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Introduction

The Middle Easﬁern crisis haé inéreased the public's awvareness of our
“energy problems. What ig léss ﬁell_understosdris_tﬁe fact ﬁhat even with-
out aﬁ Arab-Ilaraell war and a lOb percent shutcff of A?ab crude oill and
products to the U. S.; ﬁe voul& have had uwajor enerzy problems in a nwiber
of sectors. Heating oil shortagés this winter and a curtailment of sasoline
cohsdmpﬁion next‘summér vere Doth expected by the experts. The degree of
shortage would have depended on winter conditions.and factors such as envir-
-onmental regulations. The ﬁid»East situation has greatly aggravated the
situation and_this has_been.compounded‘by recant actlons taken by Canada
and other coﬁntries supplying oﬁr inport needs (througﬁ exporturestrigtions
and higher prices). | |

It ig not toc simplistic to begin this discussion with the statement
that our enérgy‘problem stems largely from a shorfage‘ofisupply_at prevailing
'pficesl What i hope %o do ié review the historical Tactore that haye led
up to the current situatioﬁ and then explore in depih fthe reasons for cur
present resource scarcity. Aé you will see, there are numercus institu-
tional and governmentally created réasons for our current dilemma. After
this review, I will attempt to provide an appraisal of boﬁhAthe’shoxt and

lonz run outlock in the energy avea.

_ ?Presented at the annual Economic Training School and Outlook Conference,
December 12 and 18, Cornell University, Ithaca, New York.



Historical Background

Economic Indicators: Let us begin with a historical review of the energy

situation. Referring first to the Table 1 (Appendix A), one can get a macro
impression of the manner in vhich we have‘utiliﬁéd energy raegources in the
past. Gross energy consunption in tﬁe United States has increased from 33
quadtrillion BIU's in 1GL47 to0 over 72 quadtrillion BTU0's in 1972. This
represents a 3.1 percent annual rate of growth in energy demand. During the
same period, net energy iﬁputs-increased at an average annuai growth rate of
2.0 percent. Gross energy is merely the total.inputs'to the economy of pri-
'mary Tuels. Met enerzy usage consists of the.use b each input-sector after
appropriate conversions in energy foin have taken place. Largely as a result
of increased electrical energy usage relative to total energy usage the con-
version efficiency has decredsed over the same tine period'froh 88.5 percent
in 1947 to 82.5 percent in 1972. T lock for a conbinuation of all these trends
in 1973 despite the energy problems that have develobed late in the rrear: The
1974 situation of course could gee & sharp bréak in tse {depends on the extent
of the oil boycott) but not in the efficiency decline.

These average annual rates of increase can Me ¢ontrasted with a population
increase over the same time period vhich has averagad only 1.4 percent per year.
Another way of looking at these statistics is to indicate that gross energy
inputs will double every 23 years 1f the averaze growth rate continues. On
the other Hand population would double every 50 years. In gensral, these
values indicate that both gross apd net energy-coﬁsumption per capita have
continued to increase rather rapidly in the.time period shown. On the other
hand the use of energy per dollar of gross ﬂatiqnal product is undergoing a

moderate decline. While grosgs national product has increased at an average
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annual rate of 3.7 percent, the gross enerzy consuvmption per dollar of GNP

has declined at the rate of .6 of 1 percent per vear.

Consumption: These indicators are somevhatb indiééﬁive of' the iﬁcreasingly_
energy intensive naturé of our society. Howevé?i as thé.data in Table 2
indicate the‘diéﬁributibn of total grﬁss cogéumptian of energy resources
among the major sources has continuéd to shift‘dramaticgliy. Anthracite
coal continues to decline in importanpe as an enérgy sﬁurcé due to its
relative scarcity within the éonﬁinental United States,- On the other hand,
although wé are blessed with abundant fesources of bituminous coal and
lignite, pfoduétion over the past 206 vears haé séen severe fluctuations

and is currvently ab a lower levél than occufed in 1947, The.reésons.for
this shift are nunerous. To a lérge ex#ent, changes in technology have
been g dri&ing Torce in shifting preferences among fuel sources. This

has had s substantial gffect on the cpal ﬁse éituation, .More fécent
defrelopmentsj largely of an environméntal.ﬁature;.have ;ncréased coal's
problems.

