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ENERGY IMPORTS AND THE U.S. BALANCE OF
PAYMENTS

TUESDAY, NOVEMBER 6, 1973

CONGRESS OF TIHE UNITED STATES,
SUBCOMMITTEE ON INTERNATIONAL ECONOMICS

Or THE JOINT EcONOMIxc COMIMITEE,
Washington, D.C.

The subcommittee met, pursuant to notice, at 10:05 a.m., in room
S-407, the Capitol, Hon. Henry S. Reuss (chairman of the subcommit-
tee) presidmn

Present: Representative Reuss; and Senators Fulbright and
Humphrey.

Also present: William A. Cox, Sarah Jackson, and John R. Karlik,
professional staff members; Michael J. Runde, administrative as-
sistant; George D. Krumbhaar, Jr., minority counsel; and Walter B.
Laessig, minority counsel.

OPENING STATEMIENT OF ChTAIRMNIAN REnUSS

Chairman REUSS. Good morning.
The Subcommittee on International Economics will be in order for

its hearings on oil imports and the U.S. balance of payments.
The Arab embargo on oil shipments to the United States has focused

attention on some of the problems of our growing dependence on oil
imports. While the embargo lasts we can expect mandatory allocation
of fuel oil. and even rationing of gasoline to individual consumers.

The present crisis dramatizes the need to reassess our import policy
not only to avoid undue reliance on insecure foreign sources, but also
to minimize overall energy costs. We already import 33 percent of our
oil, and nearly one-third of that has been coming directly and in-
directly from the Middle East and North Africa. Current administra-
tion projections show that in the medium term, through 1980 at least,
we shall continue to need increasing quantities of foreign oil.

Last month Persian Gulf producers once again raised prices sharply;
Venezuela, Nigeria, and Indonesia are following suit. The increased
cost of foreign oil will spur domestic production and help curb energy
demand, but the initial impact will be to increase the import burden.
Without adequate external receipts from increased export sales, profit
remittances, and inflows of foreign capital, the drain on our balance of
payments could prove disastrous. If the dollar declines, our oil import
bill will only rise further.

At some future date, this subcommittee may investigate the economic
consequences of continuation of the embargo. Hopefully it will not be
long lived.

(l)
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This week we are looking at the U.S. balance of payments under an
alternative set of assumptions. We are presuming that imported oil
will be available, but at sharply higher prices.

We are grateful to the Commerce Department for releasing the pre-
liminary results of their work on the balance-of-payments effects of
future energy imports. The analytical model that the Commerce De-
partment has developed is designed to evaluate different basic assump-
tions with respect to prices and import levels. In the "illustrative
case," provided: If the United States were to import 11.6 million bar-
rels a day of oil in 1980 at a cost of $6.Q25 per barrel landed in the
United States, the total gross import bill for that year would be $26
billion. Of this, $11.7 billion would be offset by U.S. exports to oil pro-
ducers and to countries receiving assistance from oil producing coun-
tries and $6.3 billion would be returned in remitted profits and earn-
ings on transportation. A current account deficit of $8.8 billion would
remain. The study predicts an additional $5.4 billion might be ex-
pected in long-term investments by the oil-producing countries in the
United States. The basic balance-of-payments deficit would then total
only $3.1 billion. The study also shows that, although the U.S.-pay-
ments position will deteriorate somewhat due to increased energy im-
ports, those of Western Europe and Japan will deteriorate even more.
The only net gainers will, of course, be the oil producing countries. In
these hearings we will be looking closely at the various assumptions
underlying this kind of balance-of-payments model.

This morning, we are fortunate to have with us as witnesses, Mr.
Joseph Yager, director of the energy project at the Brookings Insti-
tution, and Mr. Edward Fried, senior fellow of the Brookings Insti-
tution. We also have Mr. Thomas Stauffer of the Economics Depart-
ment of Harvard University who will focus on the specific problems
related to sizable accumulation of funds by producer states. And,
finally, Mr. Donald Wells of the Economics Department at the Uni-
versity of Arizona will comment on how the United States might
adjust to higher prices for imported oil.

We are grateful, gentlemen, for your help and your promptness in
getting your statements to us.

I will call first on Mr. Yager, then Mr. Fried, then AIr. Stauffer and
Mr. Wells.

Mr. Yager, please proceed.

STATEMENT OF JOSEPH A. YAGER, DIRECTOR, ENERGY PROJECT,
THE BROOKINGS INSTITUTION

Mr. YAGER. Thank you. Mr. Chairman.
Chairman REUSS. Incidentally, all of your prepared statements will

be included in full in the record, and you may deliver them either by
reading them, by summarizing, by going beyond them, or any way
you choose.

M\r. YAGER. My prepared statement is fairly brief, so perhaps I
should just read it.

In a time of crisis, it is important not to lose sight of the forces and
problems which will affect U.S. interests over the longer run. The
current hearings on energy imports and the U.S. balance of payments
are therefore most timelv in that they can serve to put some of our
difficulties in the Middle East in longer term perspective.
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I have been asked to describe briefly the problems that the United
States will face in obtaining the oil imports that it will need in future
years to supplement its domestic sources of energy and to suggest some
possible ways to deal with those problems. In doing so, I must empha-
size that I speak only for myself and that my views should not be
attributed to the Brookings Institution or its officers and trustees.

No one concerned with energy problems can ignore the current
Middle Eastern crisis and the attendant disruption of normal oil sup-
pliers. I believe that it is useful, however, to look beyond the difficulties
that 'we face today and examine the oil-related international problems
that existed before the crisis and that may persist after the crisis has
passed.

There is no physical shortage of oil in the world, but the United
States and the other oil-importing countries share in varying degree
two basic problems:

First, a large part of their oil imports are vulnerable to politically
motivated embargo; and second, they must, at least for the moment,
buy their oil in a sellers' market.

Several additional problems are in large part consequences of these
two basic problems:

Fear of an oil shortage-or an actual interruption of oil supplies,
such as is being experienced at present-stimulates competition for
available supplies and could seriously damage relations among the
major oil importing countries.

The high cost of oil could retard the economic growth of some of the
poorer nations.

Finally, several oil-exporting countries appear to be capable of ac-
cumulating much larger financial resources than they are likely to be
able to use at home. As a consequence, they may be less disposed to ex-
pand oil production, or if they do so, new requirements will be posed
for the international economic system.

I shall leave the financial implications of the changing world oil
market, including the impact of rising oil costs on the U.S. balance of
payments, to my colleague, Mr. Fried. I will deal briefly with the ques-
tion of what might be done about the other problems which I have
described. 'My basic thesis is that in every instance solutions are to be
found principally through international cooperation, rather than
through unilateral U.S. actions.

The only full and satisfactory solution to the oil embargo problem
is of course to bring about a lasting settlement of the Arab-Israeli dis-
pute. But even without a settlement, this problem is far from hopeless.
The United States, wlhich is the main target of the current Arab
measures, received only 15 percent of its oil imports-or about 5 per-
cent of its total oil requiremnents-from Arab countries in 1972. W~est-
ern Europe obtained 70 percent of its oil imports from those couln-
tries in that year and Japan 38 percent. This circumstance explains
wvhv the Arabs have supplemented their embargo of oil shipments to
the United States with overall reductions in oil production in an effort
both to reduce leakage of oil to the United States and to exert indirect
pressure oln the United States throught its allies.

How effective this tactic will be cannot be predicted with any degree
of assurance. Several lessons may, however, tentatively be drawvn from
the current crisis:
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First, oil is a clumsy political weapon; to strike at the United States,
the Arabs must damage relations with other countries with whom they
have no real quarrel.

Second, oil stockpiles are of great value in permitting an orderly
adjustment to reductions in oil supply.

Finally, the major oil-importing countries would be in a better posi-
tion to meet the current emergency if they had agreed in advance on
an emergency allocation and conservation plan and had promptly put
it into effect in response to Arab cutbacks in oil exports.

In approaching the other basic problem of the oil-importing coun-
tries, their weak bargaining position, one central fact must be kept in
mind: Perpetuation of the current sellers' market is by no means auto-
matic. Unless some oil exporters restrict production below levels that
wv-ould be physically possible, a situation of potential excess supply
could develop a few years from now. This means that concerted, co-
operative efforts by the major oil importers to diversify sources of
energy and expand energy supply capabilities could reduce the cur-
rent bargaining advantage of the oil-exporting countries. Possible
multilateral measures to this end might include cooperation in the de-
velopment of the Venezuelan tar belt, the Canadian tar sands, and U.S.
shale oil deposits, assisting other countries-principally the less de-
veloped countries-in surveying prospects for offshore oil and gas,
helping develop Soviet-and possibly also Chinese-oil and gas
resources, and insuring an adequate supply of enriched uranium.
Ongoing national efforts to develop new, higher cost energy resources,
such as the oil deposits in Alaska and under the North Sea, also
obviously serve to improve the position of the oil-importing countries.

As the bargaining power of oil exporters and oil importers becomes
more equal, both might see advantages in an international agreement
-which would stabilize the production and marketing of oil. Formation
of a comprehensive international oil organization, consisting of both
exporters and importers, might be a useful first step in the direction of
eventual negotiation of such an agreement.

An international oil organization might be particularly attractive
to the oil-importing less-developed countries, which have no forum
in which to express their views. The industrialized countries of course
have OECD and the oil exporters have OPEC.

More concrete measures should also be taken by the international
community to cushion the seriously adverse impact of high oil prices
upon some of the developing countries. From a global point of view, the
accumulation of excess oil revenues in a few oil-exporting countries
is an historic opportunity. Some of these revenues should, if possible,
be channeled into the development of the poorer oil-importing coun-
tries. The World Bank would probably be best equipped to undertake
such an effort. The Bank might, for example, issue a new financial in-
strument carrying a guarantee against exchange devaluation or de-
nominated in special drawing rights, which might be particularly at-
tractive to countries with excess oil revenues. The proceeds of selling
this new instrument could then be invested in the development of the
poorer oil-importing countries. Or the Bank might organize joint
ventures to invest in those countries, bringing together capital from
the oil-exporting countries and technical skills from the United States,
Western Europe, or Japan.
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Merely by engaging in a variety of cooperative activities in the en-

ergy field, the danger that the industrialized countries swould pursue

mutually destructive independent oil policies would be reduced. Suc-

cess in shifting the bargaining advantage in the direction of the im-

porters could of course eliminate this danger altogether.
In any case, cooperative efforts such as those outlined above are more

likely to produce a more stable situation and one more acceptable to all

parties involved than would a decision by the oil-importing govern-

ments to form a common front in negotiations with the oil-exporting

countries over the terms of oil supply. There is no doubt room for

more consultation among the major industrialized countries on the

problems involved in relations with the oil-exporting countries, but

formation of an OPIC to confront OPEC would add little or nothing
to the bargaining strength of the importing countries.

In summary, then, the long-term oil import problems facing the

United States and the other oil-importing countries can be solved

through cooperative international action. The industrialized countries

need an agreed emergency plan to meet oil supply interruptions. They

also should act with other members of the international community to

cushion the impact of high oil prices on some of the poorer nations.

Of greatest importance, the industrialized countries should devote

major resources to cooperative efforts to diversify sources of energy

and to increase energy supply capabilities. Through such efforts, the

present bargaining advantage of the oil exporters might be reduced

and favorable conditions created for negotiating an international oil

agreement that would stabilize both the revenues of exporters and the

oil supplies of importers.
Chairman REtrss. Thank you, Air. Yager.
Mr. Fried, please proceed.

STATEMENT OF EDWARD R. FRIED, SENIOR FELLOW, THE
BROOKINGS INSTITUTION 1

Mr. FRIED. With your permission, Air. Chairman, I would like to

start on a provocative note. The large uncertainties surrounding the

security of oil imports pose a number of difficult issues for the United

States-economic, environmental, and political. Of these, the balance

of payments consequences of oil imports are likely to be among the least

important. I say this only to stress the need for the United States to

avoid making the hard decisions that lie ahead on the basis of the

wrong reasons.
Our oil import bill, to be sure, is rising dramatically. The causes are

well known: Higher volume and higher prices. In 1970, U.S. net im-

ports were 3.4 million barrels per day; in 1973, they will be almost

twice that much. In 1970, the average price of Persian Gulf crude oil,

excluding transportation costs, was less than $1.50 per barrel; in 1973,

it may average out at almost $3 a barrel. Oil imports this year, there-

fore, may cost $6.5 billion, more than triple their value in 1970, and

will account for approximately 10 percent of total U.S. imports.

1 The views expressed in this statement are the sole responsibility of the author and do

not purport to represent those of the Brookings Institution or its officers, trustees, or

other staff members.
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Howv far can this trend go 2 In the short run, as the present situation
has demonstrated, it can obviously go very far. During October, as
you pointed out, Mr. Chairman, the producing countries increased
prices by 40 percent. While we have a great deal to learn about elastic-
ities in this area, it is evident that a rapid runup of prices alone-that
is unaccompanied by mandatory actions to restrain consumption-will
neither quickly reduce the demand for oil nor quickly increase the do-
mestic supply. In the medium and longer term, however, higher prices
will have substantial effects on the world oil market-in reducing oil
demand by encouraging conservation measures and shifts to alterna-
tive sources of energy and in increasing supply through encouraging
the more intensive exploitation of conventional sources of oil and has-
tening investments in synthetic oil.

I know you will be going into these matters in detail during sub-
sequent sessions of these hearings. AMy purpose at this point is to
emphasize that if one leaves the short run aside, underlying factors
in the world oil market show no compelling evidence of a physical
shortage of oil nor of a persistent bargainiing advanttage on the part
of sellers. 'Major producers, as the present crisis has shown, can
certainly curtail output to raise prices-but not. without ultimately
affecting world oil consumption in vays that woould substantially alter
the world market balance. For example, a reduction of 1 percent in the
projected rate of increase in world oil consumption would reduce world
import requirements in 1985 by 11 million barrels per day, or by 17
percent of the total projected market of the producing countries. In
sum, while a return to the soft markets and low oil prices of the 1960's
can be ruled out, a continuing sharp runup of prices would seem to be
equally unsustainable.

While long-term price trends cannot now be predicted with any
assurance, it may be useful for present purposes to examine, the finan-
cial implications of a world market in which oil prices increase steadily
but relatively moderately: that is. by enough to assure producing
countries of a significant increase in real prices but not by so much
as to set in motion sharp countervailing tendencies in both oil supply
and demand that eventually would erode the market. Let us assume
again by way of illustration, that price increases of 3 to 4 percent a
year-in constant dollars-might satisfy these conditions. These figures
come out not very different from those of the Department of Comn-
merce that you outlined at the beginning of this hearing, Mr. Chair-
man.

U.S. foreign exchange outlays for oil might increase to $16 billion
in 1980 and $23 billion in 1985-all in constant 1973 dollars. Even this
large an oil import bill should not prove to be a special burden on the
U.S. balance of payments.

For one thing, rising oil import costs will be a pihenomenon common
to all industrial countries. Western Europe and Japan will be increas-
ing their oil imports almost as rapidly as the United States. For the
next decade or so, the United States will account for something less
than one-fourth of the world's oil import bill. Consequently, it should
be able to defray much or all of the foreign exchange costs of its own
oil imports by competing for markets in the oil-producinr countries
that will be greatly enlarged as a result of these oil revenues. and by
increased receipts from the investments of U.S. companies in the world
oil industry.



7

On the basis of the above price assumptions, and taking into account
transportation costs and all factors relating to oil relationships between
the United States and the producing countries, the United States may
have a current account deficit from oil transactions of about $1 billion
a year and a basic deficit of about $2 billion a year through the period
in 1985. Since the U.S. current account can be expected to double
between 1973 and 1985, increasing from approximately $80 billion to
$160 billion, the relative significance of this deficit would decline over
the period. And if the producing countries with financial surpluses
to invest abroad made onlv a moderate proportion of their investments
in the United States, that deficit could easily disappear.

These results, of course, depend heavily on the future international
competitive position of the United States, which will determine its
ability to compete in the rapidly enlarging markets of the oil-pro-
ducing countries. But the need to maintain a strong international
competitive position is even more necessary as a determinant of
whether the United States will be in equilibrium in its economic re-
lations with other industrial countries which, of course, quantitatively
are many times larger than transactions in oil. In other words, oil does
not add to the U.S. problem of maintaining equilibrium economic re-
lations with other industrial countries. Indeed these projections sug-
gest that if the basic accounts of the United States turn out to be in
balance or in small surplus for 1973, as now seems to be in prospect,
increasing oil imports over the future will affect them very little, one
way or the other.

Oil prices higher or lower than those assumed probably would not
make very much difference as far as the balance of payments is con-
cerned. Higher prices would mean larger balance of payments deficits
from oil in the short or medium term, as vou pointed out, Mr. Chair-
man, but since the United States is in a better position to reduce oil
imports than either Western Europe or Japan, they probably would
result in smaller U.S. balance of payments oil deficits, or even sur-
pluses, in the longer term. Conversely, lowver oil prices would mean a
smaller oil deficit in the short run buit eventually much of this saving
in foreign exchange would be largely offset by smaller exports to the
oil producing countries.

On the other hand, a rapid increase in the value of oil imports
poses a number of questions for the international economic system
that will require consideration. Briefly stated, projected oil transac-
tions could mean the generation of financial surpluses by oil producing
countries averaging $8 to $10 billion a year over the period 1975-85.
These surpluses, I might add, Mr. Chairman, are net, or after al-
lowances for assumed levels of military and economic assistance from
Arab oil producing countries to other Arab countries. While these are
large amounts, they will emerge during a time when the combined
G-NP of the IUnited States. Western Europe, and Japan would average
almost $4 trillion a year. A combined economy of that size could
readily absorb the savings of oil producing countries.

What then are the problems? The possibility that the Arab coun-
tries might use their financial surpluses to destabilize or destroy the
international monetary system can be rejected out of hand. In the first
place they will be accumulated on a significant scale by only a few
countries, principally Saudi Arabia, the United Arab Emirate, and
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Kuwait. If these countries seek to achieve radical policy objectives,
they would use oil exports, not financial transactions, for the purpose.
As far as their financial surpluses are concerned their interests lie in
finding the most attractive investment opportunities, and this endeavor
would be enhanced by stability rather than instability in the ex-
change markets.

The unique characteristics of the oil trade, however, pose issues
relating to the operation of the international adjustment mechanism,
which will require careful consideration in international monetary
reform. They derive from the facts that oil exports move almost ex-
clusively from a relatively small number of developing countries to
the industrial countries, that a large part of the offsetting transactions
will be in the form of services rather than goods, and that oil exports
will not be entirely offset in the current account.

This will mean, first, that the industrial countries as a group can
have substantial trade deficits in a situation of balance of payments
equilibrium. If industrial countries accept such deficits as being
normal, no problems are likely to arise. However, if they persist in
neomercantilist attitudes toward their trade position, which certainly
have characterized their policies for a long time now, these deficits
can contribute to protectionist tendencies or give rise to exchange rate
policies that by definition could only worsen the situation. Certainly
the industrial countries could only worsen, not improve, their trade
position toward oil exporting countries by depreciating their ex-
change rates.

For the same reason, these factors will have to be taken into account
in formulating the new rules for exchange rate adjustment. The fact
that a few oil producing countries will be accumulating large financial
reserves would not be grounds for their revaluing their exchange
rates. Nor would the absence of reserve accumulation on the part of
selected industrial countries necessarily be grounds for their not
revaluing exchange rates. For the first group of countries, revaluation
would worsen rather than improve adjustment. For the second group
of countries, avoidance of revaluation might lead to the persistence
of disequilibrating rates for trade among the industrial countries.

And finally, the existence of financial surpluses in a few oil produc-
ing countries should be taken into account in determining needs for
the creation of special drawing rights-SDR's. Should these coun-
tries choose to use part of their surplus to add to their monetary
reserves rather than to invest in the industrial countries, or elsewhere,
this action would represent a new and possibly continuing require-
ment for additional international liquidity. A failure to allow for it
could be a source of future disequilibrium in the system.

One means of mitigating each of these problems would be to devise
special financial instruments through -which the surplus financial
revenues of the oil exporting countries could be channeled into devel-
opment assistance, and thereby spent for goods and services ultimately
entering into the current account of the industrial countries. As noted
by -Mr. Yager. a special World Bank debt instrument, whose exchange
value in SDR's was guaranteed by the industrial countries would have
its attractions for the oil surplus countries and might thereby serve
this purpose, at least in part. Another possibility would be to provide
for special activations of SDR's for sale to oil exporting countries
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whenever they chose to hold surpluses in this form rather than as
short-term financial balances. The IMPF could then invest the proceeds
of these special issuances of SI)R's in the World Bank's International
Development Association, thus setting in motion a stream of addi-
tional demand for the goods and services of industrial countries that
would help to offset the foreign exchange cost of their oil imports.
These SDR's would have to carry an appropriate interest rate, the
cost of which the industrial countries would have to finance, directly
or indirectly. None of the usual arguments against a link between
SDR's and development assistance would seem to apply in this case.
It would not contribute to inflationary pressures, since the SDR's in
effect, would be in payment for the equivalent amount of oil. And
by replacing Eurodollars, or reserve currencies with SDR's, this form
of link would be a stabilizing element for the international monetary
system.

In sum, Mr. Chairman, each of the special problems posed by finan-
cial surpluses in selected oil producing countries appears to be readily
manageable. The magnitudes are not large when viewed in terms
of the present and prospective size of the world economy and the
organizational and procedural requirements are reasonably straight-
forward. But these issues will have to be specifically considered by
the industrial countries in the formulation of future international
trade and monetary policies, and in some respects special provisions
will be necessary to deal with them.

Thank vou, -Mr. Chairman.
Chairman REUSS. Thank you, Mr. Fried.
Mr. Stauffer, please proceed.

STATEMENT OF THOMAS R. STAUFFER, LECTURER IN ECONOMICS

AND RESEARCH ASSOCIATE, CENTER FOR MIDDLE EASTERN

STUDIES, HARVARD UNIVERSITY

M r. STAUFFER. Thank vou, Mr. Reuss. I apologize that my prepared
statement has not arrived, but there were some logistic failures in my
office yesterday. But, in any case, I had not proposed to read it but
rather to summarize the prepared statement informally. Barring
some subsequent failure, it should arrive in about an hour.

Chairman REUSS. When it arrives, it will be included in full in the
record.

Mr. STAUFVEn. Thank you.
I would like to focus on four points which I think are of interesc

here, and shall not attempt any comprehensive coverage of so complex
a question.

The four issues which I feel are worthy of note are the following:
First of all, I would agree in part with Mr. Fried that the future

dollar deficits on oil accounts are probably overstated because our un-
derlying calculations have seriously understated the flexibility of our
economy to react to higher prices over a period of 10 years.

Second. I think by far the most important question here is not
what the oil exporting countries might do with their surplus revenues,
but rather the more basic question of whether they would even be
willing to accumulate them in the first place. The volumes of oil which
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the Western world needs at the present time imply very large surplus
revenues for these countries. Hence, there is a need for some outlet
for those revenues lest, indeed, the oil may not be produced at all-
which I think has far more serious economic repercussions.

The third point is that insofar as one wants to induce these countries
to produce oil in excess of their current revenue needs, some form of
secure and mutually desirable financial asset will have to be created.

The fourth point is a word of caution-perhaps a voice in the wil-
derness-with regard to the notion that long-term investment by
the oil exporting countries is really an offset to oil imports. Someone
stated this morning that the deficits in oil accounts disappear if the
oil countries make investments in the United States or the industrial-
ized countries. That is technically true if you take a very narrow, my-
opic view of the definition of the balance of payments. The disadvan-
tage of this myopic interpretation is that it involves a trading of long-
term liabilities against the current consumption of a consumption
good, which is an undesirable practice, I would suggest.

Let me turn to these in sequence. With regard to the overstatement
of the deficit, Mr. Fried summarized many of those points. The cal-
culations all excluded the effect of the recent price increases. Prices
of domestic and foreign oil have gone up anywhere by a factor of two
to three over the past couple of years, and this means that future con-
sumption of fuel in new equipment is going to be much lower than
otherwise, that there will be a drop in the growth rate for oil. For
example, new refineries-refineries that are being designed today for
installation a couple of years down the road-use between one-third
and one-half as much fuel per barrel as present refineries. It is possi-
ble to design processes differently and, therefore, to use less energy.
Similarly, as we have seen, the market has recently shifted toward
smaller cars which is another area of major demand for hydrocarbons
where the "redesign" of new equipment is going to reduce the demand
for imports.

Second, with regard to the large inventory of existing equipment,
the turnover of which is very slow, the rise in prices makes it possible
to install energy-saving devices, and I can give a very humble example
from what I have done in my own house, if I may. Over a period of
5 years, I have reduced my fuel consumption by a factor of about
one-third. In other words, a 30-percent reduction in fuel use was
achieved through the installation of storm windows and insulation. The
recent increase in price makes still another fuel-economizing device
feasible in the private dwelling. At the more macrolevel, throughout
the economy, these kinds of opportunities have been created by these
new price differentials, and I think we shall see them exploited on a
wide scale.

Chairman REIJSS. What is the other device?
Mr. STAUFFER. The other device is what is called an automatic stack

damper which reduces fuel losses when the furnace is not operating.
A unit like this would not be economical at a fuel price of 15 cents
per gallon. At a fuel price of 30 cents per gallon it becomes more eco-
nomical and pays off in about 3 years in a larger house.

Throughout our economy, based on the work I have been doing in
this area, I perceive such opportunities, and we will see people rapidly
exploiting them. They represent the expenditure of real costs in terms
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of other resources but they also imply significant savings in fuel con-
sumption in existing equipment without any reduction in total services.

Over and above that. as Mr. Fried mentioned, as prices go up, there
will be some real conservation in the sense of reduction in the use of
equipment. Thus, on the demand side, I think we can expect significant
savings in consumption.

Paralleling that on the supply side, one can also expect increased
supplies of domestic, conventional hydrocarbons-that is, oil and gas-
but with a lag time of 3 to 4 years at the minimum. But, over the period
for which you have asked us to examine the situation-l0 years or
more-I think we can expect a sizable increase in domestic supply
over and above that which was built into the Department of Com-
merce's forecast, for example. As a consequence of the almost doubling
of wellhead oil prices, it is possible to drill deeper, it is possible to look
for smaller fields, and it is possible to exploit both oil and gas fields
which are inherently less prolific-lower flow rates and thus higher
costs.

It is also possible to implement tertiary and more advanced recovery
techniques, so instead of leaving 70 percent of the oil reserves in the
ground, 10 years from now, we may leave only 50 percent in the
ground.

Chairman REUSS. What are primary, secondary, and tertiary? Pri-
mary is just pumping it out?

Mr. STATFFER. "Primary recovery" is where you produce the oil,
using only the natural energy in the reservoir. Pumping is in
between primary and secondary, since one puts energy into the reser-
voir in the form of a pump. Secondary recovery consists of either the
injection of water or natural gas to increase the rate of flow or flush
out oil that might have been left behind.

Tertiary recovery involves the injection of chemicals and more
complex measures, all of which are expensive and were regarded as
uneconomical some years ago. Many of these measures are not merely
economical, but handsomely profitable at the persent time.

Chairman REUSS. The secondary measures, like water flooding, are
used. Are tertiary measures now in use and, if so, where?

Mr. STAUFFER. There are a variety of measures which have been
used on a limited scale, largely experimentally because of their cost.
But that cost calculation was based on oil with a wellhead price of
$3.10. A wellhead price of $6 or $7 may ensue, depending on what the
Cost of Living Council does, and then the tertiary measures can be-
come quite attractive. 'One rather large-scale unit is being operated
in Texas involving what is called a miscible flood using carbon dioxide
injection: but there is a whole spectrum of these techniques available,
all of which, given the new prices, can elicit, over a 3- or 4-year lag
time, significant increases in output.

The upshot is that I would suggest that the volumetric estimate for
our demand for oil is probably significantly overstated as we push to
the late 1970's or early 1980's. This is a consequence both of cutbacks
on the demand side and increased availability on the supply side, quite
aside from what additional energy might emerge in terms of synthetic
fuels from coal. Consequently, the total oil import deficit is going to be
rather less. What price figure one throws in, however, to apply to that
import deficit is an open question at this juncture. But I suspect that
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the net figure for the dollar outflow is going to be less than in the
Department of Commerce report. It will be certainly less than the
rather dramatic estimates published by the Chase Manhattan Bank.

So, we come back to the point that Mr. Fried has made; namely, that
when all is said and done, the net outflow on oil account, which one
can reasonably expect by the early 1980's, is going to be a very small
fraction of our GNP and a rather small fraction of our total foreign
exchange. Hence, I would conclude that the dollar outflow side of the
question is really a secondary issue.

If I may turn now to the second point; that is, whether or not the oil
countries will, in fact, export oil. I think this is, over the medium run, a
much more important issue. Are they willing to accept excess money in
return for the oil which the Western World wants from them-because,
from many kinds of calculations and perceived from their point of
view, oil in the ground may be worth a lot more to them than dollar
accounts in U.S. banks, or shares in Equity Funding or National
Student Marketing or in Swiss accounts which are sterilized and which
bear no interest. Given that the generation of surplus revenues is
inevitable in these countries, a point which we can pursue later if you
wish, I think it becomes vitally necessary to find some way to make
the production of surplus oil interesting to them, which in turn means
creating some kind of assets in which they want to invest and where
they believe that they can do so safely. If we look at the Saudi Arabian
figures for a moment, it can be estimated that the maximum amount of
oil that they must produce to meet their probable future level of cash
needs is approximately 4 million barrels a day. Yet, if demand is to be
met, once the embargo and other problems are eliminated or circum-
vented, Saudi Arabia must produce something like five times the
amount of oil which suffices for its own needs.

Now, from their point of view, there are a number of significant
drawbacks to producing oil which generates surplus revenues. The
first, which has also been touched upon by other witnesses this morn-
ing, is the risk of devaluation and inflation. The Saudis, the Kuwaitis,
and the Libyans, for example, largely sat on their investment port-
folios through the two dollar devaluations. Thev saw something like
20 percent of the equivalent purchasing power of their portfolios dis-
appear over about 18 months. Kuwait, if I remember correctly, lost a
half a billion dollars as a consequence of its extraordinary conservatism
in managing its investment portfolio.

One of the ministers in question phrased the question to me very,
very simply. He stated: "Why should I produce oil and generate
revenues if I see the purchasing power of my assets going to hell ?'"-a
literal translation-and, second, ". . . if I run the risk of having them
neutralized?" as was the term. This comes to the second drawback
from their point of view-that is, confiscation risk of assets held over-
seas. They know what happened to the Egyptian assets in 1956;
they are well aware of the French seizure of Tunisian assets in 1964;
and thev know that the United States seized German assets during the
Second World War.

A third drawback to the creation of large balances is what you might
call the greed of one's neighbors. The larger the balances that they
maintain. the more pressure they are going to be under to make con-
tributions to their neighboring states. And, indeed, that external prob-
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lem extends domestically because the larger are the financial reserves
of the country, the greater are the pressures upon the government to
increase wages for civil servants or, as is done in Kuwait, to buy up
private land and thereby pump money into the private sector.

There are a number of serious drawbacks from their point of view
to creating these surpluses. And I think the question which we in

the consuming countries must ask ourselves now is: What compensat-
ing benefits can we offer to induce them to produce rather than to

invest in the oil in the ground? The first is financial security and the

second is probably going to be some kind of a political tradeoff.

Sheikh Yamani made it quite clear publicly, and he has made it equally
clear privately, that he is uninterested in money as such, but he would
be willing to produce more oil if he sees some political quid pro quo.

This then brings us to what might constitute a secure asset, and I

think that has been adequately treated by my predecesors. But I would
like to mention one device which the British established in 1968 as a

way of insuring the partial security at least of foreign countries'
official balances held in sterling, and this was the Basle Agreement,
which was negotiated in the later part of 1968, and it provided through
a rather complex set of individual negotiations a guarantee of the

dollar value of sterling-denominated reserve assets held by a number
of foreign countries-largely Commonwealth or ex-Commonwealth
countries in the U.K. It guaranteed those assets against a dollar de-

valuation. It proved rather inadequate for the task, because the dollar

and the pound both fell against other currencies, and so these people
who thought they had been secure found themselves incurring sizable

devaluation losses on what amounted to, in effect, 60 to 70 percent of
their portfolios.

Now, if we do want to go the route of providing an investment out-
let, then this is one device which might offer at least a unilateral
approach to that solution, provided it were somehow generalized to
protect the investor against major dislocations ini currency values.

One such formula was built into the OPEC price formula at the
Geneva settlement of last year whereby the dollar price of oil was
pegged to the arithmetical average of nine maj or trading currencies
for tax purposes. That could be made much more sophisticated if one
wished, or one might go to some international asset with some clause
of that sort. But, I think it is crucial that somehow financial assets be
made safe and desirable in order to induce the production of surplus
oil-"surplus" from the producer's point of view-so that the West
can get what it needs, because the consequences of its not getting it
are much more serious.

The final point deals with whether or not foreign investments by
these countries really are an offset to our balance of payments. Tech-
nically, it is. If a billion dollars in oil is imported and if a billion dol-
lars flows out, but if that billion is returned as a capital inflow, then
there is an offset. But, what is left out of that calculation is the service
of the debt. 'We are dealing with the question of whether investment
by the oil-exporting countries in the United States really is an offset
to the balance of payments, to the outflow on oil import accounts, and
I am arguing that it really is not except in a very narrow. technical
sense. Because of the fact that those accumulations of assets must be
serviced, there will be an outflow of dividends, or an outflow of interest.

28-965-74-2
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To give an illustration of the numbers involved, if we assume a con-
stant level of capital inflows earning 7-percent interest, that means
that within 7 years of the beginning of that accumulation, one-half of
the offset will already be wiped out. And within 14 years we will be
back where we were before.

Now, in more complex situations, the numbers are different but this
is the basic drawback to regarding such return flows of long-term in-
vestment as an offset to a current account item.

Chairman REUSS. So. let me ask you in coming to your fairly opti-
mistic conclusion, that the effects of oil imports on our deficits are, in
your judgment, greatly exaggerated. In reaching that conclusion, you
did not factor in anv black ink items on Middle East investment in
this country ?

Mr. STAUFFER. I included really on what the Department of Com-
merce built in. But. since

Ch1airman REFisS. Well, they built something in.
Mr. STAUFFER. They built something in which probably was a little

bit optimistic as to what might really flow back into this country,
barring some political settlement. But, it would appear to me that by
the early 1980's. or even possibly the late 1970's, the overall balance
is not going to be as bad as those figures would suggest, so that even
when you allow for the problem of servicing that debt. if it should be
accumulated. the problem itself is small. If you accept the more pessi-
mistic forecast of what. we will have to import. then I would argue
that because of the servicing of that debt, the situation would be even
worse than those figures suggest-by a quite sizable amount. So. the
apparent inconsistency lies. I think, in the fact that the amounts them-
selves will be small to begin with, so that this complication is not go-
ing to be serious. If one accepts the less optimistic forecast, then this
"debt-service" effect does become serious.

And to summarize the last point, I think to rely upon capital in-
flows to offset our oil import deficit is literally equivalent to borrow-
ing long term to meet a current need. That is bad financial practice;
it is bad practice for an individual; and I think it is bad practice on
the international monetary scene.

Chairman REUSS. Thank you. Mr. Stauffer.
Your prepared statement will be included in the record at this point.
[The prepared statement of Mr. Stauffer follows:]

PREPARED STATEMENT OF THEiOMAS R. STA-UFFER

It is a privilege to be invited to testify before the Joint Economic Committee
upon so complex an issue as the balance of payments implications of U.S. oil im-
ports. It is a subject in which I have a sustained interest, having prepared the
studies included in the report of the Cabinet Task Force on Oil Import Control
and another set of analyses for the Ford Foundation-Rand Corporation project
on Middle Eastern oil. This is also the subject of a monograph which I am pres-
ently drafting.

The attached statement focuses on only four specific issues, since I believe that
this may be more responsive to your query, in view of the other witnesses who
also will testify and who are better qualified on the many other aspects of this
intricate problem:

(1) Forecasting Dollar Deficits on Oil Account.
(2) Financial Absorptive Capacity of the Oil-Exporting Countries.
(3) Financial Security of Oil-Exporting Countries' Portfolio Investments.
(4) Desirability of Oil-Exporters' investments as Counterfiows to Oil Imports.
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These are four issues which I believe to be important and upon which I can

possibly offer useful comment.
With regard to the alarming balance of payments deficits which are forecast

due to oil imports, there are good reasons to believe that the presently projected

estimates are inflated. The newest price increases for imported oil carry over into

our domestic markets and must.be expected to curb consumption in a number of

significant areas, as well as to elicit significant additional supply by the late

1970s. However, insofar as we do import oil, then a central question is the finan-

cial absorptive capacity of the oil-exporting countries. This will determine how

much of their oil revenues will flow into the international capital market and,

almost more importantly, will directly influence the likely levels of production in

"swing" countries such as Saudi Arabia or Iraq. Thirdly, since levels of oil pro-

duction which are desired by the West and Japan imply oil revenues to these

countries which are far in excess of their needs, it becomes vitally important that

the consumer nations contrive some attractive and secure outlet for these surplus

funds. Otherwise, oil production may be restrained. Fourthly, we must be alert to

the future burden of dividend payments and debt service which is the concomitant

of any accumulation of financial assets in the United States by the oil-exporting

countries. Because of this less-recognized burden, direct investment by them in the

United States is not truly an offset to our increased oil imports.

FORECASTING DOLLAR DEFICITS ON OIL ACCOUNT

First of all, I wish to inject a note of caution with regard to the interpretation

of the dramatically large dollar outflows which 'have been forecast on oil account

for the 1980's. Although it is often useful to dramatise an issue in order to focus

attention upon a possible problem, it is also undesirable to catalyze possible over-

reactions. The dimensions of the possible balance of payments problem may be

exaggerated. In particular, most of the forecasted dollar deficits appear to err on

the high side, quite apart from the more fundamental question of whether even

such large deficits might be accommodated through the international adjustment

process. The existing estimates of the U.S. needs for imported oil are all predi-

cated upon price and demand patterns which prevailed prior to the rapid changes

in the prices of imported oil, which doubled or tripled over the past three years.

Even recent forecasts do not reflect any careful assessment of the implications of

these new price patterns.
More precisely, there are three sets of considerations which suggest that all

such forecasts are likely to be much too high, plus a fourth consideration which

contributes in the opposite direction. Additionally, it is necessary to note carefully

the time horizon to be discussed: over the next 3-6 years there is only limited scope

for additional supply, but some latitude for reducing demand or the growth in

demand. Over the longer period, there is very considerable scope for the increases

in domestic supply of all forms of energy. as well as similar potential for reduction

in demand in response to the very much higher prices. Since imports of oil are the

difference between domestic demand and supply, modest adjustments on both sides

of that equation can produce sizable reductions in the need for imports, even

though those adjustments themselves do not imply fundamental shifts in the aver-

age, overall patterns of energy use or production by the mid-1980's.

If we turn to the question of consumption (demand), the first consideration is

the improvement in efficiency of new hardware. It is clear that newly-designed

equipment will be much more efficient thermodynamically than the state-of-the-art

installations of, say, last year. New refineries, for example, are expected to con-

sume about half as much refinery fuel per barrel processed at present "best-design"

units, reflecting the designers' ability to trade off fuel consumption against addi-

tional outlays for recuperators, heat exchangers, combined-cycle systems, and

other forms of energy-economizing hardware configurations. There has already

been a marked shift away from the larger U.S. cars to the smaller domestic models,

just in the last few months, which implies an appreciable drop in additional deman

within the most important category of demand for liquid hydrocarbons. Moreover,

as existing automobiles or other equipment are replaced by newer, more efficient

units, the base requirements will drop correspondingly, further reducing the esti-

mated need for imports.
Secondly, with regard to the existing equipment which embodies older, less effi-

cdent design principles, some economies in fuel may also be anticipated. Again,

higher fuel prices mean that retrofitting fuel-economizing modifications on to

existing hardware can be justified in many more cases. This is all the more
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apparent since prices will have doubled in many instances so that the economic
incentives are large. We may expect much more widespread insulation of
privately-owned homes or apartments where the landlords are responsible for
heating bills, for example. Similarly, it is possible, although less certain, that
both industrial and individual consumers may use equipment less, even after
effecting whatever economies are possible.

The net impact of these effects upon both new equipment and the existing inven-
tory of equipment is that the growth in energy consumption is probably overstated
over the longer period, quite aside from the effect of any possible slowdown in
economic growth which would further reduce projected energy needs. As a very
homely illustration of what is possible, let me cite my own experience with my
home heating system. Over a five-year period since acquiring a house which had
been built in the 1930's, I have reduced my heating oil requirements by about one-
third, after allowing for degree-day differences, by: (1) installing storm win-
dows; (2) laying six inches of fiberglass insulation in the attic floor; and
(3) weatherstripping the leakier windows. With the new increases in the price
of No. 2, it is now worthwhile to install electrical flue dampers for an additional
saving of 10-15% in fuel. Such opportunities at both my level and grander levels
are widespread, and we must expect that they will be exploited increasingly,
thereby reducing the prospective need for oil imports.

Thirdly. the quantum jumps in the prices of imported oil have rendered eco-
nomic a variety of energy production alternatives which previously were marginal
or quite uneconomic. If domestic energy prices are unfettered, then we can expect
significant increases in the production of domestic conventional fuels. (oil and
gas) with a lag of some 3 years or more. Specifically. there is then scope to more
than offset the decline in domestic oil and gas production which otherwise has
been forecast. Not only is it possible to discover and develop smaller and/or
deeper hydrocarbon reserves, it is also possible to realize higher recovery factors
on known or future reservoirs (present average is crica 30%), by initiating more
costly forms of secondary or tertiary recovery.

The thrust of these effects-assuming that the blighting influence of the Fed-
eral Power Commission is eliminated and that no new regulatory impediments
are created-is to ensure a higher level of domestic supply than has hitherto been
projected. This also cuts deeply into the forecasted import needs, and leads one
to conclude that the response both of domestic demand and domestic supply to
the unanticipated rises in world price levels will contribute to an important reduc-
tion in future import needs.

We have argued that the volume of imports may be much less than is ordinarily
forecast; the dollar drain depends not only upon volume but also upon govern-
ment revenues per barrel, the share of participation crude oil, world trade pat-
terns, and other imponderables. My own research suggests, for example, that the
return flows on trade account will be less than estimated by the Department of
Commerce, since the marginal propensity of the oil states to import from the
United States has been much less than the average propensity since 1967. In some
cases it is close to zero and far from Commerce's figure of 25%.

More important, however, is the ominous uncertainty which surrounds the
future price level of imported oil, whether from the Middle East, Venezuela, or
Canada. Some economists have prominently predicted a decline in the world price
to one dollar; their error has become equally prominent, but we still are little able
to predict future levels. Some price plateau must exist, based upon alternate fuel
technologies, but it may imply an equilibrium at prices still substantially above
those today.

Thus, in such measure as prices increase still further, this could partially or
fully offset the reduction in projected volumes of imported oil. On the other
hand, still higher prices would induce further responses in terms of reduced
domestic consumption and increased domestic supply of oil and gas or, over the
longer period through the mid 1980's, could elicit sizable increases in domestic
production of surrogates such as gas or liquids from coal.

On balance, therefore, the dollar drain resulting from oil imports may be rather
less serious than it presently appears. If we take the Department of Commerce's
figure of a $1T billion outflow on basic balance for 1980, that represents about one
percent of the likely GNP. Moreover, that calculation omits the short-term assets
accumulated by the oil-exporters which, if only partly held in the U.S., would
largely finance that deficit. Since the United States, almost uniquely blessed with
large and readily accessible coal reserves, is in a position to achieve near autarky
in energy over the next two decades, and since the necessary measures are now
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commercially viable because of the price of imported oil, I would suggest that the
issue of dollar outflows for oil can be subordinated to the more important ques-
tion of the overall, long-term strength of our economy.

ASSETS VERSUS OIL

It has frequently been observed that the oil-exporting countries of the Middle
East will probably accumulate staggeringly large financial surpluses over the next
ten or twenty years, and it has been asked whether these accumulations might
undermine the stability of the world's financial markets. A far more important
question is whether those countries will be willing to produce oil and generate
financial reserves well in excess of their foreseeable needs. In other words, the
more crucial question, I suggest, is not how those reserve assets will be used or
where they might be placed, but rather the more basic question of whether or
not the associated volumes of oil will be produced in the first place.

Phrased still differently, oil in the ground may be a more attractive asset than
dollar accounts, shares in Equity Funding, or sterilized and non-interest bearing
Swiss franc deposits from the standpoint of those oil exporters with the greatest
potential for increased production. If this oil is not produced, there ensues a
far more serious problem for the world economy than any question of the struc-
ture or disposition of their investment portfolios.

Except for Iran and Algeria, among the countries producing a million barrels
per day or more, future oil revenues, even at modest growth rates in production
levels, will more than suffiee for their near-term needs for imported goods and
services, so that significant increases in production necessarily entail generating
large financial surpluses. While I cannot offer any precise estimates, several
rough measures indicate this effect.

First, we can note that Saudi Arabia increased its foreign exchange reserves
by $1.5 billion in 1972, saving about one-half of its reveunes. Since then, its reve-
nues per barrel have more than doubled, and, until the embargo of last month,
its oil production had risen 50% over the 1972 level. Had it not been for the latest
Middle East war, which led both to a curtailment of production and to increased
outlays for regional military and economic aid, these levels would have implied
a further increase in foreign exchange holdings of well over three billion dollars
in calendar 1973. A full year at the new revenue and at, say 9 million B/D of
production, would yield a surplus of about $7 billion.

ILLUSTRATIVE FINANCIAL ABSORPTION LEVELS (KUWAIT)

1965 1970

Population - 467, 000 739, 000
Non-Kuwaitis -(247, 000) (391, 000)

Total imports (KD) I -(2) (3)
Imports(amount percapita) -$862 $856

X KD equaled $2.80 (1970).
2 KD144MM.
o KD227MM.

The scope for increasing domestic expenditure of oil revenues within the oil-
exporting "surplus" countries is rather limited, since their administrative and
technical cadres are still inadequate to the task, and an excessive rate of spend-
ing, or rate of increase in spending, creates inflation, causes structural dis-
locations and establishes undesirable precedents for waste and corruption. By
way of illustration, we note that Kuwait has been unable to increase its per
capita expenditure out of oil income over the most recent five years for which
the data is available. As shown in the table below, the level of imports has
stagnated at about $850 per head, and growth in total merchandise imports
has only barely tracked overall population growth, which includes a sizable
immigration of non-Kuwaitis from overseas. If we use this figure as a rough
measure of an upper bound for feasible, domestic expenditure levels over the
next few years-excluding foreign loans or assistance-and extrapolate that
experience to Saudi Arabia, it is equivalent to a production level of 3.3 million
B/D, based upon the level of government revenues per barrel in October 1973
and the population estimate of 5 million souls for Saudi Arabia.

Even that estimate involves a tripling of the present level of per capita
imports, as compared with the present in Saudi Arabia. Given the absorption
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limits discussed above, that increased rate of expenditure could not be realized
except over a period of some years, so that even a production level of under
4 million barrels per (lay generates sizable surpluses. Yet output must rise to
circa twenty million B/D by 1980 if consumers' projected demands for oil
are to be satisfied. Under even the most optimistic forecast, the "surplus"

countries' capacity to spend on imports cannot keep pace with the revenues from
needed production levels, so some outlet for the surplus funds must be found-
financial assets, aid to neighboring political allies, or both.

Consequently, generalizing from these two isolated examples, we may ask
whether Saudi Arabia, the principal future source of incremental oil produc-
tion in the Middle East, plus-to a lesser extent-Abu Dhabi, Libya, Iraq, or

Kuwait will be willing to accumulate such large portfolio holdings. Several
factors militate against an accumulation of conspicuously large financial
reserves:

1. Devaluation and inflation risk.
2. Confiscation or sequestration risk.
3. Covetousness:

a. Domestic
b. Foreign

Devaluation losses have been painfully real. The Governments of Saudi Arabia,

Kuwait and Libya all quite steadfastly held their dollar and sterling assets
through both devaluations and thus saw an appreciable fraction of their port-

folios' values dissipated, while the multinational corporations and banks, as well
as some other governments, hedged and switched currencies with varying degrees
of success in order to protect their own reserve assets. Portfolio managers there

are now fearful of a repeat performance of weakness of the dollar, and theirt
reluctance to acquire more financial assets is reinforced by the inroads which

inflation makes upon even the relatively high yields on Eurocurrency bonds or
deposits.

