 10* hqréepéwer, hours
= 252 kilogram-calories
= 2.93 x 10* kilowatt hours
FUEL " COMMON MEASURE . BTU's =~ |
- - - - A - —i i e e L — w
" crude On Barrel (42 Gallons) 5,800,000 - |
‘Natural Gas Cuble Foot ' 1,032
Coal ,_\9 : -+ Ten - ' ‘-‘25.00(_), 00‘>0*
Electricity . ‘Kilowatt-Hour . - 3,412
Vbt‘\ . ) ) . - r .
/
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