Natural gas and petroleunm produéts) on the other hand, have experienced
soaring consumption. Natural gas has experienced over a 6.5 percent anhﬁal
growth rate while petroleum, beginning froa a larger base, shows a .2 per-
cent annual increase over the past 26 yaars.  Nuclear power 18 alsp experi-
encing a spectacular growth rate but still supplies only a small percentage
of total U. 8. energy demands (less than L percent). This is true despits
‘massive R+D support by the government to the exclusion.of other potential
supply sources. Hydropower, another relatively small contributor to total
energy resources, is slowing its rafe of avowth as potential siteg are ex-

ploited. Seemingly large fluctuations in the annual production of hydro-
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power can be traced directly Lo the weather conditions affecting reservoir.
utilization. A good example of thig phenomenon ig the recent experience in

the Northwest where drought, wvather than the Mdele Fast crigis, has precipi-
tated major efforts at energy conservation. In genera1) it can be.seeﬁ that

the United States economy ig lar;ely dependent for ener s oﬁ fossil fuel sources
although sdme rﬁther 1nte;est1ng and spectaeular Shl ts in demand among these
sources has occured histox 1callv and contlnues to chanﬁe our total supply plc-~
ture. Year to vear percentage changes in these various éonéumption paﬁterné
can be seen bf referfiﬁg.to Tablé 3. The futﬁre pﬁéture is extfemely uncertain,
but increésed'éﬁphasis on utilization of coal secns certéin,

The Values in Table 2 do not imply that all foss1l fuels are used dlreotlw
by Tina l consuming sectors. In 1972 almost 21 percent of the total consump-
tion of fdssil faels was used for electriclity generation. This usage varied

om 63 percent of total coal consumptﬁon to 7 percent for the petroleum sector
and 18 percent of natural géé usage. In contrast, only 9 peréent of total
fossil fuel consumption vas ubllized for electrical production in 19L7, with

the bulk of this being supplied by coal.

Py oductxon‘_ U. 8. production of energy resources over the past 26 yvears is
shown in Table 4. Production differs from consumption largely by imports and
exports. As can be seen, natural.gas has assumed the number one position (in
terms of BTU's) among domestically produced energyr regources, surpassing petro-
leun in 1963. Natural gas reserves continue to be produced annually at more
than twice the rabte of new discoveries. It should be noted that only coal,
azmong our sources of fossil energy, es@lts in product exports. We are net
importers of oil and natural gas. Although natural gas production exceeds con-

sumption. (Table % versus Table 2) nogt of thig excess is used for well rein-



jection and other domestic, nonconsumphbive purposes. . Table b also shows

the Deginning of a decline in domestic production of-petrolgum. This decline
appears to have continued at an lncreasing rate inte 1973 ané will further
decline in 1974.. It reflects the 'fect that all domestic wells are currently
producing at thelr wmoxinum efficient rate- and that domestic. exploration has
not kept pace with domestic demand.: Table 5 shows the vear by vear percan-

tage changes in the piroduction of the varlous. energy resources.

“Pri;eég Table 6 o ov1des fu“ﬁhefxlnsiuhb ;n;o vhy our econanj.has become
‘1ncrea51n"lv energy 1nten51ve. In dddlblon %o rlSLnr‘lncomeé and increases
1n ponulatlon the cost of energvlresou¢ces has exhloitnd elthe“ “elatlve
stabllltv or an adtual dccllpb 1n“real p"lces over the past l vear pe riod.
The average Wellhead price for natural gas is V1Jtua11y 1dentlcal to what

is vas 13 Years ago,. hut vlTl rige sone dnxlnr 1973 lQ?h On tne otne“
hand, domestlc c;ude 011 prices have actvallv dfopped Dy oan avera”e of 1. 5
lpercent annuallv over that tlme perzod of course, 1973 and l97h Jlll

show substantlal Jumpg in thls value. Untll thls year, fongﬂ clude oil
pr ces have exh131ted onlv a modeaate aznual 1nciease and, contrary to good
free market economics) have been nalntaﬂned belov Lhe domeSu c ma"ket.ﬁ rice
by virtue of our oil import quota program, The average cost pef klluvatt-
hour of electrieity has also declined by an averaze rateugf‘2u¥~percept.
Cbviously, -as labor costs have. increaged, it has been wise econonics on the
“part of our industrial: commsrcial and transportation systens to replace

- manpower with the usé of energy to drive mechanical devices. Only the
price of domestically produced coal has increased to somne extent and then,

enly in recent times due to.environmental and safety regulations.