Sequestration risk reflects their fear that the weapon of nationalization, which
they have wielded often enough in recent times, might be reversed. their over-
seas financial holdings assuming the role of the European and American oil

investments in the host countries. Such portfolio investments could possibly he

"laundered" and camouflaged by being passed through trustee accounts in
Switzerland or conduit corporations in various of the tax havens or accommo-
dating states in Europe, but this risk, nonetheless, adds to their unwillingness to

accumulate financial assets as such. Oil in the ground still appears to be the most

secure form of investment and, to boot, may well offer the highest real return.
The other liability which results from accumulated assets is a consequence of

the prominemice of such financial balances. The larger are those balances, the more
susceptible is the country to demands from less well-endowed neighbouirs. Pres-
sures both domestic and external for increased spending are essentially propor-
tional to the size of the country's financial assets. Neighbours can clamouir more
insistently and more convincingly for aid when they can point to escalating assets
as reported officially by IMF publications. Similarly, when the Governmient is
known to be "fat", local notables or the parliament are more likely to demand
new wvelfare programs, recurrent pay raises for the military and civil service, or
more extensive public purchases of private land, the latter, for example. being a
popular vehicle for transferring public funds into the private sector in Kuwait.

New determinations of what constitutes the desired level of income, allowing
for increased obligations to Egypt and Syria, plus possibly increased defense
needs of their own, will logically follow the resolution of this most recent con-
flict. The newest price increase facilitated increases in gross revenues even
though output is actually curtailed. But additional revenue may be needed to
maintain larger aid programs, so that surplus revenues may be temporarily
reduced.

Nonetheless, the disadvantages of excessive income will weigh heavily in the
Councils of State, when oil output increases are again considered. Kuwait. it is

to be remembered, decreed a production freeze some time ago for purely fiscal
reasons, and also allocated a specific fraction of State revenues for reinvestment
in special reserve accounts. Saudi Arabian leaders have several times expressed
their qualms about unrestricted increases in oil production, and have suggested
that political promises were of more interest to them than mere money as the
quid pro quo for future increases in production. Such extra-economical considera-
tions will probably loom even more important as future decisions about allowed
production levels are reviewed.
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Far from competing frenetically for increased production, as prophesied by
Professor Adelman, the exporting countries instead are inclined to restrain
production. Ingenuity and plausible incentives-financial, or political, or both-
may be necessary to elicit the desired levels of oil production. This issue-
whether the oil wvill be forthcoming-is to my mind the most important aspect of
holdings of portfolio assets by the oil-exporters, and their use of such assets, as
distinct from their existence, is really a secondary issue.

FINANCIAL SECURITY OF OIL-EXPORTIN-G COU-NTRIES' PORTFOLIO INVESTMENTS

One device which might make accumulation of financial reserves by the oil-
exporters more attractive-or, at least, less unattractive-would be a more gen-
eral version of the Basel Agreement, which could be extended to official dollar
assets held in the United States by oil-exporting countries. The original Basel
Agreement was an understanding between the U.K. and those principal sterling-
area countries which maintained sizable sterling-denominated balances or asset
positions in the United Kingdom. After the devaluation of 1967. in order to
discourage those countries from liquidating their sterling holdings too quickly-
with obviously disruptive effects-the U.K. Treasury offered to guarantee a
specified, large, but individually negotiated fraction of each country's holding
against devaluation of the pound with respect to the dollar.

The Basel Agreement, as finally implemented, was not an overwhelming suc-
cess. because it transpired. contrary to most expectations, that the dollar and ster-
ling both proved to be weak, and joint devaluations occurred for both with respet
to the other major trading currencies. Since the oil-exporting nations' transac-
tions are largely with those other nations-Continental Europe or Japan-they
perceived an effective devaluation loss on some 60-70% of their sterling port-
folios, in spite of the structural guarantees under the Basel Agreement.

Consequently, since shifts in currency values are nowv multi-dimensional, rather
than simply bilateral vis-a-vis the dollar as was the case in happier times long
past, any modernized reincarnation of a "Basel Agreement" would necessarily re-
quire a more sophisticated definition of the reference point for measuring devalua-
tions or revaluations. The metric for 'Valuation" would need to be more com-
plicated than the simple link between the dollar and the pound which was em-
bodied in the original agreement of 1968.

One extremely simple such attempt at a multi-dimensional valuation formula
was incorporated into the OPEC crude oil pricing formula after the Geneva Settle-
ment of last year. It provided for an adjustment of the OPEC member tax refer-
ence (which were and are still denominated in U.S. dollars) in proportion to
any movements in the simple arithmetic averages of the values of some nine
currencies with respect to the U.S. dollar.

The simple "'OPEC-type" devaluation formula resulted from a negotiated com-
promise. It has a serious drawback, consequently, because it can either under-
compensate or overcompensate, depending upon actual circumstances. A still
more refined version would weight the various currencies in terms of the in-
vestor countries trade and/or investment patterns, including the possibility of
chain-linking periodic revisions of the formula to reflect any secular changes in
those patterns.

A device of this sort could be so constructed to offer the oil-exporting coun-
tries protection against currency devaluation for their portfolio investments in
the United States or other oil-consuming countries. It is more difficult to offer
any insurance against depreciation in value because of inflation, or. more relevant-
ly, because of different rates of inflation in different depository countries. because
measurement of purchasing power is uncertain. Approximations, however, are
possible.

There remains a more serious obstacle to the creation of an attractive financial
asset into which surplus oil revenues might he attracted. If an oil exporter does
accumulate significant assets in the United States, those assets become a poten-
tial hostage for the political conduct of the investor country. Indeed, this is one
reason why the Middle Eastern oil exporters have maintained only a small frac-
tion of their investment assets in the United States. All are familiar with the
precedents of the U.S. Seizure of German assets during World War Two-includ-
ing some held via Swiss or neutral nominees-or the French sequestration of
Tunisian assets in the mid-1960's, or the British freezing of Egyptian sterling
deposits in 1956.

Thus, political apprehensions become a major obstacle, and these would need
to be soothed or eliminated before sizable counterfiows of investment capital on
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official account into the United States could be induced. In one sense, this con-straint implies an almost circular argument. If Middle Eastern oil does finallyflow to the U.S. once again-the only circumstance under which this discussionof dollar outflows is at all meaningful-that fact itself will presume some sortof fundamental political raprochement in the Middle East, which itself impliesthat the political risks of sequestration, etc., as perceived by the oil-exportingcountries, are very much reduced, if not eliminated completely. Nonetheless,if a desirable and attractive asset is to be constructed, sequestration riskmust be duly considered, and the only solution may in fact be the creation ofsome form of truly international asset, which is guaranteed to be both conver-tible and liquid by a credible and maximally depoliticised international organi-zation such as the IMF or the BIS, or possibly even the IBRD. In any case, somesort of guarantee against political loss might well be needed over and above a
devaluation protection.

DESIRABILITY OF OIL-EXPORTERS' INVESTMENT AS COUNTEJFLOWS TO OIL IMPORTS
The fact that the U.K. needed to guarantee such foreign assets in order tohold the reserve balances of the sterling countries highlights another problemassociated with regarding portfolio investment by the oil-exporting countries asa balance of payments offset to our increased imports of oil from them. Inthe narrowest sense an inflow of long-term investment can offset an expenditureon current account, but only when one interprets the balance of payments defini-tions in the most myopic sense. Each year, such an offset is possible, but thenarrow, formal definition of "balance" excludes from the calculation the annualdividend or interest payments on the steadily accumulating asset balances.
This effect can be illustrated very simply for the case where the inflows areconstant each year, which is equivalent here to assuming a constant level ofoil imports each year. Then, if the average interest or dividend rate is 7 per-cent, the debt service charge alone will already offset one-half of the "offsetting"

capital inflow by the seventh year. By the 14th year, the interest charge willequal the oil import bill even if the surpluses are continually reinvested.
Britain succeeded in "financing" its balance of payment deficit on current ac-count, including oil, for a number of years by exploiting its role as a reserve

currency center and gathering the surpluses of its supplier countries in the
form of British Government bonds, local council issues, or bank deposits. This
method for financing a chronic deficit failed ultimately as the pound came under
pressure, so that suppliers were less willing to hold ever greater balances, and
as the service costs built up to the point that the annual increase in balances
did not equal the debt service charge.

In effect, the device of regarding the accumulation of dollar balances by oil-
exporting countries as an offset to our increased imports of oil is very short-
sighted. At best it is a way to gain some time until we can achieve either energy
autarky or a more fundamental equilibrium in our balance of payments position
by some other route. It would be dangerous, however, to regard the financing
of oil imports-which represent current consumption needs-through the accu-
mulation of long and short-term liabilities, as anything other than a short-run
expedient. In particular, it would be very dangerous to view such balances with
complacency-or even solicit them as a solution, as argued by the Department
of State-since that myopic focus ignores both the debt servicing obligation
and any question of the final liquidation or disposition of those balances.

Chairman REUSS. We will now hear from Mr. W\Vells.

STATEMENT OF DONALD A. WELLS, PROFESSOR OF ECONOMICS,
UNIVERSITY OF ARIZONA

Mr. WELTLS. Thank you. Mr. Chairman.
One of the concerns I want to express today is the need that we

have for meaningful indicators of balance-of-payments performance.
I doubt that our traditional measures give us much insight into in-
ternational economic performance and the problems that are posed
by the rising petroleum imports that we are going to face.
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Increases or decreases in the U.S. balance-of-payments deficit, a
deficit which has persisted over the past 20 years, today serve only
in a limited way as a guide to policy decisions, and estimates of
potential deficits in my opinion do not offer much assistance in evalu-
ating the international impact of the U.S. energy shortage. It is at-
tempted here to explain why the current balance-of-payments meas-
urements give us little insight into the costs of a growing reliance
on foreign sources of energy, and to identify approaches which pro-
vide a suitable basis for making choices. I think the big change that
has occurred in this regard is the greater degree of flexibility in the
international exchange rate system.

The current measures of the balance-of-payments position of the
United States-net liquidity and official reserve transactions bal-
ances-identify net changes in liquid assets and liabilities as the meas-
ures of the deficit or surplus. But with freely fluctuating exchange
rates, net changes in the holdings of liquid dollar assets by nonresi-
dents are based on commercial considerations; that is, they reflect the
demand for liquidity. In this perspective, our present concepts of bal-
ance-of-pa~yments deficits become measures of net foreign demand for
U.S. liquid assets. As such, these deficits should not be viewed as
nee-ssarily favorable or unfavorable.

We know that we do not live in a world of f reely fluctuating exchange
rates determined only by market considerations. The floats are con-
trolled by governments which purchase and sell U.S. dollars and
liquid assets. For the past 2 years other governments have attempted
to limit the appreciation of their own currencies primarily in order
to protect the competitive position of their exports. Increases in U.S.
liabilities to other governments assume a somewhat different mean-
ing than those based only on commercial considerations, but with flexi-
ble exchange rates their purchases of dollars or dollar assets are es-
sentially discretionary decisions. And regardless of whether these
assets are acquired on private or public accounts, the effect is to reduce
the real cost to the Uiited States of its imports and investments abroad.

Therefore, in this context, I find it difficult to assess the policy sig-
nificance of an increase in the balance-of-payments deficit. Under a
fixed exchange rate system, deficits tend to depress the values of Cur-

rencies, and countries are forced to take corrective actions to maintain
these values. MWith efforts to increase international receipts relative
to payments, deflationary policies are adopted with their resultant
costs of lower rates of growth and higher unemployment. And today,
with a fluctuating exchange rate system, for the United States there
is no official obligation to maintain the value of the dollar, and the
deficit becomes essentially a measure of the "voluntary" aaccumulation
of U.S. liquid assets. If we view these deficits as primarily short-term
loans to the United States,. duringr a period -when other countries reduce
their accumulation of these assets: that is. a period when our deficit
is reduced, -we would, in many respects, incur a higher cost than a
period when the deficit is actually higher.

A posture of maintaining flexibility of the dollar has its costs. and
these are costs which balance-of-payments deficits do not measure. W~e
simply do not get at these costs in an adequate way. As the value of the
dollar decreases, the prices of imports increase relative to exports. and
this means for us as a society that we have to commit more resources
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to exports in order to finance a given volume of imports. The past year
is quite instructive in that regard. Our rising levels of agricultural
exports, made cheaper in international markets by the depreciation of
the dollar, have contributed to higher prices and shortages in this
country. This means that any depreciation of the dollar which is as-
sociated with energy imports -will result in increases in real costs of
this tvpe.

Another consequence of this balance-of-payments posture will be in-
creased amounts of foreign investment in the United States. There
have been increased foreign holdings of corporate bonds and stocks,
and a contributing factor has been the depreciation of the dollar,
which has helped to induce investors abroad to purchase dollar denom-
inated securities.

I want to suggest today that these two considerations illustrate the
weaknesses of our current measures of the balance-of-payments posi-
tion of this country. They offer us little guidance in contending with
development which accompany appreciation or depreciation of the
U.S. dollar. There is nothing wrong with the measurements, per se. as
long as we recognize developments which are more important and for
which these measurements offer little insight. We faced this problem of
interlpretation and analysis with fixed exchange rates, too, particularly
from 1965 onward, but the adoption of more flexibility in exchange
rates has heightened the problem. So, to assess the impact of rising
imports of energy sources, we should not focus primarily on the po-
tential balance-of-payments deficit; rather, we should take a broader
perspective of the potential costs and benefits.

What I would like to do now is bring up a number of considerations
that I think do deserve our attention. I think on the basis of the dis-
cussion this morning that I need not spend any time on the concept of
an international energy balance. I think we all recognize that in eco-
nomic terms this does not have too much meaning, and that the com-
position of trade is always changing, given different availability and
costs both here and abroad. Therefore, we should not concentrate upon
this.

The second point that I would like to emphasize is that any projec-
tions of balance-of-payments developments should be regarded as
speculative. We made an attempt back in 1963 to project ahead 5
years in the balance of payments and it offered us little insight. The
literature has gone from dollar shortage to dollar glut very quickly
and perhaps right now is changing back again. To attempt to look
ahead 5 or 7 vears and anticipate the balance-of-payments position of
the United States is not going to be very helpful.

A third point that I think should be emphasized is that if by 1980
oil imports grow to between 15 and 20 percent of our total merchandise
imports, as has been projected by many. this signifies that a growing
segment of U.S. imports will be relatively price inelastic, and thus a
segment of our imports will be less responsive to balance-of-payments
policies aimed at a reduction of imports through more stable domestic
prices, or through depreciation of the dollar. Whatever policies we
adopt we have to accept the price inelasticity of imports.

A related consideration to this, and it is tied in closely with many
of the projections that have been made of the U.S. balance of pay-
ments, is that most of the modeling done today seems to focus upon
oil as the swing fuel. We get the large numbers for petroleum im-
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ports that we do today from this basic assumption. I think there is
some growving evidence. especially with the developments in the Middle

East, that this assumption might not any longer be valid and that we
must incorporate into our modeling a growing use of coal. My exper-
tise is not in the area of energy sources, but I have a friend who has
been working on this more recently, and he thinks that our modeling
should use domestic sources of coal as the swing fuel. This would fit
in partially with Mr. Stauffer's remarks on whether or not we can
depend upon the Middle East to increase their oil production to levels
that are assumed bv these studies.

Another issue which may become increasingly important for the
remainder of the 1970's concerns rising levels of foreign investment
in the United States. Attitudes questioning the desirability of foreign
investment which are often expressed by other countries may become
more prevalent here as petroleum-producing countries increase their
investments in the United States. If Saudi Arabia were to allowv its
production to increase to levels approximately 16 to 20 million barrels
per day by 1980, it alone may have from $15 to $30 billion for long-
term investments by 1980. I have projected, given the levels of trade
and output in Saudi Arabia associated with those production figures.
that they might also want to be holding something on the order of $20
billion in short-term assets.

In this regard, I find myself in disagreement with much of the
literature. It is expressed often today that Saudi Arabia does not-
and I put in quotes the word "need"-Saudi Arabia does not "need"
more revenues. To an economist the word "need" has no significance.
*We talk about desires, and there seems to be a prevalent opinion
that Saudi Arabia does not want to become richer in the sense of rising
consumption standards. I think there is nothing in the history of
Saudi Arabia over the past 10 years, that there is nothing in the
development plans of the last 2 years, and nothing inherent in their
society which suggests that they are going to put artificial limits on
attempts to raise consumption standards in Saudi Arabia. It is very
easy to slip into judgments that Saudi Arabia is going to be a very rich
country, but today they are not rich. Only in their last development
plan are they talking about getting electricity into the smaller towns.
and the kind of revolution that occurs in a society when electricity
is brought to such areas for the first time is in Saudi Arabia's future.
I believe considerably higher consumption standards will be a goal
of Saudi policy as awe look ahead for the next 10 or 15 years.

In this respect, too. I think that we underestimate the extent to
which Saudi Alrabia, will be willing to invest abroad. The reason for
this is that Saudi Arabia might want to diversify its sources of foreign
exchange. If it has any long-runi perspective, looking ahead 15, 20,
or 30 years, and given the limited production possibilities in that
desert kingdom. I believe that Saudi Arabia, will want to diversify
its international assets.

I do disagree with Mr. Stauffer here. I think that we are going to
see a considerable amount of long-term foreign investment by Saudi
Arabia, not only here by the diverse types of assets they will hold,
but I am sure they will diversify geographically, too.

Finally, I think we have a substantial stake in the preservation of
some degree of flexibility in the international exchange rate system.
Increases and decreases in the value of the dollar will facilitate the
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major types of adjustments that must occur as a result not only of
what is happening in the petroleum sector but in all aspects of inter-
national trade. If petroleum-producing countries were to manage
their international assets in a destabilizing manner, we should recog-
nize that flexible exchange rates as against fixed exchange rates penal-
ize those who try to unload assets very quickly. The speculator is
rewarded with fixed exchange rates, but if the speculator has to suffer
losses that will occur with the magnitudes we are talking about for
the SaLLdi Arabians, I think that flexibility would contribute to sta-
bility. Given this. I think that we have some major choices to make.
I offer three of them as indications of where we should focus our
attention in contrast with an emphasis upon balance-of-payments
deficits.

First, increased U.S. expenditures on petroleum imports are going
to tend to lower the foreign exchange price of the dollar, and worsen
the unit terms of trade. That is, everything else being equal, prices
of imports will tend to rise relative to prices of exports. This means
that the real costs of acquiring petroleum and other imports will tend
to rise. This is a major cost which we should consider when we look
at the desirability of different levels of petroleum imports.

Second, it is elementary economics but I think it is still worthwhile
to emphasize that increased reliance upon foreign sources of petroleum
will require a commitment of domestic resources as payment, whether
we do it in the short term or whether -we do it in the long term as in-
vestment service.

And, finally, the strength of the dollar is closely tied, it seems to
me, in the shorter run to the extent of foreign investment in the
United States, both long term and short term. If we adopt policies
which discourage this investment, this will tend to depress the value
of the dollar, and increase the costs of our purchases of goods and
services from abroad.

I think these are prominent examples of the types of choices that
are required in our formulation of balance-of-payments poticy. Con-
cern about balance-of-payments deficits are related to these choices,
but this concern should not obscure the real choices we must make.

Chairman REUSS. Thank you, Mr. Wells.
Senators Fulbright and Humphrey will have, I know. some ques-

tions. Let me ask the first one of you, Mr. Wells.
You end up by saying that we should encourage investment in

this country from the Middle Eastern surplus countries. What is
the policy of the United States today with regard to investment from
the Middle Eastern countries within the United States?

Mr. WELLS. Our policy today is one of allowing the market mecha-
nism to work. I do not think that we offer any positive inducements
in the sense of special considerations for these countries in and of
themselves. What I am asking for is a continuation of this posture. If
we look ahead for the next 15 years, -we are talking about capital
investment in terms of energy sources of somewhere between $400
and $500 billion. The Middle East contribution can occur quite natu-
rally if they want to go into downstream operations as well as other
types of investments.

Chairman REUSS. Is it your view that the U.S. policy toward Middle
East investment here should be one of neither offering any special
incentives nor imposing any impediments?
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Mr. WELLS. Right.
Chairman REUSS. I wonder if that really is our policy. I was in

Nairobi a few weeks ago, and I had a long talk with the leading
investment banker of Kuwait, who has billions of dollars at his
disposal. And he told me that in September of this year he wanted
to take a trip to Germany, the United Kingdom, and the United
States to invest some of those billions of dollars, and he went to
the German Embassy and they gave him a visa in 5 minutes. He went
to the United Kingdom Embassy and they gave him a visa in 5 min-
utes. And he went to the U.S. Embassy and they said, well, come back
in a week, we will let you know what we can do. And this aroused
Mr. Ibrahim's ire, so he just cut the United States off the list of
places that he was visiting and told me that neither he nor his firm
would darken our doorstep again. If true, and I intend to find out
whether it is true or not, do you regard that as consistent with your
concept of not imposing impediments?

Mr. WELLS. No, it is not.
Chairman REUss. He was a widely known man.
Mr. WELLS. No, I would certainly hope we would do away with such

things. I have to smile as I listen to this because I have talked to
American businessmen trying to work in the capital cities of Riyadh
and Kuwait, and 1 week would be a very short period of time in
comparison. But, you are quite right.

Chairman REuSS. Yes, but we are not exporting oil to Kuwait. That
is one difference.

Mr. WELLS. No. I would certainly hope we would do away with
impediments like these.

Chairman REUSS. Mr. Fried, let me turn to your provocative initial
sentence in which you said that the balance-of-payments consequences
of oil imports are really likely to be the least important of the difficult
issues which oil imports pose for us, economic, environmental, and
political. Let me make sure I understand what you mean by those
three words. By political, I suppose you mean whether we are going
to succumb to Arab pressures to be less friendly with Israel in return
for more oil. That is one political issue.

Mr. FRIED. There are a whole host of complex factors.
Chairman REUss. What are some other political factors?
Mr. FRIED. To begin with, to what extent should we permit oil and

factors relating to oil affect the way we view our foreign policy
interests in the Middle East, one way or the other.

Chairman REUSS. By environmental issues. you mean that if we
are prepared, for example, to burn high sulfur fuel here, if we are
prepared to strip mine and rather vigorously drill offshore and build
Alaska pipelines without environmental impact statements and so on,
that will, of course, produce more domestic energy and make us more
impervious to threats of cutoff and higher prices?

Mr. FRIED. Exactly right.
Chairman REUSS. Now, what about economics, your last group?

What is there to economics over and above the balance-of-payments
consequences which you said are not very important?

Mr. FRIED. A policy of maximum self-sufficiency not only has
balance-of-payments implications and environmental implications. but
it can mean that we would choose consciously to pay more for oil than
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might otherwise be necessary. Now, obviously, that will not be the case
if the external price of oil keeps rising to the point at which it be-
comes profitable to produce oil from the high-cost sources in thb
United States. We have, since 1958, adopted a policy on oil which has
involved an economic cost for the United States. Rightly or wrongly,
we paid more for oil than the Europeans or the Japanese.

Senator HuMPHREY. Excuse me, I just want to elaborate.
Chairman REUSS. Yes. Go ahead.
Senator HumPHREY. What do you mean we have paid more for for-

eign imports?
Mr. FRIED. No. We have paid more for the U.S. oil we used. The

price of oil in the United States was roughly in the area of $3 to $3.25
a barrel, whereas Europe or Japan, who relied entirely on imported
oil or virtually entirely on imported oil, paid less than $2 a barrel in
the 1960's.

Chairman REUSS. It was our oil import quotas that pressed this
crown of thorns on us?

Mr. FRIED. There may be other reasons for adopting the policy, but
there is an economic issue involved: How much do we want to pay
for oil?

Chairman REUSS. Let me finally turn to Mr. Yager on the inter-
esting point you made as did Mr. Fried, in answer to the thing that
occurs to most people who view this situation. Why, if the Middle
Eastern countries are going to make these tremendous surpluses out
of their oil sales in years to come, don't they help the poor people of
the world with some sort of foreign aid? That would settle every-
thing, and of course, the quick answer is that they, like ourselves,
can think of many reasons why they would not want to be all that
generous. To meet the problem then, you offer the suggestion of special
issues of SDR's, new World Bank devaluation-guaranteed paper, and
so forth, all of which I think is an innovative approach, and we are
very interested in it. But, I have this question: Why is that much
different from the present World Bank bonds? Why doesn't Mr. Mc-
Namara just sell big issues of World Bank bonds in those countries?
World Bank bonds are frequently denominated in a portfolio of cur-
rencies so they are really devaluation proof, and of course, he does
sell a few in Kuwait now.

Mr. YAGER. I suppose it is a matter of targeting more on this new
accumulation of capital and trying to tap more of it. I do not think
the World Bank has tried the joint venture approach in this particular
context although they have experience in it and this might actually
turn out to be more productive than raising more money through
bonds or any other financial instrument. The idea would be that the
bank would be the organized, the middleman, the catalyst that would
bring together the managerial and technical skills of the indus-
trialized countries and the money of the oil exporting countries to
invest in some of the poorer oil importing countries. We feel this is
worth a try.

Chairman REUSS. Would you want to add something, Mr. Fried?
Mr. FRIED. Three things. I do not think it is right, Mr. Chairman,

that World Bank bonds have an exchange value guarantee. They are
denominated

Chairman REUSS. You can buy it in marks or-
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Mr. FRIED. They are denominated and increasingly have become
denominated in stronger currencies. But, I should not think there is
any necessary assurance that today's strong currencies will be strong
currencies 10 or 15 years from now.

Chairman REUSS. I think You are right. While they could hedge a
bit by getting a package of strong currency denominated bonds, that
is not as good as being 100-percent secure.

Mr. FRIED. Essentially, an SDR denominated bond represents an
exchange guaranteed value denominated in a package of currencies.

Chairman REUSS. And you are right in saying that the World Bank
is not offering one of those.

Mr. FRIED. It is not empowered to do so, as far as I know, because
there may be some question within the mechanics of the World Bank
as to how the exchange guarantee would, in fact, be financed. But,
there is no reason why it could not explore the use of such a device.

Chairman REuSS. If I may interrupt there. Is there anything wrong
with our sending a note to Air. McNamara through our Executive
Director?

Mr. FRIED. I should think not. We will inevitably be moving in this
direction. World Bank debt instruments denominated in SDR's for this
purpose would be potentially very useful.

In the second area-promoting investment in the oil-importing
countries-we already have a vehicle at hand in the International
Finance Corporation, the World Bank's investment promotion affili-
ate. I have always found it rather sad that we have not been willing
to encourage far more ambitious use of the IFC. It would require very
little. What it needs, in effect, is that the IFC have a much larger ca-
pacity to take equity positions. If, for example, the United States and
other industrial countries increased the paid-in capital of the IFC, the
IFC would be in a position to take on a much more ambitious role in
promoting investments in the developing countries. It could then be an
important vehicle for mobilizing both capital from the oil-surplus
countries and technical experience from the United States and other
industrial countries to promote economic development in the poor
countries.

The third issue of SDR's is, of course, quite separate. The possibility
of special issues of SDR's for this purpose relates to the desire of the
surplus countries to hold a significant portion of their surpluses as
monetary reserves rather than as investments abroad. If they are to
be able to do this, they would need some sort of special arrangements,
and the means are at hand.

Chairman REUSS. It would sort of be in advance consolidation of
your dollar balances before you get the dollar balances?

Mr. FRIED. I did not want to put it that way, but it is a perfectly
proper interpretation.

Chairman REUSS. Senator Fulbright.
Senator FULBRIGHT. Well, Mr. Chairman, I regret that I was not

here in the beginning, because I know all of these gentlemen are very
fine economists. I wonder if it would be out of order to ask you what
policies, MIr. Fried-I can ask any of you but I will start with Mr.
Fried-what policies of the Government of the United States and
particularly the legislature, that is, the Senate to be specific, and/or
the Congress, they work together, would you say has been most ac-
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countable for our present condition with regard to our international
payments and supplies of oil? You mentioned one, such as the import
quotas, or I think one of you mentioned import quotas as having in-
creased the domestic cost. We]l, one person calls it in a committee meet-
ing, "drain America first policy" was that policy that we now find
ourselves in, or at least that contributes to some of these difficulties.

Can you identify any other policies we have followed in the last
few years or are presently following that contribute to our difficulties,
political ones, with which we have not solely economic question but
the things which the Congress has done? W;hat I am trying to get out
is that, as a layman, as far as being an economist is concerned, what
is it as a political matter, I suppose, that the Congress has done or
is doing that has contributed to our difficulties?

Mr. FRIED. I am sorry, Senator Fulbright. Is it difficulties with
respect to oil or difficulties with respect to something else?

Senator FULBRIGHT. Do you see, for example, that our policies in
Southeast Asia or some other difficulties have caused problems or is
that a compartment that has no effect on the rest of our economy,
inflationwise or deficitwise or anything else?

Mr. FRIED. Well, obviously, the extent to which our performance on
inflation was not satisfactory, to the extent that prices rose in the
United States, our payments position weakened vis-a-vis the rest of
the world. Vietnam, to a degree, and it was a significant degree, added
to fiscal requirements in the United States.

Senator FULBRIGHT. Was it a significant degree?
Mr. FRIED. Well, I would say that the Vietnam war cost about, at

its peak, in today's dollars something on the order of $25 to $27
billion.

Senator FULBRIGHT. Per year?
Mr. FRIED. At its peak.
Senator FJLBRIGHT. Per year?
Mr. FRIED. Oh, yes.
Senator FULBRIGHT. Overall it is far greater. I think I have seen

a figure as high as $300 billion.
Mr. FRIED. I think, as a total, that figure is high.
Senator FULBRIGHT. I only wanted to make sure that it was a year

and not overall.
Mr. FRIED. At its peak in 1968 and 1969, the incremental cost of

the Vietnam war was about $28 to $29 billion in 1973 dollars, and only
gradually wound down. The cumulative costs, of course, are very
large.

Senator FILBRIGHT. Well, what I am really trying to make myself
clear on is that we tend to regard all of these questions in compart-
ments and we look at one and then another, and we vote upon them
in the Congress that way. Today, we have a subcommittee of the For-
eign Relations Committee on commitments abroad, and we have been
studying this. This is an enormous organization which we have today
in existence, and Senator Mansfield summed it up, I thought rather
well, and I think after considerable research that we have something
in the neighborhood of 1,900 bases outside of the United States, of
which 320 are major bases of 500 or more men, and these are enor-
mous costs. He estimated that the NATO overall costs alone, includ-
ing backup and everything, our commitment cost is $17 billion. Well,
I do not want to argue about the amounts; they are very large
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amounts. Now, we have these bases virtually all over the world. We
have MIAP MIissions, at least I think, in 46 or 56 countries. We are
continuing to maintain a worldwide network of military bases. Do
you think that this has anything to do with our international fiscal
situation, our deficits and present condition? I mean, does that have
any influence upon our capacity to service our people in oil or any-
thing else? Is there any relationship between these policies and what
we are concerned with in our own economy?

I am trying to bring this together. If any of you would wish to
either say yes or no-

Mr. FRIED. I would be happy to try.
Senator FULBRIGHT. All right.
Mr. FRiED. I think that the net foreign exchange cost of our military

activities abroad probably amounts to on the order of $2 to $3 billion
a year at the present time. That is a large number in balance of pay-
ments terms but it is always dangerous, as I think any of us in this
panel would stress, to separate out one particular element of the bal-
ance of payments. For these purposes my estimate would be that the
gross foreign exchange costs of our military activities abroad-our
forces in Europe and bases in the Far East-would be something on
the order of $4 to $5 billion. The net foreign exchange inflow from
those activities abroad-principally increased purchases of military
equipment by allies in the United States-would be something under
$2 billion. So the net foreign exchange cost, to use a rather crude
concept, would be $2 to $3 billion. That is large. It represents

Senator FULBRIGHT. Do you include foreign military assistance in
that?

Mr. FRIED. Yes. I think that the foreign exchange cost or foreign
military assistance is not very great. Mly own feeling, Senator Ful-
bright, is that it is not too wise to focus solely on foreign exchange
costs. I be] ieve we should be far more concerned about the total budget
costs of U.S. Defense Forces and the missions they are designed to
serve. That is a much larger figure and to my mind raises much more
significant questions.

Senator FULBRIGHT. Well, I was only trying to prompt you gentle-
men to translate your economic knowledge into the field in which I
have a more direct responsibility. For example, there is another illus-
tration: We all are concerned about the immediate shortage of oil.
My constituent called me yesterday and we had a bad winter last year.
There -were floods all in that area. We had, therefore, 1972 which has
been taken as the level at which allocations would be made and was
very low, and particularly a man called me and he said he is in heavy
earth moving. He had a very, very minimum amount of activities in
November 1972 because of floods. Now, he cannot get any oil at all. He
had enough for 5 days and he ran out and he is out of business. He
employs 40 people. To him it is a very serious matter.

Now. is this related or are they conditions affected by our policy in
the Middle East? Is there a price for the political policy of our sup-
port for Israel continuing and does this have any effect upon the oil
or not? Are these related is what I am saying. Do you think they are
related?

Mr. STAUFFF.R. -May I offer a comment? At least in the short run it is
obvious that they are related and I think we are going to see an in-
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creasing crunch this winter, particularly on the east coast. as up to 40
percent of the east coast supply seems to be in jeopardy at this point.
Over the long run, though, if you are looking for specific examples of
legislative actions which have had repercussions in this area, I think
that one may look to the EPA. As a consequence of the decisions to
restrict sulfur emissions, a number of plants, utility plants in this
country which could have burned coal, have switched to oil or gas.
And insofar as anyone switches from coal to oil at this point, that is
immediately translated into a demand for extra imports. So, there has
been a tradeoff between reduced sulfur emissions in certain cities and a
sizable increase in the balance-of-payments outflows. There is one direct
consequence such as you asked for.

Senator FULBRIGHT. What I am trying to find out is that I never ex-
pect to be an expert economist, but to relate those matters so that when
we vote to intervene in a matter like the Middle East, we ought to rec-
ognize what the cost is. If we are going to do that, part of the cost is
to do without oil or at least to pay twice as much for something, and
that is all I am going to say. These things are related and they do have
their costs.

Now, you do say that if we are going to have clean air then we have
got to pay for it, and you pay for it either through paying for oil, or
you have got to have an enormous research project. I mean, for ex-
ample, we -went to the Moon, we enjoyed the television spectacle, but
we could have used that money to find out how to make coal usable,
either technologically remove the sulfur or to convert it into gas or
something. We might have, might we not, if we had spent the $70
billion on research and on conversion of coal, oil shale, tar sands, we
probably would have made some progress if we had spent the equiva-
lent amount of money and effort, would we not? Do you think we
would have?

Mr. STAUTFFER. Almost with certainty.
Senator FULBRIGHT. But we would have had then plenty of fuel.

But now the people should realize that by diverting our energies over
into space, which is lovely, and we outdid the Russians and we can
brag about it, and it gave us entertainment but there is some fall out,
I suppose, in a tangible way. But they should just simply realize that
these things have their costs and it comes down to where we direct our
energies and this is what the Congress has to do. The Congress voted
these bills and this is what I am trying to get you to focus on. What
should the Congress do or not do that it has been doing with regard
to this problem, oil and our balance of payments; if you have any
suggestions ?

People, I think, often are reluctant to give advice or criticism to us
to our face, but I think that it is time that we ought to have it if we
need it.

Mr. STAUFFER. Well, if I may take up the gauntlet on that?
Senator FULBRIGHT. Well, I am offering it to you.
Mr. STAUFFER. And venture into an extremely unfashionable

area
Senator FU1LBRIGHT. Well, that is all right.
Mr. STAUFFER. It has become clear, at least in some circles, if not to

the general public over the last couple of weeks that, first of all, if we
want to be clean we are going to be cold.

Senator FULBRIGHT. This is what ought to be made clear.
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Mr. STAUFFErI. And that was never discussed in the press when the
various environmental pressures were being presented before the leg-
islature. It was always presumed that this was a costless venture, in
terms of risk and in terms of the economic burden which were implied.
Yet we now see ourselves in a position where the crunch which is about
to come would have been lessened had we not decommissioned a number
of coal-burning electric utilities. The number that sticks in my mind
is something like the equivalent of 400,000 barrels a day. But I may
be off by a factor of two on that.

Senator FULBRIGHT. The equivalent in oil?
Mr. STAUFFER. The equivalent in oil. If we had those plants in

operation today, we would be facing that much less of a shortfall as
a consequence of the present Middle Eastern crisis. Some of those
plants could be put back into service if the orders were given. In many
cases, the equipment has long since rusted away. Here is one area where
we have paid a balance-of-payments cost, and we have incurred a se-
curity risk, but, indeed, the contingency against which we might have
insured ourselves is now come to pass. The wolf is at the door.

Senator FULBRIGHT. Yes.
Mr. WELLS. Since you have offered us this opportunity, I cannot

resist it. It seems to me the contribution this discussion makes in terms
of the formulation of our foreign policy is that the costs of the ab-
sence of peace in the Middle East have gone up; whatever our posture
was in the Middle East prior to the present situation, as far as petro-
leum is concerned, those costs were less 5 years ago than they are
today. If I may give just one application of this. Suppose part of a
peace package in the Middle East were to be the establishment of a
Palestinian state on the west bank. In terms of the costs and the type
of assistance that such a state would require, if the costs of having
oil cut off to us has gone up, as it has, then is it not worthwhile for
us to commit resources to a settlement of this type? In other words,
you simply have to consider the alternatives.

Senator FULBRIGHT. That is right.
Mr. *WELLS. And since we have a larger stake, perhaps we should

be more ready to commit some resources to a settlement of the situation.
Senator FULBRIGHT. That is a good example of what I mean. And to

try to bring together the overall costs to a country, or to put it in a
simple way. What is the national interest in this case if you consider
all of the elements? I think there is a great tendency to look at just
one aspect of it and not relate it to the other aspects. As you said
about the EPA, I mean, well, it is nice to have clean air and everybody
is for clean air but they never consider-they are not all for being
cold, or they are not all for having their plants closed down and having
no job, as this man that spoke to me yesterday said, and I do not know
that I can do anything about it. He needs diesel oil to run his tractors.
He has got contracts to work on levees and roads but he has got to lay
them off if he cannot get diesel oil because these are caterpillar trac-
tors, primarily, and trucks, so we have to take our choice. So, I think
the Congress does not weigh-I should say the Senate, I will leave
the House out of it. The House I am sure does. The Senate does not
weigh the overall costs in a lot of these programs. And on this space
business, it is just fine, per se. It is a great thing to do. Nobody con-
sidered, well. if you do that you are not going to do something else
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because this is an awfully big piece of the pie. It was running at $5 bil-
lion a year at one point, and it still is over three and so on down the
line, this is the old ancient phrase of priorities and we are unable to
do it; do it well, I think. And I think a panel like this is very healthy
for you to point out these things and it is very useful for us to have
another authority that says, well, we have got to do something about
the EPA, at least on the short term, and I think we do because I think
the people do not like to be cold rather than clean at this particular
point. At least in the wintertime. In the summer, it is better.

Chairman REUSS. A majority.
Senator FULBRIGHT. I will yield to the chairman. He is much better

equipped to ask intelligent questions.
Chairman REUSS. Well, I hold out a ray of hope, Senator Fulbright,

that with the passage of the budget reform proposal that we will be
able to reorder those priorities in a way that will please us all.

Senator FULBRIGHT. Well, you see, our motives get so mixed up. I
mean, I have been accused of not being in sympathy with Israel. That
is not so. It is a difference of judgment as to what is in the long-term
interest of the Israelis and the United States. I do not think that pur-
suit of a war and a nonsettlement is in either interest and yet this has
a great relation to what we are talking about here this morning on oil
and its costs. So, I think that we let our emotions too often completely
override our judgment in many cases.

Chairman REUSS. That is one of the reasons we have the panel here.
Senator FULBRIGHT. I agree, so I yield to the chairman.
Chairman REUSS. Mr. Yager, what could you have to say about this?

Is it realistic to expect the multinational oil firms which have found
that they can maintain good profits even though the world price of
middle eastern oil goes up, by passing it on to the consumer. Is it real-
istic to expect them to have a very large incentive to develop new high
cost energy supplies elsewhere and particularly in this country when
they are able to maintain profits, by simply riding with the price move-
ment in the Middle East?

Mr. YAGER. Well, of course, their prices are rising also so that there
will be a profit margin for development of high cost resources. They
are developing Alaska. They are interested in more offshore drilling.
So, I would not rule this out. If prices were fixed, then I believe what
you say would be true. But, with these higher prices there should be a
profit margin. Even the shale oil may be profitable fairly soon, if we
decide that it is needed and are willing to pay the environmental costs.

Mr. STAUFFER. May I offer a comment on that, sir?
Chairman REUss. Yes, Mr. Stauffer.
Mr. STAUFFER. I think there is a rather good and perhaps even dra-

matic illustration of Mr. Yager's point. Look at the Gulf Oil Corp.,
which has perhaps the largest crude position of any of the major oil
companies in the world, yet it is the company which on its own has de-
veloped the most promising form of gas-cooled reactor, a reactor which
is now going into commercial production. There is a good example of
Mr. Yager's point-a company with a formal surplus crude but which
is actively pursuing competitive methods for energy resources.

Chairman REUSS. Suppose this development of domestic sources of
oil and other forms of energy is as successful as we hope it will be,
would we some day have to reimpose import quotas on middle eastern
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oil in order to protect the high cost investment in these new alternative
sources here at home?

Mr. STAUFFER. I can only hazard an answer to that. Insofar as our
domestic production of oil and gas responds to these higher prices,
then that should not, as such, be a problem. If, however, we go to sub-
sidizing unconventional forms at costs which are higher even than the
present high prices of international oil, then, of course, we might have
to worry. If you believe Professor Adelman's prediction that dollar
oil would come to pass, then we desperately do have to worry about
protecting all of our domestic sources of energy. But the. United States
is particularly lucky in that we have an extraordinarily large resource
base of quite low-cost coal, once we decide to accept the dirt and the
ravages of the, landscape in producing it. And, over a time horizon of
10 or 15 years, existing coal teclnology would permit us, in effect, to
stabilize a selling price for imported oil which would relate to the
alternatives based on coal. Other parts of the world do not have that
option, so we might well see a two-tier price system emerge at a higher
pi-ice for the rest of the world and a lower price to us (insofar as the
producers might want to sell any to us and we might want to buy it).
But that is about 15 years off.

Chairman RtEuss. To take you up on one thing you just said, is it
necessary that we accept the ravaging of the landscape in order to uti-
lize our coal? 'Why not add somewhat to the price and admittedly a
less expensive form of energy and clean up the landscape?

Mr. STAUInFER. I think that question is appropriate, and it is emi-
nently possible, as far as I understand, with available techliques to re-
claim strip mined land in the Wrest, at a price, or an additional cost,
whiclh is really nominal compared with the cost of the coal. Reclama-
tion techniques in Appalachia. are more expensive and may add 25
percent to the cost of coal. But that extra cost, which would hiave been
large 2 years ago, all but disappears now and becomes irrelevant in
view of the overall increase in world price levels.

Chairman REUSS. Let me now ask Mr. Wells and Mr. Stauffer to con-
"iont each other on what I think is a difference in their testimony. Mr.
Wells said Middle Eastern investment is good. it helps on our balance
of payments when it is made and while remittances later are red-ink
items on the balance of payments, they come later on and may not swal-
low the former black ink. Mr. Stauffer, I think, indicates that it is a bad
deal from the standpoint of balance of payments and, therefore, we
certainly should not encourage it.

This is like the old controversy, the other way around between the
multinationals sending American investment abroad which said it is
wonderful because we repatriate all of this income, and the enemies of
multinationals like the AFL-CIO, which said, nonsense, it causes us
more harm balance-of-payments wise by the initial investment than by
the subsequent partial repatriation. I never have been able to make up
my mind on that one and I am not sure that I am going to be able to
make up my mind on the reverse that you are arguing about, but I
would like to hear you. And if either Mr. Yager or Mr. Fried has any-
thing to say, we will let them be heard, too.

Mr. STAUFFER. Well, I think the parallel with investment by or in a
multinational corporation is not the best here. Let me try an analogy.
In this case if we were borrowing money in the form of investments by
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Middle Eastern countries to build a boiler we are borrowing to create

an investment. So we are borrowing-we are incurring a liability-to

create a durable, productive asset. However, to continue that parallel,

we are not in this instance borrowing to build a boiler, but instead we

are borrowing each year to put the fuel into that boiler. Thus, -we are

borrowing to finance current consumption, which is something that one

is willing to do to meet a liquidity (cash "crunch"), as in a family,

for example, but it is not something which one is willing to do

chronically.
Chairman REuss. I would have thought that we were fracturing a

financial asset built up by the supplier of the oil in the previous period.

And I am not sure I can see your distinction.
Mr. YAGER. I do not see it either. After all, using his family example,

by borrowing you release money you otherwise would have spent for

something else and put it into oil. You know that money is fungible.

Mr. WrELs. Many families finance a car. A car is a consumption item.

You just spend out the payments for that car. To the extent that we

have a short-run problem, extending up through 1985, it seems to me

this makes sense. Beyond the economic argument, we have an interest,

politically, in making these countries part of the vested interest of the

entire international financial world. The richer they become the more

they become one of the "have" countries, and in terms of per capita in-

come, they are going to be right at the top. The more interest they have

in stable international financial relations, the more reliance they are

going to have on stable international trade, and, I think this carries

over, the more interest they are going to have in stable political rela-

tionships. International investment of this type, mutually agreeable

to both parties, and working through the market process, can create

conditions which are mutually beneficial.
Senator FU-LBRIGxT. M\r. Chairman, could I say "Amen" to that?

This is the type of thing I am talking about, the interrelationship
between just the economics of it. I think you can make a case, but I

think it does have a very important effect, or it could have, and some-

thing has to be done to curb the extreme nationalism that has merged

upon us for so long, and this could do that.
Chairman REuss. I think one plus item for encouraging foreign

investment, including Middle Eastern investment here, and leaving

aside the question of whether in the long run it helps or hurts our bal-

ance of payments, is that it does make jobs. And we, in a major democ-

racy, seem to have the hardest time making jobs. Do you agree with my

question or proposition? Is not new capital investment here a new

direct investment, that is likely to be job producing? In my State of

Wisconsin, Kikkoman Soy Sauce Co. of Japan has started to make

chili sauce and employed 100 people who would otherwise have been

on the relief rolls. I have been applauding that.
Before allowing Mr. Fried to respond, I would like to place in the

record, without objection, an article entiled "Foreign Investment in

the United States-A Danger to Our Welfare and Sovereignty?"
from the October 1973 issue of the Federal Reserve Bank of St. Louis.

[The article follows:]



35

[Article from the Federal Reserve Bank of St. Louis, issue of October 1973]

FOREIGN INVESTMENT IN THE UNITED STATES-A DANGER TO OUR WELFARE ANI)
SOVEREIGNTY?

(By Anatol Balbach)

For many years we have heard bitter debate about U.S. investments abroad.
From Canada, South America, Europe, and Asia came serious complaints that
U.S. capital was talking over their industries and draining their economies of
resources. Now, with an apparently significant increase in foreign investment in
the United States. sounds of alarm are beginning to be heard from our own busi-
nessmen and politicians. We have read that Japanese purchases of hotels, lumber
stands, and land are contributing to shortages and inflation. We hear that our
"need" for Middle Eastern oil is such that the oil-rich countries will eventually
accumulate enough dollars to purchase and. in turn, control our industry.

The purpose of this not is to examine the impact of foreign investment on infla-
tion and welfare, and to assess the probability of a foreign takeover of American
industry. The analysis is address only to the investment aspect of foreign trade
and not to the impact of transactions in current goods and services. Furthermore.
it is assumed that all transactions are undertaken by individual decision makers
who are interested in maximizing their profits or wealth rather than by govern-
ments for strategic or tactical purposes.

DOES FOREIGN INVESTMENT INCREASE OUR COST OF LIVING?

First, let us discuss the question of whether increased foreign investment causes
inflationary pressures and whether it has been a factor in the recent dramatic
increase in consumer prices. To be consistent with the events of the past several
years, this issue should be analyzed under two conditions: one in which foreigners
have no accumulated dollar assets and, as is the case now, one in which they do.

If foreigners did not have accumulated dollar balances and wished to buy a
capital asset in the United States, they would first have to acquire dollars. In
order to do this they would have to sell an equivalent amount of goods to U.S.
residents. As a result of this process, the dollar holdings of U.S. residents who
bought the imports would decline, and those of foreigners would increase. In turn,
as these foreign dollar balances were drawn down, those of U.S. residents who
sold capital assets would increase. The U.S. money stock would remain the same;
thus there would be no reason to expect additional spending and additional in-
flationary pressure. To be sure, the prices of the capital assets demanded would
have a tendency to increase. On the other hand, Americans would have been
induced to import snore only if the prices of these imported goods were lower than
prices of similar goods produced domestically.

Furthermore, consider the welfare implications of these events. We would have
traded some claims on capital assets for some goods or services and, in the
process, some prices would have changed. Presumably, trade was entered into
willingly by those involved because they found it profitable or because it increased
their satisfaction. Thus, even if there was a relative increase in some prices,
society would still be better off than it was prior to the trade.