Although historical price data, along with our knowledge of other demand
influencing factors, leads‘tp z rational explanation Tor our increasiné per
capita consumption of energy resources; the data often seeﬁs counter-intuitive
with respect to the supply ov production of energy resources. As indicated in
Table M, natural gas and petroleum productlion have increased annually from
domestic sources, with pet*oleum only falling off in the last year. This does
not seem to correspond vwith the economist's notion of upward sloping supply
function. However, the appropriate values to com@are are not price and annual
product1on but p rice and annual reserve discoveries.and.additions, Ali foseil
Tuel productlon takes place from known reserves and it is the anﬁﬁal rate of
reserve finds Uhlcﬂ ig the c¢uc1al facter in Lofmulatfng futufe productlon
schedules and contrac tual conwﬂtnentﬁ for p roduction. Annual regerve Tinds
for crude oil have been less than annual production in & of the past 13 years,
For naturai gas, reserve finds have been less than annual production in 4 of the
last 5 years. Thése esult inﬁicate.a declining reserve to production ratio
waich mesns an inereasingly critical problem W1Lh domestic producticn from
these éou;cés in tne internadiate future. We have been living off our past
Succeés. Only coal has sufficient known reserves to make its annual producticn

directly dependent on market price.

Sectorial Demand: Tables 7 © and 9 piovide a breakout of net energy ilnputs

to the various final demand sectors. BEnergy statistlcs have traditionally
classified these sectors as industrial, transportation, and household and con-
mercial. Wo further breakout, on a comprehensive basis, is avallable for
specific sectors such as apriculture.

Note that of the net energv consumpbion in the U. 3. economy7 almost 39

percent is attributable to the industrial sector, vhile the tr ansportaﬁion and
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household and commercial sectors utilize just over 30 percent each. Unfor-
tunately these definitions are sorievitat. misleading, For example, the
transportgtion: component of each sepﬁor_‘s_inclqded under the tranSportéﬂ
tion sector and not as part of final household or industrial demand. For
each individual sector pfffinal_demand; it islintaresting tp note ths sburée
- of ‘energy consumed. Fov.the industrial component, over L& perceat 5f its
net energy intake is derived from natural gas, with alwmost Egrpercent Trom
petroleun and only 19-percent from coal an@_l}1percentifrom_electriéi@y;

For the transpbrtation component, over‘95 percent'of net energy inﬁaké is
from the petroleum sector. The houueholo sechor oerlves LE percent DI its
net energy intake from natural gas and almost 37 pefcent from Dbtroleuml
with 19 percent from electwicity and the wemainder from-coal. The'elgctri-
cal energy sector, although nct shown inlﬁablg‘form} derives pver hl.pefcenﬁ
of 1ts basic energy needs from cocal with 22.5 081C9nt from natural gas and
17.5 pércent from petroleun.

Viewad from the standpoint of_eagh'in&ividual gsource, the transpor ta~-
tion sector accounts for almost 53 pevcent of total petroleum uge vhereas
20.5 percent is uged by the household secﬁo;_ 17 percent by the 1ndust*lal
sector and 10 percent by the electrical generating sector. Almost ké percent
of natural gas consumption takes place in thc Industflal sector with 33
percent in.the“householdusector, 16 percent in the electrical éecto At~
‘most 63 percent. of coal is used to genevate electricity and tqe remainder
is largely used for industrial purposes. From thege values, it is obvious.
that 1f petroleum ig in a aritical supplyrsituatipn; cuts in tranépﬁrtafionﬁ

usage are pre-ordained.

Reserves: Given some background in our historical and cur rbnt rates of

i

consumptlon and pr oduCLlon it will be instructive to briefly review the
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state of enerpgy reserves both domestically and worldwide. Are we running out

of energy resources and does the futdre’héid conditions ofrincreasimg.energy
scafcity?_ Unfortunately, data on our enefgy‘reserVes are far from perfect.
For_mogt of the basic sourcesg of energy only the discovered or proven regources
which are recoverable at historical prices'are tabuiated. Known reserves avail-
able at higher prices are not usually estimated. Esﬁimates of undiscovered re-
éerves;”of all types, are;largely'educated guesses. Estimates of these "gpecu-
'latiye”_and "probable" reserves vary over a wide range fﬁr the United Btates and
are -almost unknowvn for the world at large. |

.Table 1O provides estimates »f United States récoverable energy reserves
as of December 31, 1971. Note that for cbéls we have well over a hundred years
suépLy at current rates of production without major price increases. On the
othej hand, the reserve to production ratio for both natural gas and crude
o1l has fallen to betwsen 10-1 and 12-1 in recent years. For natural gas this
hasg ﬁeén a continupus drop from 37.5-1 in 1945, The ratio fo: crude oil has
remained fairly constant over time due to periodic reserve additions from
large discoveries such as Prudhoe Bay in Alaska.

On the other hand, Anerican Petroleum Association estimates indicate that
over 136 billion barrels of oil remain to he recovered domesbically. Similarly,
the Potential Gas Supply Commititee has estimated that over 1,145 3rillion
cubic feet of natural gas reserves remain to e discovered. Of course, the
probability of achieving all such speculative reser&e estimates is unknown.
However, 1t is certain that the cost required would mean market prices in ex-
cess of those currently prevalling. Drilling deeper wells and in deeper waters
affsghore will be requirved. As such prices increase, alternative energy sources
such as shale and tar sands will also become econgmicai. Some estimates of

the reserves in this area are also ghown in Table 10.
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AlL estimates discussed above refer %o the United States and its off-
stiore wabters. For the rest of_thg.world, sueh gstimafes are highly specula-
tive. However, it.ha§lbeen estimated by the U. 8. Bureau of Mines that over
3.5 trillion short tonslof coal, 857 t;;llion cubic feetb of‘natural 2as and.
almost 500 billion barrels of oil can be classified as proven reserves. Of
the petroleum supply $0 indicsated, over 350 billipn barrels exist:in thel
Middle Fast. In additicn, a potential exists for over & trillion: barrels
of shale oil. .In summary, most pbservers do not foresgee ghortages of energy
resources on a worldwide scale for the foresgeable future. Reserves are
available if the economic and ins?itutional factors can be:solyed. Even with
respect to the‘domesﬁic situatign{ adeguate resources appear to be avallable
for the.fogeseeable Tuture, although substantial price increases may be re-

quired tc tap known and potential reservas.

Current Situation

Coal: The éurrent problens with coal caﬁ Be summérized éuickly. fh;y inclgde:
| 1.. Environmental resﬁrictions; including gir éollution |
standar requifements and pdtential'requiréments'wifh
respect to striplminiﬁg; | “
2. The ramifications of the I==iinéj Health and Safety‘Acf.
3. The location ol' reserves and the type of coal déposits
pfevalent iﬁ those resefves.
The single largéét drawback to greater coai consumpﬁion in.the.Unitéd Sﬁates

has obviously been the regulations'associated with our air quality'standards.
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Since most coal found in-the eastern United States haé arhighlsulfur content
and cannot be used as mined in populated‘areas, chelconsumption of coal for
electrical generation and industrial processes hés beeneroded over the past
ten vears. Current state, and prpposed federal. strip mine regulations are
algo having a major effect on eastern United States producﬁiﬁn gsince much of
the terrain for strip mining requires stringent reclamation procedures. These:
regulationg and economic factors of brdduetion have spavned a major move toward
strip mining coal in the vestern United States where rveclamation processes
are easier and current ebuiatlons not nearly as -strict. However, western
coal ig at a locational dicadvantage,for use in the easterﬁ United States.
Moreover, although western coal is often of low sulfur content, it is.also
of lower heat content. Therefore, many experts feel that per unit of energy
derived little differsence in sulfur emmission will result from its use.
Eastern coal needs assurance of continued demand if necessary investments
to increase production are to he ferthcoming.

The Minej Health and Saxetv Act has increased deep wine production costs
by approximately lO percentu However because coal pTlCES on a BTU ba31s
are currently far beicﬁ thoge of oil, these safety requlrements and recla-
mation requiremenﬁs shcuid not be a long run inhibition to increases in coal
production. In the long run if desulfurization technologv can be developed
or if air pollutlon standa rdg are relaxed, I TToulci look toward a maJjor increase
in the productlon and consumption of coal (perhaps as much as doubling of
current producﬁioh by 1985). In the shcrt rcn the uncertaiﬁties assoclated
W1th env1ronmental regulatlons “the competltlon flom petroleun products {due
‘tc locked in technology) and the large capital and equlpment requlrements

necessary to substantially increase production will severely limit the amount
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of increased production vhich we can expect from coal. Moreover, the sbortage
of raillroad cars in much of the‘Unlted States is inhibiting increased coal
production from mines currently able to substantially increase output.