Now consider the situation in which foreigners have accumulated dollar assets
from trades in the past. What is the current impact of foreign investment? If, as
has been common practice, this dollar accumulation by foreigners is held in the
form of U.S. Treasury securities, then these securities would have to be sold.
The dollar balance of the securities buyers would decline and those of the sellers
of claims on capital assets would increase. Again, this action alone would not
increase our money stock and, hence, would not be a source of inflationary pres-
sures. The prices of claims on capital assets demanded by foreigners would have
a tendency to rise while the prices of the Treasury securities they are selling
would tend to decline.

If, however, these accumulated balances were held in the form of foreign
central bank balances at the Federal Reserve Banks, then the spending of these
balances would increase the money stock and add fuel to inflationary pressures
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in the United States. In fact, this is not likely to occur; these central bank bal-
ances are relatively small and are usually maintained at a relatively stable level
for use in day-to-day transactions. A significant reduction of these balances, in
view of their small size as compared to foreign holdings of Treasury bills, is
highly unlikely. Therefore, even if foreign investment were to continue to in-
crease at the rapid pace exhibited in the past several months, its impact on in-
flation would be negligible. And since this investment is undertaken voluntarily
by all the trading partners, we must presume that it will benefit society as a
whole.

CAN FOREIGNERS GAIN "CONTROL" OF I.S. INDUSTRY?

Another frequently heard argument is that because of our insatiable desire for
oil, foreign oil producers will accumulate vast dollar reserves with which they
will buy up U.S. industry and eventually control our productive facilities. We
can interpret this statement in the following way: (1) irrespective of price we
will keep buying the same or increasing amounts of oil from Middle Eastern
producers; (2) these producer countries will buy goods and services from the
United States at a rate which will be a relatively stable proportion of their oil
revenues; (3) the remaining "surplus" will be spent on U.S. productive assets
irrespective of their price; and (4) foreign "control" of these assets would some-
how be "bad."

Suppose for a moment, as improbable as it may be, that we were to buy foreign
oil at a rate like that postulated above, and that all of the surplus revenue
earned by foreign oil producing countries was spent on investments in the United
States. If this continued into infinity. and the U.S. economy grew at a slower rate
than our purchases of oil, it would be theoretically possible for Middle Eastern
oil producers to gain "control" of our industry. Whether this "control" would
be good or bad is not at all clear. As we have discussed previously, such trans-
actions ultimately amount to a voluntary exchange of our productive asset owner-
ship for foreign oil. This exchange, if undertaken by individuals and in the
absence of coercion, must be economically beneficial to them.

But what about the future? So long as our industry produces all the goods and
services that we are willing to purchase, why should we be so concerned about
ownership? If foreign ownership is undesirable from the political point of view,
or from a strategic point of view during a war, foreign owners could be controlled
by legal sanctions. But there are no economic grounds for the evaluation of
foreign versus domestic ownership. Besides, if the sellers of these domestic assets
still wished to own income-producing goods, and if these goods were too expensive
at home because of foreign demand, they could buy foreign assets, perhaps even
exploratory rights of oil fields abroad. But such speculation about what could
happen and about the welfare implications of foreign ownership is not very
realistic; we should relly take a look at the possibility of such foreign capital
invasion occurring even under the very pessimistic assumptions made above.

Let us speculate on how large this foreign investment in the United States
could be and whether it could give foreigners "control" over our industry. We
can proceed with the previously made interpretations of the argument which will
yield the strongest case for it.

Estimates have been made that U.S. oil reserves will be depeleted in 10 years
and Middle Eastern and North African reserves in 60 years.' Let us assume that
our oil consumption would rise at a constant rate associated with the growth
of our real GNP and that after 10 years our domestic oil output would have to
be fully supplanted by greater imports from the Middle East and North Africa.
Let us further assume that their imports from the United States would rise at,
say, 5 percent per year, and that the remaining dollar surplus would be spent
buying capital assets in the United States. Trade between Middle Eastern coun-
tries and the world outside of the United States is excluded from consideration
because such trade, in relation to the investment in the United States, would
set off repercussions on the exchange rate which would violate our assumption
of price constancy.

'See Walter J. Levy, "Oil Power," Foreign Affairs (July 1971), p. 653.
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Chart I

Bilateral Trade Balance Projections
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Chart if
Projections of U.S. Non-Human Wealth
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Chart I shows the projected U.S. imports of oil from the Eastern Hemisphere
and the projected U.S. exports to these countries. The projections are based on
the assumption that U.S. oil consumption will remain at 0.7 percent 2 of our
real GN'P which will rise at a 4 percent annual rate. Further, it assumed that
the exports of U.S. goods and services to oil producing countries wvill rise at 5
percent per annum, and that the Western Hemisphere's oil reserves wil be de-
pleted in 10 years. The cumulative difference between U.S. oil imports and U.S.
exports to oil-producing countrties is assumed to be the amount of foreign dollar
accumulation which is then invested in the ownership of U.S. industry.3

Chart II shows projections of the growth of non-human assets in the United
States and projected accumulation of U.S. assets by foreigners resulting from
import-export activities depicted in Chart 1. The U.S. asset growth is simply

2 This percentage has prevailed for the past 10 years.
3 It is assumed that: U.S. oil production will remain constant (4.1 billIon barrels peryear), due to limits on the refining capacity, until U.S. reserves are depleted- oil reservesIn the Western Hemisphere will be depleted at the same time as U.S. reserves; and theprice will Femain at $2.50 per barrel.
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the projected GNP multiplied by a factor of 3.5, which assumes that approxi-
mately 28 percent of our total factors of production will consist of non-human
assets. All of the assumptions are admittedly simplistic yet not unreasonable.

There are two points in time that we should be concerned with-1992 and
2030. One estimate of the Eastern Hemisphere's oil supply is 250 billion barrels!
Another one states that this supply will run out in 60 years.5 If we take the
first estimate and assume that our projected U.S. oil consumption is one-half of
total world oil consumption, then the reserves will be used up in 1992. The other
estimate puts us in the year 2030.

As can be seen in Chart II, in 1992 the value of our non-human productive
assets would be $6,100 billion and the maximum accumulation of foreign-owned
assets would reach $232 billion or 3.8 percent. If we consider the year 2030, the
value of assets would reach $26,900 billion and foreign ownership $2,600 billion
or 9.6 percent. In either case it would not produce foreign "control" of our
industry.

This simple exercise is not intended to make accurate predictions into the
future. Some reasonable assumptions of growth have been made and contstant
prices and exchange rates have been presumed. Increases in prices of traded
assets may tend to narrow the accumulation of dollar reserves. Thus, the case
presented here tends to overstate the possible acquisition of U.S. assets by
foreigners. Even under these pessimistic circumstances the assertion of foreign
control of U.S. industry becomes ridiculous.

Chairman REUss. Mr. Fried, please go ahead.
Mr. FRIED. Mr. Chairman, in this respect I do not think that the

benefits from the movement of capital for direct investment are differ-
ent from the benefits arising from the movement of goods. Direct
investments from the Middle East or anywhere else in the United
States are a source of capital and of building up productive capacity
and set in motion a whole chain of consequences, which make it almost
impossible to predict the balance-of-payments consequences. This
movement of capital around the world, I -would argue, is to the mutual
benefit of all countries.

Second, we should be careful not exaggerate this problem, even in
the narrow sense in which we are looking at it. All of us have taken
the position that the balance-of-payments consequences of our future
oil imports are likely to be very small and if that is so, then the extent
to which they will involve or will require offsetting transactions in
the form of direct investment is also going to be very small, and par-
ticularly in comparison to the large movements of capital out of the
United States and into the United States that are in prospect.

Senator FULBRIGHIT. Could I ask you if you mean only the United
States when you say very small, or would you include Western Europe
and Japan?

Mr. FRIED. No. I think the balance of payments consequences of oil
imports, as I said earlier would be smaller for the United States and
much larger for Western Europe and Japan.

Senator FULBRIGHIT. The consequences of its adding to inflation, to
the cost of producing could be very great, could they not?

Mr. FRIED. Yes, they could be large. But, again, I think one has to
look at this in terms of a tremendously growing world economy. As-
suming the price of oil rises moderately in real terms for the next 10
or 15 years, moderately meaning 3 or 4 percent a year, then on the
average, the real costs to the importing countries would be about $13
billion a year, of which the United States. Western Europe and Japan
would bear perhaps 75 percent. Now, that is a large number and rep-

4 "Tankers that Move the Oil that Moves the World," Fortune (Septemnber 1. 1967)
5 Levy, "Oil Power," p. 653.
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resents a significant shift in the terms of trade in favor of the oil ex-
porting countries and against the oil importing countries. On the other
hand, in the context of a $3172 to $4 trillion economy that Western
Europe, the United States and Japan, combined will represent, it is
relatively a small amount.

I would like to take this opportunity to stress the point that when
we talk about these huge incomes of a few countries, it is important to
remember that the large part of the income going to oil exporting coun-
tries will be going to countries that are relatively poor, and which
will continue to be relatively poor in 1980 and 1985 as well. They will
be generating increased income from oil exports and will be spending
it for imports of goods and services for development. Mr. Wells made
the point that it is easy to exaggerate the wealth of Saudi Arabia,
when one gets into the argument of saying whether it will be in their
interest to sell oil. I am convinced, leaving political questions aside, it
will be in their interest to sell oil. I believe that they would be ill-
advised not to do so right on through the period. And again on the
assumption that oil export prices increase steadily but moderately,
oil revenues for Saudi Arabia in 1985 would be about $1,500 per
capita in today's dollars, which is less than one-third the income of
the United States today.

Senator FULBRIGHT. $1.500 per capita?
Mr. FRIED. Per capita.
Senator FULBRIGHT. Are you sure about that?
Mr. FRIED. I am fairly confident.
Mr. WELLS. That sounds considerably lower than what I had thought.
Senator FULBRIGHT. I thought it was in the neighborhood of $300,-

to $400,000?
Mr. FRIED. No, sir. But my figures are based on the assumption of

moderate increase in oil prices-an assumption that I believe would
maximize revenues for the oil exporting countries over the medium
and long term.

Senator FULBRIGHT. You are talking about Saudia Arabia. I
think

Mr. STAUFFER. I get a number closer to $10,000.
Senator FULBRIGHT. I am sure it is up around $2,000 or $4,000.
Mr. STAUFFER. I would agree with you, Senator Fulbright.
Senator FULBRIGHT. I would be very surprised if Saudia Arabia

is so low as $13,000.
Mr. FRIED. By the way, this is in today's dollars, the only mean-

ingful measure, I think. Frequently some of these estimates get in-
volved with inflation and we do not know what kind of prices people
are talking about. My calculations assume an export price by 1985
of something on the order of $4 in today's dollars; $4 or $4.25.

Senator FULBRIGHT. I thought it was already higher than that.
Mr. FRIED. It is $3.60 at the present time, after the most recent

big jump. That kind of price increase cannot be sustained.
Senator FULBRIGHT. What is the significance of Canada, the other

day, increasing by 400 percent its export tax? WVhat does that mean?
Mr. STAUFFER. That means we pay it.
Senator FULBRIGHT. Well, that is right and it all comes directly on

the price that our consumers may pay, does it not, if they get away
with it? I understand that the Provinces are questioning our challeng-
ing that move.
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MIr. WVELLS. Back to Saudi Arabia. If we accept that the population
of Saudia Arabia is at ., millicn persons, and if we accept $5 as
the price of oil in 1980, I had a per capita income range of between
$6,600 and $8,000.

Mr. WAGER. What are you assuming for oil exports?
Mfr. STAEEFER. WThat level of oil exports?
MIr. IVELLS. Something around 18 million barrels a day.
Senator FULBinIGT. I thought there were more people; I thought

there were 6 or 7 million people. You give 5 and nobody knows.
AIr. WELLS. The range of estimates have gone from 31/' to 14 mil-

lion in published sources.
Mr. YAGER. The level of oil exports may be the difference.
Alr. FRIED. Mr. Chairman, may I comment on this?
I think this shows us one of the difficulties in the projections that

currently are floating around. I am not saying that one is right or
one is wrong. There are a number of key variables. I have been assum-
inc a population of 8 million now and higher by 1985. But that is
one of the variables.

But. I think a far more fundamental question is what estimates you
assume about future exports. Now, I suggest that if the market is to
be maintained, that is if the exporting countries are able to manage the
market so as to constantly increase prices. to keep it tight, that that
would require Saudi Arabia, in effect, as well as some of the smaller
surplus countries to act as residual suppliers. And if they do, they
would have to restrain their exports, as Mr. Yager suggested, far be-
low what they physically can export-exporting perhaps 10 million
barrels a day in 1980. and 15 million as a maximum in 1985. So these
alre variables as well. That is the difficulty with these figures.

Air. STAUFFER. May I offer a comment, sir?
There is an utter worldliness about these projections of Saudi Ara-

bian production because at least in September when I last discussed
this with them, the issue before them-this is prior to the war-it was
really whether or not they should cut production, let alone expand it.
And there wDias a cleft within the Oil Policy Committee-they have one,
too-on the issue of whether or not oil production should be cut or
maintained, with really isolated voice arguing for any significant in-
crease. And if you look at the last year's performance, with the old
price and the old production level, they saved 50 percent of their reve-
nues. If at the present price, and at present production they were to
continue, prior to the embargo, next year they would save something
like 7 billion. And if you look at their ability to spend money do-
mestically, it can increase only at a relatively moderate rate. If one
naively reads the budget statements, one sees large increases allocated
for development, for example, but if you track those down to find out
how much -was spent, you find that the expenditure ratio typically runs
about 56 percent of allocation. So that if vou believe the budget, they
appear to be able to spend considerably more money than they, in fact
can, and their ability to increase that rate of expenditure is seriously
constrained by their-administrative and technical cadres. So. within
the planning organization itself, the optimists feel they can increase
expenditures over the old levels of about 20 percent a year. That still
would leave for next year somewhere a surplus of between $5 and $8
billion, with that surplus rising each year. The key question is whether
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or not they are going to be willing to produce at that level to supply
the Wrest.

Senator FULBRIGIHT. With inflation that is further incentive, and
they see now that it is worth a lot more today than it was a year ago
and next year it may be the same.

Mr. STAUFFER. They also can do their sums, and they may come to the
conclusion that, allowing for devaluation, for inflation, and for se-
curity risks, that oil in the ground is probably the most secure as-
set they have and, secondly, it probably has the highest yield. So why
should they produce?

Mr. WELLS. I know that these discussions are going on in the Saudi
Government, but I think one should not ignore the pressures that arise
in a population for rising living standards, and those pressures arise in
Saudi Arabia as well as any other country. Between 1971 and 1972, at a
time when their large increase in revenues were unanticipated, they
increased actual cash expenditures something on the order of 26 per-
cent. The limits to expenditures in Saudi Arabia are more apparent
than real, I think, because those expenditures spill over into imports.
They have the rest of the world to supply that output, and the only
limit to expenditures is their ability to process imports, and I do not
think that those limits are very real, They have undertaken programs
to subsidize housing and they are going to rebuild towns and cities
throughout the kingdom.

I do not know why we should think that the Saudis have any less
propensity to spend public moneys than any other government around
the world. In fact, they have shown a remarkable ability to do it, even
without much administrative skill, and certainly they are going to be
better prepared for that in the next 7 years than they have been over
the past decade. As late as 1963, they did not even have a national
budget. Well, those days are passed. They have very skilled people
over there.

Senator FTJLBRIGHT. Their problems of development, they are not
numerous, but the one I saw is extremely modern and they hired Ger-
man and Swedish, I believe, engineers for construction and I do not
know what other opportunities they have. They spent about $100 mil-
lion on that one irrigation project and it was a very good one. I have
never seen a better one in this country. It was just finished. So I think
there is something to that, but they are limited by manpower, I think,
by the number of people that are capable of planning and organizing
that kind of project.

Mr. WELLS. That is true if you put the focus on expenditures on
development. What I am trying to suggest is that in a society where
60 percent of the gross national product accrues to the government,
there is a substantial role for subsidization of consumption.

Senator FULBRIITGHT. I think the present government discourages that
because they think it corrupts the quality of life of their people. Not
everybody subscribes to the unlimited consumerism that we may. I
believe that the governing class does not believe that it is good for
them to engage in that kind of consumption at the present time, in the
same way that they do not believe that women ought to be out in the
public and they do not appear in public. And they do not appear much
of anywhere and the schools are segregated. I am not sure why we
should say that is not right. Our women's libs have overpowered us.
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We do not know whether we are right or wrong on that. I think it is
good to see how the Saudis come out. Because we have been henpecked
does not mean everybody has to be.

Mr. FRIED. I do not think we have anything to say about that, Mr.
Chairman.

Senator FULBRIGHT. No, we cannot do anything about it now. But, I
am all for the Saudis to give us an opportunity to see how it works.

Mr. WELLS. I appreciate their traditions as well as anyone, but I
think that they have already taken the steps and have become rich
enough over the past 5 years that they are caught in the process of
change.

Senator FULBRIGHT. They have admitted women in the universities
and I guess that is the opening edge. But, of course, that is a source we
all said where they do have a great reservoir of talent. If they do re-
lease the women to participate in their economy with equality, that
would give them a tremendous boost I am quite sure in manpower; do
you not think it would?

Mr. WELLS. Yes, except that they do not need this labor as I see
Saudi Arabia developing; they may let the rest of the world work for
them.

Mr. STAtIBER. How long has it been since you have been there and
involved in the development process?

Mr. WELLS. It has been 6 years, but I have been talking to people
in the planing agencies and as I see the picture the progress has
accelerated from the time I was there; the modernization process is
certainly taking place more quickly than it was 6 years ago.

Chairman REUISS. Mr. Fried, did you have something?
Mr. FRIED. Just one brief point.
Again, I share Mr. Wells' view on this. I think that it is a matter of

development. If Saudi Arabia comes anywhere close to the kind of
development programs that Kuwait has undertaken, you get some
pretty large numbers as to what they will spend on education, health,
and health services, and these expenditures would have a tremendously
high import content because they would have to import services as well
as goods. Their restraint may well be, as I think you were suggesting,
Senator Fulbright, political rather than anything else, if the regime
believes that these programs in some sense might be dangerous.

One other point on this key issue of how Saudi Arabia views its
alternatives-that is, oil in the ground versus oil exports. Let us not
forget that if they are anywhere near rational, they are not going
to hold their reserves in non-interest-bearing Swiss assets. Presumably,
the choice is between investing in earning assets, direct investments
or otherwise, whose earnings will accumulate over time, and reserves
held underground whose price may not appreciate as rapidly as the
rate of return on investments.

Senator FULB7RGHT. Well, fundamentally, I do not want to prolong
this but it seems to me our problem is not just economic, but it is
political, and that we have to come to terms with the political situa-
tion, at least. And what the economist can do is to highlight and
point out the costs of these political policies. I mean, we have to take
it into consideration and this is what I do not think the country or
the Congress does. They seem to simply regard them as if they were
separate departments, much as they did about the EPA. Everybody
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was for it because it was goingr to be clean. and they never thought
about what the other costs were. And I think it is the same in the
Middle East, that the economist should go to great pains to point
out in the most objective way what the cost of this political policy or
political policies are, because I cannot believe that this country has
become so irrational that it can defeat its own interests in the way
that it has been in the last 10 years. And not only there but. in South-
east Asia. At some point we have to begin to consider what the interest
of the United States is and not always be considering what somebody
else's interest is. And, well, the economists though can do a lot of
this. I think you are too reticent and too modest in pointing this out
because you think, well, that would be treading on somebody else's
field. The field the chairman and I are in is everybody's field and we
have to deal with it all. And he is the only expert we have in your field.
I am not an expert at all. But, I think I can see what is happening
to this countrv and it does not please me very much at the moment.

Chairman REUSS. If you do it in sufficiently obscure terms, you can
escape detection for years.

Senator FuLBRIGIHT. Well, I have said enough, Mr. Chairman. I
think these are very important hearings.

Chairman REUSS. I just have one more question.
In the U.S. News and W1'rorld Report this wveek, occurs an interview

with Director John Love of the Energy Policy Office in which he says,
and I am quoting, and he is asked:

Is the day coming when gasoline will cost $1 a gallon?

He says:
I don't know how good a prophet I am in that regard, but it does not sound

impossible to me.

Then he says:
Gasoline that now costs 40 cents a gallon, probably will cost 44 to 48 cents

within the coming year. In the long-term, a higher price, as painful as it may be,
is certainly going to be necessary to force the kind of conservation that Ameri-
cans must face up to.

Then a few questions later he is asked:
Would a tax of 10 cents or 25 cents a gallon force some conservation?

Answer:
Probably if you make it that high, the tax becomes quite regressive for the

man that has to drive back and forth to work and has a relatively low income.

Well, my question is: Is it not just as rough on the man with the
low income to be taxed by the oil companies as it is to be taxed by the
U.S. Government? This higher price is going to hurt the man who has
to drive to and from work quite as much as reaching the same results
by a tax, would it not?

Mr. WELLS. It is true in that regard. The difference, it seems to me,
is to determine how the price increase would affect the economy in
terms of the supply response. If the price increase goes to the pro-
ducer, presumably there will be more of a supply response to a higher
price than if the increased price is a result of a tax.

Chairman REUSS. Yes, but is there not a descending curve there?
If you are going to let the producer charge a price necessary to secure
a human conservation objective, to reduce consumption by 25 percent,
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that may have little or no relationship to what is necessary by way of
; higher price to secure additional production.

Mr. WELLS. Right. These, unfortunately, are two sides of the same
coin.

Mr. FRIED. Except. of course, you could try in different circumstances
to limit price increases to additional output, as we already do in some
areas.

Senator FULBRIGHT. Could I suggest that if the Government did it.
we might use this money for decent mass transit which would be very
useful.

Chairman REUSs. The suggestion is gratefully accepted.
Gentlemen, thank you very much. You have been most helpful. I

have several rather detailed questions for Alr. Fried and one for Mr.
Yager, which do not particularly lend themselves to off-the-cuff an-
swering because they involve statistics. May I present those to you
and when you correct your testimony, if you would be kind enough
to answer them then ?

Mfr. FRIED. I would be happy to try.
Ar. YAGER. Certainly.
Chairman REUss. Thank you very much, gentlemen.
We will stand in recess until tomorrow morning when we meet in

room 2128 of the Rayburn House Office Building.
[Whereupon, at 12:15 p.m., the subcommittee recessed, to recon-

vene at 10 a.m., Wednesday, November 7,1973.]
[The following information was subsequently supplied for the

record:]

RESPONSE OF EDWARD R. FRIED TO ADDITIONAL WRITTEN QUESTIONS POSED BY
CHAIRMAN REUSS

Question 1. For a possible oil import bill of $16 billion ($23 billion in 1985)
in constant dollars, you estimate the United States would have only a $1 bil-
lion current account deficit and a $2 billion basic balance deficit. As these figures
differ significantly from those proposed in the Commerce Department's study,
particularly with regard to the current account deficit, can you provide the
figures and the underlying assumptions you used to reach these conclusions?

Answer. As against the projected oil import bill of $16 billion in 1980, my
assumptions suggest the following offsets:

[In billions of dollars]

U.S. exports of goods and services to the oil exporting countries…_______-9. 8
U.S. earnings from oil transportation---------------------------------- 1. 2

Earnings of U.S. companies from production and sale of oil --___-______3. 8
Downstream investments of oil exporting countries in United States____ . 4

15.2
Additional underlying figures are that the oil exporting countries will earn $47

billion in 1980, of which they xvill spend $38 billion on goods and services for
domestic consumption and for foreign military and economic assistance. Thus
the US share of this market would be approximately 25 percent, or roughly the
share experienced in 1970. Market shares based on the 1970 experience may be a
minimum expectation. In that year the US trade surplus was in large measure
the result of a recession in the United States and a boom in Western Europe and
Japan. Consequently, equilibrium exchange rates in the future may put the
United States in a somewhat stronger competitive position. In addition, increas-
ing purchases of military equipment by oil producing countries, which now seem
to be in prospect, would suggest a higher market share for the United States.

28-965-74-1
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Other prices and revenue forecasts are plausible so that no special significance
should be attached to these particular calculations. The main points are (1) West-
ern Europe and Japan as well as the United States will have to pay more for oil
imports; (2) as prices rise, the United States is in a more favorable position
than other industrial countries to increase production of domestic sources of
energy: (3) the oil-exporting countries will use the major proportion of their oil
revenues to buy goods and services from the industrial countries; and (4) the
United States should be expected to be a competitive supplier to that market.

Question 2. You note that in the medium and longer term, higher prices will
have a "substantial effect" in reducing oil demand and in increasing alternative
sources of supply. However, on the demand side at least oil has been considered
relatively price inelastic. Could you comment specifically on (a) over what time
period and at what price would higher prices limit oil consumption; (b) at what
price will alternative sources be recognized as feasible and what lag time will be
required to develop them in commercial quantities; and (c) what U.S. Govern-
ment policies would be necessary to support this effect?

Answer. While there is obviously a great deal.of uncertainty about responses to
higher oil prices, I believe they generally tend to be underestimated.

On the demand side, most projections of world oil requirements assume a
continuing increase in the rate of growth of oil consumption. These projections
are heavily influenced by trends in the past when oil was extraordinarily cheap.
Higher oil prices in the future will have a dampening effect on total energy
consumption and influence the mix of primary energy sources away from the
use of oil. Even in the next year or two, the effect of higher prices on demand
will not be insignificant, as evidenced by the rush toward small cars, the greater
interest in home insulation, and the positive reaction to the campaign to reduce
auto speeds. Increased use of coal, both in the United States and in Western
Europe, may be the most significant medium term factor reducing the demand
for oil. More generally, it is important to note that even small reductions in
the rate of growth in world oil demand could decisively alter the world oil
equation and significantly weaken the world oil market.

On the supply side, high prices should:
Encourage increased drilling and higher recovery rates for both oil and gas

in the United States;
Hasten the development of North Sea reserves;
Intensify exploration and drilling elsewhere in the world;
Possibly make feasible the construction of a pipeline from the Siberian gas

fields to Western Europe, and thus make Soviet natural gas a significant factor
in the world oil market.

Hasten the commercial development of U.S. shale, Canadian tar sands, and
the Venezuelan tar belt. Production lead times, however, are long, so that output
probably would not reach sizable proportions until well into the 1980s.

Current price trends are already stimulating exploration and drilling for
conventional sources of oil and gas in the United States and elsewhere. In the
case of non-conventional sources of oil (shale and tar sands particularly) a
considerable amount of expert opinion suggests that assured prices of $5 to $6
(1973 prices) a barrel would underwrite the large-scale investments that are
required.

It probably would take at least two or three years for developments on the
supply side to begin to affect oil import requirements; after that their signifi-
cance could be expected to grow. By 1980, the combined effect of higher prices
on world oil demand and supply might be to reduce import requirements by
perhaps 10 million barrels per day, or by 25 percent of currently projected
import requirements for the oil importing countries.

As to government policies, permitting higher prices for additional oil produc-
tion, deregulating additional natural gas production, and opening up new areas
for leasing are necessary for a higher sustained effort in exploration, develop-
ment, and production. In the case of shale oil production, the large invest-
ment requirement and long amortization period probably will require government
subsidies for prototype plants and long term price guarantees.

Question S. In light of the recent changes in price (you note the 40 percent
increase in October 1973), how would you reassess your estimates of likely
price rises on the order of 3 to 4 percent per year in constant dollars?

Answer. While recent actions have demonstrated only too dramatically that
oil demand and supply are price inelastic in the short run, they have also set
countervailing forces in motion that will substantially change the future world
oil market. The drive toward self-sufficiency in the United States and new
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measures to arrest the decline of coal production in Western Europe are two
major examples. Greater world wide emphasis on energy conservation is another.
They suggest that the oil exporting countries as a group will have to prevent
production from rising substantially to maintain reasonably tight markets and
sustain even moderate price increases in the medium and longer term. The
growing diversification of oil production is likely to make this kind of market
control increasingly difficult to organize.

RESPONSE OF JOSEPH A. YAGER TO ADDITIONAL WRIrrEN QUEsTIONS POSED BY
CHAIRMAN REUSS

Question 1. In commenting on the potential for recreating a market situation
of excess oil supply in the next few years, if there were no cutback, you note
the need for major cooperative efforts amongst the importing countries. Can
you elaborate on this proposal? What would you assign to official governments
and private companies in this arrangement? What multi-national forum would
you consider the most effective? How would you evaluate this proposal in light
of present production cutbacks and the oil embargo?

Answer. The proposal that major oil importing countries cooperate in efforts
to diversify and expand sources of energy is designed to make it progressively
more difficult for the oil exporting countries to maintain high oil prices by
restricting production. Many of those countries need their oil revenues and
are not likely to restrict production in any case, except possibly for limited
periods for political reasons. Those countries (Saudi Arabia and a few others)
that may be prepared to try to play the role of residual suppliers will be less
disposed to do so, if the required sacrifice of potential oil sales is too great, or
if they realize that any reduction in their oil exports will be promptly made
up by production elsewhere.

The best forum for getting the major oil importing countries to unite behind
the proposal is OECD. Cooperation on specific projects, however, would probably
be best organized through smaller ad hoc groupings. In general, the execu-
tion of projects would be in private hands, and most of the capital required
would be from private sources. Governments would provide diplomatic support,
advice on priorities, and any needed investment guarantees and supplementary
financing. In the case of high-cost energy sources (Canadian tar sands,
Venezuelan tar belt, US shale oil), governmental action would probably be
needed to assure investors of the continued availability of a market at adequate
prices.

The proposal would of course not produce additional sources of supply
quickly enough to help meet the current embargo and production cutbacks.
Serious consideration of this long-term strategy by the major oil importing
countries might, however, exert a restraining influence on the Arab oil export-
ing countries. They might with some reason fear that prolonging or tightening
current pressures on the United States, Western Europe and Japan would
provoke countermeasures that would in time both undermine their current
commercial bargaining advantage and weaken the value of oil as a political
weapon.

Question 2. Can you comment on the likely attitudes of Japan and Western
Europe to proposed multilateral cooperation in developing other energy sources
and in negotiating with the producer countries? Is this proposal consistent with
their own national energy policies? Can you shed any light on why efforts to
date have been so unsuccessful in creating a consumer cartel?

Answer. A consumer cartel is neither feasible nor desirable. The governments
of the major oil importing countries differ in their political relations with the
oil exporting countries, in their relations with the oil industry at home and in
producing areas and in their degrees of dependence on imported energy. Even
if all of these differences could somehow be overcome and a joint negotiating
group formed, no significant bargaining advantage would be achieved. Under
current market conditions, the importers would still have no short-term alterna-
tive to buying the oil they need on pretty much the exporters' terms.

The oil importing countries should not waste their time considering how to
confront OPEC directly, but should instead cooperate in efforts to diversify
sources of energy and expand energy supply capabilities. This indirect strategy
is much more likely to bring about the desired improvement in the bargaining
strength of the oil importing countries.
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This strategy is not inconsistent with the national energy policies of the
Western European countries and Japan. All of these countries are reaching out
for new sources of energy, and a few multilateral efforts to this end already exist
(e.g., the British-German-Dutch centrifuge project) or are under serious discus-
sion (e.g., a Japanese-US gaseous diffusion plant).

One may properly ask, however, whether the lack of cooperation among the
industrialized nations in the current oil supply emergency may not have dis-
couraging implications for longer run. No confident answer to this question can
be made at this time, but it is possible to hope that the present unhappy experience
will not create lasting distrust, but teach the need for cooperative action.

Question 3. You mentioned the added burden of oil costs on the developing
countries. How great will it be relative to the burden on industrial countries?

Answer. The increased cost of oil (or of any other import) is more burdensome
to the developing than to the industrialized countries in the same way that an
increase in the price of any necessity bears more heavily on the poor than on
the rich. But in addition to this general difference in the circumstances of the
two groups of nations, the developing countries can less afford the adverse
impact of a rising oil import bill on economic development.

In some of these countries, growth is already constrained by a shortage of
foreign exchange with which to pay for materials and equipment not available
domestically. In such countries, spending more for imported oil is clearly at
the expense of growth. Even if foreign exchange is not the immediate problem,
the resources devoted to paying for imported oil might have been invested, so
even in these circumstances rising expenditures for oil are a drain on develop-
ment.
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OPENING STATEMENT OF CIIAmMRAN REUSS

Chairman REUSS. Good morning.
The International Economics Subcommittee is in session for a con-

tinuation of its hearings on oil imports and the U.S. balance of pay-
ments.

Although we are all concerned with the Arab embargo on oil ship-
ments to the United States, at some future date our subcommittee may
take a specific look at the economic consequences of that. This week,
however, we are looking at the U.S. balance of payments under an
alternative set of assumptions; namely, that imported oil will be avail-
able but at much higher prices.

Yesterday we heard that the balance-of-payments impact of grow-
ing U.S. imports will not be as great as sometimes has been suggested.
The current deficit, it was said, would be largely offset by U.S. exports,
remitted profits. and would be relatively insignificant compared with
total trade flows.

What I personally am concerned with is the rationale by which it
was determined that the United States would automatically get those
extra exports as opposed to the Europeans, the Japanese, or somebody
else, and also the rationale by which it was determined that profits
under our present tax system would, in fact, be repatriated in the
amounts projected.

However. this is a matter which will undoubtedly be gone into at
future hearings. Several witnesses yesterday suggested potential def-
icits would be curtailed because the higher prices which we will have
to pay for imports, would in themselves have a tendency to cut waste-
ful energy use and spur a domestic supply response. One other question
which was raised-yesterday, and will be relevant today, is whether it
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-,,ill be in the interest of the oil producers to maintain oil production
sufficiently to meet the needs of the major industrial countries.

In today's discussion we will focus on the prospects for world oil

supplies and likely prices through 1980. Last month the Persian Gulf

producers once again raised oil prices by some 40 percent. Venezeula,
Nigeria, and Indonesia have already agreed to do likewise. We are
here to investigate the underlying situation in the world market anti

what is likely to be the situation through the rest of the decade.
We have with us today three eminently distinguished witnesses wit]h

vast knowledge of the international oil situation. WVe have Mr. William

G. Croly, an independent consultant from New York, who was for-
merly directly involved in marketing oil internationally for an Amen-
can company. We will also hear from Mr. James Hanson, chief econo-
mist of the Exxon Corp.; and Mr. John Lichtblau, executive director

of the Petroleum Industry Research Foundation, Inc.
Gentlemen, we are most grateful for your very informative prepared

statements, which under the rules will be received in full into the rec-

ord, and we would now like to ask you to proceed to summarize at
least your remarks and findings.

First, Mr. Croly.

STATEMENT OF WILLIAM G. CROLY, INDEPENDENT CONSULTANT.
NEW YORK, N.Y.

Mr. CROLY. Mr. Chairman, it is a privilege to be able to testify on
this most important subject. and my background, as vou have sug-

gested just now, is much more in line with the operating areas of oil

and the shipping business. And I will probably direct most of my
remarks toward those sectors of this subject.

You do have my prepared statement. I can summarize it very rap-
idly, and then I would like to make a couple of extra remarks because
upon receiving my copy of the press release yesterday it seems that
the remarks that I have written for the record would have been di-
rected better perhaps toward yesterday's schedule rather than today's.
But in any event I shall proceed.

I have studied the notes put out by the Department of Commerce,
and I think that there are a couple of assumptions that I would alter.
Namely, I do not think we can assume that there will be future credits
to our balance of payments labeled company profits or repatriated
earnings, because I strongly suspect that within a year or perhaps 2
years most of the U.S. holdings overseas will have been so effectively
nationalized, or so effectively acquired by the host governments that
oil company profits, repatriated profits. ws ill be most limited. And even
if these companies do maintain their present participation schedule,
I believe that the latest round of price increases in the Middle East
will effectively hold company profits to about 35 or 50 cents per barrel.
All of this, of course, means that the offsets to the balance of payments
outflow, that is the balance of payments flow into the United States
will not be as large as we may have assumed in the past. In short,
there will be no growth of producing profits per se.

A couple of other cases. I do not think that the tanker rates can
be realistically assumed to be maintained on a flat schedule from now
through 1985. Bunker prices have already increased as much as 150 or
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200 percent, particularly for diesel fuel. However, I think the work
done by the department is excellent and should be expanded and
enlarged.

The next subject I touched upon in my prepared statement were
the six factors which will affect our energy balance of payments. They
are the physical supply of oil and gas, U.S. foreign policy, the cost of
ocean transportation, environmental considerations within the United
States, U.S. demand and the availability of energy alternatives.

The physical supply is probably better commented upon by authori-
ties on the subject than by myself. But, certainly our physical supply
within the United States is not large enough. I strongly suspect fur-
ther that by well before 1985 the physical production of oil in the
world will be declining.

I think U.S. foreign policy, particularly in the Middle East, has
been very harmful to our balance of payments, not merely because
we are exporting large quantities of military weapons there, and cer-
tainly I do not want to get into the pros .and cons of any of the cur-
rent Middle East disputes. but this has undoubtedly aggravated and
accelerated the increase in prices, not only in the Middle East. but as
the Chairman suggested or mentioned, Venezuela, Nigeria, and other
countries have followed. Therefore, a more evenhanded policy in the
Middle East, or more strenuous efforts in the past-and, of course, very
strenuous efforts are being made right now to settle these problems-
would, I think, enhance or would have enhanced our balance of pay-
ments situation.

I think another thing that we have to consider is that these very
large price increases are very destructive to the economies of less de-
veloped countries, countries like India which can ill afford price in-
creases or two or three times former Drices per barrel in the Arab.
Persian Gulf. Perhaps we will have to increase our aid program in
order to assist these countries because of the larger outflows of foreign
currency for essential oil.

The cost of ocean transportation is a very important element, of
course, in any foreign exchange program. The freight rates in the
bulk trades have moved as much as 1,000 percent over those of 2 or 3
years ago. The phenomena, of course. of cyclical freight rates in the
oil business and the grain business is very well known. Normally most
companies do keep enough tankers or enough tonnage under long-
term charter or ownership that they can dampen the effect of these
freight rate changes.

One consequence of -the current embargo on crude oil shipments to
the United States could be that certain Arab nations might initiate
so-called black lists against the tankers trading to the United States
such as is currently maintained against tankers that trade with Israel.
The obvious consequence of this would be that foreign tankers would
be most reluctant to trade with U.S. ports. even though these tankers
were from Nigeria, Venezuela. or Iran. because they would then be
unable to trade from Arab ports. So this could be an extra reason for
supporting the 50 Dercent bill, the so-called 50 percent bill of having
50 percent of our oil imnorted on U.S. flag tankers. It would also help
our foreign exchange situation.

On the environmental considerations I mention three of them. a
refinery in Maine, and had it been built when proposed it would now
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be producing oil, and also current activities in drilling offshore and the
Alaska pipeline. I estimate that the Alaska pipeline alone, that is the
delay in it, will have a cost of $15 billion in foreign exchange on cur-
rent accounts before 1978. And, of course, we can do many of the pro-
grams suggested by numerous government agencies such as conserva-
tion, that sort of thing, or development of alternative energies, sources
of energy. I suppose the President will touch on these things in his
message to the country.

There -were a couple of specific questions in the Chairman's letter to
me of October 25, which I would like to make some reply to.

Will production limitations by the oil producing countries, both for
political and conservation reasons, also affect overall prices?

Yes; of course they will. I secured permission from the Oil and Gas
Journal to reproduce for your record their table I showing how crude
oil prices have increased from October 1 through October 31, and they
do not even have some of the latest increases, particularly those of
Venezuela. So, of course, it will increase. However, even with cost, in-
surance, and freight, crude oil prices of $21 per barrel delivered to the
United States, the following product prices would probably result:

Gasoline, $1 per gallon. That includes 11 cents in taxes. Distillate,
60 cents a gallon, and the current price to the homeowner is about
25 cents; and fuel oil of $10 per barrel, 0.5 percent sulfur. It has al-
ready reached that level for at least 0.3 sulfur which, of couse, means
an enormous increase in payments to the oil producing countries.

What are the possibilities of developing other oil resources outside
of the Middle East?

There is an article which paraphases or extracts from Mr. War-
man's remarks. Mr. Warman is in charge of production for British
Petroleum Corporation. In the current issue of Petroleum Press, which
I think is excellent on this subject there is an article which should per-
haps be referred to the committee. But we will never find oil again
that costs 3 to 25 cents per barrel.

What will the effect of increased demand for energy by the rest
of the world be, particularly Western Europe and Japan?

Very high prices. Already in Japan the price of gasoline, based on
the latest yen-dollar exchange, is about $1.25 per gallon.

Are major consumers likely to become more competitive or cooper-
ative in their efforts to secure adequate supplies of oil at stated prices?

On the short term they are going to become more competitive, but
on the long term more cooperative. We will have to be more cooper-
ative. But vou notice everytime there is a shortage of tankers, the
freight rates are bid very high, so there is a very limited amount of co-
operation. Of course, United States companies could not cooperate
very well in this area because of Department of Justice implications.

One last thing on tanker rates. Tanker rates are the major and per-
haps only untaxed area of profit in the flow of oil from the reservoir to
the consumers' tanks. Many foreign owners, particularly those who are
in so-called flag of refuge countries, have no taxes whatsoever, so that
this area of production of income, shall we say, for the international
political groups might be one worthy of investigation by all nations.

And to summarize, I have summarized in a Iway what I hope the
Government will try to implement their programs. I think that since

1 See table, p. 57.
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we had a very successful NASA program, and the Manhattan project
25 or 30 years ago, and the interstate highway program, there is no rea-
son why, as a French engineer friend of mine said, that a country with
the resources of the United States, and one which its President said in
1961 should have or would have a man on the moon by 1970, and did
it-and the technology that had to be developed-there is no reason
why with government guidance we cannot do the same thing right now.
However, under the aegis of private investment.

I imagine I am running out of time, but I think you do have to
secure the parameters of this problem. They are very difficult to fore-
cast, but I think in general most studies appear to be based on produc-
tion and consumption soaring within the lights or within the limit or
under today's or yesterday's economic situation. Certainly if gasoline
is obtainable at a refinery cost of 15 cents a gallon or less, there is no
reason why the average consumer will curtail his consumption, and
why the manufacturer of cars will stop manufacturing a car that gets
7 miles per gallon.

Minister Yamani was quoted in today's press as having said Ameri-
cans will ease their political view toward the Middle East situation
because they won't give up oil. "Americans don't like to be
uncomfortable."

I don't think that is true. I believe that we do not like to be uncom-
fortable, but I do not believe that we will give in to anyone forcing us
to change policies, although I must say I think we should change our
policies.

I think another thing that should be looked into in this whole eco-
nomic study is are there enough resources on the face of the earth
to support an 80 or 90 million or 100 million barrel a day production
program. Is there enough steel to build enough tankers? There may be
enough steel, but concomitantly with the construction of these tankers
would be the construction of powerplants and so forth to consume this
oil. Very little has been done on this that I can find. That is, can the
rest of the world's resources support this sort of increase, can the
earth's atmosphere support it?

Well, so I do think, in closing, that the embargo 'by certain of the
Arab States. or I guess all of the Arab States against the United States
is really a great favor to us. I think it has awakened us or will awaken
us in time so that we can implement these very important programs
that I hope that the Government will implement, not tomorrow but
today. I think that the energy industry, and I am a man who has
worked against, fought, competed very hard with very large oil com-
panies. I have always been in the independent sector of the oil busi-
ness, and I know and understand something about competing with
major companies. But, nevertheless. I believe they have done an out-
standing job in supplying the United States and the world with energy,
the United States, and then a couple of British. and Dutch companies,
and lately some European and Japanese companies. I think it is a job
that can only be characterized as splendid.

I think the Government, for example-these are some isolated re-
marks-but, if we condemn land for airports, I think that the Gov-
ernment long ago, and I say the Government, Government whether it
is the Federal Government. or State government, or some superna-
tional agency, could have condemned land for the construction of re-
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fineries. The head of the New York State Public Service Commission,
Mr. Swidler, was quoted also in today's press as saying that he thought
that we should cut back on gasoline production to increase fuel oil
consumption. Yes, that is probably true, we will have to, and, ration
gasoline because it is more important to keep yourself warm, I guess,
than drive around. But, we who live in the Northeast, I live in New
York, have to realize that we prefer to import all of this energy, and
we do not want drilling offshore, we do not want refineries in our areas,
we do not want offshore oil terminals, and perhaps as the Governors
of Texas, Louisiana, and Oklahoma at the Southern Governors Con-
ference said, when they were quoted as having said that perhaps they
would embargo oil to the Northeast themselves, I recognize under our
Federal system that that is highly unlikely, but nevertheless they do
have a point. Therefore, I think every section of the country has to
cooperate.

And last, but not least, if the producer countries get most of the
dollar, yen, sterling credit that exists in the world, I suppose there
will be such a tremendous revaluation of these credits that in the end
they would end up with nothing more nor less than 10 cents on the
dollar. Perhaps they will resort to barter and exchange so they have
something worth something more than credits in the international
monetary system.

Thank you.
[The prepared statement of Mr. Croly follows :]

PREPARED STATEMENT OF WILLIAM G. CEOLY

It is a privilege to be able to testify on this most important subject. As a person
whose experience has been more in the practical and operating areas of the oil
and shipping business, I will speak more to those sectors of the subject.

By way of background, I have read the Technical Notes prepared by the Do-
mestic and International Business Administration, U.S. Department of Com-
merce, October 18, 1973 and October 29, 1973 furnished by your staff. I will not
comment in detail, but I have several observations.

1. It is likely, particularly if U.S. Foreign Policy continues substantially un-
changed in the Middle East, that most of the assumed future credits to our bal-
ance of payments labelled as producing company profits or as repatriated earn-
ings in the Notes, will not be earned because all U.S. holdings will have been
nationalized, at least in Arab nations, within the near future.

2. Even if U.S. companies remain on the current schedule for host country
participation, profits cannot be assumed to rise as crude oil prices and tax
paid costs rise. The most recent round of posted price increases in the Mid-
dle East will hold company profits to around 35/50 cents per barrel.

3. In one case shown, tanker rates are held at a fiat rate from 1974 to 1985.
while the f.o.b. crude price rises from $3.65 to $12.08. Bunker price increases
and additional insurance premiums on higher valued cargoes wvill cause tanker
cost increases even if steel and machinery costs and wages did not rise.

4. The overall approach taken by the Department is interesting, however
uncertain are price data assumptions by anyone. The study can and should be
expanded and constantly updated.

There are six major factors that are affecting or have affected our energy
balance of payments. They are:

1. The physical supply of oil and gas domestically and overseas.
2. U,.S. Foreign Policy, particularly in the Middle East.
3. Cost of ocean transportation.
4. Environmental considerations within the United States.
5. Demand for oil within the United States.
6. Availability of domestic fuel alternatives.
I will comment on each of these briefly.
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PHYSICAL SUPPLY

There is a very large body of expert writing on current and potential U.S. and
foreign oil and gas supply. Our domestic production of oil and gas condensate
liquids, now about 109001,000 barrels per day in 1973, will decline steadily until
Alaskan production comes on stream. Most of the United States has been surveyed
by oil hunters-no doubt more oil can be found oil New England or the Gulf and
Pacific Coasts-but not enough to help our balance of payments substantially if
oil consumption increases at its present pace.

More oil wvill be found elsewhere in the world-(there are about 570,000,000,000
barrels of known recoverable reserves left) -I believe there is the possibility of
thiding another trillion or trillion and a half barrels of oil. There appears to be
little doubt that within 12 to 15 years we will be on the down slope of oil pro-
duction worldwide-so the oil balance of payment problem will be self curing
eventually-there won't be much left to import. The real balance of payments
problem exists relatively short term.

FOREIGN POLICY

The end results of United States Foreign Policy is curing part of the balance of
ptayments problem right now. Without getting into any pro's or con's of current
Middle East disputes. the Arab oil exporting nations believe U.S. policy to have
been biased against them. If much of the U.S. is cold this winter, it will be be-
cause the Arab oil exporting nations have been resentful of continued U.S. mili-
tary aid to occupy parts of their countries. Their embargo is as understandable
as would be our embargoing say wheat exports to some nation assisting a for-
eign military occupation of say Florida or Maine. There is no doubt in my mind
that oil cost increases have been accelerated by the unsettled Middle East events.
Naturally, price increases there are quickly adopted by other oil exporters. Con-
sider, too, the great economic consequences to less developed countries of large
oil price increases. Thie U.S. aid programs will have to be enlarged to help these
LDCOs offset the increased outgo of foreign exchange for energy-a new factor
perhaps for the Department of Commerce to consider in its work.