On the horizon, ziven higher prices for alternative fuel sources, is
the use of coal for the production of synthetic.natural gas and for use in
liquefaction processes to produce synthetic oil. Already, synthetic natural
aas plants using coal as the primary ensrgy source are being constructed.
~The future expansion of such plants depends largely on .our energy policies
and. market conditions with respect to other fuel sources. In any case, it is
unlikely that synthetic natural gas or liguefaction processes will provide a

substantial portion of our energy requirements before 1990.

932: For both the short and iong ran, ﬁetroleum is a much more critical
area of conéern For Uﬂiﬁed Staﬁes enérgy policyQ Because of.thé dependengé
of our entire transpoftﬁtioh sector on éétroleum products, oil becomeé a
critical factor in the sconomic outlook oflfhe nation. Even.ﬁithﬁut the
liiddle Eastérn ﬁar pet*oleum pr roducts vould have been in ghort supply thls
winter and for a ntmber of years therealte This.is dﬁe'tb several méjor
factors. Flfst due to our oﬂl 1mport quota program, which wés termiﬁaféd'
last March bJ J e51dent1al order, oil companies héve'not Ahcréaéed iefiﬁery
capaciﬁy within the United States ovef the pést 5 te T-years. Because tley
could not be guafanteed of an assured source af oil supply from for eiéﬁ sourées
(due to the quota px ov“am) no reflnery construetlon was undertalken. At the
.same tlme_ mueh of the 1ntefnatlonal 011 companv expendlture for exploratlon
and resource development Was channeled overseas because ea81ly foun@ regerves
in the United States hagd been e-z»zhaus‘ced and tne cost of overseas exploratlon

per productisn unlt vras substantially Llower, Therefore; maximization of
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company profits called for foreign investments. United:States tax laws have
encouraged this trend. Reduced drilling and reserve finds in the United States
resulted even though the quota program maintained domestic oil prices at a
premium to foreign prices for landed oil. The differential involved was
insufficient to maintain adequate domestic exploration.

Thege twin factors largely accounted for the failure of the oil import
quota program and ite veplacement last spring with a teviff. That tariff was
purposely created with a differential between crude o0il and the petroleum pro-
duct imports. Product imports were to be taxed at a higher rate sc as to en-
courage domestic refinery construction. Prior to the Iiiddle Eastern situation,
the change in governmental policy seamed to be having the desired effect.
Humerous ﬁefinery construction starts were announced by oil companiesf How-
ever, ab the Q;esent time all of thése announceﬁenfs are in some doubt sincé
the wor ld gituation again makes it difficult fo assure a company a guaranbeed
long te*m source of crude oil supplies. DMoreover, since 1 eflnery const uctlon
ta tes & minimum of 3 to b years, the major oil preoducing countries geen to
have gained the upper hand in forcing crude 011 sunpllas.furnished [o¥'2 them Lo
e refine& on their}owh soil. I lpok for an inc;ease@ émphasis on ﬁhis péint
in the future by OPﬁC count ries. This will make it mofe difficﬁlt for us %o

ataln self—suf£1c1encv in refinery CapaCltj unless we are able to maintaln
self- sufflclency in our p“oductlon of crude 011 itself. |

Although pOlLCV chanvﬂs made lasgt epring would have benef1c1al they
are a good esxanple of fove“nmental pollcy which was at least 2 or 3 vea;s Loo-
late. H eover, the JenEthS of thOSu announced changes were Sever ely ﬁltl-
mated by the use of prlée controls over domestxc oroductlon. For the first

time in history, the p rice of foreign crude 071 landed in the Unlted States

.
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exceeds (and sometimes bv & ‘substantial amount) that of domestic production.
Again, this has encouraged foreign exploration (for example, the North Sea)
rather than domestic. Altheousgh this policy problen has been recently allevi-
ated to some extent by decontrolling the price of crude oil produced from
new wells and from the so-called "stripper" wells, it is still having a
dampening effect upon increased U. 8. energy production. Equipnent and
“supplies used in oil production are alsc “in short supply due largely to
price controls over certaln items.

A third area of governmental policy causing problems in the oil sector
ig our use of the outer continental shelf areas. Although we have been
actively leasing ‘cuter continental shelf lands for over 19 years, less than
2 million barrels per day of our domestic production stems from these areas.
The dominant governmentasl poliey hag been to maximize revenue to the govern-
ment from the leasing of these lands rather than to maximize production. In
addition to increasing our dependency on foreizn sources, this policy has
resulted in & major. capital drain that could lave been used for gxpleration
by the oll companies. - U. S. Policy can be contrasted with that of Great
Britain and the North Sea area. Here, exploration has been underway for
less than 5 years and production is expected to veach aore than 2 million
barrels a day by 1978.

A fourth iﬁem éonﬁributing £o fhéllack of.éomestic petroleum éﬁpply'has
beén the failure to conéﬁruct the TranswAlasﬁa pipeline. Althoﬁghltﬂis
pipeline ﬁill haﬁe little of ﬁo effecﬁ ubon Ehé sﬁpply»demanﬁ situation
cast of the Rockies, it Wouid nake the wést coast of the Uhiﬁed States sub-
staﬁtially indepeﬁdent irom forelgn oii.sourées.

Fifﬁhj mdét ﬁ: 3. refineries are<$trﬁééured to process.domestié crude

which is of low sulfur content. ‘Since foreign crude, on the othef‘hand, is
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largely hlfh in sulfur content our refinerles are not well suited %o its pro-
cessing. This has caused a further problem with our refinery capacity. Cur-
rently, althounh we are consuwining 17.6 milllion barrels of oil pef day, ouxr
refinery ggpacity is cnly 13.3 million barrels per day.  The reﬁéinder nust
be satisfigdiby the import of petroleum‘gzgggggﬁ, Tabie 1] provides detail
on our net trade with respect to petroleum (including both crude and pfoduct).
As can be seen, our imports of petroleum products exceed those of foreign crude
oil. However, the vecent drop in oil guotas has not provided enough time to
develop long term contiracts for product imporis. i
Although the national security and national independence arguments for
seif~sufficiency now seew more persuasive than they did during the late fifties
and early sixties, it ig difficult to see how the United States with its re~
quirements for imports of also one third of total pstroleum usage can becoie
self_sufficient in petroleun anywhere .in the near future. Capital and equip~
ment requirements for exploration and reserve development, alone, make this
task nearly impossible. In addition, the current status of our offshor |
leasing policy (even though the:.acreage 6f annual lesse sales was tripled
recently) is still inadequabte to make a substanfial early reduction in import

requirenents.

Hatural Gas: Contrary ﬁo popular opinion, most natural gas found in the
United States ié not associéted with the production of oil. Over 70 pgfcent
of cur natural gaé prodﬁction comes from wells una35001ated with oil flnds,
Depending upon vour Vl@UpOlnt the natural gas SFaTCltJ pfoolem 00113 dowﬁ to
one of three factors. First. the lack of additional regerves available for
diSCOVery. Second, the nomopollstlc behavaor of natur ai £88 ?foducers vho

ar 1nh101t1ng p“oductlon in o*de“ to malntawn hl”h DI DfltS in intrastate
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(unregulated) markets. Thixrd, the regulatory nolicies of the Federal Pover
Commission with respect to interstate wellhead gas prices. A fourth and
possible contributing problem is the slov pace of leasing our outer continen-
tal shelf lands.

Mbst'obserers discbunt the first issue as being unSubsténtiated oy
geological data. A great deal Has been written concerning the‘competition
question. I an not convinced, however, that monopoly power exists among
natural gas producers. The predominant weight'of economic opinlon azrees
with this conclusion. Rather, the artificially Llow wellliead prices estab-
lished by the Federal Pover Commission for interstate natural gas rates
appear té be the major cause of our developing shortage. Rather than a
highly elastic eupply funetion for natural gag, wiich was thought to exigt
by many economisgts in the early sixties, it is now clear that the supply
function is more ifielastic and that artificially low prices have both res-
“tricted explération and encouraged masgive shifts in demand to natural gas.
These shifts have been encouraged by our air pollution law reguirements and
by the convenience features of this energy source. As a result, natural gas
has become the major energy source for the industrial and household sectors.
Use of this pure energy form as a hoilér fuel would never have-developed to
“its eurrent extent unless prices had been artificially low. On a BIU
basis at the Burner tip, the price of natural gas is currently less than
otie half that for petroleum products. Only in the transportation sector,.
where technology has locked us into petroleum, haes a massive shirt to the

usé of natural gas been avoided.