COST OF OCEAN TRANSPORTATION

Ocean freight rates in the bulk trades (wheat, coal, petroleum) are virtually
unregulated by any national or international agency. In times of expanded
trades, oil freight rates may increase by a factor of 800 to 1000%. For example,
it was possible a couple of years ago to charter (hire) a tanker to lift or carry
crude oil from Saudi. Arabia to Europe for about $5.00 per ton. In September
1973. freight rates as high as $45.00 per ton were paid. Normally, about 60-80%
of the tankers required to lift crude oil are operated under long term agree-
ments negotiated at moderate costs or owned by oil companies so that the swing
of freight rates is dampened somewhat by this amount of relatively steady freight
costs.

Certainly. however, a large part of the balance of payments has been paid in
freight monies. Until recently. Arabian Light Crude Oil cost about $2.75 per
barrel-thus a freight rate of World Scale 150 is equal to $15.000 per long ton,
or about $2.00 per barrel-Saudi, Arabia to Europe or the United States.

One consequence of the current embargo on crude oil shipments to the United
States is that certain Arab nations may refuse to load foreign flag tankers that
operate from Iran. Nigeria or Venezuela to the United States-similar to the
present so-called "black list" of tankers operating to Israel over the last 20 years.
Such tankers may not be loaded at Arab ports which will make foreign tanker
owners ehary of trading to the United States. The obvious consequence, of course.
is even higher freight rates on the remaining tankers that will trade to the U.S.

In my opinion, this latter possibility of a "black list" of tankers trading with
the U.S. is an excellent reason for supporting a law requiring the transport of
at least 50% of our imported oil in U.S. flag tankers. This would stimulate a
larrer U.S. flag tanker fleet which not only would save foreign exchange but
would ensure a reasonable cost of transportation with the absolute dependa-
bility of U.S. flag vessels.

ENVIRONMENTAL CONSIDERATIONS

The delay of the Alaskan pipeline is too well known to discuss here. Assum-
ing, however, 2,000,000 barrels per day of crude oil has been delayed two years,
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the foreign exchange cost at $10.00 per barrel will be $20,000,000 per day, or
about $14.6 billion in dollar outflow. A refinery in Maine, if built as planned
five years ago, would be producing 200,000 barrels per day of heating oil which
not only would have assisted the balance of payments, but would have been
delivering oil this winter otherwise unobtainable. Current opposition to drilling
activities in the Santa Barbara Channel and off Long Island, understandable
as such opposition is, will be paid for in billions of dollars in foreign exchange
in later years.

DEMAND FOR OIL WITHIN THE UNITED STATES AND ALTERNATIVE FUEL SOURCES

We will control our increase in demand by using smaller cars, better insulation,
more efficient uses of machinery and automotive transport. The use of stack
desulfurization should permit greater use of high sulfur coal. Other forms of
fossil energy will be developed. Japanese interests have already discussed With
me methods of securing U.S. Government approval to invest in oil shale and tar
sand development. Naturally, they would expect to receive some of the oil
for use in Japan.

Obviously, as prices of overseas oil become significantly higher than the cost
of exacting oil from oil shale and coal, we may expect to see a lot of interest
in foreign as well as domestic investment in these areas. This sort of foreign
capital investment could be an offset or credit in the Department of Commerce
study of this subject.

There were some specific questions in Chairman Reuss' letter to me of October
25, 1973 which I would like to answer.

Question 1. Will production limitations by the oil producing countries, both
for political and conversation reasons, also affect overall prices?

Answer. Yes, drastically. Prices are rising dramatically. The appended table
from page 50 of the October 29 issue of the Oil & Gas Journal shows the extraor-
dinary increase in posted prices in one month. Of course, actual prices have
not risen quite this much but the net effect will hold producers' profits at or
near 35/50 cents per barrel in most cases, until nationalization is complete.

I compute, for example, c.i.f. crude oil costs of $21.00 per barrel would result
in the following product prices: Gasoline, $1.00 per gallon (mdt. $0.11 taxes) -
Distillate, $0.60 per gallon; Fuel oil, $10.00 per barrel (0.5%1o sulfur) ; which
would mean enormous increases in payments to oil producing nations. After the
recent escalation in crude oil prices, prices close to this level may be closer than
we may believe.

Qaestion 2. What are the possibilities of developing other oil resources outside
of the Middle East?

Answer. Limited, though one expert. Mr. H. R. Warman of B.P., thinks that
by 1985 the Middle East's share of oil production may have declined percentage-
wise. However, we shall never find oil again that costs 3 to 25 cents per barrel
to produce, as in the Middle East. A determined effort must be made to enhance
exploration in the United States.

Question 3. What will be the effect of increased demand for energy by the rest
of the world-particularly Western Europe and Japan?

Anslt-er. Higher prices and shortages. Some foreign automobile drivers now
pay $1.00 and more per gallon for gasoline, though some of this is excise tax. The
foreign exchange implications, however, of say $20.00 per crude oil are almost
beyond belief.

Question J. Are major consumers likely to become more competitive or coopera-
tive in their efforts to secure adequate supplies of oil at stated prices?

Answer. I believe much more competitive. One example can be provided by
competition for tankers. In a time of shortage, private companies will bid tanker
rates to very high levels, though they all know that no matter what price is
offered, it is physically impossible to produce another tanker on short notice.
The United States appears to be isolated right noW from some of its NATO
allies because of the oil crisis-so competitive factors appear to rule.

We must adopt a more even-handed Middle East policy if there is to be any
hope for a well balanced and thoughtful program for sharing energy resources
with the rest of the world and to ensure producing nations' cooperation. I
sincerely believe we shall all be cooperating within one or two years-the alterna-
tive is chaos.
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SUMMARY

To reduce the net expenditure of foreign exchange for crude oil as a nation,
we must:

1. Develop a program of domestic energy alternatives with real meaning to
it-similar to NASA, the Manhattan Project or the Interstate Highway Pro-
gram-largely by private investment but with Government guidance to get the
program going in a timely and effective manner.

2. Develop a program of genuine energy conservation. This program must
have real teeth in it. The development and conservation programs will assist
other consuming countries and relieve pressures on the producing countries to
deplete their reserves too rapidly.

3. Develop an even-handed foreign policy towards all producing nations'
governments and in particular to encourage peace in the Middle East by a more
understanding policy towards Arab aspirations. The antagonisms caused in
recent years by some of our policies bave cost not only us but our friends
billions of extra dollars in oil cost-a particularly sad plight for the developing
countries.

4. Encourage the development of a U. S. fl g tanker fleet.
5. Encourage foreign investment by developed countries in certain energy

development programs within the United Si ates.
0. Make a determined effort to export more goods and services to producing

nations and to encourage their investment within the U.S.

HOW CRUDE-OIL PRICES HAVE SOARED

Posted or tax-reference price
f o.b. loading part-

Type Gravity Oct. 1 Oct. 31

Persian Gulf:
Abu Dhabi:

Murban - ------------------- - ---------- 39 3.144 6. 045
Umm Shaif --------------------------- 37 3 110 5. 5379
Zakum -40 3. 185 5. 964

Iran:
Basrah -35 2. 977 5.061
Light-34 2. 995 5. 091
Heavy -31 2. 936 4.991

Iraq:
Kuwai Qatar -35 2.884 4. 903

Dukhan ----- ------------------------- 40 3. 143 5. 343
Marine -- - -------------------------------- 36 3. 037 5. 163

Saudi Arabia:
Light - ------- 34 3.011 5.119
Medium -31 2.884 4. 903
Heavy -27 2.725 4. 632

Mediterranean:
Libya -40 4.604 8.925
Algeria -43 5.000 15.000
Arabian light (Sidon) -34 4.205 2 7.148
Kirkuk -36 4. 243 2 7.213

South America:
Ecuador -28 3.600 5. 250
Venezuela ----- -------------- 11-39 3 4.610 4 4. 610

Nigeria:
Light -34 4.287 4. 291
Blend -27 4.148 4.148

Indonesia:
Kasim-43.5 5.000 5.000
Minas- ---------------------------------------

1 Spot $7 per barrel.
2 Estimated.
3 Average.
4 Adjustment due Nov. I to take account of OPEC increases.
Source: The Oil and Gas Journal, Oct. 29, 1973.

Chairman REuSS. Thank you, Mr. Croly.
We will now hear from 21r. Hanson.



STATEMENT OF JAMES W. HANSON, CHIEF ECONOMIST, EXXON
CORP.

Mr. HANSON. Thank you, Mr. Chairman.
As you indicated in your opening statement, the world is clearly

witnessing a major change in the energy environment, and we face

undoubtedly a period when energy will be the subject of continuing
international concern.

Until only a short while ago energy supplies were plentiful and

cheap. New resource development-particularly petroleum-out-
stripped demand growth. Both oil companies and, very importantly,
the governments of oil exporting countries competed aggressively for

outlet, with the result that energy prices declined steadily.
Now, in a dramatic reversal of roles, consumers are aggressively

competing for limited supplies of environmentally acceptable fuels.

Spare oil producing capacity has effectively disappeared and evapo-
rated around the world and it appears unlikely that future increments
will be able to keep up with historic growth trends in demiand. Depend-
ence on the Middle East is mounting rapidly and producing-country
governments are assuming a more direct role in controlling the rate

and terms under which their reserves are being produced. Faced with
the threat of shortages, consuming-country governments are increas-
ingly concerned with security of supply, and a competitive scramble

for supplies is underway. Impeding the response of supply to higher
demand-and indeed contributing to higher energy demand per se-

has been the outburst of regulations and public pressures to preserve
the physical environment. The net result of all of this is that readily

accessible and environmentally acceptable energy supplies are becom-
ing increasingly scarce, and prices are rising sharply. By definition,

future demand will equal supply-that is, consumption cannot exceed
the amount of energy actually available. But the question is whether
the necessary adaptations wifl occur in a timely and orderly fashion,
or whether sharp or abrupt shifts in economic patterns and life styles
will be required.

In my remarks today, I will first review the factors which have

led to this assessment. Then I will turn, as suggested in your opening
statement, Mr. Chairman, to the future and attempt to hazard some
judgments as to the role that we see for oil and for other energy
supplies in an environment of protracted supply scarcity. I shall con-

centrate on basic longer range aspects rather than the immediate situ-
ation-though I should point out that today's production cutbacks
and embargoes serve to underscore the urgency of resolving the long-
standing frictions and conflicts of the Middle East. And last, I will
consider what needs to be done to meet the complex challenges posed
by the new energy environment. I shall stress worldwide rather than

U.S. perspectives, as resolution of international policy issues is key
to surmounting the energy challenge.

WHAT HAPPENED?

To the man in the street, the change from energy abundance to con-

straint must have come as a shock. To most industry observers, the
underlying factors had been perceived for some time; but even the



59

experts did not expect the transition to be as rapid or dramatic as it
turned cut to be. The basic problem has not been a sudden surge in
energy demand-although energy utilization per unit of economic
activity or GNP has continued to exceed historic levels. The surpise
was rather the failure of energy forms other than oil to shoulder their
expected share of energy supply. In the case of the United States,
for example, we had thought 5 years ago that coal consumiption would
grow at an annual rate of 4 percent, but it has turned out to be only
1 percent because of the impact of mounting environmental pressures
on the production and use of coal. Nuclear power plants. as we know,
have been delayed for technological and operational as well as envi-
ronmental reasons. Of the 70 plants scheduled to be in operation in the
United States by now, only about 35 are onstream. And I understand
out of some 5S that were to have been coming onstream between 1972
and 1975, some 50 are behind schedule.

Clean-burning gas has not proved equal to the task, reflecting the
effects of two decades of ill-advised FPC price controls; quite to the
contrary, the U.S. natural gas shortage has grown to Crisis propor-
tions. The long and short of it is that the demand for oil has expanded
at an unexpectedly brisk pace all around the world. And this has taken
place at a time when oil availability has fallen short of expectations
because of various factors-ranging from Alaskan pipeline delays and
restraints on U.S. offshore exploration, to production cutbacks ordered
by the governments of Libya and Kuwait, well before the latest out-
break of hostilities. U.S. crude oil production is already on the decline,
and spare producing capacity abroad has essentially evaporated, I
might say, reflecting in no small measure the sharply expanding U.S.
import requirements.

The tightening U.S. energy balance has been further aggravated by
constraints on the development of new refining capacity. Uncertainties
over future oil import policy, coupled with the unpredictable and ar-
bitrary manner in which the prevailing program was being adminis-
tered, tended to inhibit new investment. Furthermore, uncertain en-
vironmental regulations made it difficult to anticipate future product
quality and refinery emission standards, while refinery sites have be-
come increasingly hard to obtain. Finally, investment costs were
mounting in the face of Government restraints on petroleum product
prices which could only dampen economic incentives. Fortunately, at
least some of these problems were cleared up by the administration's
energy message this spring-and the response has been a series of an-
nounced refinery expansions equivalent to some 20 percent of current
capacity. Until this new capacity is operating, however, which could
take upward of 4 years or more, the U.S. oil product balance is likely
to tighten further. And in the interim, rising U.S. import demands
will center on refined products rather than crude oil.

LONTGER RANGE CHIALLEN-GE

Although the refining problem behind today's product shortages in
the United States may be on the way to being solved, there remains a
far more serious problem that is at the same time both a paradox and
a challenge. The paradox is that we are entering what appears to be a
sustained period of world energy scarcity, even though there is an
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abundance of energy resources in the earth's crust. The challenge is to

prevent this scarcity from becoming severe or even crippling.
The world's energy needs have traditionally grown at about the

same rate as economic activity, which in turn has responded to grow-
ing population and the drive for improved living standards. Until
recently at least, economists saw little reason to anticipate any signifi-

cant slackening in these underlying growth factors; hence a "trends-

continue" projection would signal a doubling of world energy con-
sumption between now and 1985.

Any long-range energy projection is, of course, subject to a wide
range of error, both because of possible chances in the economic out-

look, and very importantly in the relationship between economic ac-

tivity and energy demand. This is particularly the case in a supply-

constrained environment where we would expect some diminution in

energy utilization per unit of economic activity. As I indicated and -as

witnesses yesterday indicated, there will almost certainly be some de-

mand reduction in response to higher prices. In addition, governments
will likely change tax and regulatory structures, or otherwise mold

public attitudes and practices, in an effort to conserve energy. On the
other hand, should these more or less normal and logical steps be in-

sufficient to balance constrained supply capability, economic activity
and general welfare would be more severely impaired.

The crux of the energy problem is that, unlike the recent past, oil

can no longer be relied upon as the primary means of meeting the
world's ever-expanding energy needs-not only to meet "trends-con-
tinue" demand but even one that reflects the dampening effects of
higher prices and moderate conservation measures. This basic supply
constraint results from two factors, we believe. The first is the long
lead times and high costs required to exploit energy sources other than

oil, and, second, the fact that oil that might otherwise be used to achieve
a viable balance is inordinately concentrated in the Middle East.

Our forecasts indicate that, even after making generous allowances
for expansion of nuclear power and coal, world oil production would
nearly have to double by 1985 to balance energy supply with demand.
But based on existing intelligence, opportunities for significant pro-
duction growth outside the Middle East are quite limited. In the

United States, production is already declining, and a major effort
will be required just to hold production at present levels, even with
Alaskan oil available. Canadian discoveries have not been as prolific as

expected several years ago. Venezuelan production has peaked out, and
prospects for expanding production in other areas of Latin America
are limited. Even among the brighter spots, North Sea production is

expected to supply only 15 percent of Europe's rising oil demands
by 1985. And discoveries in Africa and Indonesia have not been up
to earlier expectations. Finally, the Communist areas will certainly
develop additional production, but not sufficient to generate large ex-
portable surpluses-and even this will require infusions of capital and
technology from the Western World.

As a result, the only major source of discovered but as yet undevel-
oped oil reserves is in the Middle East, which now contains over half

of the world's discovered resources. Thus, based on a "trends-continue"
demand projection, this area would have to cover no less than two-
thirds of the growth in free world oil consumption and almost one-
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half of the growth in total energy needs. This means that Middle East
oil production would have to reach the 50-million-barrel-per-day
league by 1985, or nearly three times last year's level.

But there are major reasons why this is an unrealistic expectation.
First, even the Middle East's immense reserves are not unlimited, and
these reserves could not sustain such high rates of production indef-
initely. Thus, under the best of circumstances, production might well
plateau and even begin to decline from the mid to late 1980's. It would
not be reasonable to plan facilities, or demand growth, on the basis
of a temporary peaking in production.

But the second reason is likely to be the more immediately pressing
one. It is simply unrealistic to expect the Middle Eastern governments
to expand their output as rapidly as the needs of the free world would
dictate. The disposition to use oil as a political weapon is all too evident
in today's production cuts and embargoes. But even if the political
issues were to be fully resolved, and it is becoming increasingly urgent
that this be accomplished., producing country governments will con-
tinue to have an economic incentive to consider limiting oil production
growth. Some, at least, will be inclined to stretch out the life of their
resources, seeking to maximize the flow of income over time taking into
account rate of depletion as well as unit revenues. This will most cer-
tainly be the case for countries such as Saudi Arabia which have vast
oil reserves but limited internal needs. and are understandably con-
cerned about being able to utilize their mounting monetary inflows
wisely. They will be particularly mindful of the need to develop new
sources of income for the time when their oil resources are depleted.
As mentioned earlier, the governments of Kuwait and Libya had al-
ready ordered production cutbacks for conservation reasons well be-
fore the October hostilities broke out.

Thus, it would seem imprudent to assume that the producing govern-
ments will be disposed to supply whatever volume demands are put
upon them. On the contrary, production seems very likely to be limited
to a level substantially below the tripling from last year's level main-
tained earlier. The ability to achieve even modest increases in the
near term is now in question. This near-term situation poses an
extremely serious problem because of a doubling in the Middle East
production to the 40 million barrel per day league is virtually essential
between now and the early 1980's, the earliest time by which new
alternative sources of energy can become significant-unless, of course,
conservation measures take hold much sooner and more effectively
than now seems likely.

If the Middle East cannot be counted on to fill this gap, what are the
odds we can find this oil elsewhere?

The scale of current and projected oil consumption is truly stao-
gering. To replace the oil that the world is already consuming would
require discoveries on the order of 20 billion barrels every year-
equivalent to two fields the size of Alaska's Prudhoe Bay. And by
1980, annual consumption will be in the 30 billion barrel league.

And I might mention here, Mr. Chairman, that this is shown in
chart 41 in my prepared statement. Consumption is shown on the
smooth line-solid through the early 1970's, and broken thereafter.

I See chart 4. p. 69.

28-965-74 5
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It is true that oil finding rates have traditionally exceeded con-
sumption around the world and a comfortable reserves-to-production
ratio has been maintained. But this impressive record reflects dis-
covery of the massive fields of the Middle East whose size is unprece-
dented in the history of the industry-and which are unlikely to be
duplicated elsewhere. Even in the Middle East, discoveries have fallen
off in recent years, which in our view indicates that most of the major
fields there have already been found. And as the industry has accel-
erated its efforts to find oil elsewhere, discoveries have increased-but
at a somewhat disappointing rate, and barely enough to hold total
discoveries throughout the free world at the average level of the
past 20 years or so, Moreover, such discoveries have tended to be
located in remote, difficult areas such as the tundra or deep, rough
seas-and long leadtimes are involved.

All of this suggests that, while new oil discoveries outside the
Middle East can in time moderate excessive dependence Middle East
supplies, they offer at best no more than a partial solution.

STEPS TO MEET THE CHALLENGE

What I have said so far adds up to this: Neither new oil discoveries
outside the Middle East nor the development of alternative energy
sources can save us from the prospect of a supply-constrained environ-
ment over the next 5 to 10 years stemming from a reluctance by Middle
Eastern governments to produce as much oil as the world's consumers
would like to import. Still, I think the adverse effects of such a pros-
pect can be minimized if we act wisely and promptly. And certainly
key here would be wise and timely public policies.

Let me briefly sketch some of the elements that should be included
in such a policy framework. First, I believe that normal market
mechanisms, if allowed to function, could play an important role
with respect to both supply and demand. Past failures to rely suf-
ficiently on market forces have been a major contributor to the
challenge we face today. I need only cite FPC gas price control
wherein we have held artifically low U.S. gas prices which have served
only to stimulate consumption while choking off incentives for new
investments. It is to be hoped that lessons have been learned from
such experiences, and that price can serve as the principal market-
clearing mechanism-rather than end-use controls or arbitrary all oca-
tion formulas-in the supply-constrained environment foreseen. This
may be particularly relevant for the United States whose prodigious
consumption of energy makes it a prime candidate for demand modera-
tion in response to higher price, while production from its generous
resources base could be expanded in a timely fashion given adequate
economic incentive.

Second, in the area of supply, consuming country governments
should establish specific objectives and programs for stimulating
energy supply development, particularly involving indigenous re-
sources. Once again, North America offers the broadest range of
opportunities because of its generous endowment of energy raw ma-
terials. There is no question but that development of new energy sup-
plies will entail costs significantly above current levels. On the other
hand, costs of synthetic oil and gas from coal or shale are not likely
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to be out of line with what imported energy is likely to cost-or in
fact has been costing in today's environment of high freight rates
and rapidly escalating producing government demands. Eventually,
we would hope that the prospect of, and later the availability of,
synthetic fuels in volume might serve to temper the economic de-
mands of oil-producing governments.

I might mention in passing that my prepared statement does con-
tain some further reference to the economic as opposed to the physical
dimensions of the energy challenge, particularly including some of
the balance-of-payments implications.

However, we have to face the fact that the development of alterna-
tive energy sources will be a very slow process. As a result, we will
be forced to absorb most of the uncertainties and shortfalls of supply
by adjusting the demand side of the energy equation. The impact on
economic growth of a protracted energy shortage could be severe.
Hence, a number of steps should be taken now to encourage the
orderly development of energy conservation. Hopefully, the Presi-
dent's message this evening will communicate some important measures
in this area.

First, energy consumption that occurs primarily through inadver-
tence or ignorance should be minimized-so-called wasteful consump-
tion such as overlighting or overheating. Such opportunities are per-
haps most widespread in the United States. Second, improvements in
the efficiency of energy utilization should be expedited. For example,
the typical electric power station uses less than 40 percent of the energy
in the fuel supplied to it-the balance goes up the stack. If we could
use the wasted heat in an adjoining plant, the combination facility
would mean a doubling in overall energy efficiency. Third, specific op-
portunities for conserving energy should be exploited where the ad-
verse impact on the economy and lifestyles is considered acceptable.
In the United States, for example, energy consumption for transporta-
tion could be tempered through the promotion of lighter, more efficient
automobiles, greater use of car pools, driving at lower speeds, and im-
proved public transportation systems.

Finally, and in parallel with national measures designed to moder-
ate demand and expand supply, the new energy environment calls
for new initiatives in international cooperation, in effect a "coopera-
tive partnership" among producing nations, consuming nations, and
energy companies.

An important objective of such cooperation should be to find means
to encourage producing governments to permit oil production at levels
deemed necessary to achieve a viable worldwide energy balance. More-
over, consuming country governments and companies should be sup-
portive of producing government efforts to utilize their rapidly rising
monetary inflows in a fashion consistent with their national objectives
and aspirations.

As another step, there is a need for a strong, high-level consultative
mechanism among consuming nations on energy matters. Consulta-
tions should cover not only exchanges of information on national
energy policies and programs, but also the development of coopera-
tive procedures for accommodating to supply scarcity. To this end,
individual nations should be encouraged to devise appropriate stor-
age and standby supply allocation programs. Also, nations should
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reach agreement on a system for sharing available supplies in times

of supply scarcity such as that occurring today. Unless meaningful
intergovernmental understandings are reached in the very near future,
-we face either of two potentially destructive scenarios: One, the forma-

tion of opposing hostile blocs of consuming versus producing coun-

tries: or the other, the continuation of the "every man for himself"
scramble which has already begun wherein individual or small groups
of importing countries seek privileges access to available supplies.

Obviously, the stakes are high to head off either scenario.
In conclusion, let me summarize by saying that we face perhaps a

decade of potentially serious supply constraints reflecting the economic
and political considerations motivating Middle Eastern governments
to restrict the growth of output from their still-vast reserves; the dif-

ficulty the world will experience in discovering large new oil supplies
elsewhere; the long leadtimes for developing alternative energy
forms: and the glacial pace with which, so far, public policies have
advanced toward even those solutions that have already been identi-
fied. Thank you.

[The prepared statement of Mr. Hanson follows:]

PREPARED STATEMENT OF JAMES W. HANSON

INTRODUCTION

The world is witnessing a major change in the energy environment, and we face

a period when energy will be the subject of continuing international concern.

Until only a short while ago energy supplies were plentiful and cheap. New

resource development-particularly petroleum-outstripped demand growth.

Both companies and the governments of oil exporting countries competed aggres-

sively for outlet, with the result that energy prices declined steadily.

Now, in a dramatic reversal of roles, consumers are aggressively competing
for limited supplies of environmentally-acceptable fuels. Spare oil producing
capacity has effectively disappeared around the world, and it appears unlikely

that future increments will be able to keep up with historic growth trends in

demand. Dependence on the Middle East is mounting rapidly, and producing

country governments are assuming a more direct role in controlling the rate and

terms under which their reserves are being produced. Faced with the threat of

shortages, consuming country governments are increasingly concerned with

security of supply, and a competitive scramble for supplies is underway. Imped-

ing the response of supply to higher demand-and indeed contributing to

higher energy demand per 8e-has been the outburst of regulations and public

pressures to preserve the physical environment. The net result of all of this

is that readily accessible and environmentally-acceptable energy supplies are

becoming increasingly scarce, and prices are rising sharply. And the odds are

that supply constraint will characterize the energy environment for many years

to come. By definition, future demand will equal supply-that is, consumption

cannot exceed the amount of energy actually available. But the question is

whether the necessary adaptations will occur in a timely and orderly fashion, or

whether sharp or abrupt shifts in economic patterns and life styles will be

required.
In my remarks today, I will first review the factors which have led to this

assessment. Then I will turn to the future, and the role that we see for oil and

for other energy supplies in an environment of protracted supply scarcity. I shall
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concentrate on basic longer-range aspects rather than the immediate situation-
though I should point out that today's production cutbacks and embargoes serve
to underscore the urgency of resolving the longstanding frictions and conflicts
of the Middle East. And last, I will consider what needs to be done to meet the
complex challenges posed by the new energy environment. I shall stress world-
wide rather than U.S. perspectives, as resolution of international policy issues-
is key to surmounting the energy challenge.

WHAT HAPPENED?

To the man in the street, the change from energy abundance to constraint
must have come as a shock. To most industry observers, the underlying factors
had been perceived for some time; but even the experts did not expect the transi-
tion to be as rapid or dramatic as it turned out to be. The basic problem has not
been a sudden surge in energy demand-although energy utilization per unit of
economic activity has continued to exceed historic levels. The surprise was rather
the failure of energy forms other than oil to shoulder their expected share of
energy supply. In the case of the U.S., for example, we had thought five years
ago that coal consumption would grow at an annual rate of 4%, but it has
turned out to be only 1% because,4f the impact of mounting environmental pres-
sures on the production and use of coal. Nuclear power plants have been delayed
for technological and operational as well as environmental reasons. Of the 70
plants scheduled to be in operation in the U.S. by now, only about 35 are on
stream. Clean-burning gas has not proved equal to the task, reflecting the effects
of two decades of ill-advised FPC price controls; quite to the contrary, the U.S.
natural gas shortage has grown to crisis proportions. The long and short of it
is that the demand for oil has expanded at an unexpectedly brisk pace all around
the world. And this has taken place at a time when oil availability has fallen
short of expectations because of various factors-ranging from Alaskan pipe-
line delays and restraints on U.S. offshore exploration, to production cutbacks
ordered by the governments of Libya and Kuwait, well before the latest outbreak
of hostilities. U.S. crude oil production is already on the decline, and spare pro-
ducing capacity abroad has essentially evaporated-reflecting in no small meas-
ure the sharply expanding U.S. import requirements.

The tightening U.S. energy balance has been further aggravated by constraints
on the development of new refining capacity. Uncertainties over future oil im-
port policy, coupled with the unpredictable and arbitrary manner in which the
prevailing program was being administered, tended to inhibit new investment.
Furthermore, uncertain environmental regulations made it difficult to antici-
pate future product quality and refinery emission standards, while refinery sites
have become increasingly hard to obtain. Finally, investment costs were mount-
ing in the face of government restraints on petroleum product prices which could
only dampen economic incentives. Fortunately, at least some of these problems
were cleared up by the Administration's energy message this spring-and the
response has been a series of announced refinery expansions equivalent to some
20% of current capacity. Until this new capacity is operating, however. which
could take upwards of four years or more, the U.S. oil product balance is likely
to tighten further. And in the interim, rising U.S. import demands will center
on refined products rather than crude oil.

LONGER-RANGE CHALLENGE

Although the refining problem behind today's product shortages in the U.S.
may be on the way to being solved, there remains a far more serious problem that
is at the same time both a paradox and a challenge. The paradox is that we are
entering what appears to be a sustained period of world energy scarcity, even
though there is an abundance of energy resources in the earth's crust. The chal-
lenge is to prevent this scarcity from becoming severe or even crippling.
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CRAST 1.

TOTAL WORLD ENERGY DEMAND
MM B/D OIL EQUIVALENT

AVG.-ANNUAL GROWiTH,%YR.
50/60 60/70 70/80

L.B 2.2 2.1
4.5 5.1 5.1
4.6 5.3 5.4

1960 1965 1970 1975 1980 1985

The world's energy needs have traditionally grown at about the same rate
as economic activity, which in turn has responded to growing population and
the drive for improved living standards. Until recently at least, economists
saw little reason to anticipate any significant slackening in these underlying
growth factors; hence a "trends-continue" projection would signal a doubling
in world energy consumption between now and 1985.

Any long range energy projecton is, of course, subject to a wide range of error,
both because of possible changes in the economic outlook, and in the relationship
between economic activity and energy demand. This is particularly the case in
a supply-constrained environment where we would expect some diminution in
energy utilization per unit of economic activity. There will almost certainly be
some demand reduction in response to higher prices. In addition, governments
will likely change tax and regulatory structures, or otherwise mold public
attitudes and practices, in an effort to conserve energy. On the other hand,
should these more-or-less normal and logical steps be insufficient to balance con-
strained supply capability, economic activity and general welfare would be more
severely impaired.

The crux of the energy problem is that, unlike the recent past, oil can no longer
be relied upon as the primary means of meeting the world's ever-expanding energy
needs-not only to meet "trends-continue" demand but even one that reflects the
dampening effects of higher prices and moderate conservation measures. This
basic supply constraint results from the long lead times and high costs required
to exploit energy sources other than oil, and the fact that oil that might other-
wise be used to achieve a viable balance is inordinately concentrated in the
Middle East.
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TOTAL WORLD OIL PRODUCTION (INCL. NGL)

1960 1965 1970 1975 1980 1985

Our forecasts indicate that, even after making generous allowances for expan-
sion of nuclear power and coal, world oil production would nearly have to double
by 1985 to balance energy supply with demand. But based on existing intelligence
opportunities for significant production growth outside the Middle East are quite
limited. In the U.S. production is already declining, and a major effort will be re-
quired just to hold production at present levels, even with Alaskan oil available.
Canadian discoveries have not been as prolific as expected several years ago.
Venezuelan production has peaked out, and prospects for expanding production
in other areas of Latin America are limited. Even among the brighter spots.
North Sea production is expected to supply only 15% of Europe's oil demand by
1985. And discoveries in Africa and Indonesia have not been up to earlier expecta-
tions. Finally, the Communist areas will develop additional production, but not
sufficient to generate large exportable surpluses-and even this will require in-
fusions of capital and technology from the Western World.

As a result, the only major source of discovery but as-yet-undeveloped oil re-
serves is the Middle East which now contains over half of the world's discovered
reserves. Thus, based on a "trends-continue" demand projection, this area would
have to cover no less than two-thirds of the growth in Free World oil consump-
tion and almost one-half of the growth in total energy needs. This means that
Middle East oil production would have to reach the 50 million barrel per day
league by 1985, or nearly three times last year's level.
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CHART 3.

MID-EAST MUST GROW-BUT THERE IS A LIMIT i
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But there are major reasons why this is an unrealistic expectation. First, even
the Middle East's immense reserves are not unlimited, and these reserves could
not sustain such high rates of production indefinitely. Thus, under the best of
circumstances, production might well plateau and even begin to decline from the
mid-to-late 1980's. It would not be reasonable to plan facilities, or demand growth,
on the basis of a temporary peaking in production.

But the second reason is likely to be the more immediately pressing one. It is
simply unrealistic to expect the Middle Eastern governments to expand their out-
put as rapidly as the needs of the Free World would dictate. The disposition
to use oil as a political weapon is all too evident in today's production cuts and
embargoes. But even if the political issues were to be fully resolved, and it is
becoming increasingly urgent that this be accomplished, producing country gov-
ernments will continue to have an economic incentive to consider limiting oil pro-
duction growth. Some, at least, will be inclined to stretch out the life of their re-
sources, seeking to maximize the flow of income overtime taking into account rate
of depletion as well as unit revenues. This will most certainly be the case for
countries such as Saudi Arabia which have vast oil reserves but limited internal
needs, and are understandably concerned about being able to utilize their mount-
ing monetary inflows wisely. They will be particularly mindful of the need to
develop new sources of income for the time when their oil resources are depleted.
As mentioned earlier, the governments of Kuwait and Libya had already ordered
production cutbacks for conservation reasons well before the October hostilities
broke out.

Thus, it would seem imprudent to assume that the producing governments will
be disposed to supply whatever volume demands are put upon them. On the con-
rary production seems very likely to be limited to a level substantially below
the tripling from last year's level mentioned earlier. The ability to achieve even
modest increases in the near term is now in question. This near-term situation
poses an extremely serious problem because a doubling in Middle East production
to the 40 million barrel per day league is virtually essential between now and the
early 1980's, the earliest time by which new alternative sources can become sig-
nificant-unless, of course, conservation measures take hold much sooner and
more effectively than now seems likely.

Since the case for reversing the trend toward increased dependence on the
Middle East is so clear cut, whv can't something be done to accelerate the availa-
bility of alternative resources? The problem is in the long lead times for alter-
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natives. In some cases, long lead times stem from the fact that reserves are un-
evenly distributed in relation to demand centers. Vast undeveloped gas reserves,
for example, exist in such remote areas as Western Siberia and the Persian Gulf.
Where pipeline construction is feasible, engineering, environmental, and political
issues must be resolved. Where marine transportation is involved, the massive
scale of physical equipment for liquefaction and transport, and the associated
capital requirements, are major constraints to rapid development. In either event,
many years will pass before significant volumes can be expected.

In other cases, delays and/or long lead-times derive from a combination of
economic, environmental, and technological constraints. Coal, the most prolific of
fossil fuels, is quite broadly distributed-and abundantly so in the U.S.-but
world production has grown at only one-third the rate of total energy for the past
decade. In recent years, this has reflected the various environmental constraints
on its production and/or use. Our own projections assume a dramatic comeback
for U.S. coal over the next decade, but this presumes resolution of mine safety
problems, adoption of workable surface-mining regulations, and some near-term
relaxation of permissible air quality levels. Longer-term, the key will be the
development of an economical method to use coal in an environmentally acceptable
fashion, either burned directly or converted into clean-burning oil and gas. But at
least a decade will be required to demonstrate new technology and buld new facili-
ties on a significant scale.

In addition to abundant coal reserves, North America is endowed with rich
oil shale and tar sands deposits, all of which offer considerable potential for
synthetic oil and gas. But again, at least a decade will be necessary, even when
technology is well-advanced, before large-scale commercialization can be realized.

Nuclear power is, of course, not resonrce-limited at present and may never be
if-but only if-breeder reactor development efforts bear fruit in time. But the
rapid growth projected for nuclear power over the next decade-about 20 percent
per year-is contingent on expedited licensing procedures for U.S. plants and
success in meeting ambitious schedules elsewhere. For example, it now takes
about eight to nine years to get a new nuclear plant on stream in the U.S.

This run-down of inevitable delays and/or lead times in exploiting new energy
forms suggests that oil which can be developed readily with known technology will
have to be relied upon as the balancing energy source for many years to come.
In other words, alternatives to oil cannot be expected to play a large part in
changing the outlook, at least not for the rest of the decade. But if Middle East
oil cannot realistically be counted on to fill the gap, what are the odds that we will
be able to find a solution through new oil discoveries elsewhere in the world?

ANNUAL RATE OF WORLD OIL
40 DISCOVERIES AND CONSUMPTION
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The scale of current and projected oil consumption is truly staggering. To re-
place the oil that the world is already consuming would require discoveries on the
order of 20 billion barrels every year-equivalent to two fields the size of Alaska's
Prudhoe Bay. And by 1980, annual consumption will be in the 30 billion barrel
league.

It is true that oil finding rates have traditionally exceeded consumption
around the world and a comfortable reserves-to-production ratio has been main-
tained. But this impressive record reflects discovery of the massive fields of the
Middle East whose size is unprecedented in the history of the industry-and
which are unlikely to be duplicated elsewhere. Even in the Middle East, dis-
coveries have fallen off in recent years, which in our view indicates that most
of the major fields tbere have already been found. And as the industry has
accelerated its efforts to find oil elsewhere discoveries have increased-but at a
somewhat disappointing rate, and barely enough to hold total discoveries
throughout the Free World at the average level of the past 20 years or so.

Moreover, such discoveries have tended to be located in remote, difficult areas
such as the tundra or deep, rough seas-and long lead times are involved.

All of this suggests that, while new oil discoveries outside the Middle East can
in time moderate excessive dependence on Middle East supplies, they offer at
best no more than a partial solution.

Before turning to possible action steps, I would like to touch briefly on some
of the economic, as opposed to physical, dimensions of the energy challenge.
Clearly, this takes on added importance in view of the growing awareness that
future energy costs and prices will be significantly higher all around the world.
The prospect of rapidly rising oil import bills facing the consuming countries,
coupled with mounting financial prowess on the part of the oil exporting nations,
has led to a series of concerns, ranging from the enormity of the wealth trans-
fer involved, to the future posture of the dollar and the U.S. balance of payments,
and to the stability of world currency and capital markets.

With respect to the balance of payments impact, there is no question but
that the cost of oil imports could be staggering-somewhere in the league of
$30 billion for the U.S. along before the end of the decade. But we must consider
prospects for the various offsets before reaching even tentative conclusions.
Items such as profit remittances and shipping earnings, where applicable, tend
to go hand-in-hand with rising oil imports. But these are likely to be relatively
minor. The biggest potentials lie in exporting goods and services to the oil
producing countries, and in attracting investments of their surplus capital back
into the U.S. and other consuming countries. Each consuming nation will under-
standably strive to obtain a sufficient flow of such offsets, though it should be
recognized that political as well as economic considerations will determine the
outcome. The balance of payments impact can be kept within manageable bounds
if each oil importing country is able more-or-less to offset its oil import bill
with export sales to the oil producing countries or with investment inflows from
them. Any remaining imbalances, if they are not excessive, could be resolvable
within the context of greater exchange rate flexibility and a greatly expanded
volume of world trade over which currency changes can work out their effects.
Even if balance of payments stresses can be contained, however, difficult eco-
nomic problems would remain. For example, the prospect of significant invest-
ments by governments of oil exporting nations in consuming country industries
would probably raise issues of economic sovereignty. And for the developing
countries, particularly those without exportable commodities which are increas-
ing in value, the problem of increasing oil import costs poses a serious threat to
economic growth and political stability.

As for international monetary stability, there can be no doubt that attempts
by oil-wealthy countries to shift even a fraction of their funds across currency
boundaries would be extremely unsettling. On the other hand, as their financial
might grows, their own economic self-interest will become increasingly identi-
fied with monetary stability, and any incentive to tamper with the monetary
mechanism should accordingly wane. In this regard, diversification of producing
country investments should be encouraged, particularly including investment
in non-liquid assets.

STEPS TO MEET THE cHALLENGE

What I have said so far adds up to this: neither new oil discoveries outside
the Middle East nor the development of alternative energy sources can save
us from the prospect of a supply-constrained environment over the next 5-10
years stemming from a reluctance by Middle Eastern governments to produce
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as much oil as the world's consumers would like to import. Still, the adverse
effects of such a prospect can be minimized if we act wisely and promptly.
The key to the solution lies in sound public policies.

Let me briefly sketch some of the elements that should be included in such
a policy framework. First, I believe that normal market mechanisms, if allowed
to function, could play an important role with respect to both supply and
demand. Post failures to rely sufficiently on market forces have been a major
contributor to the challenge we face today-for example, holding artificially
low U.S. gas prices has served only to stimulate consumption wvhile choking off
incentives for new investment. It is to be hoped that lessons have been learned
from such experiences, and that price can serve as the principal market-
clearing mechanism-rather than end-use controls or arbitrary allocation
formulae-in the supply-constrained environment foreseen. This may be partic-
ularly relevant for the U.S. whose prodigious consumption of energy makes it
a prime candidate for demand moderation in response to higher price, while
production from its generous resource base could be expanded in a timely fashion
given adequate economic incentive.

In the area of supply, consuming country governments should establish
specific objectives and programs for stimulating energy supply development,
particularly involving indigenous resources. North America offers the broadest
range of opportunities because of its generous endowment of energy raw mate-
rials. For the U.S., this means not only accelerated leasing of offshore acreage
for conventional oil and gas, but also a major commitment to develop synthetic
fuels from coal and shale and to perfect ways of using coal directly in an en-
vironmentally-acceptable fashion. Among other energy forms, nuclear develop-
ment should be expedited, as should research on more exotic sources such as
solar, geothermal and fusion energy. Stimulating these other energy forms is
particularly important for Europe and Japan, in view of their limited fossil
fuel endowment. There is no question but that development of new energy
supplies will entail costs significantly above current levels. On the other hand,
costs of synthetic oil and gas from coal or shale are not likely to be out of line
with what imported energy is likely to cost-or in fact has been costing in
today's environment of high freight rates and rapidly escalating producing
government demands. Eventually, we would hope that the prospect of, and later
the availability of, synthetic fuels in volume might serve to temper the economic
demands of oil producing governments.

However, we have to face the fact that the development of alternative energy
sources will be a very slow process. As a result, we will be forced to absorb
most of the uncertainties and shortfalls of supply by adjusting the demand
side of the energy equation. The impact on economic growth of a protracted
energy shortage could be severe. Hence, a number of steps should be taken now
to encourage the orderly development of energy conservation.

Three types of actions should be undertaken. First, energy consumption that
occurs primarily through inadvertence or ignorance should be minimized-so-
called wasteful consumption such as overlighting or overheating. Such oppor-
tunities are perhaps most widespread in the U.S. Second, improvements in the
efficiency of energy utilization should be expedited. For example, the typical elec-
tric power station uses less than 40% of the energy in the fuel supplied to it-
the balance goes up the stack. If we could use the wasted heat in an ajoining
plant, the combination facility would mean a doubling in overall energy efficiency.
Third, specific opportunities for conserving energy should be exploited where the
adverse impact on the economy and life styles is considered acceptable. In the
U.S., for example, energy consumption for transportation could be tempered
through the promotion of lighter, more efficient automobiles, greater use of car
pools, driving at lower speeds, and improved public transportation systems.

One further point needs to be made in regard to both energy conservation and
supply stimulation: every effort should be made to ensure that energy impacts are
considered when establishing environmental conservation goals. While projected
energy shortfalls do not justify abandonment of longer-term or high priority
environmental goals, some temporary delays in the timetable for their attain-
ment seem warranted.

Finally, and in parallel with national measures designed to moderate demand
and expand supply, the new energy environment calls for new initiatives in
international cooperation, in effect a "cooperative partnership" among producing
nations, consuming nations, and energy companies.
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Au important objective of such cooperation should be to find means to en-
tourage producing governments to permit oil production at levels deemed neces-
sary to achieve a viable worldwide energy balance. Moreover, consuming country
governments and companies should be supportive of producing government efforts
to utilize their rapidly rising monetary inflows in a fashion consistent with
their national objectives and aspirations.

As another step, there is a need for a strong, high-level consultative mechanism
among consuming nations on energy matters. Consultations should cover not only
exchanges of information on national energy policies and programs, but also the
development of cooperative procedures for accommodating to supply scarcity.
To this end, individual nations should be encouraged to devise appropriate
storage and standby supply allocation programs. Also, nations should reach agree-
ment on a system for sharing available supplies in times of supply scarcity such
as that occurring today. Unless meaningful intergovernmental understandings
are reached in the very near future, we face either of two potentially destruc-
tive scenarios: one, the formation of opposing hostile blocs of consuming vs.
producing countries; or the other, the continuation of the "every man for him-
self" scramble which has already begun wherein individual or small groups of
importing countries seek privileged access to available supplies. Obviously, the
stakes are high to head off either scenario.

In conclusion, let me summarize by saying that we face perhaps a decade of
potentially serious supply constraints reflecting the economic and political con-
siderations motivating Mliddle Eastern governments to restrict the growth of
output from their still-vast reserves; the difficulty the world will experience in
discovering large new oil supplies elsewhere; the long-lead times for developing
alternative energy forms; and the glacial pace with which, so far, public
policies have advanced toward even those solutions that have already been
identified.

Timely actions are essential to minimize the impact of these constraints. Con-
sumers, governments and companies all must play an important role in meeting
the challenge of adjusting patterns of energy consumption and supply to mitigate
any adverse impact on economic growth. The private sector with its manifest and
unique capabilities can play a vital part, as can normal market mechanisms.
But the complexity of the energy system also requires resolution of national and
multinational public policy issues interacting both with one another and with
the private sector. It is perhaps in this latter area that the toughest challenges
lie.

Chairman REuSS. Thank you very much, Mr. Hanson.
M~r. Lichtblau, please proceed.

STATEMENT OF JOHN H. LICHTBLAU, EXECUTIVE DIRECTOR,
PETROLEUM INDUSTRY RESEARCH FOUNDATION, INC., NEW
YORK, N.Y.

Mr. LICHTBLAu. Thank you, Mr. Chairman.
Given the limited time we have had to prepare this prepared state-

ment. we have not attempted a full analysis of the impact of oil on
the U.S. balance of payments, but have limited ourselves to mostly one
aspect of the question; namely, whether the United States will be able
to pay for the oil import requirements in the foreseeable future through
increased exports.

The sharp increase in U.S. oil import demand since the beginning of
the current decade has brought about an understandable concern over
our ability to pay for these seemingly ever growing imports. Projec-
tions have been made to demonstrate that as we reach 1980 and go
beyond it the cost of our oil imports may be so high as to strain our
balance of payments beyond endurance. In other words, our ability
to pay for our projected oil import requirements beyond 1980 has been
seriously questioned by experts.
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I believe that the maximum impact of oil imports on the U.S. bal-
ance of payments is likely to come much earlier; namely, in the period
1975.-77, and that from 1980 on, the impact could be more bearable
rather than less as a result of several actions taken by us and other im-
porting nations. I would therefore like to focus is this brief statement
primarily on the year 1975 and then offer some projections to 1980.
The analysis ignores the current Arab oil boycott, because we hope this
is a temporary affair which we hope will not have an impact beyond the
early part of next year which, admittedly, is optimistic. It assumes
that in both 1975 and 1980 there will be no physical restraint on the
oil imports shown in our projection. This is an entirely reasonable as-
sumption both from the point of view of resource availability and the
technical ability to deliver the resource. Inability to obtain the im-
port volumes projected in this prepared statement would have to be
politically motivated and falls therefore outside the scope of our
inquiry.

There are a number of wvays to measure the effect of a given volume of
imports on a country's balance of payments. One somewhat oversim-
plified indication which limits the inquiry to the balance-of-trade sec-
tion of the balance of payments is to calculate the change in the
amount of exports necessary to pay for a given change in the level
of imports. We have used this approach to determine the impact of
oil imports on the UT.S. balance of trade, as is shown in the first table
of my prepared statement.

'The figures show that Awhile the volume of imports has risen by
slightly more than 50 percent between 1971 and 1973, the value hlis
increased by more than 100 percent. As a ratio of total U.S. exports,
oil imports have shown the smallest increase of the three columns-
from 7.5 percent of our total U.S. exports to 10.3 percent in 1973.

Now, let us look at 1975.. The numbers clearly spell out the proh-
lem. The cost of our oil imports will rise by 184 percent and it will
take nearly 24 percent of our total export trade to pay for them.
The change is truly radical in scope. We have assumed that total U.S.
exports will rise by about $15 billion between 1973 and 1975, or from
568 billion to $83 billion. On that basis 86 percent of the increase in
exports wvill be required to offset the additional oil imports. Since non-
oil imports will, of course, also grow during this period, it is quite
possible that our precarious trade surplus of this year, following 2
years of deficits, will again turn into a deficit by 1975, primarily
because of the soaring cost of our oil import requirements. This. in
turn, could once again weaken the international value of the dollar.