The Outloonk

Environmental restrictions on the use of coal, faulbty governmental policies
with respect to oil, and low regulated prices for natural gas have exasperated
our fuel situation by causing massive shifts in demand growth and reduced ex-
ploration domestically. Governmentsl policy toward refineries and superports
has further aggravated the situation. Technology aimed at reducing pollutioﬁ
emmission from the burning of petroleum products-has increased our demand for
0il products. MNatural gas scarcities, which began to show up in 1970, resulfed
in further demand shifts toward a low sulfur petroleum and petroleum products.
Finally, the mohopoly power of the cartel knovm as OPEC resulted in worldwidg
disruptions of the energy market for economic and politieal reasons. What then
isg tﬁe short range and long range outlook for domestic energy.

Firét5 T view the new Federal Energy Administration and the appolntnent
of William Simon as its director as an extremely encouraging development. Cen-
tralization of most energy policy under one aggressive administrator should
begin to provide direction ﬁnd substance to what has previoqsly'been an aim-
iessly‘drifting‘ship. Mr. Simon is an able and aggressive administrator who
can gquickly analyze and evaluate problem areas and act with dispaych.

Second, We are currently-exﬁeriencing a shortfall of petroleum of between
3 and 3.5 milli5n~barrels par day. Even if OPEC decideg to modify their current
boyeott, it will be at least 90 days before new oil can arrive in the United
States and be processed for use. Due to this and the fact that,refinery oubput
has been switched to encourage Tuel o1l production, we are:guaranteed a shortage
ofrgassline} at current prices, during the summer months.

Third, with respect to this winter, some localized shortages of healing

51l will occur but it would appear that a major shortfall may be avoided if
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weather conditions stay mild. - An incrzased severity in weather, fallure to
conserve at least 10 to. 15 percent of last year's fugl oil consunption or a |
further worsening of the. international situation could, however, result in
severe fuel oil problems.

Fourth, the petroleum product now in critical supply appeéars o be.ﬁhe
residual oil utilized by many east coast electrical utilities. Since much
of this.product ig imported and requires a low sulfux” content, brovn outs
and reduced voltage may be the rule along the east coast by the niddlé of
January:,.

Fifth, as a result sf-the.shortfall; higher prices for all petroleun
products are guaranteed. These will probably result from a combination of
market forces and increased. federal taxes. Uncertainties surrounding the =
political negobiations male 1% very difficult to Forecast bHuk $.75 to $.80
per gallion of gasoline appears to be well within reality by late next spfing.
Prices of“$.35,perrgallsn of fuel oil are algo considered attainable. The
result”will be a substantial increase in inflationary pressures but the
final impact on the consumer price index will depend upon whether‘othef{com-
ponents of the index offset the petroleun increases. {Energy currently makes

~up approximately & percent of the value of the index.’

Sixth, little difficulsy should be experienced by residential consumers
ip obtaining adeguate supplies of natural gas but interruptabls servicé
consumérg may have_gifficulty if winter conditions become severe.

Seventh, conservation measures will have a relatively small effect on
total oll demend in the short run (less than 7 percent of petioleun usage)
but could be potentially valuable in the long run. -Estimates of favings asg

high as 3.5 million barrels per day of crude oil by 1980 have beén'madévif
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a conserteé effort is made to modify our transportation system and impro#é the
efficiency of energy use for gpace heating and -ligating purposes.

Eighth, although current users of natural gas and coal will have littis
trouble in obtaining needed supplies, the possibilities for substitution of
these fuel sources for petroleum, when technslogy permits; will be severély
curtailed and limited.

Finally, the pervasive dependence of our. economy on readily available
energy makes it likely that if a solution to the Iiiddle East problem is not -
found within the next month, a severe recession will develop in the first and
second quarters of 197L.. Forecasts of a 10 percent unemplioyment rate do not
appear to me to overstate the severity of the problem. This could well be
accompanied by a zero or negative rate of real giowbi in gross national pfoQ;
duct and a 6-8 percent rate of inflation.