The figures show that only $3.5 billion of the $12.9 billion increase
in the cost of oil imports is due to volumetric growth. The rest must
be ascribed to higher unit costs. This last factor makes it difficult to
take any action to reduce the projected increase since we have no con-
trol-directly or indirectly-over world crude oil prices.

To understand the magnitude of the problem we face it may be
worth while to examine the premises on which we base our 1975 fore-
cast.

First, the increase in the volume of imports. This is based on the
assumption that U.S. demand in 1975 will be supply-limited, that is
the amount of oil actually available for consumption from all sources,
foreign and domestic, will be less, than the potential demand. The
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reason for this constraint-and this has nothing to do with the Arab
oil boveott-on demand will be insufficient domestic refining capacity
to meet the normal growth in consumption and insufficient foreign
export refinining capacity to make up the entire deficit. The result
will be a growth of only about 3.5 percent in demand in 1975, compared
with 6.7 percent in 1973 and the recently projected 6.1 percent in
1974. Our import volume is therefore a minimum figure. If more im-
ports were available more would come in, and the impact on our
balance of payments would be the stronger.

A summary of our supply demand projection for 1975 is shown in
the last table in my prepared statement. It indicates that by that year,
1975. 44 percent of our oil requirements will come from imported
sources compared to 35 percent approximately in 1973.

Next. let us look at import prices. The basic price for foreign oil is
generally assumed to be the Persian Gulf f.o.b. price of Arabian
light crude oil. Since the signing of the Teheran Agreement in Feb-
ruary 1971 which brought about a 30-percent increase in the pner
barrel revenue of Middle East producing countries, the cost of this
oil has developed as shown in the third table of my prepared state-
ment.. which shows that the government revenue has increased by
$1.78 per barrel between February 1971 and October 1973, while the
market price has risen slightly more, about $1.95 per barrel. By far
the largest of these several increases in these 21/2 years occurred on
October 16 of this year when government revenue in one single step
was raised by 70 percent.

The increase is truly gigantic. At the time of the Teheran Agree-
ment it was calculated that it provided the six Middle East countries
with additional revenues of about $14 billion over the 5-year lifetime
of the agreement-1971 through 1975. In other words. they would
have, received $14 billion more than under the previous arrangements
for tax payments. As a result of the subsequent price increases-
mainlv the one of October 16-and likely further adjustments in the
next § vears the additional revenue will now amount to $50 billion
over the same period. In 1975 alone these Persian Gulf countries can
expect an income of $.,0 billion as against $12 billion for the same
volume under the original Teheran Agreement.

F-nder the new pricing system announced in October, the govern-
ments of the Persian Gulf producing countries have not only set a
new posted price for the purpose of calculating revenues but have also
for the first time established an official market price and tied it by a
matl'ematical formula to the posted price. Thus, any increase in the
market price -will from now on bring about an automatic increase in
the nosted price and thus in government revenue. However, this does
not mean that prices have now been stabilized, any more than price
stabilit'- was achieved after the Teheran Agreement even though this
was the officially avowed purpose of the agreement.

Tn order to compute a likely IT.S. market import price for 1975 we
1)ave azsumed-based on unofficial reports and other sources-that the
current official f.o.b. market price of $3.65 per barrel will be raised
bl- percent plus 5 cents a barrel annually. This is not based on official
reports, but it is our assumption. There is no official figure out on that
Yet. That assumption would put the market price in 1975 at $4.26.
Adeling an estimated freight cost of $1.40 gives a landed crude oil
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price of $5.66 per barrel. For imported products prices we have added
S1.75 to the landed cost of crude. oil. We have further assumed that
all imported oil prices will equate with Persian Gulf crude oil at U.S.
ports. This understates the full value of imports, since it makes no
allowance for the premiums charged by the producers of low-sulfur
crude oil which we require in increasing quantities.

In the light of events over the past 3 years, our price assumptions
for 1975 are more likely to be on the low side than on the high side.
This applies particularly to products prices. In view of the expected
products shortage during the next several years the differential be-
tween crude oil and products prices is likely to be higher than we have
assumed. Thus, our estimated import cost of 19.9 billion could well be
exceeded in 1975.

The analysis shows there is very little we can do to reduce this im-
port cost by 1975. The same applies to the years 1976 and 1977 when
oil import costs will continue to rise more rapidly than our merchandise
exports, and we will still not have enough domestic refining capacity
to reduce the importation of finished products. However, beyond that
period, beyond 1977, we may well see a slowing down in the growth
of our oil import cost. By 1980 the impact of oil imports on our balance
of payments is likely to be smaller than in 1975 even though the ac-
tual monetary cost -will, of course, be considerably larger.

There are several reasons for this projected improvement by 1980.
One is the construction of sufficient domestic refining capacity over
the next 7 years to make us again nearly self-sufficient in most products
other than residual fuel oil. This would reduce the unit cost of our oil
imports significantly.

More important, our demand growth can be significantly curbed by
1980 through conservation measures without causing major economic
dislocations. Various studies have shown that over a period of time
these measures could easily reduce consumption by at least 10 per-
cent. Assuming that physical supply restrictions will ease after 1977,
normal demand by 1980 is likely to be on the order of 24 million bar-
rels daily. Conservation practices could well reduce this figure to 21.5
million barrels a day. The continuing high price of oil can be expected
to condition the public to cooperate in putting these measures into
effect, provided a start is made now. What is needed is both a technology
and philosophy of energy conservation. This will not come about auto-
matically or through appeals to the public. We need specific economic
and legal incentives to conserve energy by optimizing its efficiency and
specific official disincentives to the wasteful use of energy. This will
require overall government energy planning on a broad basis, some-
thing which does not exist at present. Over a 7-year period we can
expect to make considerable progress in this area if we start now.

Another factor likely to reduce our growth in oil imports is the
effect of the very high foreign crude oil prices on domestic crude oil
production. At a landed cost of $5.60 and more we can expect a sharp
increase in domestic drilling activity. One of the projections in the
1972 NPC study, "The U.S. Outlook for Energy"-case Ia-assumes
a high drilling rate combined with a low finding rate for domestic
oil. Under this assumption domestic production in 1980 will be 12.3
million barrels a day or 600,000 barrels a day more than under the
XPC's case III assumption which is often cited as the most likely of
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the various projections in the study. Given the existing and expected
price levels, case Ia could well be more realistic than case III.

Altogether, we foresee the supply-demand balance for 1980, as is
shown in the last table of my prepared statement, under the condi-
tions discussed above.

Volumetrically, the 1980 import figure would be only slightly above
the 8.36 million barrels per day projected for 1975. As a share of total
oil requirements the import ratio would be 41.4 percent or less than the
44 percent projected for 1975. This would be the first structural re-
versal of this ratio since the mid-1950's. Of course, a stabilization of
the volume of imports-which, I would like to reemphasize, is an opti-
mistic but not unachievable assumption-does not mean that its cost
will be stabilized. In fact, there is no doubt whatever that oil prices
will continue to rise through 1980 and beyond. The question is, By
how much? Here one could almost say one guess is as good as another.
However, we have arbitrarilv assumed an annual increase of 7 per-
cent in the U.S. landed price of imports between 1975 and 1980. This
would give the oil exporting countries a revenue increase of several
percent more each year than the likely rise in the cost of their imports.
Under this assumption the landed crude oil price in 1980 would be
about 7.71 per barrel, the product price would be 1.25 higher, since this
is likely to be long-term differential between crude oil and products
price, and two-thirds of our imports will consist of crude oil. Under
these conditions the total cost of oil imports will be 25.5 billion in
1980. Projecting a 10 percent annual increase in U.S. merchandise ex-
ports at current prices would give us an export total of 133.6 billion
in 1980. In part this increase in our exports would be financed by our
dollar outflow from oil imports, since most oil exporting countries
will be much more able to turn their massively rising revenues into
imports of goods and services over a 7-year period than over a 2- to 3-
year period.

Altogether, then, the ratio of oil imports to total exports would be
18.9 percent which would be a substantial drop from the 24 percent
of 1975. There is, of course, no assurance that things will turn out that
way. The oil exporting countries may insist on an increase far in ex-
cess of our assumed 7 percent per year. If they do, the problem of pay-
ing for our oil imports may become more severe by 1980 rather than
less. But the exporting countries are not oblivious of the economic facts
of life. A perceptive slowdown in the growth rate of their exports is
less likelv to encourage future excessive price increases than a con-
tinuation or acceleration of the current growth rate. Of course, this
would require not only the United States but also Western Europe and
Japan to take measures designed to reduce the growth in oil consump-
tion. It would also require the speediest possible development of alter-
nate commercial energy resources both here and abroad so as to cut
further into the growth in oil demand in the mid- and late-1980's, when
these new sources of energy will be commercially available. If most of
these things are done, we may be able to pay for our oil import needs
in the 1980's without weakening our international economic position.
To get through the mid-1970's may prove a 'bit more difficult.

Thank you.
[The prepared statement of Mr. Lichtblau follows:]
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PREPARED STATEMENT OF JoHN H. LIcmTBLAU

Mr. Chairman, my name is John H. Lichtblau. I am Executive Director of the
Petroleum Industry Research Foundation, Inc. in New York. I would like to
thank you for inviting me to participate in this hearing on the subject of oil im-
ports and the U.S. Balance of Payments.

The sharp increase in U.S. oil import demand since the beginning of the cur-
rent decade has brought about an understandable concern over our ability to
pay for these seemingly ever growing imports. Projections have been made to
demonstrate that as we reach 1980 and go beyond it the cost of our oil imports
may be so high as to strain our balance of payments beyond endurance. In other
words, our ability to pay for our projected oil import requirements beyond 1980
has been seriously questioned by experts.

I believe that the maximum impact of oil imports on the U.S. balance of pay-
ments is likely to come much earlier, namely in the period 1975-1977, and that
from 1980 on the impact could be more bearable rather than less as a result of
several actions taken by us and other importing nations. I would therefore like
to focus in this brief paper primarily on the year 1975 and then offer some projec-
tions to 1980. The analysis ignores the current Arab oil boycott and assumes that
in both 1975 and 1980 there will be no physical restraint on the oil imports shown
in our projection. This is an entirely reasonable assumption both from the point
of view of resource availability and the technical ability to deliver the resource.
Inability to obtain the import volumes projected in this paper would have to be
politically motivated and falls therefore outside the scope of our inquiry.

There are a number of ways to measure the effect of a given volume of imports
on a country's balance of payments. One somewhat over-simplified indication
which limits the inquiry to the balance of trade section of the balance of payments
is to calculate the change in the amount of exports necessary to pay for a given
change in the level of imports. We have used this approach to determine the im-
pact of oil imports on the U.S. balance of trade, as shown in the table below.

Volume of
oil imports Oil imports

million Value of as percent
barrels oil imports of total

per day) (billions) exports

Year:
1971 - 3.93 $3.3 7. 5
1972- 4.74 4. 3 8. 6
1973 (estimated) ---- ---------- 6.25 7.0 10. 3
1975 (forecast)- 8.35 19.9 24.0

The figures show that while the volume of imports has risen by slightly more
than 50% between 1971 and 1973 the value has increased by more than 100%. As
a ratio of total U.S. exports, oil imports have shown the smallest increase of the
three columns-from 7.5% of our total U.S. exports to 10.3% in 1973.

Now let us look at 1975. The numbers clearly spell out the problem. The cost
of our oil imports will rise by 184% and it will take nearly 24% of our total
export trade to pay for them. The change is truly radical in scope. We have
assumed that total U.S. exports will rise by about $15 billion between 1973 and
1875, or from $68 billion to $83 billion. On that basis 86% of the increase in
exports will be required to offset the additional oil imports. Since non-oil imports
will of course also grow during this period, it is quite possible that our precarious
trade surplus of this year. following two years of deficits, will again turn into
a deficit by 1975, primarily because of the soaring cost of our oil import require-
ments. This, in turn, could once again weaken the international value of the
dollar.

The figures show that only $3.5 billion of the $12.9 billion increase in the cost
of oil imports is due to volumetric growth. The rest must be ascribed to higher
unit costs. This last factor makes it difficult to take any action to reduce the
projected increase since we have no control-directly or indirectly-over world
crude oil prices.

To understand the magnitude of the problem we face it may be worth while to
examine the premises on which we base our 1975 forecast.

2S-965-74-6



78

First, the increase in the volume of imports. This is based on the assumption

that U.S. demand in 1975 will be supply-limited, that is the amount of oil actually
available for consumption from all sources foreign, domestic will be less than

the potential demand. The reason for this constraint on demand will be insuf-

ficient domestic refining capacity to meet the normal growth in consumption

and insufficient foreign export refining capacity to make up the entire deficit. The

result will be a growth of only about 3.5% in demand in 1975, compared with

6.7% in 1973 and the recently projected 6.1% in 1974.1 Our import volume is

therefore a minimum figure. If more imports were available more would come in.

A summary of our supply demand projection for 1975 is shown in the follow-
ing table.

U.S. OIL DEMAND I AND SUPPLY BALANCE, 1975

Percent

Demand -- 19,400
Processing gains 500

Required oil supplies -18, 900-

Domestic crude oil production -8,850
Domestic NGL production -1,700 10, 550 56

Imported crude -4, 250-
Imported products -4,100 8,350 44

Total foreign domestic supplies 18,900 100

I IPAA forecast of October 1973.

Next, let us look at import prices. The basic price for foreign oil is generally

assumed to be the Persian Gulf fob price of Arabian light crude oil. Since the

signing of the Teheran Agreement in February 1971 which brought about a 30%

increase in the per barrel revenue of Middle East producing countries, the cost
of this oil has developed as follows:

SAUDI ARABIAN POSTED PRICES, GOVERNMENT REVENUES, AND MARKET PRICES FOR SELECTED PERIODS

[In dollars per barrel]

February Oct. 1, Oct. 16,
1971 1973 1973

Arabian light 34 0:

Posting - ----------------------------------------- 2.18 3.01 5.119
Government take -1.27 1.77 3. 05
Market price (f.o.b.)- 11.70 12.80 3.65

X Reported spot prices.

The figures show that the government revenue has increased by $1.78/bbl

during this period while the spot market price has risen by slightly more-

$1.95. By far the largest of the several increases since February 1971 occurred

on October 16 of this year when government revenue in one single step was

raised by 70%. The increase is truly gigantic. At the time of the Teheran Agree-
ment it was calculated that it provided the six Middle East countries with addi-

tional revenues of about $14 billion over the five year lifetime of the Agreement
(1971 through 1975). As a result of the subsequent price increases-mainly the

one of October 16-and likely further adjustments in the next two years the

additional revenue will now amount to $50 billion over the same period. In 1975

alone these Persian Gulf countries can expect an income of $30 billion 2 as

against $12 billion for the same volume under the original Teheran Agreement.

Under the new pricing system announced in October the governments of the

Persian Gulf producing countries have not only set a new posted price for the

purpose of calculating revenues but have also for the first time established an

official market price and tied it by a mathematical formula to the posted price.
Thus, any increase in the market price will from now on bring about an auto-

' Including 200,000 barrels per day of exports.
2 ExCiotVe of income from the sale of "Participation" oil.
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matic increase in the posted price and thus in government revenue. However,
this does not mean that prices have now been stabilized, any more than price
stability was achieved after the Teheran Agreement even though this was the
officially avowed purpose of the Agreement.

In order to compute a likely U.S. import price for 1975 we have assumed-
based on unofficial reports and other sources-that the current official fob market
price of $3.65/bbl will be raised by 7% plus 5¢ a barrel annually. This would put
it at $4.26 in 1975. Adding an estimated freight cost of $1.40 gives a landed crude
oil price of $5.66/bbl. For imported products prices we have added $1.75 to the
landed cost of crude oil. We have further assumed that all imported oil prices
will equate with Persian Gulf crude oil at U.S. ports. This understates the full
value of imports, since it makes no allowance for the premiums charged by the
producers of low-sulfur crude oil which we require in increasing quantities.

In the light of events over the past three years, our price assumptions for
1975 are more likely to be on the low side than on the high side. This applies
particularly to products prices. In view of the expected products shortage during
the next several years the differential between crude oil and products prices is
likely to be higher than we have assumed. Thus, our estimated import cost of
$19.9 billion could well be exceeded in 1975.

The analysis shows there is very little we can do to reduce this import cost
by 1975. The same applies to the years 1976 and 1977 when oil import costs will
continue to rise more rapidly than our merchandise exports. However, beyond
that period, beyond 1977, we may well see a slowing down in the growth of our
oil import cost. By 1980 the impact of oil imports on our balance of payments
is likely to be smaller than in 1975 even though the actual monetary cost will
of course be considerably larger.

There are several reasons for this projected improvement by 1980. One is the
construction of sufficient domestic refining capacity over the next 7 years to
make us again nearly self sufficient in most products other than residual fuel
oil. This would reduce the unit cost of our oil imports significantly.

More important, our demand growth can be significantly curbed by 1980
through conservation measures without causing major economic dislocations.
Various studies have shown that over a period of time these measures could
easily reduce consumption by at least 10%. Assuming that physical supply
restrictions will ease after 1977, normal demand by 1980 is likely to be on the
order of 24 million barrels daily. Conservation practices could well reduce this
figure to 21.5 million b/d. The continuing high price of oil can be expected to
condition the public to cooperate in putting these measures into effect, provided
a start is made now. What ig needed is both a technology and philosophy of
energy conservation. This will not come about automatically or through appeals.
to the public. We need specific economic and legal incentives to conserve energy
by optimizing its efficiency and specific official disincentives to the wasteful
use of energy. This will require overall government energy planning on a broad
basis, something which does not exist at present. Over a seven year period we
can expect to make considerable progress in this area if we start now.

Another factor likely to reduce our growth in oil imports is the effect of the
very high foreign crude oil prices on domestic crude oil production. At a landed
cost of $5.60 and more we can expect a sharp increase in domestic drilling
activity. One of the projections in the 1972 NPC study, "The U.S. Outlook for
Energy,"-Case Ia-assumes a high drilling rate combined with a low finding
rate for domestic oil. Under this assumption domestic production in 1980 will
be 12.3 million b/d or 600.000 b/d more than under the NPC's Case III assumption
which is often cited as the most likely of the various projections in the study.
Given the existing and expected price levels, Case Ia could well be more
realistic than Case III.
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Altogether, we foresee the following supply/demand balance for 1980 under
the conditions discussed above:

U.S. OIL SUPPLY AND DEMAND, 1980

lIn millions of barrels per day]
Demand -21. 5
Processing gains ---- S

Total-21.0

Domestic production -12. 3
Imports- 8. 7

Total ------------------------------------------- 21. 0

Volumetrically, the 1980 import figure would be only slightly above the 8.36
million b/d projected for 1975. As a share of total oil requirements the import
ratio would be 41.4% or less than the 44% projected for 1975. This
would be the first structural reversal of this ratio since the mid 1950's. Of
course, a stabilization of the volume of imports-wvlieh, I would like to reem-
phasize. is an optimistic but not unachievable assunmption-does not mean that
its cost will be stabilized. In fact, there is no doubt whatever that oil prices
will continue to rise through 1980 and beyond. The question is by how much.
Here one could almost say one guess is as good as another. However, we have
arbitrarily assumed an annual increase of 7% in the U.S. landed price of
imports -etween 1975 and 1980. This would give the oil exporting countries a
revenue increase of several percent more each year than the likely rise in the
cost of their imports. Under this assumption the landed crude oil price in 1980
would be about $7.71/bbl, the product price would be $1.25 higher, since this is
likely to be long-term differential between crude oil and products prices, and
2/3 of our imports will consist of crude oil. Under these conditions the total cost
of oil imports will be $25.5 billion in 1980. Projecting a 10% annual increase
in 1.S. merchandise exports at current prices would give us an export total of
133.6 billion in 19S0. In part this increase in our exports would be financed by
our dollar outflow from oil imports, since most oil exporting countries will be
much more able to turn their mas-ively rising revenues into imports of goods
and services over a seven year period than over a two to three year period.

Altogether, then, the ratio of oil imports to total exports would be 1S.9%
which would be a substantial drop from the 24% of 1975. There is of course
no assurance that things will turn out that way. The oil exporting countries
may insist on an increase far in excess of our assumed 7% per year. If they
do the problem of paying for our oil imports may become more severe by 1980
rather than less. But the exporting countries are not oblivious of the economic
facts of life. A perceptive slow-doxvn in the growth rate of their exports is less
likely to encourage future excessive price increases than a continuation or
acceleration of the current growth rate. Of course. this would require not only
the U.S. but also Western Europe and Japan to take measures designed to reduce
the growth in oil consumption. It would also require the speediest possible devel-
opment of alternate comumercial energy resources both here and abroad so as to
cut further into the growth in oil demand in the mid and late 1980's. If most of
these things are done we may be able to pay for our oil import needs in the
1980's without weakening our international economic position. To get through
the mid-1970's may prove a bit more difficult.

Chairman REUss. Thank you, Mr. Lichtblau and gentlemen. You
have delivered some sobering evidence here this morning, all three of
you have, and I am much impressed by it all. And particularly, as a
sometimes critic of the petroleum industry, I want to speak well of an
industry that can produce the kind of testimony that Exxon gave this
morning, and the Petroleum Industrv Research Foundation, which
is, as I understand it, supported by oil companies big and little.

Mr. LIcUITBLAU. Big and little, yes, sir.
Chairman REuss. As you gave us, and that is not to say that I am

not also grateful for Mr. Crolv's testimony.
Mr. Hanson and Mr. Croly. do you agree with Mr. Lichtblau's

conclusion that the real crunch in our balance of payments picture due
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to oil, and the problem of the dollar internationally, is likely to come
concurrently with our bicentennial celebration in about 1976?

Mr. HANSON. Mr. Chairman, I would support, I think, what Mr.
Lichtblau indicated there, in that 1980 should be far enough in the
future that by that time -we can realize some significant fallout from
setting things straight today; whereas I think the 1975-77 time frame
is honestly too early to expect any significant results from either con-
servation measures or new energy sources. So, I would think this is
achievable, but I certainly would not say it is most probable. But it
certainly would be achievable.

Chairman REUSS. You do, you would in general agree with the con-
chlsion of Mr. Lichtblau that 1976 and thereabouts, 1975 to 1977 is
the time when we are going to have a real problem, and that we had
better start correcting these potentially disastrous movements right
no w?

Mr. HANSON. Yes, sir. And I think 1980 will be worse than 1976 and
1977 if we do not pull up our socks in 1973.

Chairman REUSS. And you do not disagree with Mr. Lichtblau
either? You were just saying there was a greater sock pulling poten-
tial by 1980?

Mr. LIcHTTsLAU. Yes. So it could be worse by 1980. The projection is
admittedly an optimistic one, but as I say, it can be achieved if -we
start today. But we have not got much time to lose on this. But I do not
see much we can do. as Mr.' Hanson says, over the next 2 years to
avoid something like a $20 billion outflow on oil imports.

Chairman REuss. Mr. Croly, do you differ?
Mr. CROLY. No, Mr. Chairman. Under today's set of assumptions, I

agree with Mr. Lichtblau's conclusions. I look, however, for some
very, perhaps, spectacular things to happen in the international scene.
For example, and admittedly some of this may sound like a fantastic
projection, but at a 225 percent reduction in Middle East production,
Japan, for example, and West Germany, the rest of Europe may well
suffer an enormous economic collapse. Perhaps not collapse, but enor-
mous economic consequences.

The OPEC countries, the oil OPEC countries, the Arabic countries
in particular have now a taste of what their real power is in the
world. However, the rest of the world will look in wonder how 12 or
15 million people can control perhaps 800 million people, Japan,
Western Europe, North America, and the balance of the industrialized
free world. And this may produce an enormous backlash. I am sure it
will. The United States, as powerful as it is, was forced in large
measure to bow to world opinion on Vietnam. What will the conse-
quences be? It may get into some very dangerous political situations.

I think the more we can reduce our consumption, or become self-
reliant, the greater favor we do the rest of the world, because the rest
of the. world does not have the opportunities that we have, or most of
the rest of the world does not have the opportunity that we have to
redress our balance of payments. which is in a wav a secondary or
tertiary consequence of what this energy situation is. and in the power
politics of the world. I Iknow that it is necessary to study every aspect
of this energy situation, but I think some verv serious thoughts should
be given not only by the government and by the Congress at large. but
by your subcommittee on the subject. Just a little scuffle in the Mideast
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would probably cost the United States $40 or R50 billion. Think what

could be done with that in research and development.
And these are some of the more exotic perhaps, and in a way I sup-

pose people might say fanciful things that can result from this. But,

when you saw in 1946 the British's determined effort to keep its great

ally, the United States, out of Kuwait, or the Kuwait neutral zone,

trying to control, politically control oil. If allies were reduced then

to scuffling among themselves for oil, think what may happen in the

future as a consequence of what is going on now.
I therefore would inject, and I am not prepared to do this at the

time, some very large modifiers in a study. You might say gross sensi-
tivity analysis far beyond economic consequences. I think it is a very

serious problem in the United States.
One last thing. I listened to Gen. Ibnu Suto-wo in a speech in New

York last night at a dinner, and he said-
Chairman REUSS. Who was that?
Mr. CROLY. Gen. Ibnu Sutowo, who is the Director General of the

State Oil Co. of Indonesia, a very staunch friend of the United States,
and he made a remark that in very few of the energy studies of the

United States has he seen any mention of Indonesia. As a matter of

fact, we concentrate on those people who are not helping us, and our

attention is on those people who are not helping us rather than the

people who are helping us, Venezuela, Iran, Indonesia, Nigeria, and

a lot of the other places in the world.
Another factor we should study is how w-e can aid those countries.
Chairman REUSS. Well, I do not want to digress too much from my

main line of inquiry, but it certainly is true that we behaved idiotically
toward Indonesia by our own indefensible oil import quotas. And

Indonesia has clean oil which we could have burned, yet Mr. Nixon,
the man who overruled the report of the Shultz committee. kept on

import controls. The Indonesian Ambassador kept telling me. "What
are you doing to us, you are bankrupting our country and preventing
the United States from developing stockpiles of low-sulfur Indonesian
oil and at low prices." That seems to me to have been indefensible, and
has contributed in part at least to our present past.

But, getting back on the main issue, and since it does seem that we

are in trouble across the board. The balance of payments aspect is im-

portant, but not the only facet of our troubles. WVThile we have some
chance by 1980 of working our way out, the situation in 1975 and 1976
is consideraly more alarming simply because there are only three years
to work on there instead of eight.

Let me ask my question. Are we not being Rip Van Winkle 2 I do not
know what the President's program is going to say this noon when it

comes up, but so far, not only the administration program, but even
most alternative suggestions that you hear have been farcical. Drive a
little slower, please, and other things which people totally disregard.
In short, do we not need in this country. starting at once-and I would

hope in concord with similar programs in other great oil consuming
countries, Europe, Japan-a comprehensive program of allocation and
rationing which will cut down on dispensable uses, accompanied by a
stockpiling program? By this I mean a gasoline rationing program, or
a governmental program which has strong positive and negative in-
centives toward car pooling, which markedly cuts down on pleasure



83

driving-tough, but I think we have got to do it-and which, for ex-
ample, prevents the deplorable wastage of natural gas in the gas pro-
ducing States where it is used for low efficiency electricity production
and marginal manufacturing operations. Do we not need. without
getting too much into the details of it, a program of eliminating waste
and frivolity in order to avert the situation which will otherwise likely
occur in 1976? Whereby not only do we have shortages, but the high
dollar cost for necessary oil imports is so disastrous to our trade posi-
tion that we go into a severe trade deficit once again, unredressed by
black ink factors in our balance of payments, and, hence, if we con-
tinue to float, which I hope we do, the dollar floats down alarmingly.

Or if we are so foolish as to go back to fixed or near fixed rates, which
I hope we do not, the dollar some Monday suddenly collapses when the
then Secretary of Treasury's fibs are discovered, and we do have to
devalue. In either event, our soybean, scrap, and lumber and other
scarce commodities are going to be sucked away at bargain prices unless
we put on export controls. We are going to be in a bad inflationary situ-
ation, worse than that which. we now have, I should think, as a result
of that kind of depreciation or devaluation of the dollar. I want your
reaction that the situation is, indeed, serious, and that we have to stop
fooling around, and instead save right now on oil consumption.

Mr. Lichtblau.
Mr. LICHTBLAU. Well, I fully agree with you, Mr. Chairman, that the

situation is serious, and the sooner we start the better. And I think we
could have started 2 years ago.

Chairman REUSS. Amen.
Mr. LICHTBLAU. I think that whatever merits the import program

had, and at one time I think had merit, I would say that by the begin-
ning of 1971 at the very latest, it had completely outlived its usefulness,
and it should have been scrapped then. There were at least 2 years
wasted between then and May 1973 when it was finally scrapped as a
reflection of what was obvious and there was no longer any possibility
to keep out foreign oil when we had a shortage of domestic oil and
foreign oil prices were in excess of domestic prices. But I think by the
beginning of 1971 this was already clear, because oil production in this
country peaked in 1970. From 1970 on we have had declines in produc-
tion. In previous years, we had vast excess producing capacity and
there may have been possibly a rationale for this. But from the end of
1970 on this no longer existed. Had the oil import program been can-
celed 2 years earlier I think a number of refineries would have been
built in this country. It takes 3 years to build a refinery. By next year
some of these plants would have been on stream. As we have seen,
within a few weeks after the President announced the cancellation of
the'existing program in May of this year, there were a whole flurry of
announcements of new refinery expansion programs throughout the
industry. Independents, majors, everyone wanted to build plants, which
to me is an obvious sign that had this same action been taken a little
earlier by the Government the same reaction from the industry would
have come a little earlier.

So, here we have a lag of 2 years, which is historically not very sig-
nificant. But right now when you are in that period where every 2 years
count, it is of great significance.
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As far as rationing is concerned. I think we may have to go to ration-
ing. If our oil embargo lasts there is no choice. The problem with ra-
tioning is that somebody always gets hurt. There is no way of avoiding
somebody being hurt by rationing, and that is important. It must be
important for politicans because you always hurt a large group of
people. Senator Jackson the other day suggested that all gasoline sta-
tions be closed over the weekend. Well. how do I get up to my ski resort
in New Hampshire if all of the gasoline stations are closed? How do
the people who make their living off skiing, how do they get through
the winter? How do a number of other industries that live off Sundav
driving, and there are quite a few such service industries, how do they
get through the winter? I am not saying you cannot do it, but the
problem with rationing is that somebody is going to get hurt. because
we have an awful lot of nonessential activities and industries in this
country. And if you focus in on them, and maybe we will have to, those
nonessential industries are going to be very badly off. They employ
people and they have a lobby. So there are problems with rationing.
I am not saying it should not be done, but it is a difficult problem.

There are some things we can do. however. For instance, I am think-
ing about Elk Hills, which is, you know, the Elk Hills Naval Reserve.
Here we have quite a lot of oil shut in. and it has been shut in for I
don t know how long, ever since before World War I, I believe. We can
develop Elk Hills to about 270,000 barrels a day within a matter of
months, maybe 8 or 12 months. This is domestic oil. There is an oil
shortage in this country at the moment.

Suppose there were no shortage, and suppose the Arab oil boycott
did not exist. We could take this oil and store it. We can bring it
around to Louisiana and store it in these salt caves, salt domes. which
is very low-cost storage. We would have it available in an emergency.
It would not cost us one penny in terms of our balance of payments.
Or we could sell the oil. But this oil has been shut in, and nobody has
been permitted to do anything with it because there is some kind of a
sacred image that this is a naval reserve which the Navy must have
available in a future war. I think this is an antiquated concept, and it
is not a major factor in terms of supply. But it might save us a few
hundred million dollars in imports. And above all, each year of pro-
duction gives us, if we do not use it but put it in storage, 100 million
barrels of stored oil. So, if you can store this oil for 2 or 3 years, and
then we are faced with an emergency again, be it a balance-of-pay-
ments emergency or a physical emergency as a result of some foreign
action, we would have 300 million barrels of storage oil available which
could be drawn on. And as I say, it would cost us nothing in terms of
our dollar outflow.

This is one action I can see, and there are many others. Some com-
ment has been made that perhaps our agricultural exports will more
than offset the cost of oil imports because our agricultural prices have
gone up almost as much in some cases as the cost of oil imports. But
I think this is shortlived. I think oil import prices are only going in
one direction. Thev do not fluctuate once they go up, because they are
based on the Government policies adopted by a number of sovereign
governments. Agricultural prices fluctuate with supply and demand,
so our present high price of export commodities might not last if we
have a few very good harvests around the world.
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Chairman REUSS. Is this not due to one important difference between
let us say soybean oil and fossil oil? Soybean oil you can regrow every
year.

Mr. LIcHmi_&u. Precisely.
Chairman REUSS. Fossil oil, once you take it, you have to wait quite

awhile-what is it, thirty million years or so?
Mr. LICHTBLAtT. Something like that.
Chairman REUSS. Past the bicentennial period.
Mr. Hanson.
Mr. HANSON. Yes, Mr. Chairman. I think that was the gist of my

message, that we tend to have longer leadtimes in trying to develop
additional energy resources than we do in developing additional agri-
cultural resources.

I might comment briefly on the U.S. import control program. I think
that the facet that Mr. Lichtblau was particularly critical of. and I
certainly would support this, was not the crude quota system per se,
because the quotas were progressively increased in essence along the
lines of the prevailing program for the west coast-though a formal
change in it was more in the area of refining capacity location where
clarification was sorely needed. There had been an equivocal position
as to whether our policy would be that of encouraging the development
of capacity offshore or onshore, and I am afraid that in the confusion
and misunderstanding, and the uncertainty as to which was the policy
neither was undertaken. As a consequence, as Mir. Lichtblau said, our
principal crunch over the next 3 years is in having adequate product
availability. In time there is also a problem of basic resource, having
the crude oil itself to feed into the refineries.

I certainly agree, Mr. Chairman, that in the short term we do have
to work very hard on the demand side of the equation, and perhaps
this does mean allocation and rationing schemes. But it also goes by
definition that this does not generate additional supply one iota. So. I
think concurrent with efforts to meet the immediate crisis situation
through perhaps some forced demand conservation measures, we also
get on the ball and stimulate additional supply.

Chairman REUSS. Well, I think one surely has to agree with that,
because if you recall the little formulation that I just tried to make,
1975 to 1976 are very, very critical years. So, we agree that 1980 is also
critical because we have got 8 years between now and 1980, and pre-
sumably we will have the wit to do something about the supply by
then.

Mr. HANSON. I would hope so, sir.
Chairman REUSS. So I think you have answered that very well.
Mr. HANSON. My only concern about stockpiling is whether it would

be on the basis of cost-benefit analysis, better to devote what addi-
tional production might be forthcoming from Elk Hills into a stock-
pile, or whether it should be used to offset our current import bill?

Chairman REUSS. It may well be that we will just have to run the
risk of not having adequate stockpiles and that is how we pay for our
past sins.

Mr. HANSON. It is difficult to justify stockpiling when supplies are
scarce to bezin with.

Chairman REUSS. Congressman Widnall.
Representative WIDNALL. Thank you, Mr. Chairman.
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I would like to welcome all three of you on the panel before us this
morning. You are making a major contribution on a very vital subject,
as far as the present and the future of the United States is concerned.

I would like to ask, first, Mr. Hanson, a more or less personalized
question. I think you would want to set the record straight and put
into proper context the fact that Exxon Corp. posted an 80-percent
gain in profits for the third quarter of 1973, compared with the third
quarter of 1972. What is the reason for this phenomenal growth in
profits at a time of an energy crisis?

Mr. HANSON. Well, sir, I am sure you have seen some analysis of
profitability of Exxon as well as other companies in the petroleum
industry comparing this year's experience with that of last year, which
was a year of inordinately low profitability. It is true that the demand-
supply situation has been very, very tight this year, particularly de-
veloping during the second and third quarters of this year. Relative
to this year, this fact has not gone beyond the notice of the OPEC
member governments, as we found out just in recent weeks.

I think it is well to place industry profitability in some overall per-
spective. As I understand it, the results of some 28 U.S.-based com-
panies, and covering their worldwide operations, suggest that profits
after tax during the first three quarters represented about 14 percent
of year beginning equity-on an annualized basis-for those 28 com-
panies as a whole. And this is just about the rate of return these same
companies were realizing in the early 1950's, at which time the indus-
try began to experience hard times.

We do know that the industry's future capital requirements are
tremendous. If we are to accomplish this increase in capability, that
seems to lie as a challenge before us, not only conventional but new
energy forms-oil from shale, and oil and gas from coal-must be de-
veloped. Based on some figures that the Chase Manhattan Bank has
developed, an aftertax margin in excess of a dollar a barrel would be
required to finance the industry's tremendous cash requirements over
the next decade or so. and our experience even during the first three
q uarters of 1973 would not be up to that level.

What will happen in the future, obviously, no one knows, but it is cer-
tainlv true that individual vear-to-year comparisons can be mislead-
in -. So far this year, profits in the first three quarters are significantly
higher than the first three quarters of last year, but this says nothing
about what might happen next year.

Representative WIDNALL. I ask the question as a person who has
uied nothing but Esso gas. and then Exxon, and fuel oil for my own
house, and heating oil. So I have been a longtime patron of yours.

Mr. HANSON. Thank you, sir.
Representative WiDNNALL. However, as a consumer, I do not enjoy

the increase in price any more than anybody else does.
Now, I have one other question I would like to ask while I am on

that. I have several longtime independent dealers who are handling
Exxon products who have come to me about the fact that they were
being cut down on the amount they were going to get, and some were
going to be cut off as thev understood it. And vet at the same time, the
very same Exxon people were going around trying to solicit new
business from others while they were giving up on the old, tried and
true dealers who had been operating for them and with them for years.
I just do not understand the company policy on a thing like that.
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Mr. HANson. Well. certainly the company policy, as I understand
it. Congressman Widnall, was to, before there were any mandatory
allocation schemes, treat each class of customer in the same fashion.
And I have every reason to think that that was the case.

Representative WIDNALL. Well, I just ran across this in my own lit-
tle specific area in which I operate as a Member of Congress, and it
is very difficult to understand.

Mr. HANSON. I might say, Congressman Widnall, getting back to
the profitability, that it is true that most of the gain of an international
company, such as our own, has taken place outside of the United
States rather than in the United States, in part, because the profit
performance outside of the United States was so weak up through
1972.

Representative WIDNALL. Now, what is very interesting in the
statements that you three have made is that there has been no men-
tion at all of the possibility of solar energy. Now, it seems to me that
is really the hope of the future. I have been up to the Forrestal Lab
up in Princeton, and I have seen the magnificent work they are doing
in trying to harness solar energy both for heating purposes and for
energy. It seems to me that that is really the inexhaustible resource
which we have. Yet nobody seems to pay any attention to it.

Mr. HANSON. Congressman Widnall, in my prepared statement I
did mention that, for the longer term future, this is the type of re-
source that is most important for Americans, as well as the Europeans
and the Japanese who do not have the benefit of an abundant fossil
fuel source. Thus, it is very important that these opportunities be pur-
sued not just nationally, but perhaps internationally. I just did not
happen to mention it in my remarks here.

Representative WDNALL. Mr. Croly, I would like to get your as-
sessment of our present energy situation with special attention to
the immediate future; namely, this winter. What do you think we
might be facing this winter if the Arab oil embargo continues this
winter?

Mr. CROLY. There will be some very serious economic dislocations,
some very real physical discomforts. We can cope with it. To take
some extreme cases, we will have to cut out heated swimming pools.
In the competition in the container ship industry, for example, each
company and each country tries to escalate, and now we have 33-knot
ships, aircraft carrier speed, moving junk, and when I say junk I do
not mean to characterize our exports as junk, but mousetraps, and
machinery from New York to London in 4 or 41/2 days, burning 4,000,
3.300 to 4.000 barrels per day on these ships. If they took a mere 6 days
to cross, the consumption would be probably about 800 to 1,000 barrels
a day. If they took 8 or 9 days, it would probably be 600 barrels a
day. These sort of things can be cut out. And we -will have to have a
very fair allocation program. And Mr. Lichtblau is certainly cor-
rect, rationing is going to hurt everybody. The people in Beirut did a
very simple thing. All of the cars with licenses that end in odd num-
bers are permitted to drive on odd numbered days, and the fellow
with the even license is permitted to drive on the even numbered days.
Of course, we can imagine probably that 10 percent of the population
would cheat, but probably 90 percent would not.
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But we have in 1973 the very rough figures of 10.9 million barrels
per day of crude oil and gas condensate production within this coun-
try. There is a little argument as to what our refining capacity is.
Let us say it is 13 million. Our consumption was projected to be 17.4
million barrels. These figures were from last summer, assuming no
international emergency. So, we have a shortfall here from 11 to 17
million. Of course, we can make a lot of that up from some of our
friends. But, our friends will be trying to sell their oil to Europe and
Japan and so forth. I would guestimate that we would survive on
about 13.5 million barrels a day without very serious economic dis-
location. But anything less than that will have very major impact and,
incidentally, there is no coal available. Con Edison is trying to secure
permission to convert their Ravenswood plant from oil to coal, but it
is highly doubtful that the coal is available, I mean physically avail-
able. And, of course. we are going to pay very much higher prices for
gas-oil, that is home heating oil which is already up to 25 cents per
gallon.

Representative WIDNALL. If we are to guarantee adequate fuel for
homes, schools. and public buildings, what will happen to industry?

Mr. CROLY. They will be the ones that suffer.
Representative WIDNALL. So there is a possibility of triggering a

substantial slowdown.
Mr. CROLY. It is a question of whether you want your house warm or

keep your job in many cases.
Mr. HANSON. Just to pick that up, I think that to the extent that

-we can adjust to the temporary shortfalls through reducing our home
thermometers, and less pleasure driving. the adverse impact on the
economy would be minimized, relative to having to close down or
curtail operations of industry and commerce. I might say that Europe
and Japan have far less of their total energy consumed by consumers
as a personal matter, and hence any shortfall probably would have
more of a direct and immediate impact on overall economic activities
than would be the case here.

Representative W1TIDNALL. Can any of you enlighten me on this?
Just recently I saw in the paper a statement that even when we get
the Alaska pipeline going the majority of that oil is going to go to
Japan and other places and not to the United States. Is there any basis
in truth to that?

Mr. LICHTBLAU. No.
Mr. HANSON. No. sir. I think it would be only good economies that

it would go to the United.States. I was not aware of any thought that
that oil would be moving to Japan.

Mr. LclmicTLAu. You go into a deficit, an oil deficit on the west
coast in 1978 of approximately the volume of oil that would come f rom
Alaska by then. So. shipping oil to the west coast would just displace
oil imports, and I think that makes sense. There is no reason to con-
tinue to import oil into the west coast from the Middle East and Indo-
nesia on a large scale and exporting Alaskan oil to Japan. So I think,
as Mr. Hanson says, from the purely economic point of view, since you
do have a market, a ready market on the west coast for virtually all
of the oil that comes in from Alaska, it will be consumed there.
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If it were different. if a lot of oil had been found in the offshore
area of California so that California. would not be able to absorb all
of this oil. I think it is likely that some of it would have been exported
to Japan. Personally it would not worry me very much if we export
oil to Japan. and instead some Middle East oil that now goes to Japan
comes to us. There would be some logistical savings. It would not have
any negative impact on the United States, because in an emergency
that oil from Alaska is still available for domestic consumption. But
as it is. I think there is no need. no economic need for that oil to look
for a market outside of the United States.

Representative BRow-N. Would you yield on that?
Representative WIDVNALL. Yes; I yield.
Representative BROWN-. However, isn't there sort of a displacement

factor here that works sometimes wherein if it becomes more economic
to ship that oil to Japan. and trade what you find in Alaska with Mid-
dle Eastern oil, for instance, which might come into the east coast, if
one of the participants in extracting the Prudhoe Bay oil would be
an east coast refiner and user, you can ship the oil to Japan and get
more oil in from the AMiddle East for the east coast and just, in effect,
trade it around like you trade dollars and use the economics of the
cheaper or reduced transportation costs to an economic benefit? Now,
that is onlv if you have got the Middle East supplying oil.

Mr. HAN-SON. Yes. sir, Congressman Brown. This is certainly a
theoretical possibility. And I would just say one might rationalize
what Canada, has been doing in recent years in those very terms, that
Canada has been exporting crude oil to the U.S. AMidwest and Far
West, while at the same time importing into eastern Canada as being
a more economical overall balance. But, for this to be economical on
the west coast would require. in essence, a surplus of indigenous capa-
bility on the west coast, which might have been the case if the Alaska
pipeline had been built in the late sixties. But that is certainly not in
the cards todav.

Mr. LICHTBLuAu. The west coast can absorb all of the oil, and it is
logically the best place.

Mr. HANSON. You have a reverse flow in your economics.
Representative BROWN. I understand, but there is though the possi-

bility? It is possible that you could have gotten some Arabian oil in
Japan which would more economically come to the east coast of the
United States. and then we ship our Alaskan oil to Japan, and we
bring that Arab oil into the east coast of the United States? That could
happen? But given the kind of circumstances it is unlikely now, is it
not?

AMr. LicirTBL4u. Yes.
Mr. CROLY. Mr. Chairman, one remark.
Representative WIDN-ALL. I have this question. In your prepared

statement, Mr. Croly, you stated a determined effort must be made to
enhance exploration in the United States for oil resources. Has not
the United States been pretty well explored with regard to oil re-
sources with the exception of offshore? Where would it be worth while
in your view?

Mr. CROLY. That, is an overall statement, Mr. Widnall, meaning-
Representative WID-NALL. Well, where should the money be going

for exploration?
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Mr. CROLY. Well, meaning perhaps that we will have to give some
additional financial incentive for very deep oil. Perhaps we will have
to increase prices, and certainly we will have to explore offshore and
those areas in which we are now prohibited from exploring. That is
an overall broad statement upon which a volume could be written.

Representative WiDNALL. As one Member of Congress, I just do not
understand the refinery situation. I do not know why there was a
refinery up in Maine which was blocked for 5 years. What was in back
of that? You certainly know more about it than I do.

Mr. CROLY. I followed that quite closely at the time and still do.
The people in Maine simply did not want a refinery marring the scenic
coast of Maine, despite the fact that there were large areas, and one
county which had one of the most severe, economic underdevelopment
problems in the United States. Nobody wanted a refinery there. There
was some industry opposition to it. One of the problems that we have
in the oil industry is we still have some destructive competition, which
is overall perhaps harmful to the social body of the United States.
But that is part of the economic system of the United States.

But then the Maine refinery was a well-conceived project. It should
have been built. We would have had a couple hundred thousand barrels
a day of heating oil coming from it now. But the people in Maine
simply did not want it.

Representative WIDNALL. Mr. Lichtblau, I think you mentioned the
fact they are now building additional refineries throughout the United
States; 20 or more?

Mr. LiciiTBLAu. Pardon me.
Representative WIDNALL. Did you say 20 or more?
Mr. LICHTBLAuT. There could be that many. Yes; I have seen in terms

of barrels a day, I have seen estimates of 21/2 million barrels a day of
announced new capacity. Not all of this will come off, not all of this
will actually be built. Some of these are projects that may not be
permitted for ecological reasons. Some are independent marketers and
refiners who simply may not be able to get the crude oil necessary to
build their refineries. But a good many of these projects will be built
so that by 1980 we could again be able to supply almost all of our
gasoline and our distillate heating pil for domestic purposes, which
we always did until 1973. We never imported gasoline until this year,
and we imported very little distillate heating oil until 1972. So, we are
brand new in the import market for finished oil products, except for
residual fuel oil which we have been importing for many years.

But, right now, this winter, we expected, before the Arab embargo,
to bring in about half a million barrels a day of heating oil from
outside sources. We are not going to get this. We will only get a
small part of it, and to this extent we will have a heating oil shortage
this winter. The Europeans will probably not let any heating oil out
to the United States because they are being affected by this embargo.
Yet, we expected to get some 200 to 250,000 barrels a day of heating
oil from Europe this winter, and if this does not come, and it is not
likely to come, to this extent alone we will have a shortage. As you
know, we entered the heating season with a very inadequate supply.
Even before the Arab embargo there was some real concern whether
we would not have a heating oil shortage.
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Representative WIDN-ALL. I just want to ask one more question ofall three of you panel members, and that is that if you were a Member
of Congress what would you do at this time to get the most immediate
results as we face this winter and the future? I do not think it is goingto do any good for us right now to say what might have been 2, 3. 4,or a years ago. What can we do now, and how expeditiously can thelead be obtained?

Mr. LICIjTBLAU. Well, the immediate thing we would have to do iscurtail consumption in some form. And I do not think it is enough
to just ask the public to do any of these things. People simply willnot turn their thermostats down if you just ask them. I do not knowwhat the President is going to say, but you need more than that. Ithink if you, for instance, required heating oil dealers to only supply
each consumer 90 percent of last year's oil, every homeowner couldget along on that. I mean, people used to get along on somewhat less
than they would like to in almost any commodity. But they have toknow it, and you have to do it now. You cannot tell them in January
that you are going to give them only 90 percent of the entire year's
supply when they have already used up two-thirds of their supply,because then in February they will have no oil. Every home that is oilheated already has at least a 3 months supply in the ground, so that
it is already getting late. So, unless actions are taken immediately,
taken immediately to curtail our consumer demand, to force peopleto reduce their thermostats, it will not be done, and then we will be
some time in early January facing a real significant crisis.

Representative WVIDNALL. Mr. Croly, what would you say?
Mr. CROLY. I would second w-hat Mr. Lichtblau has said. And in

addition, if I were a Member of Congress I would try to support, try tocommence legislation that would bring to the United States almost arepeat of the Petroleum Administration for War, the PAW during
World War II, with vast powers to do all of the things that have beensuggested here, under the leadership of the chairmanship of a verystrong, competent man, probably from industry. I think he would havea much greater comprehension of the problems than a man from themilitary or from the Government. I think the Office of Oil and Gas,as it stands now, has some of the most able men in the U.S. Govern-ment working for it. Many of them have been in private industry.
They know their business. They are already 50 or 60 percent geared up.I should not quote a figure like that, but they are already partiallygeared up for the job, and so if very strong legislation were enactedcreating an independent agency, with vast powers, answerable per-haps to the Congress and managed, of course, by the Executive branch.

Representative WIDNALL. Mr. Hanson.
Mr. HANSON. Oh, I'm sorry, Congressman Widnall. Mr. Lichtblaumentioned some of the conservation measures. Clearly they need to be

done in the short run. But we also need to move promptly with vari-ous supply stimulation measures. For instance, decontrol of wellhead
natural gas prices is long overdue and should never have been imposedin the first place. Crude prices themselves should be permitted toreach international market clearing levels. Rather ironically during
the 1960's we had an oil import program which tended to protect theU.S. producing industry from the lower world crude prices, and nowwe have just the reverse where there seems to be an effort to keep the
U.S. consumer insulated from world prices.
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The Outer Continental Shelf should be made available for oil ex-
ploration on an accelerated basis. This seems to be well underway.
You talked about additional acreage that should be susceptible and
made available for private exploration. Some 3 to 5 percent of our
Outer Continental Shelf acreage has been opened up for exploration
whereas I believe in the North Sea it is better than half, and in the
Indonesian waters it is perhaps over 90 percent.

Looking further down in the future, we certainly need to expedite
the development of our synthetic fuels, oil and gas from shale and
coal. Finally, we need to make the most of our greatest resource that
is immediately available, and that is coal. We need to perfect ways of
burning coal directly in an environmentally acceptable fashion. Be-
yond1 that, we need to give further thought to what really is environ-
mentally acceptable in this critical period that we face.

I would like to make another quick point on the refining capacity
issue. I tried to suggest before that one very important element of the
President's message this spring was clarification regarding prefer-
ence on refinery capacity location, that it should be on the U.S. main-
land rather than offshore, and hopefully that policy will be main-
tained. And if it is, additional capacity should be forthcoming, assum-
ing the necessary site approvals are obtained and the like.

Representative WIDNALL. Thank you. Thank you, Mr. Chairman.
Chairman REuss. Thank you.
Congressman BROWN.
Representative BROWN. Well, this has paved a nice way into the

area of interest I wanted to explore, and that is the question of coal.
First, I gather that none of you are competent to speak to the envi-
ronmental aspects of coal and its impact on the health of the Nation
if we were to lift our environmental restrictions at this point, is that
correct? Or do any of you have any background in this area?

Mr. LICHTBLAU. Not on the medical aspects, at least, speaking for
mnvsel f.

Mr. HANSON. Did you mean the health of the citizens or the econ-
omnv?

Representative BROWN. The environmental impact of the lifting of
our current restrictions on the utilization of coal, high-sulfur content
coal ?

Mr. CROLY. Well, Congressman Brown, coal per pound has about
two-thirds as many Btu's as oil so, therefore, you have to burn more
coal to produce the equivalent amount of energy. Therefore, a 3-per-
cent sulfur coal is equivalent, say, offhand, to 4.3-percent sulfur oil,
something of that magnitude. But, one thing we could certainly do
is-

Representative BROWN. Could you explain on this 4.3 percent-sulfur
oil, what that means?

Mr. LICHTBLA-U. It is very high.
Mr. CROLY. It is very high, and it is very dangerous. It forms sulfur

dioxide in the atmosphere, and when breathed by humans it is quite
dangerous. But, a lot of work can be done, of course, to eliminate this
sulfur from coal, and coal will be used increasingly.

Representative BROWN. Now, Mr. Hanson, in your testimony you
talked about stack desulfurization. Are there processes that might de-
sulfurize the coal prior to its combustion so that there would not have
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to be stack desulfurization technology, but rather the teclmology in
either the desulfurization and/or the liquefication of the gas, or the
gasification of the coal ?

Mr. HANNsON. Yes, sir, there is research and development underway
with reference to all of these, as I understand it. I am not really quali-
fied to pose as an expert, but I know our research affiliate is engaged in
attempting to perfect both the stack gas cleaning; that is, removing
the sulfur from the emissions themselves, as well as an improved com-
bustion process wherein the sulfur can be removed as the coal is being
burned rather than having to extract it from the stack.

Another way out is so-called low-Btu gas where you gasify the coal
virtually at the mine mouth itself. And then utilize that low-Btu gas
for power generation on the site.

These problems are surmountable, and I think that it is most urgent
that we get on with them. There are also environmental problems on
the production of coal, as you well know. Surface mining should cer-
tainly be permitted, it would seem to us, provided that there are strin-
gent regulations concerning restoration.

Representative BROWN. Can you give me a time frame on the tech-
nology? If we wanted to get into a crash program to develop coal gasi-
fication, desulfurization, liquefication, that would make coal as usable a
resource environmentally as oil is currently? Do you have any idea?

M1r. CROLY. Three to 5 years.
Mr. LICHTBLAu. On stack gas desulfurization there is an argument

as to whether that now is in existence or not. The EPA insists that
stack gas desulfurization of coal can now be commercially undertaken.
The utilities on the whole deny that. There is a real confrontation be-
tween the two, and there is no agreement at all. The utilities say thatit simply cannot be done yet, and there is no technical evidence that a
stack gas desulfurization plant could perform satisfactorily. The
EPA disagrees and says that there is evidence, they say that they have
seen it in Japan, that they have looked at these plants over in Japan
and that they work well, and that the same thing should be done here.

Representative BROWN. It seems to me that that is a problem that
might be resolved by the National Academy of Sciences and the Na-
tional Research Council. But, as I understand the problem, it is not
whether or not it can be done in the technological sense, but whether
or not it can be done concomitantly with the removal of the particulate
matter, and that when you do the two things together, or try to do
them together they become mutually exclusive, or if not mutually ex-
clusive, then technologically exclusive. Is that a fair statement?

Mr. LICHTBLAu. The EPA decided that the particulate matter and
the sulfur can be removed, and the utilities say it cannot.

Representative BROWN. Well, I am asking if it is an economic mat-
ter in relation to the utilization of oil over coal?

Mr. LICHTBLAu. No, it is not entirely economic. The utilities claim
it cannot be done, that the technology is not available yet. There iswhere the dispute lies. It is not a matter of whether it costs too much.
And as you say, maybe it should be decided by some outside body of
scientists. But there is a real disagreement between the entire power
industry and a Government agency on this very important subject.
because if the EPA is right then you can shift back to coal without

2S-965- 74
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affecting the environment, in a very short period. If the EPA is wrong,
then we should pursue this to find the right method.

Well, you know, I am not an engineer, I am not an expert., but fol-
lowing this dispute I have been impressed by the fact that there are
two groups of experts, the utility experts and the EPA experts who
basically disagree on whether this is a useful process to reduce air
pollution by using coal. And I think it should not be left there.

Representative BRowN. Again. I would think that is a problem that
might be resolved in a technical sense bv the Government, but it might
also be by another arm of the Government other than EPA. But it
might also resolve itself economically if the price of oil gets so high
that the sulfur content coal can, in effect, be desulfurized and the
particulate matter removed.

Mr. Croly, I do not want to interrupt you, but you said 3 to 5
years. Could you give me some reason for that. figure, or somne analysis
of why you said 3 to 5 years?

Mr. CROLY. Yes. I was just in the process of locating it in vester-
day's Journal of Commerce, a very fine article entitled "Coal Could
Offset Loss of Arab Oil," and Mr. Donald Cook has made some very
interesting remarks which might well be reviewed by your staff as to
the time frame. He said in 31/2 years the coal production of the United
States could double, and this would be equivalent to 51/4 billion barrels
of oil, and all of that sort of thing.

Representative BROWN-. I wonder if you might supply that. or if you
do not have it available, supply it to the staff and then, Mr. Chairman,
if I could ask the staff to supply it for the record.

Mr. CROLY. Surely.
[The following article was subsequently supplied for the record:]

[From the Journal of Commerce, Nov. 6, 1973]

COAL COULD OFFSET Loss OF ARAB OIL

ACHIEVEMENT WOULD NECESSITATE CHANGE IN THE CLEAN AfR ACT

(By Sidney Fish)

Production of coal in the U.S. could be increased sufficiently in three years to
completely offset the loss of Arabian oil imports, according to coal company
executives.

This achievement would require legislation that would relax the provisions
of the Clean Air Act, and would permit strip mining on land owned by the gov-
ernment in Montana, Idaho and Wyoming. In these states, coal reserves are
very large, and coal seams under the ground are much thicker than in most
eastern states.

Legislation requiring all major power plants and industrial facilities to switch
to coal as their primary fuel was introduced last week by Senators Jackson,
D-Wash., and Jennings Randolph, D-v. Va. The bill. called the National Coal
Conversion Act of 1973, went immediately to the Senate Interior Committee, of
which Senator Jackson is chairman.

Coal currently accounts for about 18 per cent of all the energy consumed in
the U.S., while oil and gas account for around 75 per cent. Production of coal
this year is estimated to be 595 million tons. An additional 166 million tons of coal
would he needed to offset the Arabian oil imports. currently estimated at 2 mil-
lion barrels a day. Each additional ton of coal produced would lie the equivalent,
in British thermal units. of 4.4 barrels of oil.

The electric utilities of the United States represent the largest single energy
market, and the market which can most quickly be switched from oil to coal.
Electric utilities consumed 25 per cent of all U.S. energy in 1970. By 1980. it
is estimated that utilities will he consuming 32 per cent of all U.S. energy, if
recent growth rates in the use of energy are maintained.
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Ample coal is available under the ground to switch utilities and other fossilfuel users from oil to coal. But getting coal out of the ground in sufficient quan-tity will require many months, possibly as much as two or three years.Under the Clean Air Act, utilities have been forced to increase their depend-ence on oil-in many cases on Arab oil which has a low sulfur content. Utilityexecutives believe the United States can have clean air, and still allow utilitiesto burn coal with a sulfur content of at least 3 per cent.Donald S. Cook, chairman of American Electric Power. says the United States,with one half of the world's coal reserves, has enough of this fuel to last at least500 years.
"We should be able to double our production of coal in three years." Mr. Cooktold The Journal of Commerce.
American Electric Power has capacity for 141/2 million kilowatts of electricitya year. Of this AEP total, less 'than one million kilowatts is oil based, and therest is all coal based.
"We examined the entire fuel situation," Mr. Cook said, 'and we re-examinedit. And we came back to coal. Not many people agreed with us. But we haveenough coal to take care of our needs for hundreds of years."
Mr. Cook believes that with an all-out national effort, coal production of theU.S. could be doubled in about 3½ years. This would bring national output tonearly 1.2 billion tons a year. This would be the equivalent. in heating capac-ity, to 5.28 billion barrels of crude and would more than offset Arabian oil im-ports. At recent levels, Arabian oil imports were running at an annual rate ofabout 700 million barrels.
Prior to the Middle East crisis. oil imports were scheduled to rise sharply overthe next two decades. It had been forecast that the U.S. would be importing 60per cent of its oil by 1985. Not taking into account increased oil prices, whichhave been imposed by the Arabian countries, such a rise in oil imports wouldhave increased the balance of payments deficit by $25 to $30 billion. Few econo-mists knew how the United States would be able to foot the bill for such anenormous deficit.
The Middle East crisis, while imposing a temporary energy shortage, hasshown how the United States can overcome its future balance of paymentsproblem-4by greatly increasing its production and use of domestic coal. Coalcould actually become a much more important export commodity, by 1985, thanit is today, when only 50 million tons are shipped overseas annually.To achieve a quick response in coal output, Mr. Cook believes that the airquality laws should be changed. The latter should be based on the quality of the"ambient air," rather than on the quality of the air that goes tip the smoke stackof the energy user, Mr. Cook said. The government should stop harassing coalmines, and should seek to end labor unrest at the mines, he said.Most important of all, the oil-replacement program will require the opening oflarge new strip mines in Montana, Wyoming and Idaho, Mr. Cook said.The government is the largest owner of coal reserves in these states, and itshould resume the policy of leasing these reserves to mining companies, he said.Strip mining in the western plains is much different from strip mining in themountainous areas of the Kentucky, Pennsylvania and AWest Virginia. The west-ern coal runs in veins from 60 to 400 feet thick. -Much of this coal has an over-burden of only 20 to 30 feet. When this is stripped away. the thick seams can bemined with much greater productivity that the thin seams of the eastern mines.Wyoming has a strip mining law. administered by an environumenital council,setting up revegetation standards, etc., to avoid the creation of permllamlentlyunsightly areas.

Representative BROWN. The other thing I would like to ask you andw~e have a quorum call on and I will not be able to pursue it in detail,andl maybe you can give me a quick answer now. and if not submitsomething for the recorcl, and that is-and it is a complicated question.
if 1yo can follow me on it-given the impact of the balance-of-pay-ments problem that We might have in the future as a result of our con-tinned reliance on oil, what would be the equivalent or the loss to oureconomy of reducing outr oil consumption, and therebv turning downthe economic growth of this country. or at least slowing it down? 2Whatwould be an equivalent investment in terms of public dollars to the



96

resolution of these technological problems of either sulfur, desulfuriza-

tion of coal or the development of an alternative source for fuel from

solar energy, or from turning the steam on to increase our effort in

getting nuclear fuel sources that are economically. and technically

practicable and so forth? Can you give me an equivalent here that

mniglht see us developing national policy toward resolving our energy

and dollar dependence abroad on sources abroad?
AMr. HANSON. I think that probably an economic case can be made

for uts is to reduce our dependence on foreign imports. Prices have

risen and will continue to be sufficiently high abroad that the prin-

cipal impediment to developing an improved self-sufficiency ratio, is

less economic than it is public policy, regulatory and the like. In re-

gard to developing synthetic fuels, there is a case to have a national

synthetic fuels development corporation, along the lines of Mr. Croly's

suggestion here, that it have representation from all three sectors-

public, government, and industry not just to see that there are ade-

quate economic incentives, but also to see that some of these other

barriers, environmental and local regulatory, are removed. I do not

know that it would be so much an economic handicap as one of es-

tablishing a critical path to get on with these alternatives.
Representative BROWN. I am not sure you understood my question.

My question is that there is a terrific economic cost in terms of balance

of payments to continue our reliance on oil. Now, how does that com-

pare to making a terrific economic investment now in developing other

energy sources, or making the reduction in our dependency on oil

simply by cutting back our economic development which is going to

provide a severe economic cross to our society also? Do you under-

stand my question?
Air. HANSON. I was merely trying to suggest that we would prob-

ably have less economic resources committed to developing our own

indigenous energy endowment than continuing to pay for increasingly

costly energy imports.
Mr. CROLY. Congressman Brown, I do not see how we can avoid

doing some of the things that you suggest, implementing a national

policy on development of synthetic fuels, for instance. Of course, a

lot of people get into a quality of life discussion, that sort of the

philosophical thing, but unless we want to go back to riding bicycles,
and much lower energy output per citizen-of course, we have by far

the highest energy consumption of any people in the world, and un-

less we, as a matter of national policy, want to cut that scale of living

back, it is absolutely essential that we develop programs such as you

suggest for a great many reasons. Military security alone might

justify it.
But, I would estimate that the recovery might be on the order of

10 to 1 over in terms of cost.
Chairman REUSS. Thank you very much, Congressman Brown.

Representative BROWN. I will be happy to have you address yourself

to that in written form if you would like to.
Thank you. Mr. Chairman.
Chairman REUSS. We will have a number of additional technical

questions which we will present you with, and then when you correct

your testimony if you could take a stab at answering them? You have

given us a remarkable morning, and I congratulate each one of you on
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the very real contribution you have made. I share Congressman IVid-
nall's hope that this Princeton Laboratory will get on with its de-
velopment of solar energy, and if we can make it by 1975 that would
be fine with me. And I will give them a certificate of appreciation.
But I do not think that you gentlemen will have to get ready for an
early retirement.

Thank you very much.
We stand in recess until 10 o'clock tomorrow morning in room

S-407.
[Whereupon, at 12:10 p.m., the subcommittee recessed, to recon-

vene at 10 a.m., Thursday, November 8,1973.]
[The following information was subsequently supplied for the

record:]

RESPONSE OF WILLIAM G. CROLY TO ADDITIONAL WRITTEN QUESTION S POSED BY

CHAIRMAN REuSS AND REPRESENTATIE BROWN

Question 1. In noting the recent price increases, you imply that producing
company profits will be held fixed at a rate of 35-50 cents per barrel. I assmne
that although this does not provide companies with the "windfall" profits pre-
viously earned on Persian Gulf oil, that this still leaves their operations viable?
Do you agree with the Commerce Department's assumption in its balance-of-
payments study that U.S. companies will continue to earn service royalties at
about one half present profit rates in cases where their operations are
nationalized?

Answer. I have implied that producing company profits will be held at around
35-50 cents per barrel because various OPEC spokesmen have discussed this
figure as being the maximum amount oil companies are entitled to. I think that
the producing countries feel anything more than this amount is unjust en-
richment to the oil companies involved, notwithstanding the fact that the coun-
tries may be taking as "rent" as much as $6/barrel. As for "windfall" profits to
oil companies, I do not really think that to date, aside from one or two isolated
instances, that U.S. oil companies have made exaggerated profits overseas. The
bulk of their profits exists because of their "tax credits" from other countries'
taxation so that they do not have to pay as high a corporate tax here as other-
wise would be the case. I think it is most important to realize that it is U.S.
taxpayers in effect subsidizing the old 27'A2% depletion allowance in domestic
production that financed oil exploration in Arab countries so that in one way,
most of the overseas oil production was found and developed by U.S. tax dollars.

I think the Department of Commerce is probably correct in saying that U.S.
companies will earn about one half present profit rates to service nationalized
oilfields.

Question 2. Can you explain the $21/barrel crude cost you cite? Do you think
there is any limit to price OPEC countries can and will demand? At what price
will there be a supply response, i.e., more vigorous search for oil worldwide and/
or development of alternative sources of supply?

Answver. The $21 figure is not my estimate of future prices, but I have stated
merely that with crude oil costs at $21/barrel, the followving product prices would
emerge:

Gasoline $1.00 per gallon (incl. 11¢ taxes)
Distillate $0.60 per gallon
Fuel Oil $10.00 per barrel (0.5% sulfur)

I have no way of knowing whether crude oil prices will reach that figure or
not, although in some instances they have reached $17 or $18 per barrel cif.
already (Nigerian and Libyan crude).

To demonstrate how the foregoing product prices would result from $21/barrel
crude oil would require a minor treatise in refinery, distribution and retailing
economics. If the Committee desires this sort of exposition, I would undertake
to at least make a summary of such economics.

As to the price OPEC countries can and will demand, it would appear that at
present currency values and cost of living indices in industrialized countries that
the OPEC countries have perhaps reached the limit that can or will be paid for
oil. For example, if, as widely predicted, the Japanese run out of foreign ex-
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change to pay for oil before 1975, I do not think that the Western World will

permit such an economic catastrophe to occur and that the upper price limit of

oil is about that price where people would just as soon fight and die as to

linger and die. Of course, peace is the most important international issue, but

I don't suppose peace will last if the world is thrown into a great depression be-

cause a group of six million unarmed people, i.e. Saudi Arabia, Kuwaitt and the

United Arab Emirades, have jacked the price of oil to an outrageous level. I

realize the Iranians, Venezuelans and others have followed or moved in con-

junctionl with these Persian Gulf countries, but the upper price limit is a political

or military one, not an economic one.
You have asked at what price will a more vigorous search for oil commence.

At each price increase, more marginally profitable production situations are de-

veloped. In today's WALL STREET JOURNAL (1/4/74), for example, there

is an article discussing at what price level of crude oil does shale oil development
become economically feasible.

There is no doubt, however, that many oil production situations are now being

developed that two years ago were absolutely shunned.
Question 3. You have requested that I address myself to Congressman Brown's

question concerning investment costs required for desulfurization of coal, de-

velopment of solar energy resources, and nuclear fuel sources.
Answer. I am not qualified to make that estimate (other than I estimated that

the return would be better than 10:1 in terms of dollars). because neither cost

of these projects nor energy costs have settled down enough to develop meaning-

ful investment figures. We all know, however, that this investment must proceed

at virtually any cost if we are to survive as the foremost nation in the Western
World. The United States simply cannot afford to neglect any longer this most
important question-from where will the energy to run this country's economy
originate?



ENERGY IMPORTS AND THE U.S. BALANCE OF
PAYMENTS

THURSDAY, NOVEMBER 8, 1973

CONGRESS OF THE UNITED STATES,
SUBCOMM1ITEE ON INTERNATIONAL ECONOnICS

OF TIHE JOINT EcoxoMIc COMM0ItrTEE,
Washington, D.C.
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S-407, the Capitol, Hon. Henry S. Reuss (chairman of the subcom-
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Present: Representative Reuss.
Also present: William A. Cox, Sarah Jackson, and John R. Karlik,

professional staff members; Walter B. Laessig, minority counsel; and
Michael J. Runde, administrative assistant.

OPENING STATEMIEN T OF CHAIRMAN REUSS

Chairman REUss. Good morning. The International Economics
Subconunittee -will be in order for a continuation of hearings on oil
imports and our balance of payments.

Yesterday we focused on the prospects for oil supply and likely
prices through 1980. We had some sobering testimony. The United
States has almost no control over world crude oil prices and can ex-
pect little relief from soaring prices. The burden on our balance of
payments of increased oil import costs, however, may be greatest in the
near term, in the 1975 period, because among other reasons there are
froing to be slhortages in refinery capacity that cannot very quickly
be rectified. This means that by, say, 1976, our bicentennial year, the
U.S. trade position once again will be drenched in red.

The witnesses also said that unless adequate measures were under-
taken now, to develop alternative sources of supply and particularly
to curb excess demand the situation in the long run will be no better.

In today's hearings we shall be focusing on the U.S. demand for
oil imports given the sharp rise in world prices. The latest increase
by oil producers on the Persian Gulf raised the cost of foreign oil de-
livered here significantly above domestic crude prices. In the light of
yesterday's testimony it is in order that we consider the range of op-
tions which we have domestically both on the supply and demand side.

We are happy to have with us today Mr. Hendrik Houthakker, of
Harvard, who is a veteran witness before this committee and has
shared with us his great wisdom and learning over the years. He is
accompanied by Philip Verleger, of Data Resources, Inc.

We are also pleased to have with us 3Mr. Joel Darmstadter and
Mr. Milton Searl, of Resources for the Future.
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Thank you very much for preparing the very helpful prepared
statements which you have presented to us, which, under the rule,
without objection, will be received in full into the record.

We would now like to hear first from Mr. Darmstadter.

STATEMENT OF JOEL DARMSTADTER AND MILTON F. SEARL,
RESOURCES FOR THE FUTURE, INC.

AIr. DARINISTADTER. Perhaps you would allow Mr. Searl to summarize
our prepared statement at this point of the hearing. Then, we will be
both glad to join in any subsequent discussion.

Chairman REUSS. Fine.
Mr. SEARL. Air. Chairman, ladies and gentlemen, energy consumption

in the United States has continued to grow steadily and strongly
upward in recent years. Concurrently, domestic output of oil and gas
has leveled off in the wake of declining exploration and development
of new reserves; coal has encountered major restrictions in its use;
and nuclear power has failed to develop at the rate foreseen a few
years ago.

Greatly increased imports of oil have been necessary to balance the
emerging energy deficit. The pressure on oil supplies has been inten-
sified by a market acceleration of demand in the transport sector,
which accounts for 25 percent of nationwide use; and by a rapid shift
from coal to residual fuel oil by electric utilities whose total consump-
tion represents another 25 percent of U.S. energy use. East coast power
stations have become disproportionately dependent on foreign oil.

Until the past year or two, real energy prices in the Uinited States
declined. By international standards, prevailing energy prices are
still low in the United States. Conversely, per capita energy use
relative to per capita income is extremely high in comparison with
numerous other industrial countries. Although real energy prices may
rise sharply in the years ahead, in the short run, a greater reliance
than now on market forces cannot bring about the desired demand/
supply balance; for example, there is no substitutability for natural
gas in homes equipped for gas heat and no significant alternative to
private car usage. Higher prices may, however, help curtail consump-
tion and perhaps reduce the allocation problem even if they cannot
bring about a balancing in the short rim. Similarly, higher producer
prices can evoke significant increase in producible supplies only after
an interval of, say 3 to 5 years. But even in the short run, they can
slow the decline of existing production by maintaining facilities in
operation and perhaps accelerating completion of some production
operations already underway.

The standard representation of U.S. energy demand-supply balances
to 1985 shows overall fuel and power consumption continuing to grow
at 4 percent or more per year. a sustained plateau in domestic output
capability in oil and gas, and oil imports amounting to possibly as
much as 50 to 60 percent of U.S. oil consumption-two-thirds of these
imports having to come from the Middle East and North Africa.

This is a scenario which discounts the potentiality for dampening
demand growth and which precludes, as well, the initiation of policies
designed to substantially increase this Nation's indigenous energy-
producing capability. In our judgment, we are not inexorably locked
into such a scenario.
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On the demand side, it is true that perhaps only modest energy
"savings" are feasible in the short run. The initiation of vigorous
an(l sustained energy conservation efforts, which can begin to have
significant results after a lapse of years, seems to us a most desirable
course on which to embark. Transport and buildings are priority
candidates for more efficient energy usage.

Appropriate as a policy of demand restraint may be, in order to
achieve a more balanced long-term demand/supply situation, it is
at least as urgent that we bring into play a forceful set of measures
addressed to supply expansion in the United States.

AVe have recently completed the first draft of a major study, the
principal objective of which was to examine the resource, economic,
and environmental feasibility of moving the United States back to
a position of relative self-sufficiency by 1985, and to maintain that
position until the year 2000. Our conclusions follow:

From the standpoint of undeveloped resources in the ground, there
is little question but what they are adequate to support any level of
production the Nation might desire in 1985. This conclusion applies
separately to natural gas, to crude oil, to coal, and to uranium. The
uncertainty increases as one attempts to look further into the future,
however, as far as crude oil and natural gas is concerned, probability
is high that resources of each are adequate to support increasing pro-
duction for several decades after 1985.

If we consider coal and oil shale, the total resources are so large
compared to current and prospective consumption rates that resource
depletion can hardly be considered a significant factor in production
decisions for the next few decades. This is not to deny that there are
serious environmental problems in connection with both coal and oil
shale, perhaps so serious that -we would prefer to accommodate our-
selves to substantially less energy than to use these resources on a sig-
nificant scale.

Considering both that our undeveloped resources of oil and natural
gas are believed to be large and that resources of oil shale and coal,
which are known to be large, can be converted into oil and gas, there
should be little concern about the extent to which our resources are
being exhausted.

The cost at which future production will be available is quite un-
certain and depends significantly on Government tax and leasing poli-
cies. It appears likely that the Nation can produce 16 million barrels
per day of liquid fuels in 1985. This production plus 4 million barrels
per day of imports could meet our needs on what we would regard a
reasonably secure basis.

The 20 million barrels per day total is not far above the present con-
sumption level of 17 million barrels per day and implies a shift away
from oil to gas. The projected range of prices for this volume of out-
put in 1985 in constant dollars is from $4 to $7 per barrel. A special
analysis made for our study indicates a price of about $5.70 per barrel
in 1985 but the methodology is new and we are not sure how much
confidence to place in the calculations.

A major finding is that the Nation should go for a policy of major
increases in natural gas output. From both an economic and an en-
vironmental standpoint, this appears the way to go. It appears that
domestic natural gas production might increase by about 50 percent
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by 1985, rising to about 33 trillion cubic feet. This would take much
of the pressure off of oil. Our expectations are that this gas could be
available, given favorable Federal policies, at prices of from 60 to 70
cents per 1,000 cubic feet. This is a tripling in natural gas prices at
the wellhead-even so, natural gas at the wellhead in 1985 would be
no more expensive an an energy content basis than crude oil is today.

If we are to be, say, 80 percent self-sufficient in oil and natural gas
in 1985, coal and nuclear power will have to make major contributions.
Production of coal will need to increase about 50 percent. The output
of nuclear powerplants will need to increase by a factor of about 15,
implying an installed capacity growing from around 20,000 mega-
watts, to say, 120,000 in 1980 to 280,000 megawatts in 1985.

It does not appear that the new technologies such as oil shale and
coal gasification and liquefaction-not to mention the more distant
possibilities of solar power, geothermal power, the breeder reactor,
and nuclear fusion-will play much of a role by 1985. However, from
an economic and resource standpoint, oil shale, providing it can gain
adequate policy support, appears to be in the best position among these
sources to make a major contribution to the Nation's energy supply
in the next 15 years.

Although the press of the immediate crisis is uppermost in our
thinking and while R. & D. mnay solve our more distant problems, there
is an imperative need to deal with the intermediate 5- to 10-year term.
Otherwise, we will be going from one ad hoc solution to another and'
in the process make policies even more disruptive in international
consequences than we are presently witnessing.

Thank you.
Chairman REUSS. Thank you.
[The joint prepared statement of Mr. Darmstadter and Mr. Searl

follows:]

JOINT PREPARED STATEMENT OF JOEL DARMSTADTER AND MILTON F. SEARL'

THE OUTLOOK FOR U.S. ENERGY DEMAND AND SUPPLY

In assessing the balance-of-payments implications of greatly increased U.S.
energy imports, the Subcommittee is tackling an issue of immense importance. yet
one of limited public knowledge and understanding. While a proliferating series
of private and governmental studies have dealt in depth with various other
aspects of the U.S. energy dilemma, the international trade and finance side
of the problem has been, at best, quite crudely explored. We therefore think the
Subcommittee's initiative in this undertaking is most timely.

Our own contribution covers some necessary background information on ml-
ternative U.S. energy demand-supply prospects, for it is within the context of
such alternatives that the balance-of-payments outlook must be viewed.

Within just a few years, Americans have been compelled to ponder what must
surely seem like a novel turn of events: our traditional ability to furnish abun-
dant, cheap energy-largely from domestic sources and unencumbered by "en-
vironmental constraints"-has been seriously questioned. A leveling out in net
additions to domestic gas and oil reserves has forced us to turn increasingly to
overseas fuel supplies-a trend compounded by growing environmental restric-
tions on the use of coal, the country's most abundant conventional energy
source. This increased reliance on imports coincides with suddenly heightened
bargaining power on the part of the petroleum exporting nations, raising the
prospect of increasingly stiff terms for imported energy.

Environmental issues have been a factor impeding offshore oil leasing, power
plant siting, and electricity generation, particularly for nuclear facilities, whose

1 Views expressed are those of the authors and not Resources for the Future.
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problems have been intensified by technical difficulties. For this and other rea-
sons, energy costs and prices are under upward pressure. For example. electric
powver shows every indication of reversing its long-term historical trend toward
falling real and absolute prices. Similar prospects hold for gasoline and prob-
ably other petroleum products. As noted below, however. even higher prices
may not bring about equilibrating demand-supply adjustments quickly.

The nub of the problem, as already indicated. is clear enough: this nation's
aggregate consumption of energy resources has in recent years continued to grow
very rapidly, so much so that the progressively declining relationship between
energy growth and GINP growth which has characterized the past quarter cen-
Iury appears-for the moment, at least-to have turned around. At the same
time, the leveling off in domestic output of oil and gas, and restrictions against
the use of high-sulfur coal, have led-necessarily-to rapidly rising imports,
largely of crude and refined petroleum.

To judge the prospective foreign component of future U.S. energy supplies,
wve need to note that oil accounts for around 40 percent of U.S. energy consumip-
tion and, together with gas, currently makes up nearly four-fifths of nation-
wide energy use. Supply and demand factors have both contributed to the sud-
denly heightened degree of import dependence. While domestic production of
oil and gas have both flattened out (in the wake of declining levels of explora-
tion and development and consequent declining reserve levels), demand for oil-
the balancing energy source in times of stringency-has accelerated. For exam-
ple, oil has rapidly supplanted coal as a poxver plant fuel. If coal had provided
the same share of electric generating fuels in 1972 as in the mid-19'60s, 1.1 million
barrels of oil per day would have been "saved"-soine 7 percent of nationwide
oil consumption or 23 percent of oil imports. But environmental restrictions
against the use of coal foreclosed that possibility.

We have also witnessed a burgeoning demand for motor gasoline. This de-
maand rose at 2.8 percent yearly between 1960-65.- In recent years it has acceler-
ated to more than twice that rate. Continuation of the 1960-65 growth rate
would have "freed" another 630 thousand barrels of oil per day in 1972-another
4 percent of U.S. oil consumption or 13 percent of oil imports. Decreasing auto-
motive efficiency stemming from pollution control devices are supposed to have
been one of the key factors in this development. Of course, depending on where
in history you begin, the higher gasoline requirements of large-horsepower cars
are certainly a reason for the high level (if not the recent growth rate) of U.S.
oil consumption.

One could add to these examples still other factors contributing to the tight oil
situation. A halt to the expansion of U.S. natural gas output may have added
to oil demand to the tune of 1½/2 million barrels per day. At the same time, the
availability of some oil from the North Slope and Santa Barbara Channel. not
to mention expanded offshore leasing in general, could have contributed, say, 2
million barrels per day. Moreover, the development of these areas vould un-
doubtedly have stimulated additional exploration and development. All told.
various combinations of these hypothetical cases could have greatly diminished
the level of import dependence we are now experiencing. Without impugning
the merit of environmental constraints or undertaking a critical dissection of
regulatory policies (such as federal control over natural gas prices), both of
these have clearly exerted marked impact in the current dilemma.

The ability, through market adjustments, to cope with these problems in the
short run is limited for one reason or another. In the case of natural gas for
space and process heat, for example, it is not easy to quickly switch to substitute
energy forms: nor, within the existing regulatory system, are prices permitted
to bring about quick allocative adjustments. Even where the price of an energy
commodity rises substantially-as is now the case with gasoline-substitutes are
not smoothly obtainable, demand restraint is not assured. and productive capac-
ity (in this case refineries) is not rapidly expandable. In other words. conven-
tional economic forces-although an important, and probably increasingly neces-
sarv. element in the longer-term energy situation-cannot be looked at as too ex-
peditious a means of overcoming current problems. However, each year that we
delay allowing conventional economic forces to begin to operate likely means
another year of ad hoc measures to contain demand.

Thus, given these demand-supply developments, and the associated policy
framework into xvhich they fit, foreign sources of energy supply have suddenly
begun to loom as a major factor on the U.S. scene. The immediate postw-ar years
marked the transition of the nation's energy position from a net exporter to a
net importer, and the net import share has risen steadily since. In the case of
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oil alone, the country depended upon overseas sources for around 30 percent of
our oil in 1972. The 1973 figure may be 35 percent or more.

Most recent attempts to scan the future energy-demand supply situation in the
United States have concluded that the relative U.S. dependence on imported oil
seems likely to continue rising for years to come. A recently completed compre-
hensive report by the National Petroleum Council analyzed a variety of U.S.
demand-supply "scenarios" up to 1985. Total energy consumption is projected
to increase at annual growth rates ranging from around 3½_ to 412 percent to
19S5, with a most likely "intermediate" demand case at a 4.2 percent growth
rate. As against its essentially single-minded concern with this "intermediate"
demand case, the NPC examined a variety of alternative supply possibilities,
ranging from pessimism to optimism as to domestic output capability.

Two intermediate supply evaluations (see chart) yield figures on oil import
dependency in 1985 ranging from 38-53 percent, or 9 to 14 million barrels/day.
A major portion-perhaps two thirds-of these imports would have to come
from the Middle East and North Africa. Hence, the frequent references to a
possible annual U.S. oil import bill in the tens of billions of dollars by the 1980s.
To the extent that these estimates were correct when made, the prospects are
now that they are too low as a result of the October 1973 price increases in the
Middle East, Venezuela, and Canada.
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It is important to underscore the fact that such a projection flows directly
from certain implicit or explicit assumptions: growth in energy demand and
compositional shifts in energy sources and forms not unlike those of recent
years; minimal contribution from synthetics; some real price increases are ex-
pected but these are assumed neither to significantly dampen demand growth
nor to stimulate domestic output to levels sufficient to keep imports below the
38-53 percent range indicated in the NPC's intermediate supply cases.

Tihlee state of affairs foreseen for the 1980s has prompted debate on three alter-
native policy directions for the future. These center on (1) the possibility of
solving these prospective shortfalls by restraints in energy demand; (2) the
possibility, implicit in the NPC's intermediate supply cases; of greatly height-
ened import dependence and its implications; and (3) the possibility for sub-
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stantially increasing the availability of domestic energy supplies. It seems a
reasonable judgment that no option is sufficiently tidy to yield unequivocal and
totally preclusive answers. However, the third line of development deserves
serious attention. We will revert to that in a moment, after first talking briefly
about the other two avenues that some believe are open to us-conservation
and/or more imports.

On the question of curtailment in U.S. energy consumption, one can point to
diverse sectors of the economy where, in principle, substantial savings in energy
use are possible e.g., in transportation (through smaller cars, increased use of
public transport, and more car pooling)- and in space heating (through im-
proved insulation). Moreover, practices towards energy conservation eventually
yield monetary savings, and-though the point is arguable-frequently will do
so without significant intrusion into perceived standards of wvell-being. At pro-
jected levels of U.S. energy consumption in 1980, the Office of Emergency Pre-
paredness (in a 1972 study) calculated theoretical energy savings possibilities
equivalent to 7.3 million barrels per day oil equivalent, equal to a major portion
of prospective oil imports foreseen for that period. Such savings would have the
effect of reducing the U.S. energy consumption growth rate by one-half per-
centage point-from, say, 4 percent a year to 3½2 percent.

Few would question the desirability and importance of bringing about savings
in energy use, for these could contribute to both improving the environment
and easing resource stringency. The question is: how can they be brought about?
No doubt, the market mechanism-higher consumer prices for fuels and power-
can and will contribute, perhaps to a greater extent than the NPC acknowledges
in its analysis. Because of historically low energy prices, past emphasis has
been on holding down investment costs for energy-using equipment rather than
on fuel efficiency.

That is, historical real energy prices have been very low, and fuels and power
are normally utilized by capital-intensive equipment-e.g., cars, furnaces, air
conditioners. The low cost of energy has prompted most consumers to try and
hold down the investment cost of energy-consuming equipment. Consequently,
there has been little impetus to design equipment for more efficient use of fuel
at somewhat higher first cost. This past emphasis on investment costs rather
than fuel efficiency almost certainly means that as energy prices rise and as
we look more carefully at energy consumption there will be much that can be
done to reduce energy consumption on a sound economic basis without seriously
interfering with the functional use of the energy. Numerous examples of this
have already been identified by those studying means to conserve energy.

Beyond the price-induced route, a variety of purposeful measures to limit
demand have been suggested: horsepower taxes on new cars, building insulation
standards, and so on. These deserve serious attention. There remains, however,
the inevitable time delay before such measures can have visible effect. For
example, even if all new residential buildings in the United States were insulated
in the most ideal way, this would cover only around 2 percent per year of the
nation's housing, and thus would, for some years into the future, contribute only
sparingly to reduced energy use in space heating. Because of the lower life span
of cars, improvements in the automotive sector might proceed somewhat faster.
What follows from this is that energy conservation measures should reinforce.
but cannot supplant the focus that should also be accorded other ways of steering
a sensible course in our energy demand-supply policies in the next few years.

The consequences of high-import dependence-another conceivable option for
the future-figure as a major topic at the hearings of the Subcommittee, so our
remarks on that will be brief. Other witnesses will no doubt note that a greatly
enlarged flow of Middle Eastern oil to the United States would occur alongside
expanding flows to other consuming nations which are already heavily dependent
upon the area's petroleum-principally Western Europe and Japan. From a
purely physical standpoint, and apart from any political and monetary disrup-
tion. the Middle East region as a whole, along with areas of lesser reserve
holdings, seems likely to be able to accommodate demands made for their oil
during the next decade or two. It is the two sets of qualifiers-"region as a
whole" and "political and monetary disruption"-which cause concern. Even
though the Middle East and North African countries may, in their entirety, be
judged capable of meeting future oil demands from consuming countries, it is
important to consider the extent to which that overall capability may be sensitive
to the actions of individual countries. It has recently been pointed out how
production in any one of six Middle East-North African countries, along with
Venezuela, now exceeds combined spare producing capacity in the rest of the
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world. That is, unless offset by increased output by the other six, or by the
creation of spare capacity elsewhere, the loss of output from one of these seven
countries could cause at least a significant short-term oil shortage in the wvorld.

One must, in addition, assess the implication of huge and rapidly growing
monetary flows going to the oil-exporting countries-particularly to the extent
that they are perceived by these countries as not being productively investible
within their economies.

We do not suggest that any of these problems cannot be rationally managed.
But this would require that the attitudes and motivations of the producer and
consumer nations move along mutually beneficial and constructive lines. You
must concede that the new developments to which we have referred do at least
raise a variety of complex economic, political, and strategic issues of major
international significance with which we may or may not be successful in coping.
Coupled with apprehension over U.S. balance-of-payments impacts of greatly
increased oil imports into this country, this justifies a look at U.S. supply expan-
sion as a feasible alternative to, or at least moderating element in, this picture,
especially since some expansion in imports is inevitable. This is what we turn
to last.

Our primary focus here will be on domestic supply options through 1985 rather
than on the immediate future (xwith its own, unique set of problems) or the
very long term. We are reporting here on tentative judgments flowing from a
current research project at Resources; for the Future, which is being done on
behalf of the Ford Foundation's Energy Policy Project.

The supply analysis confirms the view that present shortages of domestically
produced energy are not the result of any shortage of undeveloped resources in
the ground. The nation simply has not followed policies conducive to the devel-
opment of domestic supply in the last fifteen to twenty years. Certain policies,
for example import controls and special tax provisions, were supposed to stimulate
domestic supply and no doubt they did have some effect. However, it takes a
consistent package of policies to bring about increased supply and in the last
fifteen years the incentive of a favorable rate of return has been missing from
the package. Oil and natural gas prices have been directly and indirectly kept
too low. Oil and gas producers found it more profitable to invest abroad, in real
estate, petrochemicals or various other activities. Indeed, the domestic oil
producing industry has actually been liquidating its assets. The drilling of oil
and gas wells has lagged. In 1956, the postwar peak year, the industry drilled
over 57,000 wells. Last year only 29,000 wells were drilled-we are now almost
back to the 1946 level of well drilling. This can hardly be said to be a vigorous
program of developing domestic capacity.

There are indications that the situation is improving. Crude oil prices which
in constant dollars have declined almost continuously since 1957 are turning
around. Natural gas prices are beginning to increase although natural gas, a
premium fuel, in 1972 was priced at 20 cents per million Btu at the wellhead
while oil was selling at 60 cents. However, natural gas prices in particular and
oil prices to some extent are still subject to the hazards of regulatory, judicial,
and political processes.

Various estimates of the amount of oil and gas remaining to be found, devel-
oped, and produced exist. We believe that industry estimates such as those made
in the National Petroleum Council Future Petroleum Provinces report and in
the reports of the Potential Gas Committee underestimate the magnitude of the
resources available to the nation. Be that as it may, there does not seem to be
any serious question about the adequacy of our resources of oil and gas to
support any desired degree of self sufficiency in energy during the next few
decades. Finding. developing, and producing those resources will, of course, be
a monumental task. As yet there is no assurance that the nation will decide to
undertake the task.

Coal resources are undeniably large, although increased utilization of coal is
hampered by serious environmental problems in both production and utilization.
Resources of low-cost uranium may well be much larger than we have been led
to believe by the Atomic Energy Commission figures. In any event uranium
costs are such a small portion of the cost of nuclear power that the need to go
to higher-cost uranium resources would not be economically disastrous.

It does not appear that such new technologies as coal gasification, coal liquefac-
tion, the breeder reactor, solar energy, geothermal energy, or fusion energy will
make a major contribution to commercial energy supplies before the 1990's at
the earliest. For the great bulk of domestic production we will have to continue
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to depend on oil, natural gas, coal used as coal, and conventional reactor types-
assuming their problems can be solved.

The new source and technology which is perhaps most likely to make a
contribution to domestic supply in the next several decades is shale oil. Vast re-
sources of oil shale are available in the United States to satisfy liquid fuel de-
mands for a very long period of time. (High quality resources indeed are of the
same order of magnitude as total proved oil reserves in the Middle East.) Pro-
duction costs of oil from shale cannot be known with certainty because nothing
even close to a commercial-scale plant has yet been built. However, based upon
extrapolation of data from small experimental plants, it appears that oil could
be produced in commercial plants at a cost of about $4.50 to $5 per barrel after
the first two plants are built. However, the operators of the first two plants may
require some subsidization to avoid financial loss. The $4.50 to $5 price would
result in delivered prices at East Coast consuming centers of around $5.50 to $6.

This is a highly significant figure because, by reason of the very large resource
base, it sets an upper limit on the long-run cost of liquid fuels in the United
States. Even if resource grade were to decline somewhat, the resulting cost-
increasing pressures would likely be offset by the cost-reducing effects of im-
provemients in the technology of extracting and processing the materials. And the
rate at which producing countries are increasing their per barrel income suggests
that the cost to the United States of imported crude oil clearly is heading towards
levels that would make shale oil competitive.

This is not to say that the United States is inevitably moving toward a massive
commercial shale oil industry. Actually, crude oil and natural gas are likely to
provide lower-cost means for enlarging domestic supply than would oil shale.
Shale oil production, it should be noted, causes severe environmental problems.
This may result in substantial delays in starting a commercial shale industry
while ways are sought to overcome its environmental drawbacks-mainly, how
to dispose of the spent rock. It is worth noting that this would be our third
attempt to develop shale oil into a commercial source. The nation was on the
verge of a shale oil industry in the 1920s and again after World War II. Each
time, new supplies of crude oil dimmed shale's prospects. It could happen agahi

Supply difficulties in natural gas have been a basic cause of the overall energy
supply problems now being experienced in the United States. As gas supplies
languished, other fuels, particularly oil, were diverted to markets that gas would
otherwise have served, leading to supply shortfalls all along the line (abetted,
to be sure, by supply restricting influences that were affecting other fuels). We
must note, however, that gas continues to be greatly underpriced in the United
States. U.S. government policies have severely limited the rise of gas prices
producing a severe shortage aggravated by the stimulus to gas demand resulting
from its attractive characteristics from an environmental standpoint.

Our analysis suggests that major expansion of natural gas output can within
five to seven years begin to limit the rate of growth of oil consumption and thus
decrease the extent of potential dependence on foreign oil. The costs of such
gas, discussed below, will be regarded by some as scandalous. However, accord-
ing to our calculations it still represents the nation's best buy from an environ-
mental and economic standpoint.

Possibilities for a substantial expansion of crude oil output at costs below those
of shale oil are also indicated in the RFF supply analysis. Thus, if RFF's tenta-
tive findings are correct, it would appear that growth of both crude oil and nat-
nral gas production could lead to an expanded domestic supply capability in the
United States at costs below those of shale oil. Moreover, these prices might not
be much, if at all, higher than current imported costs for Persian Gulf crude.
However, if these expectations do not materialize, ample supplies of shale oil,
at a somewhat higher price, eventually could be made available.

Although we have not attempted to cover the matter in our testimony here,
we believe that it is important that comparisons of the cost of domestic and for-
eign energy supply, as well as comparisons among domestic sources of supply,
take into consideration resource costs-that is, costs excluding transfer payments
such as lease bonuses and taxes which do not themselves constitute a drain on
the nation's material or labor resources. To the extent that transfer payments
reflect such things as large economic rents or monopoly profits, policies designed
to curb excesses may be in order.