What of the longer term?: Pirst, given our seeming pniitical resslve to
become independent of a single petroleun supply source, prices will need to
increase substantially in order to encoursge donestic explorétion, deveiopﬁent.
of technology to utilize our abundant energyrresource-(coal), and to Substahtialiy
reduce the rate of growth in domestic comsumption.  The alternative %o such a
course of action is a perpetual system of import dependence. 'Ldng runﬁimplemen-
tation of this policy will, hovever, mainbain a continued upward pfessure on
the infllation indices. Some balance will need to he struck over the loﬁg term. -

On the other hand, the OPEC countries are perfectly capable of doing an
about face in their present export policies if they see a long term threat 4o
their largest markets. It would not. be surprising to see some-reauctibﬁs'in
foreign prices after several yvears. These reductions would probaebly be just
sufficient to forece the United States to veconsider development of substitute

gources of energy.



15

Second, President Nixon's announced program = "Project Independence” -
to make this country self-sufficient in energy,production by 1980 is con-
sidered by most exports to be infeasible and unworkable. This is particu-
larly true in the petroleun sector. Even with sharp price increases cur-
tailing the rate of grovkh in petroleum consumption and encouraging domestic
exploration, most forecasting models do not foresee any drop in our need
for imports on an absolute hasis. Even with massive shifts in demand away
from petroleum to natural gas and/or coal resources and a substantial increase
in federal leasing policy for offshore areas, it 1s difficult to forecast
a U. §. production of morve than 1L.5 million barvels per day of crude oil
by 1905. At best, we will only be able to hold domestic consumption in 1985
to around 21 to 22 million barrels per day. Thus, at least modest annual
increasss in our rate of imports must be accomodated. Forecasts like this
generslly assume long term prices in the area of $9 to §10 per barrel at
the wellhead which is approximately 2.5-3.0 times last year's domesgtic price.

Third, without legislation to deregulate the wellhead price of natural
gas or substantially higher regulated prices, our supply of natural gas will
continue to duindle with resultant curtailments in usage and economic dislo-
cations. Free market pricing in the natural gag markel could alleviate
shortage situations within a period of 5 years.

Finally, it is now much more evideunt thai our energy problems will be
desper and longer lasting than most Americans percelve. This will result in
substantial changes in energy markets vith the resultant effect that
Americans will slovly be forced %o realize that substitubtion in terms of
their life styles may be cconomically beneficial. Thus, I lock for slowly
changing bub ultimately rather pervasive switches in how America conducts

its business over the next 10 vears.




ATPENDIX A
Historical Energy Statistics
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TARLL 10

ESTIMATES OF UNITED STATES RECOVERABLE
ENERGY RESERVES - Dec. 31, 1971%

Energy Trillion
Source Units Quantity BTU
L. Anthracite Coal| ,000 short tons 8,035,300 204,097
2. Bituminous Coal| 000 short tons 578,397,000 14,089, 751
and Lignite
3. Crude Qi1 ,000 barrels 38,062,957 220,765
L, Natural Gas ,000 barrels 7,30k, 227 33, 746
Liquidg
5. Natural Gas ,000,000 cu. ft. 278,805,618 287, k4o
6. Uranium ,00C pounds R | s
recoverable U0
378
7. Shale 0il ,0C0 barrels 600, 000, 000 3,480,000
8. Tar Sands ,00C barrels 17.7-27,600,000 [ —=mmee

1 .
Coal reserves based upon economically recoverable resource st current

prices. Uranium reserves based upon $8.00 per pound 3
based upon APL and AGA power reserve estimates. Shale

U,0q. 01l and gas reserves

pil reserves include

only Green River Formation reserves which average 25 gallons of oil per ton.

Source: U. §. Bur

eau of Mines



TABLE 11

UNITED STATES NET TRAZE, CRUDE OIL- 19h7-72
(in Million EBILS)

Exports , Imports . Net ftrade
Year Crude nil Product Crude oil Product Crude oil Product
1oh7... b6 -118 98 &2 52 ~56
1950..,  ~35 -77 178 133 1h3 +56
1955. .. -12 -123 285 170 273 +L7
1960. .. -3 ~71 372 293 369 +222
1965. .. -1 -67 yso Lhg h51 +382
1970... -5 -90 483 765 - 478 +675
1971. .. -1 -81 £13 820 612 +739
1972%.. -0.2 ~80 798 917 798 +837

Source: U, 8. Bureau of Mines

pPreliminary