In summary, although the period of low-cost energy is over, we are optimistic
that long-term domestic energy prices need not increase nearly as sharply as
sometimes predicted, given a favorable tax climate and moderate environmental
requirements. Measured in constant 1972 dollars and given our tax and environ-
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mental assumptions, our analysis indicates that the nation can produce 80 per-
cent of its oil and natural gas requirements in 1985 at crude oil prices not higher
than $6 per barrel and at natural gas prices in the 60¢- to 70W per thousand cubic
feet range. These prices, although twice the crude oil price and three times the
natural gas price of a few years back, seem very low in light of current price
quotations and the rate at which they seem to be increasing. In judging current
price trends, it must be remembered that they represent a movement up the short-
term supply curve having little relationship to long-term equilibrium prices.

Our price and quantity estimates should be taken as predictions of the future.
While we believe that the nation's resource position is good and that the basic
economics of expanded domestic output are acceptable, we are pessimistic about
the nation adopting the policies necessary to lead to these results on the schedule
we have assumed. Moreover, it must be realized that our projections, like all
others, are subject to considerable uncertainty.

Chairman REUSS. Mr. Houthakker, please proceed.

STATEMENT OF HENDRIK S. HOUTHAKKER, PROFESSOR OF ECO-
NOMICS, HARVARD UNIVERSITY, ACCOMPANIED BY PHILIP
VERLEGER, DATA RESOURCES, INC.

Mr. HOUTHAKKER. Mr. Chairman, it is always an honor and a
pleasure to appear before your subcommittee which has established a
well-deserved reputation for careful and balanced appraisal of inter-
national monetary affairs.

Chairman REUSS. Why, thank you, sir.
Mr. HOUTHARKER. These hearings are being held at a time when the

energy situation is on everybody's mind and when there is widespread
concern about its impact on the balance of payments. Ujnfortunatelv,
they are also being held at a time when the situation is unusually diffi-
cult to analyze and when major decisions are pending.

The long-threatened interruption of oil supplies from the Arab
countries has now become a reality, and we cannot say at the moment
how long it will last. It is not yet clear either how much disruption of
the world petroleum market this embargo actually will cause. Pre-
sumablv there will be some substitution among different sources of
crude oil, stimulated in large part by the large price increases posted
by those exporters that continue to supply us. There can be little
doubt, however, that the world petroleum market will never be the
same again. The Arab embargo may well have reduced many of the
projections that have been made to date to wastepaper, for it is un-
likely that we shall place as much reliance on uncertain sources of
supply as had been commonly assumed in these projections. I shall
return to this subject later in my statement, but first I would like to
sketch the general balance of payments background for the next sev-
eral vears as I see it.

This committee has followed the vicissitudes of our international
transactions as closely as anybody, so there is no need for me to go
back into the history of our balance of payments. Let me start, there-
fore, by expressing my conviction that our balance of payments has
turned around and is likely to improve further in the next few years.
This, of course, is mostly the result of the exchange rate alignment
through which we have gone during the last 31/2 years, starting with
the Canadian float in 1970 and probably ending with the apnreciation
of the German mark and some other European currencies during the
summer of this year. There will be further adjustments in exchange
rates in the future, but the depreciation of the dollar appears to have
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come to an end, and indeed may give way to some appreciation. The
recent weakening of the Japanese yen appears to point in this direc-
tion. For purposes of projection, the pattern of exchange rates that
emerged during the last several months can therefore be adopted as
a working hypothesis.

About 6 months ago I made some projections of our balance of goods
and services through 1980. This balance, which is common to the na-
tional accounts and the balance of payments statistics, includes mer-
chandise trade, earnings from investment, transportation. tourism
and some other current items. It is only a part of our overall balance,
but a very important part, and one that for technical reasons can be
analyzed more conveniently than most other balance of payments
concepts. In these projections I assumed continued growth with some
inflation in the United States and its major trading partners, together
with approximate stability in exchange rates from then on. These pro-
jections are based on equations relating the demand for U.S. imports
and exports of goods and services to income and relative prices. The
effect of income and relative prices-which include the effect of ex-
change rates-is assumed to be spread out over time.

The projections for 1973 through 1980 are given in table I. Like all
econometric projections they are subject to considerable error but I
believe them to be a reasonable extrapolation from historical perform-
ance. Taken at face value they certainly do not warrant concern about
balance of payment deficits during the remainder of this decade. From
next year on we will be running large surpluses, indeed larger than
we have ever run before. It is conceivable that these surpluses will be
offset by unfavorable developments in other components of the bal-
ance of payments, but this does not seem likely. There are already
signs, for instance, that long-term capital, which has been a major
item in previous deficits, is now turning around. There may be out-
flows of short-term capital, but these will probably come to an end
when the existing "overhang" is worked off. If the projections of the
table are realized, therefore, an appreciation of the dollar over the
coming years is almost inevitable.

[Table I follows:]

TABLE 1.-PROJECTION OF U.S. EXPORTS AND IMPORTS OF GOODS AND SERVICES

[ln billions of dollarsl

Quantity I Value 2 Balance on
goods and

Year Exports Imports Exports Imports services 2

1973 --------------------- 66 62 94 94 0
1974 -73 61 108 98 +10
1975 -77 62 120 106 +14
1976 -81 66 130 113 +17
1977 -85 71 142 125 +17
1978 -90 77 155 137 +18
1979 -97 83 171 150 +21
1980 - 104 88 188 164 +24

l Value at 1958 prices.
2 At current prices.

Mr. HOUTTIAKKER. The projections are based on total U.S. imports
and exports not on a breakdown by commodity group or area. It
could therefore be objected that they do not take sufficient account of

28-965-T4 S
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our increasing dependence on imports of petroleum. I do not believe
this objection to be valid. since our petroleum imports have been
substantial and growing for a number of years. Consequently they are
taken into account at least implicitly. Nevertheless, it is worth point-
ing out that even if increased petroleum imports are regarded as a
new phenomenon, there is still plenty of room in our exports to ac-
commodate them. The National Petroleum Council, for instance, has
suggested that net energy imports in 1980 may be about $20 billion,
still less than the surplus I projected.

The question is frequently raised, "How are we going to pay for
our energy imports?" The answer from table I is that the demand
for exports is likely to grow fast enough to provide the necessary for-
eign currency. If this turns out not the case the dollar will have to go
down somewhat more, but I consider this highly unlikely. Moreover,
as we know from the Commerce Department study made available
to this committee, there are a number of offsets to the gross value of
petroleum imports, which would by themselves reduce the balance-of-
payments drain significantly.

It also appears from recent data that the projections I made 6
months ago are already turning out to be conservative. For the whole
of 1973 we are likely to have a surplus on goods and services of between
$3 and $5 billion, instead of the zero balance projected here. This is
partly the result of abnormally large agricultural exports at ab-
normally high prices, but other components of our exports are also
showing satisfactory growth. Yet, it is almost certain that the full
effect of the devaluation of 1973 has not yet been seen, so we have not
simply borrowed exports from subsequent years. In fact, the improve-
ment in our trade balance is attributable to a marked slowdown in
imports as well as to the rapid growth of exports.

As far as the balance of payments is concerned, therefore, there is
no need to worry about the energy problem. The widespread concern
on this score appears to be based on unduly pessimistic notions con-
cerning the potential for our exports. In any case, it might be said that
the balance of payments is not one of the more important criteria by
which economic developments should be judged. Vastly more important
is the effect of the energy situation on our overall output and the
general price level. Uinder a contract with the Ford Foundation, my
colleague Dale Jorgenson, our collaborator Mr. Verleger and I have
been working on models which could clarify this impact. Our results
are not yet available for circulation, but I can go so far as to say that
on the whole they are reassuring. While there are likely to be some
temporary dislocations due to energy shortages during the next few
years, in the longer run our growth prospects do not appear to be
significantly affected by deficiencies in domestic energy supplies. It
does not appear either that higher energy prices, which appear to be
inevitable for the next few years, will be a major inflationary factor.
For both these aspects it is important to realize that the demand for
energy shows considerable price elasticity as does its supply. In other
words, as the price goes up production increases and consumption falls
short of its normal growth. Many of the projections that are cur-
rently circulating, including the National Petroleum Council pro-
jection just mentioned, do not adequately take account of these facts,
and thus tend to overestimate the future demand for energy.
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On the demand side we have made detailed studies of two of the
principal forms in which energy is consumed; namely, gasoline and
residential electric power. For both of these we find that the price
elasticity of demand in the long run. is around three-fourths, which is
to say that a 10-percent increase in price reduces consumption by some-
where between 5 and 10 percent after a few adjustment years have
passed. In the case of gasoline the adjustment period appears to be
not more than 2 or 3 years, for electric power it is rather longer. We
have already had considerable increases in gasoline prices and
these are probably already depressing gasoline consumption below
its normal growth path. Further reductions in consumption could be
achieved by imposing an additional excise tax on gasoline, or some
form of tax on electric power. Let me make it clear, though, that I am
not advocating such measures at the present time since they also have
macroeconomic effects which I have not adequately analyzed. By way
of illustration let me mention that according to our calculations the
inposition of an additional 71/2-cent excise tax on gasoline on July 1,
1973, would have reduced consumption in 1975 by about 7 percent,
thus keeping it at the 1973 level.

Unfortunately. we do not know as much about the response of sup-
ply to price increase, although earlier studies have indicated that the
response is substantial after an appropriate period of time. Some stud-
ies suggest that the longrun elasticity of supply of petroleum may be
as high as 1, which would mean that a 10-percent increase in the crude
price would increase domestic production by 10 percent. The main
difficulty in applying such an elasticity is that crude prices are al-
ready at a level outside the range of historical observation, so that
wve cannot extrapolate with much confidence. Again by way of illus-
tration, let me consider a longrun supply elasticity of 1 in conjunc-
tion with what we know or can guess about demand elasticities and
about the growth of the economy generally. It turns out that under
these assumptions, and postulating a $3 royalty per barrel on Persian
Gulf crude, the United States could be self-sufficient in petroleum in
1980 l at a crude price of somewhat less than $5 per barrel and a daily
consumption of 15.47 million barrels, somewhat less than the 1973
level. This calculation, for which I am indebted to my collaborator Mfr.
Michael Kennedy, who is working on a model of the world petroleum
market, does not assume any synthetic production from oil shale, al-
though it does assume that the Alaska pipeline is operating. The addi-
tional U.S. production would presumably come from new fields both
onshore and offshore, deeper wells in existing fields, and increases in
secondary and tertiary recovery, all of which would be encouraged by
the higher price. An alternative calculation with the same demand elas-
ticities but assuming there is no increase in crude production outside
of the Persian Gulf-where a $3 royalty is charged-as before sug-
gests that U.S. consumption would fall to 14 million barrels per day;
our imports under these assumptions would be only $3.2 billion.

It is too early to say whether these are realistic projections. They
do suggest, however, that in energy prices the sky is not the limit,
given sufficient time to make the necessary adjustments in supply and

1 Subsequent review has indicated these numbers apply to 1978 rather than to 1980; see
the letter from Mr. Houthakker, dated Dec. 7, 1973, beginning on p. 125.
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demand. We are not irrevocably committed to increasing dependence
on foreign energy sources, whether they be in the Persian Gulf, in

Venezuela, or even in Canada. Consequently we dot not have to ac-

cept whatever prices our suppliers see fit to charge. Let me make it

clear, however, that I am not advocating self-sufficiency: A domestic

price of $5 per barrel is still very high compared to prices abroad, or

rather costs abroad. What I am saying is that the potential for self-

sufficiency puts a constraint on our import prices.
In the short run, supply and demand elasticities are small and it is

therefore possible for exporters to raise the price substantially without

immediately causing a large reduction in consumption or a large in-

crease in U.S. production. In the short run, too, an interruption of

supply such as the embargo now enforced by the Arab exporters can

cause a certain amount of dislocation. After a few years, however,

supply and demand do adjust to the new situation and this puts a limit

both on the price that exporters can exact and on the harm they can

do by withholding supplies.
We can have confidence that a combination of patience and a reason-

ably free market will tide us over most of the problems we now face

in the energy area. To deal with the immediate problem. however,

government action is also needed. The existence of price controls adds

greatly to the existing difficulties. To obtain more domestic crude. we

may have to allow the domestic crude price to rise further, and to

curtail consumption price rises in petroleum products, electric power

and natural gas are also indicated. Such measures may not be enough

in the short run, however, and we may also have to introduce ration-

ing, especially if the international petroleum situation deteriorates

further. It is at least as important to prepare the way for additional

domestic production: Much of this will come in response to higher

prices, but the Government can also facilitate the development of new

energy sources such as oil from shale by making appropriate price

guarantees. In testimony before the Senate Interior Committee last

July. I outlined a scheme to this effect. Further, the highest priority

should be given building the AlaVska pipeline and to opening the naval

petroleum reserves in California and especially in Alaska for general

use. Few things are more likely to improve the international situation

than a show of determination on our part.
Apart from these domestic measures we also have to reconsider our

Posture with respect to foreign suppliers. Now that the Arab embargo

has become a fact we may h ave to discriminate between more and less

reliable suppliers. This could be done, for instance. by giving a de-

ferred rebate from the proDosed tariff to those suppliers who provide

uninterrupted flows at prices unaffected by any interruptions that

other suppliers may cause. Our market is sufficiently large to make a

preferred position attractive to countries such as Iran or Nigeria. In

the past we have given preferred treatment to Canada and Vene-

zuela, so there is precedent, though in the latter two cases we have

perhaps not insisted sufficiently on reciprocity. The recent increase in

the Canadian export duty is especially troublesome. Perhaps we

should give more thought to the status of the two major Canadian

pipelines that cross our territory; the introduction of a transit fee

might provide an offset to the Canadian export duty. This is just one

of the manv difficult decisions that we face as a result of the present

turmoil in the world petroleum market.
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Thank you very much.
Chairman REUSS. A fascinating presentation.
That transit fee against the Canadians is a little unlike you, Mr.

Houthakker, but I suppose you could point out a passage in Adam
Smith that says something about reciprocity being a two-way street.
And, if your trading partner takes advantage of you, .you may have to
do things that aren't in your ordinary catalog of good behavior.

Mr. HOUTHAKRER. I would say that the transit fee is intended most-
lv to encourage the Canadians to a greater emphasis on free trade.

Chairman REUSS. What do you have to say about the Governors of
Oklahoma, Texas, and Louisiana who at a recent Governor's confer-
ence said that they might restrict the shipment of natural gas over
their State borders?

Mr. HOUTHARKER. I would say this is definitely in violation of what
I understand to be the commerce clause in the Constitution which
makes it illegal to apply restrictions to interstate shipments.

Chairman REUSS. A constitutional lawyer would talk about the
natural resources clause which enables the pheasant rich State of South
Dakota to forbid hunting to nonresidents and enables the shrimp rich
State of Louisiana to embargo its shipping exports, unfortunate
though that may be.

Mr. HOUTHARKER. Well, I am not a lawyer and you may well be
right. But there are other clauses in the Constitution which would give
some semblance of legality to these measures. I would say that it is
really quite unwise from the point of view of those States-too, since
it is unlikely they will be able to consume their petroleum production
within their own borders. They are dependent on the rest of the United
States for other things and reciprocity would apply there too. Now it
is true that there is an increasing tendency for industry to locate in
the gulf coast area. That may well be all right; there is nothing wrong
with that as long as it is not encouraged by artificial favoritism for
intrastate sales.

Chairman REUSS. That brings me to a question I want to ask the
whole panel because a lot of people are saying-and I believe both
witnesses have advocated-to take the lid off natural gas prices and
bring in more natural gas that wvay. And with that general principle
I am not unsympathetic, but surely -we just don't want to remove the
ceiling on natural gas prices at a time when we permit the natural gas
producing States of Texas, New Mexico, Oklahoma. and Louisiana
to squander their natural gas for utility boilers, for nonnecessitous
manufacturing and so on. Surely if we are going to take the ceiling
off we ought to cut down on that part of the demand part of the equa-
tion which allows frivolous use of natural gas. Shouldn't we?

Mr. SEARL. I am not sure that Mr. Houthakker, although Mr. Houth-
akker can certainly speak for himself, called for just taking the lid
off natural gas prices. Actually our study suggests that Congress may
want to consider setting market clearing prices 'for new natural gas.
This, of course, assures that if you don't get any gas you don't have
to pay for it.

Chairman REUSS. You mean a two-price bulk line system?
Mr. SEARL. Yes.
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Chairman REUSS. Well, having said that, that is very interesting
since you didn't say much about that, nor were you asked to this morn-
ing. Do your studies and conclusions exist on paper?

Mr. SEARL. Well, they have been submitted to the energy policy
project. You see, we have a grant from the Ford Foundation energy
policy project and the study is now in their hands for preliminary
review.

You said the word "useless" in those States and you may have a
point, but on the other hand I would hate to go hunting through the
country for frivolous uses in any State. I think 'we would find all sorts
of frivolous uses not only in natural gas but in a lot of other things.
That is very much, I think. of value judgment.

Chairman REuss. Well, I get paid to make value judgments and so
do vou.

Mr. SEARL. Riglht.
Chairman RErSS. What is your value judgment on this one theni?

Should we allow frivolous uses?
Mr. SEARL. If you could give me a specific one?
Chairman REuss. Well I forget what the percentages are but one-

third to one-half of the natural gas not used for homeheating in this
country is used in those three or four States for utilities in manufac-
turing. Aren't people agreed that it is an awfully poor way of using
gas?

Mr. SE4RL. You are talking about the natural gas 2
Chairman REuss. Well, using that for a unit of electricity, getting a

unit of electricity by burning natural gas. Aren't most people agreed
that is a poor way to do that?

Mr. SEARL. I think people are pretty well agreed that now that is
the case. Historically it 'was not. Natural gas was low priced, partially
due to the Federal Power Commission control but also the capital
cost of a gas fired poweerplant is much less than an oil or coal fired
plant. So you had a double advantage here. I think my response to
your question would be, the price of intrastate gas is going up very
high and a lot of new powerplants in these States are looking at coal
and mnclear energy and the like.

And the taking of the gas away from existing powverplants is a
pretty tough proposition because it is hard to convert them to coal
firing and certainly they cannot be converted to nuclear fuel. Maybe
gas can and should be phased out over a period of years. but one would
think carefully before he made the change.

Chairman REuss. I am also thinking carefully. but there is nothine'
now to stop a proliferation of this as long as those States are allowed
to embargo in effect the export of their gas in order to permit use for
these purposes at home because they are going to keep riight on doing
it. And natural gas will continue in those States to be an artificially
advantageous form of fuel.

Mr. SEARL. I think that there is a definite trend already away in
these States and in the new powverplants awvay from natural gas due
to the high intrastate price but I would have to check the statistics on
that.

Chairman REUSs. Let me say now, before turning to Mr. Houthak-
ker. that I am very encouraged by your answer to my question. par-
ticularly by being told that you have developed a study on that and
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I would be very anxious to see it, this study on a bulk line two price
system.

So I now turn to M1r. Houthakker to ask him first, what about the
alleged wasteful use of natural gas in the natural gas producing states,
shouldn't we concurrently with letting the price mechanism determine
how valuable natural gas really is -- and if it is more valuable than
the present price would indicate, so be it, because it will encourage
more production if we lift the ceiling-but concurrently with doing
that, shouldn't we eliminate a skewing of the equation which now adds
on the surprise side not simply those uses which nationally we think
are valid; namely, home heating, because you cant quickly change
a home that has been built with a gas furnace to a coal furnace or oil
furnace, shouldn't we eliminate that? Well, to finish my question up,
doesn't the existence of heavy reliance on lower priority uses like
utility use, mean that -we should concurrently move to make the gas
producing states conduct themselves on a par with the other states?

Mr. HOUTHAEKER. Well, I have not studied this question as much
as AIf. Searl has. I would like to say that, under the system of regula-
tion we have had for the last several years, intrastate prices of gas
were higher than interstate prices. Therefore, I would be somewhat
surprised if there were widespread waste in the sense you mentioned.
It is undoubtedly true that the gas is used more extensively for utility
purposes in the gulf coast area than elsewhere in the country. But this
may be just because there is an awful lot of gas down there. However,
it should be added that a great deal can be said about State restric-
tions not only on prices but also on production. I, myself. have long
been opposed, for instance, to the pro rationing practiced by the States
of Texas and Louisiana in particular, which has had a very adverse
effect on our whole energy situation. Perhaps some tradeoff could be
achieved under which deregulation of natural gas, and possibly also
a decontrol of petroleum, could be traded off against some -relaxation
of State intervention. I believe the States of Texas and Louisiana in
particular have gone far beyond what can be justified.

Coming back to our previous point, the States of Texas and Louisi-
ana and the other States that have prorationing but no longer prac-
tice it actively, did need special legislation to enforce it. This suggests
to me that there is a legal problem here than can only be overcome by
legislation.

Chairman REUSS. May I say that you are quite right that whatever
may be the constitutional ability of a State to keep its shrimp or its
natural gas at home, or its pheasants, that certainly there is no consti-
tutional inhibition on Congress in repealing existing legislation which
it has passed which gives intrastate a pat on the back to such restrictive
policies.

Mir. DARcTeDTER. I only want to reinforce what 3Mr. Searl said.
The pricing anomaly, the regulation of wellhead natural gas prices,
in the context of a relatively free market in coal and oil. means that
there are powerplants that still today. on a Btu basis. fay consider-
ably less for gas than they do for oil and coal. Deregulatinog the Drice
of gas, however that is brought about, will in itself have a self-cor-
recting impact on users, particularly in the industrial and utility
areas which will dampen their reliance on gas. There could be a very
strong impetus to shift toward alternative fuels, once the Btu price of
the three alternatives takes on a more balanced picture.
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This would be certainly true in incremental additions to generating

capacity in utilities and in factory furnaces; it would probably apply

as well to those facilities now equipped with a dual firing system which

can shift back and forth between oil and gas.
Chairman REUSs. Let me turn that to Mr. Houthakker for a variant

of what we were discussing. You say in your statement: "To obtain

more domestic crude, we may have to allow the domestic crude price to

rise further."
There is obvious logic to that statement as there is to the statement

that has been made that to obtain more natural gas, we will have to

allow the natural gas price to rise. Now, as one who is interested in the

lowest possible price for the consumer, consistent with getting new

crude oil and new natural gas on the market, Resources for the Future

has apparently been flirting with the idea of a two price system; one

that says, OK for that oil or gasoline which you can produce cheaply,

Mr. Producer, as you always have done, for that you don't get the

whole price increase, but we are going to try to work out a system

whereby you get a plentiful return on your added production. Thus,

that would give the producer plenty of incentive to go out and look

for more, but not give him a free ride on that which he has already

been producing.
Is that a fair statement, Mr. Searl, of what you were talking about

before?
Mr. SEARL. I think that is a fair statement on gas. We did not go

into it so deeply on oil. Oil has been in a different pricing situation

than gas, and we did not really deal with a two-tier system there.

It has some merits and possibly some problems.
Chairman REuSs. Well, let me then turn to Mr. Houthakker and

have his views, if lie has some, on the possibility of the two-tier method

as a fair compromise in the energy crisis.
We've got to give higher prices for new production, but at the

same time we don't want to milk the consumer, industrial or indi-

vidual consumer, more than he needs to be milked.
Mr. HOUTMAKKrR. Well, a two-tier system was incorporated in the

phase IV rules for gasoline prices under which you can get a higher

price for new petroleum. There are evidently some difficulties en-

forcing a system like this.
One of the ways in which we can get higher production is by im-

proving tertiary and secondary recovery. Now, this may often serve

to maintain production rather than increase it because many old wells

are naturally running down. So that a distinction between new and

old becomes somewhat difficult to make.
Chairman REuss. Certainly if an oil company is going to rework

its slag in effect by going into expensive carbon dioxide injections,

tertiary recovery, and so on in order to make a gone-dry well produce

once again, then they ought to get and deserve to get more per bar-

rel than they got during the balmy days when it was gushing freely.

Isn't it possible to work something like that out?
Mr. H-OUTHAIKER. I don't know enough about the technicalities,

but I think this is definitely one problem that we face.
There is also the problem of whether the buyer will not keep the

resulting increment rather than the owner of the well. There clearly

are going to be considerable windfalls if the price of old crude is al-
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lowed to go up, and these windfalls will appear at some point or other
anyway.

While I am not quite sure there is a reason for shifting it to the
user, who may just be an intermediary, rather than to the owner of
the well, a lot depends also on what use the well owner will make of
this.

If they use the additional profits to go into new drilling, that is just
one of the many, many ways in which production can be stimulated.

So I would say there is some point to a two-tier system.
I am not quite sure whether in practice it will accomplish what it

is supposed to accomplish because the value of the product will, to a
large extent, be set by the market. Therefore, if you keep the crude
price down for old wells, then you will just be creating an increased
margin between the crude price and the product price.

Chairman REUSS. I wish you gentlemen would put on your thinking
caps and give us as much help as you can on this; not this morning,
necessarily, but f rom here on out, I wish you would try to come up with
some way of doing this.

You could, for instance, put a tax on oil or gas generally so as to
raise it by a taxation for all consumers and then give subsidies and
grants to those companies which either explore for new sources or use
more expensive me thods of reworking existing sources.

You could figure out what the incremental costs of carbon dioxide
injections are, for instance, and write a check to the oil company for
the difference between the price on the market on the crude he has
been marketing and the price which he is going to get for his carbon
dioxide produced crude.

As you know, we have in agriculture worked out methods, not al-
ways good ones, for compensating farmers for additional costs they
incur. Sometimes we do that with soil conservation methods, for
instance.

And there's just got to be some way of seeing that producers of oil
and gas in this country get a fair return at a good incentive to get into
teritiary recovery, explore for new crude, and so on, without at the
same time giving them a windfall through higher prices just across
the board at the expense of the consumers on the stuff that doesn't
cost so much to produce.

Mr. HOUTHAKKER. I agree there ought to be some method. But what
you say about agriculture, of course, is not all that encouraging, con-
sidering what we have done there.

What happens with schemes of this kind is that they work well for
a few years, and then they are awfully hard to get rid of.

If the crude price were just allowed to rise in response to increased
demand, then it will presumably fall again, if our projections are
correct, once the present transitional problem is over. And in that
case the Government will not be blamed to the same extent as it is
blamed when price guarantees or price supports are dropped. I be-
lieve that is one important advantage of going the free market route.

Now I agree with you that some way of doing this can be devised.
In fact, before the Senate Interior Committee I proposed an option
scheme which was particularly geared to new sources of energy, but
could also be done for old sources. That would be a price support
scheme that would be self-limiting and not very costly.
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But I suspect that once we put these things in, they tend to be-
come more or less permanent, and that worries me a great deal.

That is wvhy I am more inclined to the self-limiting mechanism that
the free market provides.

There is one other point which perhaps your remarks suggest. WVe
have to remember that in our oil-producing industry the wells them-
selves are typically not in the hands of large companies. They are
owned by thousands of small producers, although often corporations,
too, but nevertheless relatively small and generally rather free wheel-
ing operations.

Now, it isn't so easy to devise schemes that will work in an industry
of that kind. Perhaps if we had just a few large oil companies dom-
inating the domestic industry, which fortunately is not the case, it
would be easier to make a deal with them, but given the great variety
and independence of the well-owners it would be much more difficult.

Mr. SEARL. May I make just a quick comment?
Chairman Rzuss. Surely.
Mr. SEA.RL. You remember in the case of natural gas, I think we had

a miserable failure of an attempt to determine costs there on a lease-
by-lease or well-by-well or a company-by-company basis.

Now for secondary and tertiary recovery I think you might be able
to do more, but when you get into exploration and development-and
I think oil is every bit as bad as gas in that respect-you really can't
dot that in my opinion.

Chairman REUrss. Let me turn now to some of the observations about
oar balance of payments.

Mr. Houthakker. in your statement in discussing this you said:
"There may be outflows of short-term capital"-and you are talking
about in the next 7 or 8 years ahead-"but these will probably come to
a head when the existing 'overhang' is worked off."

Now that existing overhang is on the order of $100 billion the last
time I looked.

D)o you really foresee that that will go down to zero, that the other
countries will sit still for the kinds of trade surpluses that you en-
vision?

Mr. HOUTInAKICER. Well. of course, when you add up the surpluses,
which I have in table IL1 then you come close to $100 billion.

Chairman REIUss. That is true and that is why I asked about that.
I suppose I could have asked do you think that we will in fact realize
surpluses on this order?

To me they sound higher than I would expect the rest of the trading
world to sit still for.

Who is going to be running these?
Have you got a table II on who is running these deficits? Who are

these poor fellows?
Mr. HOUTHAKKER. I don't know yet. I hope to have that in a few

months but I don't have that yet.
IThowever, let me say somehing about the overhang. I believe $100

billion is really much too large a figure for what is really overhang.
The rest to a large extent is a transition balance, a working balance,
which the countries in question would like to retain. As long as the

' See table I, p. 109.
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dollar has a vehicular role in international transaction, they would
retain dollar balances.

I don't see a serious competitor to the dollar as a vehicle currency
oa the horizon at the moment. I believe we will have this important fi-
nancial role for many years to come. And therefore people vill want
to hold dollars which will absorb a very large part of the $100 billion
which we now owe on short-term accounts.

Chairman REUSS. I would surely agree with that and isn't what you
are saying that even if your balance-of-trade surpluses that you pro-
jected in table I turn out to be optimistic. that you don't foresee any
great problem inlhelrent in the current overhang?

Mr. HOUTIIAKKER. That is right.
Chairman REUSS. Unless we are foolish at home, in which case all

bets are off.
Mir. HOUTIIAKER. Right. I would say that interest rates have. of

course, a great deal to do with this too. At the moment there is no hard-
ship involved in the overhang. We pay a good rate of interest on it.
I don't really think there is any complaint at the moment. Undoubt-
edly some countries would like to see some more definite disposition
of this amount of money, but the pressure doesn't seem to be over-
wlhelmini. We have made it clear in our negotiations that this is part
and parcel of an international monetary reform.

So far other countries have been apparently not sufficiently inter-
ested in getting the overhang settled to accept our ideas on interna-
tional monetary reform.

Given the fact that after all we pay good interest on it, I don't re-
"ard the overhang problem as really that pressing.

Chairman REuss. I will digress from the immediate subject of this
hearing for just long enough to get your views on the current status
of international monetary reform, a subject on which you have been
so helpful to our subcommittee in the past. I think the general view
of this subcommittee currently is that the present system of floating
rates for the U.S. dollar, modified by Federal Reserve intervention
only in the case of disorderly markets, so-called, is a workable system
and that it would be a mistake for the, United States to get boxed into
a1nv international monetary reform, so-called which would make the
availability of the current option to the United States less than it is
today.

In other words, if the world is going back to a system of "stable"
but adjustable exchange rates, and if one could float only under ex-
ceptional circumstances and with somebody else's permission.v we think
that this would not be a good thing, and that our country should not
get drawn into such a position. Would you agree with that?

Mr. HOurTIIAHKER. Yes; I agree with that. I believe the system vwe
have now is working reasonably well. Perhaps we are more satisfied
with it than. say. the Europeans and/or the Japanese, but even there
the horrors that many people foresaw have just not materialized.
There have been some excessive exchange rate movements, but by and
large we have had pretty good performance. And I was very happy
to see that in Nairobi, Secretary Shultz made it clear again that we
are not going to depart from the position that we took about a year
ago on the kind of system we would like to see in place.
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If we cant get that system, which has symmetric adjustment in re-
sponse to underlying development then we might as well go on with
the present one, and leave the overhang in place. I don't think the over-
hang causes us any great worries.

We do pay interest on it, but we would probably need some short-
term borrowing anyway. So far as we are concerned the present situa-
tion does have a degree of stability to it, which we would like to see
continued.

Now if unexpectedly the system of floating rates does turn out to
go wrong somewhere, that would change the picture. I suspect that
the prospects for international monetary reform, as distinguished
from a settlement of the overhang on the part of the Europeans, may
become somewhat better if the kinds of projections I have presented
here become reality. At that point they will undoubtedly want to see
some appreciation of the dollar and this might actually amount at
least to an informal enactment of the proposals we made a year ago.

Chairman R.Euss. Well let me get back to oil now and ask you a
little bit about the very interesting studies you have made on the
elasticity of the price of oil and gasoline. You say that your studies
show that you find a price elasticity of demand in the long run of
about 3-

Mr. HOUTHAKKER. No; three-fourths.
Chairman REuss. Yes; three-fourths, which is to say that a 10

percent increase in price reduces consumption by somewhere between
5 and 10 percent after a few adjustment years have passed.

In the case of gasoline, the adjustment period appears to be not
more than 3 years; for electric power it is rather longer.

Well, I think it is an enormously large study you are embarked
on. Is there anything in writing, on paper, which you can give us at
this time that will bear out your testimony?

Mr. HOU=TARKER. Well, we are in the same difficulty that Mr.
Searl referred to earlier. This work was also done for the Ford
Foundation's energy policy project, which quite appropriately insists
on a review of the report before it is released. If they don't like it,
they will undoubtedly ask for revisions. So at the moment I am not
at liberty to say much more than what we have said here.

However, we have had many requests of this kind, including one
from another House Committee, and perhaps I can send you a letter
similar to the one I sent to the other two subcommittees-working
together-who made a similar request.

We have done some more work since then and Mr. Verleger reminds
me that we are also eng-agaed in another contract, that the Ford contract
has run out. It is now in the review stage. We are no longer working
for them.

But we do have a contract with the Council for Environmental
Quality dealing specifically with gasoline and so it is possible that
CEQ at some point may release the report which we are producing
for them. So we will certainly try and give you as much as we can
but I am sure you realize we are under some constraint here.

Chairman REiuss. Surely. I think what we ought to do, and what
we will do, is to ask both the Ford Foundation and the Council of
Evironmental Quality whether we may have and when may we have
the edited results of the studies.
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Mr. HOUTHAXKER. There is one other problem I should perhaps
mention. The Ford Foundation is planning to publish most of the
studies, and, of course, if they are going to go into a congressional
document, then the copyright is somewhat impaired.

Chairman REUSS. Well, let us work with them on that. They are
usually very good about letting us have it.

Pending that time, I would just have a question about how much
we can learn from the past on gasoline price increases. There have
been in the past gasoline price increases but not of the order that we
are unfortunately likely to get in the future. I think that is so.

Mr. VERLEGER. That is correct.
Chairman REuss. Therefore you can't really tell at what point people

are going to say that no, I am not going to take this trip with my
automobile because it costs this much.

Mr. HOUTHAKKER. Well, I would like to say that although we
haven't had prices such as we have right now and may get in the
future, there have been considerable variations in gasoline prices. We
have made these analyses on a State-by-State basis, and individual
States certainly have variations.

Gas wars have broken out from time to time and they provide us
with some information as to the response of consumers. Also, as Mr.
Searl has said earlier, gasoline prices are relatively low; well, they
were low until last year. Although there has been some increase, it is
not in a way out of range. Historically, gasoline prices have been
low, and even with the increases, we consider the relative price of
gasoline as far as all other commodities, we consider it not to be as
far out of the range as one would think.

Chairman REUSS. Speaking as one consumer, however, of course if
there is a gas war going on, I will go buy it where it is cheapest, but
that doesn't induce me, and I don't know of anyone else frankly, whom
it has induced, to go on a binge of driving than I had otherwise
contemplated, or to reduce my driving.

I don't think that is the way it has worked so far. I think it has
been very inelastic.

Mr. HOUTHARKER. I would say that the trend toward larger cars
which we had through 1972 was at least in part encouraged by the
fact that gasoline was relatively cheap.

Chairman REUuss. That is true with large cars but I think that once
you have got your car. large or small, I don't think so far American
consumers have paid much mind to the price in terms of how many
miles they will drive that car. Am I atypical?

Mr. VERLEGER. No. You are very typical and we have been examining
our data just to see whether we could pick up this trend. Another
trend that would also exacerbate this is the decreased gasoline mileage
one gets in the new cars with the pollution control devices so that
even with the econometric models, although one would expect them
to undercut the consumption of gasoline, during the period between
1970. 1971, and 1972, we have not found that.

I think there are three basic explanations for this price increase
and elasticity of demand. I think there are three basic explanations:
First. Professor Houthakker has noted consumers are showing a much
stronger preference for smaller cars. The reduction in new car sales
reported for the month of October fell mostly in the large cars, the
cars over 3,000 pounds.
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Second, most families are now two-car families and there seems to
be some reallocation of use between the large car and the small car
to reduce consumption.

Finally, and I do think that this is important, a little more care is
taken in 1lanning trips.

So far the prices haven't risen that much. Even this year we have
onlv seen the gasoline go up by 3 cents a gallon in most communities.
In Dallas, for example, it has gone from 30.9 to 33 or 34 cents a gallon
wvlhereas in Vermont; it has gone from 29 to 32 cents a gallon. This
is what gives our difference across State lines in gasoline prices.

So I am sure there will be a reduction in gasoline production, per-
haps even more than we have predicted if, in fact, such gasoline tax
increases of 20 to 30 percent, as some experts have talked about, are
instituted.

Mr. DARMSTADTER. What this seems to suggest on intuitive grounds
is that big increases in the price of gasoline will have a dampening
effect on future demand. The increases may be the consequence of
greatly increased gasoline taxes or of actual price rises.

WThatever happens, these are all emerging trends that can't possibly
show up in a pronounced way in the kind of historical data that enter
into econometric models. Our whole past experience has been with
declining prices inducing greatly increased demand. But, no-w, we face
a sharp turnabout in that pattern. And if you add to people's expec-
tations of big price increases, additional apprehension over the possi-
ble imposition of horsepower taxes and other conceivable policy re-
straints on automotive travel, then I think the movement to better
performance cars and more sparing gasoline use may occur pretty
quickly. But, as I say. all this follows less from statistical analysis and
proof than it does from intuitive judgment.

Chairman Reuss. That is certainly my own intuition.
Mr. SEARL. I would like to make a, quick comment, too. We may be

mnakingz a little much of a male viewpoint on this business. I know our
electric hill went up a little last summer and my wife got very upset
about it and was cutting the air conditioner down. It made absolutely
no sense in terms of our financial situation because it wasn't that much
of an increase, but she didn't like it and she was cutting the air con-
ditioner down.

Also if you have a housewife operating on fixed budgets and she
has to go back to her husband and argue about budget increases, she
mi-ht make fever trips in the family car.

I think there are thing's of that sort which we may tend to lead to an
ui(lerestimate of elasticity.

Chairman RvFss. You should meet mv familv.
AMr. T-ToUTlIJARKF. In our study we have definitely found that some

of these things in the short run might not make too much difference,
blit. nevertheless. they add up. Carpools are another thing which may
show 11l).

Chairman RrusS. M1r. Houthakker, in your statement yVou calculated
V.S. consumption comes to 14 million barrels a dav by 1980. Now
coulld you spell out. your rationale for that a little bit? This would be
(ownvi fromn the 17 or 18 million barrels a (lay currently and most es-
timates. which obviously you think are wrong and who knows, but
most of them are on the order of 22 or 24 million barrels a day by
19s8.
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Obviously you have a built-in factor there of a dampening effect on
consumption, what with higher prices and other things, very much
along the lines that we have been discussing, but maybe you could
focus a little bit on this question because your figures are markedly
different than the other estimates that we have seen.

Mr. HOUTITAKKER. Yes; it indeed is different, and particularly dif-
ferent from the National Petroleum Council's, which has become
more or less a standard for the industry because it was done by the
industry itself, using several hundreds of experts. That is a study that
certainly has its usefulness. However, it is very weak on the demand
side. The study, for instance, envisions much larger price increases
than we are talking about here. The study talks about a crude price
of about $6.50 a barrel by 1985 as being necessary to bring forth the
domestic supply. Now, at the same time it extrapolates demand simply
on a percentage basis. It goes by the growth trend established in the
1960's and just projects that into the future without any allowances
for prices.

No doubt our study is open to objections, but we believe eve have
done a much more careful job than has been done so far in the case of
gasoline. And we find that the price does make an important difference
and it is price increases that would account for this projected fall in
consumption.

Now it may well be that when we do further studies we will revise
our ideas but at the moment this is the kind of answer that we get,
i.e., that the price effect is large enough to lead to an actual turn-
around in our petroleum consumption and that accounts for the major
difference with the National Petroleum Council.

Now I don't want to suggest that these figures here are exact to the
last billion, but we are convinced that there is an important effect
there. We shall soon see whether there is any effect at all, because the
price increases are by now about a year old and should be showing up
to some extent, of course as yet to a minor extent, in the published con-
sumption data.

Now maybe Mr. Verleger wants to say something about what he had
so far detected in the monthly consumption data, but anyway, in the
next few months we shall see whether there is any elasticity at all or
wvhether this is just imagination on our part. Perhaps Mr. Verleger
should be given a chance to supplement that right now before you ask
another question.

-Mr. VEPLEG.ER. I was going to say, if anything. -we have underesti-
mated the short-run price elasticity of demand for gasoline. Our pre-
liminary evaluation indicates that is the case.

The problem we are still trying to disentangle is whether our under-
estimating is due to the shortages of gasoline supplies on the east
coast. particularly in Petroleum Administration District One. during
May and June, so the answer is still tentative.

For this year at least we have the problem of a warm spring so that
farmers out in the M1id-west got out into the fields earlier and so that
put the gasoline consumption above the expected rate in some States
and the east coast is below the expected rate.

Chairman REuSS. Did vou wish to add anything?
Mr. DARMISTADTER. Very quickly. Are we encouraged or sanctioned

to ask one another questions?
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Chairman REuSs. Yes.
Mr. DAB3iSTADTER. Whose answer may clarify an issue that may be

of interest to the committee as well as to ourselves.
Chairman REUSS. Yes.
M~r. DARMISTADTER. I am curious whether, in the model, the postu-

lated level of U.S. oil consumption at 14 million barrels per day as

mentioned in your prepared statement, took into consideration an

associated diversion of demand to other energy sources and, to the
extent that it did, will it result in increased demand for other energy
sources-that is, natural gas-which we may also have trouble in
accommodating a

And if this was not the case in the analysis, shouldn't it have been
the case? That is, shouldn't the levels of oil demand be viewed within
the total energy picture?

Mr. HOUTHAKKIER. I would say implicitly there certainly is a sub-

stitution amongst fuels, and in particular the use of coal. That ac-
cording to some of our projections, not this particular one but other
ones, will certainly increase, and there of course we do have a lot of
room for maneuver.

Coal production right now has actually fallen. In 1973 it is below
1972, and the only reason for this is the decline in demand. The ca-
pacity for producing more coal is there even though we may have
problems when we go into large-scale strip mining in the West. At

the moment we could produce more coal, though, if there were the

demand. So this estimate does envision more coal use and also greater
use of nuclear power, which already now is in the cards. The plants are

already being built and they will also take up some of the oil demand.

Chairman REUss. Let me in this fascinating inquiry now ask you,

Mr. Houthakker, to break down your 1980 projection into gasoline
for motor vehicles and all other uses. You see, you are saying that

contrary to the conventional wisdom which says that we are going to

be consuming 22 million to 24 million barrels a day in 1980, that being
more or less, I think, a projection of past trends, you are saying we

are actually going to be consuming about 3 or 4 million barrels a day

less than we now do. How do you divide that between gasoline for mo-
tor vehicles and all other uses?

Am I right that it is now about 50-50?
Mr. HOUTHAXKER. Something like that. Roughly speaking.
Chairman REUsS. I am speaking very roughly. How do you break

that down ?
Mr. HOUTHAKKER. Let me first say, that this, of course, is not really

a forecast. It is based on the assumption that there is no increase in

crude production anywhere in the world except in the Persian Gulf.
That means also no increase in crude production in the United States.
This means that any petroleum that would come from Alaska would
be at the expense of production in the lower 48 States. So this is a very
extreme case in which the price of petroleum in the United States
would be relative high.

Chairman REuSS. I understand that.
Mr. HOUTHAKKER. So I would like to answer your question in writ-

ing, if I may, because I do not have the breakdown by products with
me today. However, this is available at Harvard from Mr. Kennedy
and I would be glad to write you a letter giving the details of this
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projection and perhaps also of the other projections which we have
here.

It is a projection based on four major products, including gasoline,
heating oil, and so forth.

Chairman REIJSS. That would be most helpful and I would appre-
ciate your furnishing that for the record at this point.

[The following information was subsequently supplied for the
record:]

HARVARD UNIVERSrTy,
Cambridge, Mass., December 7, 1973.

Hon. HENRY S. REUsS,
Chairman, Subcommittee on International Economics,
Joint Economic Committee, Washington, D.C.

Dear Mr. CHAIRMAN : At the hearing of November 8 you asked me for some
further information concerning simulations with a World Petroleum Model. In
the first place I must make a correction in my testimony, with apologies for any
confusion that may result. It appears that the projections in the final part of myprepared testimony refer to 1978 rather than 1980. This does not affect the
numbers as such.

As regarding the composition of consumption, the total of 15.47 million barrels
a day consumed in the United States would be 40% gasoline (compared to 44%
in 1972), 11% kerosene and jet fuel, 22% light heating oil and 15% residual
fuel oil (in 1972 kerosene, jet fuel and heating oil together accounted for 24%
and residual fuel for 14%). Other'products would account for 13% in 1978 com-
pared to 18% in 1972. This change in composition reflects the greater price elas-
ticity of gasoline compared to middle distillates assumed in this simulation. '

Since the demand elasticities assumed in our projections are sometimes con-
sidered too high, we have also made two other runs with a demand elasticity of
0.3 for all products. If supply does not increase outside of the Persian Gulf and
if the Persian Gulf royalty is again taken to be $3 per barrel, then the price for
the United States will be $4.67, with a United States consumption of 18.1 million
barrels a day. Our imports would then be 6.7 million barrels a day at a cost of
$12.2 billion. If the supply assumption is changed to an elasticity of 1, the
United States price and consumption remains the same, still being determined
by the landed price of Persian Gulf crude. However. our imports in the second
case would be 1.8 million barrels a day at a cost of $3.9 billion.

Yours sincerely,
HENDRIK S. HOUTHAKKER,

Professor of Economics.
Chairman REUSS. It would seem to me, however, that in view of the

fact that gasoline accounts for about 50 percent of our current disap-
pearance of oil, that gasoline for motor vehicles is currently about 50
percent, and in view of that, if you are going to get total consumption
down from 18 million to 14 million barrels a day, that gasoline for
motor vehicles certainly can't be expected to increase in 1980 over
today. It must be at least stable.

Mir. HOUTHAKKER. Right.
Chairman REUSS. Is that not your impression?
Mr. TTIO IAxHE R. That is certainly true.
Chairman REUSS. And maybe go down some, but probably not as

much as oil for manufacturing and industrial and utility purposes
where one hopes that coal will come to the rescue by 1980 or at least
a little bit.

MANr. HOUTHAKiKER. Yes. The elasticity in energy demand we have is
mostly in gasoline and residential electricity.

Chairman REUSS. Now, your somewhat conservative projection that
bringing in Alaskan oil might be very largely offset by the playing
out of some of our current oil resources in this country, despite all of
the offshore exploration you do, despite exploration in Oklahoma, or

28-965-74- 9
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wherever, -vyo say that the existing trend dcovnward of (lomestic oil
prodluction woul od continue so that bringing in Alaskan oil would
merelv work out about even. Is that wbat is in Your minld( whlen you
say, that overall, you predicate your 1980 assuinption on world oil
production merely being stable except for some increases in the Per-
sian Gulf ?

Mr. HOrTfA[.,YKER. Yes, but I should paint out that we have two
projections here, and this is in a way the more extreme one.

There certainly will be some increase in domestic production.
Chairmln]1 REuSS. And with the extreme example there you come out

with a consumpti on of 16 million barrels a day ?
Ar.l. HOFTTIIARCKER. That is correct.
Chairman REUSS. Which is still markedly undler the 17 or 18 million

barrels a day we are now burning?
Mr. I-oUTITARKER. Yes. And if we take cases where there are im-

ports., then we don't get consumption going down as much as that, al-
thouQ-h there will be a very definite slowdown.

Chairman Rlruss. WVell, I now come down to my next question
which is that your projections, both the more conservative one and the
more extreme one, if they are both valid, doesn't this country have to
make right now vast soul-searching new judgoments on the automo-
tive industry, the construction of freeways, origin-destination sur-
veys, made hy 1,000 highway authorities throughout the couitry, vast
new judgments with respect to the motor car supplying industries
and other mind-boggling microeconomic judgments? I see nothing
wrong with having to do that. I happen to think we have to do that,
and I hope you are going to tell us right now that we have to do that
because not enough people have been telling us that.

Mr. HOUTTTTAIKER. Well, let me answer this somewhat indirectly.
In the first place, neither of these projections are the one which I con-
sider to be the most likely ones. I believe that by 1980 we will not be
in the position of not being able to import at all. By that time the
world petroleum market may be somewhat easier and as a result we
will not have to increase prices as much to be self-sufficient. However,
as regards the automotive industry, there a great deal can be done by
just concentrating on better gasoline mileage. It doesn't necessarily
mean that there will be fewer cars on the road. At the moment, the
average American car probably consumes something like 12 miles to
the gallon. Is that right?

Mr. VERLrEcGER. A little less than that.
Mr. HOUTHAIRER. A little less than that. As we know, many for-

eiun cars get 20 miles, and therefore, if our cars were to become more
like foreign cars in that respect, then we could still use about as many
cars, although thev might be somewhat cheaper per unit. However, I
have sufficient faith in the ingenuity of Detroit to make a car that is
both expensive in capital costs and, nevertheless, low in gasoline con-
sumption. I am thinking something along the lines of the Mercedes-
Benz.

Mr. SEARL. May I comment just a second? I think maybe at some
point w e should check our statistics here. In my view, if we are talking
about private cars, we may be overestimating somewhat the amount of
fuel that goes to private cars. I think 45 to 50 percent of the crude oil
goes to all vehicles, including aviation and
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Chairman REUSS. Right. And trucks and buses.
Mr. SEARL. So I think if we are talking about 50 percent private

cars, we are somewhat high. It might be around 25.
Chairman REuSS. No, we said motor vehicles though.
Mr. SEARIL. OK. I just wanted to point out it goes to planes and the

like. also.
Chairman REUSS. Now, Mr. Searl, last night the President pro-

p'osed a new Manhattan project to make us self-sufficient in energy.
lie had previously proposed expenditures of some $10 billion over 5
years, about three-fourths of which is already in the long-term budget
projections. These funds would not be concentrated but on a whole
si)ectrumn ranging from solar energy to coal mine safety. Do you at
Resources for the Future consider this program, this new program,
sufficient to achieve the necessary rapid technical advances?

Mrr. SEARL. Well, perhaps I better speak chiefly for myself.
Chairman REUSS. Please do.
Mr. SEARL. However, I would note, some of my other colleagues

agree with these views. We are quite concerned that these energy
R. & D. programs and the like may solve the energy problems of the
1990's. We are not so sure how we are going to get to the 1990's. Most
of these big energy R. & D. projects-although not all, because there
are some that would help us in the short run-but I think the bulk
of the money when we see where it is going to go and have some real-
istic estimates of getting these things into commercial operation in
any volume will support the fact we are not going to be getting much
before the 1990's out of them.

And it is flue to solve the problems of the 1990's, aiid wve clearly have
•rot to deal with this winter's problems, but as we said in our testimony
here, we are quite concerned about what are we going to do in between
now and the 1990's. We don't think R. & D.'s really are the answer,
and it may be distracting us from doing something in the intermediate
term.

Chairman REUSS. Mr. Houthakker, let's have your views on that.
Air. HOUTHAxRTiER. Well, I very much agree with Mr. Searl on this.

And I can understand his diffidence speaking for Resources for the
Future because-

Chairman REUSS. Well, we restricted the question just to Mr. Searl.
Mr. HOUTIJAiKER. But it is no secret that Senator Jackson's plans,

which were adopted by the administration, are based in large part on
a study by Harry Periry, of Resources for the Future, which lays out
a plan for spending a large amount of money. I think he has hit the
nail on the head by saying that this will solve problems which are
problems way down the road. Now, I am not saying we should not
consider what will hanpen in the 1990's because it is important, too,
but the transition problem in my mind is a much more difficult one,
and it is not one that can be solved by spending large amounts of
money at all.

'We should be thinking more in terms of things that are available by
1980 rather than things that are available for the 1990's. This is why I
made the proposal to the Senate Interior Committee of having an
option system that will remove some of the price uncertainty that is
now a disincentive for development of oil from shale or coal gasifi-
cation or a few other developments of that kind. I believe that is the
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direction in which we should be looking and not toward the nuclear
breeder or fusion or solar power types of things.

Those are interesting research things, and we should be spending
some money on them, but I hope that the President was not suggesting
that all of our emphasis should be there. I found, incidentally, the
President's speech somewhat unclear in respect of whether he sees this
Project Independence as the answer to our present problems. I just
think it is an answer to problems that are not with us yet, which may
be with us one day, although we can't even be sure of that, but cer-
tainly they will not happen before 1980 or 1990 even.

Chairman REUSS. Mr. Darmstadter, I would welcome your comments
as an individual, too. You indicated, for example, that coal gasifica-
tion and liquefaction, two very promising sources of new energy, will
play little role in our energy picture before 1990?

Tr. DARISTADTER. Yes.

Chairman REUSS. In light of that, and particularly, I am wondering
what would be your view on the proposition just articulated by
Mr. Searl and Mr. Houthakker?

Mr. DARMESTADTER. My understanding of the prospects for coal
gasification and liquefaction of these is such that I would join with
the statements both of Mir. Houthakker and Mr. Searl to the effect that
those are avenues that should not be subordinated. They should get
vigorous attention. But not at the expense of the kinds of policy direc-
tions we believe are indicated for dealing with intermediate term
situations to 1985.

At best. as I recall, I think it is the conclusion of the work for the
Ford Foundation that coal gasification can contribute at best something
like a million barrels a day-in the oil equivalents-by 1985.

MIr. SEARL. We haven't even cast it in those terms. The basic reason
for this finding is that we think that 60 or 70 cents per 1,000 cubic feet
for natural gas as compared to a present average price of 20 cents
and, of course, new prices are being set, but given the time for the
drilling to be done and the like, that you will find and produce very
large additional amounts of natural gas and that gas from coal just
cannot compete at that 60 or 70 cent price and probably not even at
the. price of $1.

Now this doesn't mean that there may not be some coal gasification
plants built. There are at least one or two proposed now that may
be built. Their owners may make money on them. I wouldn't criticize
the companies at all there. They are responding within the framework
we have of still basically controlled prices. Some of these companies
also have pipelines that they need to get gas into.

But just from an economic basis it doesn't seem likely coal gasifica-
tion can compete with natural gas.

MAr. DARXISTAIDTER. This, then, takes you back full circle to the issue
of natural gas prices because, by the same token, this kind of economic
calculation really brings into question the rather aggressive effort to
import liquefied natural gas from other countries at prices that no one
disputes will be any less than $1 or $1.20 per 1,000 cubic feet.

Chairman RE-USS. Well, I would like as my last question to ask for
your help on the following. It has just been said and I think agreed
to by the entire panel. that important as research and development
programs for the 1990's for developing energy sources may be, they
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don't come to grips with what we need to do in the next 10 years or
so starting with tomorrow.

Now, I will let you start Mr. Searl on this. What would your 3
point program or your 10 point program, however many points you've
got, what would that be?

I am going to ask you yourself-and then I will ask the others-
to add or to subtract from or modify what you have indicated earlier.

MIr. SEARL. I guess I haven't counted how many points we have.
But anyway it is quite clear to us that increased domestic production
must come from crude oil, from natural gas, from coal, from increased
use of light water and high temperature gas cooled reactors in the
next 10 to 15 years. These are really the only established sources that
can make a dent in the supply problem. There is a potential for oil
shale, although serious environmental problems may result, but if the
Nation really wanted to do it. I think we could clearly get a lot of oil
from shale.

To do this we are clearly going to have to do a number of things.
It will require a lot higher price whether it means going to a gas
decontrol or going to a two-tier-price system or what.

Chairman REUSS. You are talking now about crude natural gas and
oil?

MIr. SEARL. Yes.
Chairman RE~ss. All right. You say we need higher prices no matter

what they come from, whether they are obtained from decontrols or
the two-tier system or just a free market?

Mr. SEARL. Also for oil and gas you are going to need to lease the
offshore Federal land anyway about as fast as anybody wants to
develop it. In other words, Federal policy must not hold you back in
this.

Chairman REUSS. And you would favor and believe that it is possible
to have sensible environmental precautions?

Mr. SEARL. We think we would favor them. We think it is possible
to take environmental precautions. On coal I am somewhat ambiguous,
more ambiguous than I am on oil and gas, I guess. You do have the
problem of surface mining which is pretty severe and some other
problems with coal. I just don't know what to say.

Chairman REuSS. But at least where the terrain is not precipitous,
if you pay a little more, you can fix it up pretty good?

Mfr. SEARL. We think basically that at costs that would not be
prohibitive, you can go ahead with these things.

Also the industries very much need a stable reference framework of
what governmental policy is going to be, including tax policy.

Now I guess I don't really care quite as much what the tax policy
is, what the depletion allowance and the like is, although I am a lit-
tle bit reluctant to upset the industry by changing them right now,
but I think the policy needs to be fixed. The industry needs to know
what these items are going to be in the future so they can do their
long-range planning. These oil and gas wells have 25 to 35 years as
their life span. A coal mine has a life span from 10 to 30 years. And
if you are doing the planning in the industry and you have to deal
with government uncertainties as well as natural uncertainties, it is
very troublesome. You are liable to wind up with investing less. I
think that is probably the major points that we would make.
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Chairman REtISS. Fine.
3Mr. SEARL. That is pretty standard economics.
Chairman REUss. So you really have made two points. One is higher

prices with as much savings for the consumers as human ingenuity

can figure out and without outrageous environmental spoilage, and

two, stable government policies which maybe involve a look at deple-
tion allowances to see that they really are aptly suited to encouraging,
are things we want to encourage. You are saying we need a prompt

decision and then let it alone for a generation.
Mr. SEARL. Right.
Chairman REUSS. Well, first, Mr. Darmstadter, do you have anything

to add?
Mr. DARMSTADT'ER. Relatively little. I just don't want to subordinate,

to the degree that may here be emerging, the concurrent pursuit of some
of the longer range Pa. & D. goals. I think it is very important, for

example, that we don't neglect the fusion route, which offers ultimately
plentiful and clean energy in the United States. Obviously there are

leadtimes of decades in the development of those new processes, just
as there are leadtimes of say 10 or 5 years for the development of new
oil wells, all of which necessitate action today.

So the total strategy should contain a balanced representation of
long-terin R. & D. pursuits along with the shorter term policies.

Ifthink I would agree that this need not involve a convulsive pre-

cipitous, and massive funding effort but it does deserve, and should
be accorded, high priority.

I would add only that the emphasis that we will accord to the sup-
ply picture ought in some measure to be also directed to policies de-

signed to restrain demand for energy.
Increased prices, of course, will automatically induce some of those

desirable responses, but there is a place for additional elements in the
area of energy conservation-policies that can result in reducing the

amounts of energy required without any real intrusion into people's
perceived standard of welfare.

Incidentally, numerous things that we ought to be doing is to address
not merely energy conservation targets but broaden social goals as well.
Look at the mess that the automobile is creating in our central cities.
*We should be shifting gradually away to a system of public transpor-
tation, and in doing so, keep in mind what this would imply for energy
conservation as well as making life more pleasant.

In short, I would also like to see a pronounced effort in the years
ahead toward energy conservation measures.

Chairman REuss. All right. I think you have added a couple of
things. One, you have reinforced the unexpressed hypothesis of this
question; namely, that the course perceived for the 1990's should pro-
ceed with all dispatch. And one can differ about how much or how
many billions to spend on the programs in any fiscal period, but putting
that to one side as an area of small disagreement, then one has again
the two points that Mr. Searl stated: One, higher prices with all of
the qualifications, and two, stable governmental policies with all of
the qualifications.

I think you have added a third one now which is an immediate and

meaningful allocation and rationing and voluntary conservation
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measures designed to cut clown on marginal uses and less important
uses?

Mr. DARMISTADTER. Well, I wasn't really addressing myself to the
immediate priority allocation program for the winter of 1973-74. I
was dealing again with a more intermediate but sustained effort. A
phased introduction of horsepower taxes is one example which ob-
viously can't do very much before the existing car population begins
to turn over measurably.

Chairman REUSS. It could do something about it starting in the
next 3 or 4 years?

Mr. DA-RMSTADTER. Right.
Chairman REUSS. Even before 1990.
Mr. DARMSTADTER. Right. But rationing or the more precipitous

immediate needs, which I don't deny exist, weren't in my mind as
much as a conservation strategy, which would begin to yield im-
portant results after a 5- or 10-year period.

Chairman REuSS. But you also had a shorter range in there too, I
hope, because what are we going to do in the near future?

Mr. DARMSTADTER. Like next month?
Chairman REUss. Yes. Next month. And in 1974 and 1975. I don't

want to get us into a discussion of specific means, but wouldn't you
agree with the addition of a third point to the two points we have al-
ready got, which point is short-term and intermediate-term conser-
vation methods which will reduce reliance on all sources of energy
during the period from now to 1990?

Mr. DAR-MSTADTER. Oh, sure.
Chairman REuss. And is that addition all right with you, Mr.

Searl?
First, let's present these three points to Mr. Houthakker and ask if

lie would differ from those?
Mr. HOUTIAKKER. No. I don't differ with what my colleagues here

have said. I think there is a lot of merit to this. I would perhaps put
a little more emphasis in the development of those new resources that
promise an immediate or relatively immediate pavoff such as oil from
shale. A lot of work is being done by private industry already there,
but I believe that the Government could give a helping hand there by
removing some of the price uncertainty and taking on some of the
risks. There are also various other forms of private research at the
moment which may need some more active encouragemllent. One which
I happen to like is cryogenic transmission of electric power which may
in due course lead to much greater efficiency of our generating in-
dustry. n

I believe this is all a candidate for some immediate support, but I
would not put billions of dollars into these things. Maybe tens of mnil-
lions or at most 100 million or so, but not billions.

In addition to that I wvould like to stress a few more immediate mat-
ters. The most important one of these is the Alaskan pipeline, which
is now before this Congress in conference. I would hope that a start
oil that could be made next spring without further intervention. I be-
lieve a great deal has been done to satisfy the very legitimate environi-
mental complaints about the initial formulation, but now it is most im-
portant that we should go ahead.
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In the second place I believe we need to do something with our
Naval petroleum reserves. These are resources which we know to exist,
but which are not being used to anything like their full extent.

Naval petroleum reserve No. 4. in northern Alaska, is particularly
promising. A report by the Navy recently estimated reserves there at
33 billion barrels, which is about equal to 5 years' consumption. Now
this is a resource which the Navy, by all accounts, no longer needs.

A lot has happened in military technology since the 1920's when
this reserve was established, and by now we have to do something else
with it. Now this leads me to a second point or maybe a third-I have
forgotten which-namely, that we need to develop standby capacity.
This is true especially if we do continue to rely on imports to some
extent, as I think we should. If we go the self-sufficiency route, then
we need it much less, but as long as we do have imports in our overall
picture, then we need some standby capacity which we can draw on
in case of supply interruptions.

And finally I would put the emphasis on a drilling program which
is already in existence right now but which I think does need to be
supported more. It should include a program-I say so at the risk of
being banished from Massachusetts-of drilling in the Atlantic area.
That is most important. I think we have to know whether there is some-
thing there and I would hope that there will be no longer the exag-
gerated opposition to a few exploratory wells that we have seen so
far. At the moment we still know virtually nothing from actual tests
as to how much oil there might be off Cape Cod and some other areas.

Let me just add one other thing. The President in his speech last
night mentioned one other thing that was quite important and that
is a reduction in the time needed for licensing nuclear plants. He
talked about a reduction from 10 to 6 years. Now that may not be
feasible, but it seems clear that these licensing procedures are being
stretched out inordinately. Just doing this by itself may help our sup-
ply picture quite considerably too, if we could just move up some of
the plants that are in the works now and have them in operation.

If we could have that, then our overall energy picture would also
be much better.

Chairman REUSS. Well, you gentlemen have been extremely help-
ful-did you wish to add anything?

Mr. VERLEGER. May I just say this?
Chairman REUSS. Please add as much as you want.
Mr. VEIRLEGER. There has been a good deal of talk about the need

for additional coal for the next few years and that carries with it the
joint problem of a rail transportation system. I think Congress has
before it right now a bill to help restructure the northeast rail net-
work, and if things continue going the way they are, I think Judge
Fsullam in Philadelphia may be forced to begin dismantling the Penn
Central sometime this winter just when we need more coal transpor-
tation to some areas in the Northwest. And I have heard no talk among
the experts in Washington dealing with the energy problem relating
to the rail transportation network. but if we are going to bring the
coal from the Rockies and if we are going to rely heavily on Appa-
lachian coal, providing we can meet the strip mining problems there,
we also have to worry about increasing the capacity of the rail net-
works even in terms of double tracking some of the western routes and
also fixing up the east coast network.
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Chairman REUSS. Does anyone want to comment on that?
Mr. SE I agree. I would say each 1,000 megawatt nuclear plant

unit is equal to about 2.7 million tons of coal operating weight, so that
is your tradeoff between coal and nuclear energy per 1,000 megawatts.

Mr. VERLEGER. I am worrying about the fact also the next 2 years
for energy from the nuclear plants are pretty fixed.

Mr. DARusTADTER. Part of the President's set of proposals deals
with the possibility of relaxing air quality standards so as to permit
the reversion to coal burning in petroleum using electric utility plants.
It looks like that constitutes a quantitatively fairly important element
in meeting some of the immediate problems.

The figure that I heard mentioned is one of 50 million tons of coal
a year, which would be the equivalent of something like 750,000 bar-
rels of oil a day. So though I hadn't been aware of the problem of
constraints that may be posed by the rail situation. But if these are a
constraint, as Mr. Verleger suggests, I would also add my voice in
alerting our authorities to deal with that problem.

Chairiman REiUSS. How do you convert those oil-burning utility
plants to coal anyway?

Mr. DARMsTADTER. A substantial number of them have dual-firing
capacity. Some of them have standby facilities. With a lapse of time-
and in some cases it takes as little as 3 weeks, while in others a more
extensive period of time to convert-they can go back to coal. This is
true of two plants in the Con Edison system in New York City, for
example.

Chairman REUSS. Is it easier to convert their plant from an oil-
burning utility to a coal-burning utility than it is to convert a natural
gas burning utility plant to either oil or coal?

Mr. DARMiSTADTER. Definitely. The inherent nature of the storage
facilities makes it so.

Chairman REUSS. In one case you have a pilot light and a little
flame I guess.

Mr. DARMSTADIER. Well, that is the way it is in my mind at least.
Chairman REUSS. That is the way it is in my mind, too. Is that the

way it is in reality?
Mr. VERLEGER. The Federal Power Commission has issued a report-

they issued it in September-indicating that one could save almost-
and I think the number of 500,000 barrels a day of residual oil on the
east coast within 3 months, although that number may be incorrect-
but we could save that by switching back to coal. These are electric
plants that previously used coal up until 1966 or 1967 when the oil
import quota on residual oil into Petroleum Administration District
One had been shifted, and so these can be shifted back. Some of them
have the coal yards and the other equipment already.

Chairman REUSS. Well, now, let's talk about pollution and dirt. To
what extent can scooping devices and other devices be installed so that
we can switch over without too much environmental degradation?

Mr. DARMSTADTER. Well, within the short-run framework of the
President's message and within the time span I think that is implied
in our discussion here, I don't think that the technology or the in-
stallation of scrubbing devices is at all feasible.

Chairman REUss. Why not? There are scrubbing devices I assume?
Mr. DARMSTADTER. Well, Mr. Searl can talk about sulfur stack gas

cleaning more ably than I can.
2S-965--T4 10
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Mr. SiARL. This was a great argument between the utility industry
and the Environmental Protection Agency and I will admit I don't
know where the truth lies-probably in between-but these do almost
certainly not operate reliably at the present.

The stack gas cleaning devices you can't keep on the line. That is to
say, they corrode and fall off and have all sorts of problems.

I have great confidence though that these problems can be solved,
but we are talking about reliable stack gas cleaning sometime in the
1980's, 1978 or 1979, and I am sure it is not here yet.

Besides I don't think we have the manufacturing capacity to put
such a program on in such a massive way.

Chairman RE-uss. You know, the air is full of fine talk about the
Manhattan project and so on, but why not have as many Manhattan
projects designed to get as good as possible stack cleaners on as many
utilities, which are about to be compelled to convert to coal, as possible?

Why not give the stack cleaning industry priority, like a Man-
hattan project, and provide that if the darn things clog up and don't
work that the utility may dirty the community for a few days without
going to jail as long as it is reasonably trying to get the thing going
again. Why not do that? You know, what is the big hangup here?

Mr. SEARL. I think-
Chairman REuss. Why don't we do the commonsense thing, which is

to achieve the best possible tradeoff between the energy crisis? We've
got to give a little on the environment, but not everything the way
some people want to.

Mr. SEARL. Well, basically-
Chairman RnIuss. Is there anything wrong with that?
Mr. SEARL. As I was saying. I agree with you. If one gets a positive

program of doing something here, I think you can implement it.
Now, there is not even agreement at the minute though, as you well

known on how much damage this sulfur is doing. We are talking
about sulfur particularly I guess. But once we do make up our minds
as to what we need, sir, I think then we can move ahead and do it
rather rapidly.

I have no basic disagreement with what you are saying.
Chairman R.Etss. Well, as I have already said, we are most grateful

for our memorable morning.
Thank you. All four of you who have been so helpful.
We will now stand in adjournment.
[Whereupon, at 12 noon, the subcommittee adjourned, subject to the

call of the Chair.]
[The following information was subsequently supplied for the

record:]

RESPONSE OF JOEL DARMSTADTER AND MILTON F. SEARL TO ADDITIONAL WRITTEN
QUESTIONS POSED BY CHAIRMAN REUSS

Question 1. You have noted that the price mechanism may not bring supply

and demand into equilibrium and yet you also have stressed the importance of

letting "conventional economic forces" take effect. Can you explain? Could con-
sumption-oriented taxes finance development of more energy-efficient equipment
and subsidize adjustments by poorer Americans?

Answer. The Statement should have referred to the time interval needed to

achieve demand-supply equilibrium. In the short run, higher fuel and power
prices may neither evoke additional output nor repress demand to market-clear-
ing levels of supply. (Of course, vastly higher prices can achieve that goal, but



135

at the cost of substantial industrial dislocation and unemployment.) Allowing
for a greater period for adjustment, conventional economic forces could be ex-
pected to perform their equilibrating function: e.g. after a lapse of, say, 4 years
higher natural gas prices could begin to elicit incremental output and help dampen
demand in "non-premium" uses. Consumption-oriented taxes could, in principle,
finance energy-efficiency advances, although to the extent that such taxes yielded
large proceeds, they would concurrently be failing to restrain demand. It should
be noted that numerous potentialities for more efficient energy utilization do not
await R&D breakthroughs-e.g. better insulation, smallers cars operating at
higher load factors, and more efficient air-conditiong equipment than is on
the average employed. In all these cases, the higher operating cost associated
with higher fuel and power costs should alert users to the more efficient practices
of which they can avail themselves. We have no real basis for judging the need
to compensate poorer families for what may be an inequitable burden of higher
energy costs. In general, we tend to feel it would be better to deal with these
issues in a broad context rather than fragmenting them into a host of specific
policies related to specific household budget items.

Question 2. In your prepared statement, you suggest that we have enough oil
and gas to support any desired degree of self-sufficiency in energy in the next
few decades. What does this mean in real terms; what would be the costs en-
vironmentally; what would be the costs in terms of commitment of national
resources?

Answer. Analyses by teams of geologists from oil companies, state geologic
surveys, and the U.S. Geological Survey, as well as separate analyses by the U.S.
Geological Survey, while varying widely, all estimate that large amounts of oil
and gas remain to be found and produced. Moreover, about two-thirds of all the
oil ever discovered in this country is still in the ground in known fields. Much of
it can be produced at somewhat higher costs and with modest improvements in
technology. There is thus adequate reason to believe that the resources in the
ground, if developed, are adequate to support any desired level of domestic
production.

For the oil and gas which must be found and produced from new fields, an
accelerated program of exploration and development will be necessary. Between
now and 1985 new well completions (oil, natural gas and the inevitable dry
holes) will need to average twice the current (1972) rate. This means we will
need to drill as many wells each year as we did in 1956. Difficult? Yes. Impos-
sible? Hardly, considering that the U.S. economy is now 1.8 times as large as in
1956.

Obviously, a rapid expansion from the about 30,000 wells a year drilled now
will create problems. Government leasing policies must be such as to make favor-
able acreage available with minimum delay; some priorities on steel and other
materials may be necessary; for optimum performance government tax policies
should be set and some assurance given that they will be stable; and finally prices
must be adequate. Indeed economic experience with many commodities has shown
that profit is one of the best stimulants to supply.

Supply response will be faster if development is permitted in areas where oil
is known but development is prohibited for environmental reasons-e.g. the
Santa Barbara Channel. This is not to recommend for or against such develop-
ments but merely to note that they can accelerate supply response.

Environmental costs of accelerated development of oil and gas resources ap-
pear to us to be largely a matter of value judgment. It is our view that if the
best control technology now available is used environmental damage need not
be severe. Moreover, oil and gas production may well be the least objectionable
sources from an environmental standpoint assuming that the nation is to meet
a given level of energy production.

The costs of a program of moving toward self sufficiency in terms of a com-
mitment of national resources requires a more precise definition. In terms of ex-
haustion of oil and gas resources, the cost is a very long term one. The nation
can always expect to have oil and gas resources left in the ground which could be
recovered at higher costs. We will move to other technologies for cost reasons
before we exhaust all our oil and gas resources. Moreover, it is possible even now
to produce any hydrocarbon we desire from oil shale and from coal as well as
through the use of other forms of energy, particularly nuclear, but also with
solar and geothermal energy. There is thus no real prospect of some desired
hydrocarbon being unavailable-it will simply be higher in cost than at present.
In terms of the broader meaning of national resources the cost can be roughly
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measured by the price, although the true cost to the economy-the resource
cost-is somewhat lower. However, considering that in 1972 crude oil at the
wellhead was about $3.45 a barrel even a tripling of the 1972 price would not
seem prohibitive.

QuC8tion 3. In mentioning a possible $6 barrel cost for oil shale, you note that
its production will depend on finding an environmentally acceptable way of dis-
posing of the slag. What then would you consider a realistic overall cost at which
shale oil could be produced in an environmentally acceptable manner?

Answer. Our estimate of a possible $6/barrel cost for shale does embody those
environmental costs considered by the Interior Department and the National
Petroleum Council, whose analyses served as a basis for our own calculations,
plus a somewhat arbitrary addition for further environmental costs. Our re-
mark was meant to allow for the fact that what others may ultimately regard
as an "environmentally acceptable" production process may not be wholly re-
flected in our own estimates and those we adopted. Fliudity in environmental
objectives has characterized past policy, and prudence suggests that we ought
to be prepared for such a contingency in our thinking about the future.



APPENDIX

INTRODUCTION TO THE COMMERCE DEPARTMENT TECHNICAL NoTE ENTITLED
"ENERGY AND THE BALANCE OF PAYMENTS"

The Commerce Department's Task Force on Balance of Payments Implications
has developed a computer model to illustrate possible flows for all oil-related
accounts. The model projects oil related current account balances and basic
payments balances for 1975, 1980 and 1985 for the United States, Western Europe,
Japan, Canada, and other free-world countries and for the eleven major oil-ex-
porting countries. In its technical note, "Energy and the Balance of Payments,"l
the Commerce Department has provided an "illustrative case" for possible flows
through its model given certain stated assumptions. The choice of an "illustrative
case" rather than a likely range of costs is made to avoid the possibility that
this kind of forecasting could be really taken as predictive. There are so many
assumptions involved that varying any one of them could produce decidedly
different results. Furthermore any specific assumption, particularly those relat-
ing to price, which had the endorsement of the U.S. Government, might in itself
lead to the expectation and even realization of the higher costs. While there
may be disagreement on the various specific assumptions chosen, this technical
note provides a valuable analytical tool for illustrating some of the problems
involved in measuring an energy account.

In summary, this study shows that if the United States were to import 11.6
millions barrels a day of oil in 1980 at a cost of $6.25 per barrel landed in the
United States, the total gross import bill for that year would be $26 billion. How-
ever, using the Commerce model to show all oil related flows, $10 billion of this
would be offset by U.S. exports to oil producers, and another $1.7 billion worth
of exports might be sold to countries receiving assistance from oil producing
countries. A further $6.3 billion would be returned in remitted profits and earn-
ings on transportation, leaving a current account deficit of only $8.5 billion.
Finally, the study predicts an additional $5.4 billion might be expected in long-
term investments by the oil producing countries in the U.S. Hence, for an oil
import cost of $26 billion, the basic payments balance would be an approximate
deficit of $3.1 billion.

The Commerce study also shows a similar deterioration in the current ac-
counts of other consuming countries relative to the oil producing countries by
1980. Western European oil imports. are expected to exceed 20 million barrels
per day by 1980 (versus 12 million barrels per day in 1970) and Japanese imports
to rise to 12 million barrels per day by 1980 (versus 4 million barrels per day in
1970). At crude prices relative to those used to calculate U.S. import costs and
after offsets for new exports and remitted profits, Western Europe and Japan
would show current account balances in 1980 of $14.6 billion and $12.9 billion
respectively. Long-term capital movements by producer governments might reduce
these deficits in both cases to an approximate $9 billion. In sum, althouigh the U.S'.
payments position will deteriorate somewhat due to increased energy imports,
those of Western Europe and Japan will deteriorate even more.

The net gainers would, of course, be the oil producing countries. Oil revenues of
all producing countries will increase to an approximate $]05 billion in 1980 given
the price assumption of the "illustrative case" ($6.25 a barrel landed U.S. cost or
$5.20. Persian Gulf price f.o.h.). This unprecedented flood of wealth will result
in excess revenues of some $55 billion by 1980, (i.e., revenues remaining after the
producing countries' expenditures on merchandize imports but before their dis-
tribution of economic assistance to neighboring countries or long-term invest-

I This technical note on oil and the balance of payments was released by the Department
of Commerce at the request of the Subcommittee Chairman. The study was circulated to all
the witnosses and the members of the subcommittee to provide a common base point for
discussion.
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ments). Saudi Arabia will accumulate the largest share of producer country sur-
pluses, with the United Arab Emirates, Iraq and Kuwait, accumulating the re-
mainder.

Because the numbers are frequently changing, it will be useful to look more
closely at the specific assumptions in the Commerce study's "illustrative case" to
understand how realistic are the projections for balance of payments flows and
what might be their policy implications.

OIL IMPORT REQUIREMENTS

The Commerce projections for the United States assume that imports of oil
and petroleum products will grow from a level of 3.1 million barrels -a day in 1970
to 8.4 and 11.6 million barrels a day in 1975 and 1980 respectively. Petroleum im-
ports for the first half of 1973 already were 15.9 million barrels a day.2 These fig-
ures presume energy consumption increases of 4 percent per year reflecting partial
success of conservation measures,8 a decline in domestic oil production to 10 mil-
lion barrels per day in 1975 and then an increase to 11 million barrels a day in
1980 reflecting new Alaskan North Slope production; modest increases in coal and
gas production and increases in operative nuclear capacity of 7 and 13 percent in
1975 and 19S0 respectively.' These estimates are primarily an extension of present
trends including the most likely policy actions such as the Alaska pipeline, de-
regulation of natural gas, and some off-shore drilling on the continental shelf.

Basically the oil imports are the difference between U.S. energy needs and
available supply in all forms. Any change in import requirements will have an
immediate effect on the balance of payments. If a conservation effort were suc-
cessful enough to limit annual demand increases to 3.5 percent, the resulting
improvement in the current account balance of the "illustrative case" would
decrease the deficit from $8.5 billion to $4 billion in 1980. Conversely an equiva-
lent failure to dampen energy demands to less than a 4.5 percent annual increase
would raise imports to 14 million barrels a day and increase the current account
deficit to $13.5 billion.

'After 1980 the range of possible imports becomes even greater as the options
for increasing alternative domestic sources of supply broaden. A crash program
of research and development begun now could produce commercial quantities
of alternative energy sources by 1980, thus decreasing U.S. import dependence.
A similar effort at energy conservation could also begin to show marked effects
after 1980.

The Commerce model projects imports only in the form of oil rather than a
total energy balance. The exclusion of small but increasingly costly amounts of
liquified natural gas (LNG) which are expected to be imported by 1980. and
exports of coal or reexports of oil products may be reasonable as the two are
likely to off-set each other. One limitation in the model's projections, however,
which does influence the balance of payments is the growing need for refined
petroleum products. For the first half of 1973. nearly half of all oil imports
were in the form of refined products. -Major oil companies have found it more
economical for the last several years to locate new refineries in Europe and
in the Caribbean. leaving the U.S. short of refining capacity. Because of the
relatively long leadtime required in building a refinery, or in converting old
refineries to process higher sulfur imported crude oil. the U.S. will continue to
import growing amounts of refined products at least through 1976-77.

Imports of refined products average 20 percent higher than those of unrefined
crude. Not only does this lack of refinery capacity place an added drain on the
balance of payments, it also illustrates some of the inflexibility contained in our
projected import requirement. After 1977 the proportion of refined product to
crude imports could rise or fall, depending on policies favoring domestic refinery
location. and provided that the producer countries do not increase substantially
their own refining capacity.

Because the Commerce Department model is a mere accounting model, it does
not reflect any of the relationships which may exist between the basic variables.
In particular, the projections do not show any effect which the higher prices for
foreign oil imports might have on domestic supplies, both conventional fossil

2 While averace imports for 1973 were expected to reach 6.3 million barrels a day, the
present embargo may produce a lower yearly average about equal to the first half year.

a The present consumption for 1973 has been 6 percent overall.
' This projected nuclear capacity is consistent with 1972 AEC projection publishpd in

the Joint Atomic Energy Committee report "The National Energy Dilemma" (May 4, 1973).
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fuels and alternative sources or on consumption. The projections do, of course,
presume that there is a more or less unlimited supply of foreign oil-i.e., that
there would not be an embargo or any severe cutback in oil production for any
length of time. While there is little reliable information on the elasticity of
supply and demand for oil in today's rapidly changing environment, the magni-
tude of possible changes in import costs would suggest that there may be sig-
nificant alterations in expected import volumes.

The Commerce study presumes that the U.S. will continue to get oil from
its historical suppliers, Canada and Venezuela, with any increases coming
primarily from the Middle East. Canadian imports have historically gone mainly
to the mid-West and the West Coast by pipeline while Venezuelan imports have
been brought to the East Coast of the U.S. and Canada. Today, Canadian export
policies are being seriously challenged because of the rising foreign prices; an
export tax of $1.90 a barrel has been applied to all exports and serious debate
has begun on the construction of a trans-Canadian pipeline. The possible cur-
tailment of Canadian exports in response to the Arab embargo of oil ship-
ments to Canada as well as the U.S. would accelerate this trend. While this
policy of self-sufficiency makes sense for Canada, it is likely to aggravate U.S.
energy problems, both in the distribution of crude to mid-western refiners par-
ticularly and in increased cost of overseas imports. Venezuelan production has
peaked, forcing the U.S. to depend more and more on Eastern Hemisphere
sources. While the Arab embargo may stimulate development of non-Arab supply
sources-Nigeria, Iran, Indonesia; there is little evidence that any real sub-
stitute exists for Middle East reserves, and hence for additional imports.

OIL PRICES

As the Commerce study's illustrative case was developed primarily in the
first half of 1973, the price assumptions are based on the sharp increases since
1970 and, in particular, on the agreements negotiated between the western oil
companies and the Organization of Petroleum Exporting Countries (OPEC), at
Tehran (February 1971), Tripoli (April 1971), and Geneva (April 1972).5 In
its "illustrative case" the Commerce Department has used figures of $3.35 and
$8.15 per barrel in 1975 and 1980 respectively (tax paid costs plus average mar-
gin-f.o.b.)' representing $1 per barrel increase in prices for Persian Gulf oil for
1975 agreed to under Tehran and Geneva Agreements and 10 percent annual in-
crease in cost from 1975 to 1985. Prices for crude from elsewhere in the world
reflect a constant differential from these prices to indicate transportation and
quality costs. The price for Persian Gulf crude landed in the United States
(c.i.f.) would be $4.80 and $6.25, per barrel in 1975 and 1980 respectively. By
comparison the first half of 1973 actual crude imports have averaged about
$3.50 per barrel.

While these prices seem astronomically high compared to $1.45 per barrel
paid for Persian Gulf oil in 1970 (approximately $2.50 per barrel landed in the
U.S.), they have already been exceeded by the mid-October announcement by
Persian Gulf producers that raised f.o.b. cost, effective as of October 1, 1973,
to $3.65 per barrel-or $.30 a barrel more than was considerd for 1975. Other
producers-Venezuela, Nigeria and Indonesia-followed suit with sizable price
hikes to reflect the changed market. These price changes represent a radical
departure from the Tehran and Geneva agreements, which negotiated increases
to reflect changes in the terms of trade, and inflation and devaluation losses.
Taking a very pessimistic assumption of 11 2 percent total annual increase in
the tax paid cost plus margin based on the new prices, the prices for 1975 and
1980 would be $4.07 and $7.03 respectively. Using the Commerce model these new
prices would produce sizably larger import costs and current account deficits
for the U.S.

5 The Tehran Agreement between Persian Gulf producers and the oil companies in-
creased the total producer share and increased oil prices sharply providing for additional
annual rises through 1975. The Tripoli Agreement provided the equivalent agreement for
the Mediterranean producers. The Geneva Agreement provided a formula for compensating
producers for dollar devaluation; oil prices are dollar-denominated.

6 Tax paid cost plus margin provides the most agreed formula for calculating actual cost
of oil imports. This cost includes production cost plus an allowance for development ex-
penditures, all royalties and taxes to producer government and an average profit per barrel.
Posted price is only the base figure used to calculate taxes and royalties. The price quoted
for Persian Gulf oil is also an average of prices reflecting different oil qualities (sulfur
content, weight, etc.).
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U.S. BALANCE OF PAYMENTS SUMMARY

ln billions of dollarsi

Illustrative case New assumption l

1975 1980 1975 1980

Oil imports:
Million barrels per day -8.4 11.6 8.4 11.6

Cost, insurance and freight price (dollars per barrel).---- 4.80 6.25 5.57 8. 53
Current account - -4.6 -8. 5 -15.7 -34.1
Basic payments balance - -2.0 -3.1 -3.1 -4.9

1 Prices are projected at 1134 percent from new 1973 f.o.b. price of $3.65 plus $1.50 tanker cost. Slight increase in pro-
ducers margin is figured into 1980 figure.

The latest price increases have pushed oil imports above the domestic price
for oil ($4.35 at the wellhead). Historically, imported oil has been cheaper than
domestic crude. Until the spring of 1973, the import quota system controlled the
level of imports in order to meet supply short-falls but to prevent the cheap for-
eign oil from displacing any domestic supply capacity. As domestic production
peaked in 1972, the problem now is getting enough imports to meet the widening
gap between declining production and ever increasing demand. Simultaneously,
foreign prices have risen rapidly although actual production costs abroad, partic-
ularly in the Middle East, are often dramatically lower than those in the conti-
nental U.S.; the price actually paid is increased by taxes and royalties paid to
the producer government and by the cost of transporting the oil to the United
States. Not only has world supply not expanded as fast as world demand creating
a tight market situation but the producer nations have effectively joined to-
gether in a producer cartel, OPEC, in order to demand a greater return on their
scarce resource. The cutbacks in production levels by Arab oil producers, in
conjunction with their embargo on oil shipments to the U.S. clearly indicates the
ability and willingness of the producers to manipulate supply for economic and
political gain.

Alost analysts are hesitant to make projections on price and even more reluc-
tant to publish these estimates for fear of the impact on future OPEC demands.
While low price projections may head off demands by the producers or the oil
companies for higher prices on grounds that the increases are expected, the low
price estimates may so understate the real import bill that adequate measures
will not be undertaken soon enough to offset the effects. World oil prices, how-
ever, are almost certain to continue to rise. at least by amounts sufficient to
offset inflation and exchange losses. Brisk competition among major consumer
countries during the spring of 1973 was one of the key factors behind the October
unilateral price increase. With the tight supply situation-now severely aggra-
vated by the progressive cutbacks in production in Arab countries in support of
their embargo against the U.S.-prices will probably rise even more.

Profit Remittances From Production and Transportation

One of the principal offsets for oil import costs for the United States is the
earnings which the U.S. oil companies remit on their overseas operations. Profits
are distributed according to percentage of ownership giving the T.S. 60 per-
cent of the total. It is important to note, however. that these profits are not
earned on a per barrel basis relative to U.S. imports but rather on the basis of
total profits earned by U.S. companies abroad in oil activities from production
to refining and marketing. Although U.S. companies have met with increased
competition from European and Japanese companies, the real challenge to the
continued flow of remitted profits has been the growing momentum in the
producer countries to gain ownership of their own production facilities; under
the participation agreement signed in early 1973 Persian Gulf Producers agreed
to buy 25 percent ownership now rising to 51 percent by 19S0. However. in
tho Commerce study payments to the U.S. for its share ($500 million and R000
million by 1975 and 1980 respectively), are reflected separately in the capital ac-
count rather than as part of the profits. The Commerce study assumes that the
producer countries will hire U.S./European firms to run their production opera-
tions on approximately the same percentage as present ownership. These earn-
ings, however, would be only about one-half the present margin. There is a
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possibility that outright nationalization may further cut the oil companies'
profits; if nationalizations are politically motivated, as in Iraq and Libya,
they might eliminate these companies from production completely.

As oil costs are figured inclusive of insurance or transportation costs to the
United States, related transport earnings are subsequently broken up amongst
the various countries according to the origin of tankers, financing crews, fuel,
etc. In this distribution the United States' share of 14% is relatively small.
Accounting transportation flows are one of the most controversial aspects of
an oil balance of payments' analysis. One disagreement with the Commerce
formula is that, given the nature of the integrated industry where major oil
companies mostly own their own tankers, transportation costs are nothing more
than a billing entry paid from one pocket to the other never leaving the country.

EXPORT EARNINGS

The U.S. is estimated to maintain its share of all oil producer imports whicu
average out to be 20% of the total; the U.S., of course, captures a larger share of
the market in Canada (100%), Veneuela (70%), and a smaller one in the Persian
Gulf. It is important to note here also that exports are not figured as earnings
directly related to oil income from U.S. imports on a barrel by barrel basis but
rather are figured as the U.S. share of all oil revenues earned by those countries.
Imports by the producers-attributed to their oil income-increase on the average
between 15-20%. On the whole, the oil producers will spend all that they earn
on imports. In Libya, Kuwait, United Arab Emirates, and Saudi Arabia, however,
where revenues will far exceed any possible level of imports, a maximum absorp-
tion capacity has been used to approximate levels of imports. The category
"other exports" divides exports which can be attributed to aid from the oil
producer governments to other countries. Again, the bluntness of the calcula-
tions must be noted.

The calculations on export expenditures are rough at best. For one reason
most of the data available on economic development is derived from circumstances
where revenues have been a constraint. Kuwait provides development of an oil
economy with large revenues; however, it presumes a certain political structure,
a small size and a commitment to income distribution. It is unclear whether Saudi
Arabia, for example, will follow this path. There are also serious differences of
opinion as to whether Iraq and Libya are correctly classified; because of certain
institutional and political difficulties either country could find its ability to spend
its earnings reversed.

More important, however, are the implications of the actual market share
forecast. If the U.S. share were to increase by 25%, export earnings to both
producers and their client states might increase by $2.5 billion in 1980. This
would decrease the current account balance to $6.0 billion. However, if the U.S.
were to lose 25% of its share of the market, the current account and basic
balance would worsen. This assumption may well be the more realistic unless
the U.S. mounts an aggressive export effort. Western Europe and Japan will also
be feeling the burden of increased oil imports. Competition in all non-oil items
is likely to accelerate; export initiatives, particularly in the Middle East-
such as Japan now practices-may become commonplace.

CAPITAL OUTFLOWS FOR PRODUCTION AND DEVELOPMENT

Estimates of the capital account are necessarily less dependable because these
flows are much more sensitive to slight shifts in economic and political climate.
However, because of the large current account imbalances which oil imports
will produce the capital account becomes the main relief valve. In this technical
note the capital 'account shows an estimated $600 million in new capital leaving
the U.S. to finance oil exploration and production development overseas in 1975
and 1980. These figures supplement the retained earnings and funds internally
generated (i.e., from aimortization and depreciation) by the international oil
industry. On the basis of 5 cents a barrel, the Commerce study assumes that
about $1 billion will be generated annually by 1980. The study also presumes that
investment expenditures in the oil exploration and development will be borne
equally by the consuming and the producing countries. Although the actual
distribution of funds among the consuming countries will depend on the condi-
tions of the capital markets from year to year, U.S. financial institutions are
likely to continue their involvement as long as U.S. companies maintain their
large involvement in oil exploration, development and operations. However, even



142

so, the estimates for these funds seem relatively small compared to the total
overall capital requirements which have been projected for the world petroleum
industry. The First National Bank of New York has estimated that annual
capital outlays for oil and gas requirements for the total non-communist world
outside the United States would be an approximate $36 billion in 1980. While this
amount includes all expenditures on refining, marketing, and transportation, as
well as production, the larger magnitudes of outlays should perhaps be con-
sidered as the profit remittances included in the model for the entire range of
petroleum activities abroad.

EXCESS REVENUES

By 1980 the producer countries might accumulate current account balances
totaling $55 billion under the illustrative case assumptions or, under the new
higher price assumptions, as much as $180 billion. (This latter assumption should
be taken cautiously because it does not reflect the very real possibilities for some
of the producer countries-even those whose maximum absorption is predicted-
to increase their expenditures if their revenues rise sharply.) Nevertheless the
amounts in surplus held primarily by Saudi Arabia, Kuwait, United Arab Emi-
rates and Libya will be significant.

Already the key producer states with excess revenues give aid to their poorer
neighbours; the Commerce study assumes economic assistance will be on the
order of 10-25 percent of excess revenues. Although pressure will certainly mount
for the richer oil producers such as Saudi Arabia to be more generous in their
political and economic assistance, 25% is probably a high estimate in the near
term. The Commerce model has already included the effects of these distributions
on the consuming countries' current accounts-by estimating exports to the
recipient countries which could be ascribed to these aid flows. It is important
to note that if no aid were given, in the illustrative case there would be a corre-
sponding worsening of the U.S. current account balance by $.8 and $1.7 billion
in 1975 and 1980 respectively in lost exports.

Although compared to free world capital formation (about $500 billion in
1970 and projected to rise to $800 billion by 1980) surplus funds on the order of
$55 billion would not seem overwhelming. The excess revenues could prove
somewhat more destabilizing if left in short term funds or if channeled into
specific industries or countries. Clearly the investment decisions made by the
producer countries will depend on finding a hospitable investment climate both in
the economic and political sense. Under the Commerce Department's illustrative
case the U.S. would get 25 percent of the long-term funds, a share second only to
Europe (30%). Although the U.S. capital market may be considered the most at-
tractive, and the only one large enough to absorb substantial amounts of Arab
investment, it is important to note that few producers have invested sig-
nificant amounts in the United States to date; security of deposits is still a seri-
ous inhibition for some producers. The majority of producer funds are still in-
vested primarily in Europe or at least through Europe. If the U.S. share of the
total investment flow were to drop by 9%, reflecting the greater attractiveness
of European and Japanese capital markets, the U.S. basic balance for 1980 would
worsen from $3.1 billion to $4.9 billion. Clearly reliance on the inflow of sizable
amounts of foreign capital to provide adequate adjustment may have somewhat
uncertain results.

In sum, the Commerce Department model shows the United States balance of
payments position is relatively sound compared to those of the other major in-
dustrial economies. Even at higher prices the same relative positioning of the dif-
ferent industrial economies remains. Despite all the criticisms of such a linear
computer model, both for its specific assumptions and for its attempt to project
balance of payments as much as seven and twelve years into the future, it does
provide a useful tool for analyzing some of the changes which are taking place in
the world energy market.

POSTSCRIPT

In December 1973 the Persian Gulf producers, led by Iran, again posted new
oil prices raising the average f.o.b. cost to $7.65 a barrel. Other OPEC producers
fell rapidly in line with higher prices. These increases boosted prices to 300%
more than those used as the base in the Commerce study's "illustrative" case.
Adjusting the propections-as was done above for the October 1973 increase-will
give multiply larger import bills and much larger trade deficits for all consum-
ing countries. While most producers will spend all of their additional earnings
on development, the few surplus revenue countries will have to channel an in-
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creasingly larger share of the total earnings into foreign investments of one
kind or another. The resultant capital flows in aid to the poor countries or in
the form of long term investments both in the industrialized and developing
world will have to provide the necessary escape valve.

The magnitude of the recent price increases are so much greater than those
forecast in the Commerce Department model that certain modifications must now
seriously be considered. Clearly the higher prices alone will curb consumption
and thus import demand even without further crash efforts to increase domestic
production or to promote conservation. Already the higher prices and the threat
of shortages have sharply slowed the rate of growth in consumption not only in
the U.S. but in the other major industrialized countries. Higher domestic crude
prices should stimulate domestic production. The quantities imported are now
running lower than projections although the import costs will be substantially
higher.

The outlook for future prices remains uncertain. The higher prices announced
in December brought contract prices in line with new market demand. Spot
prices had skyrocketed as a result of cutbacks in production by some of the Arab
producers in October and November and acute anxiety about future avail-
abilities. Spot prices have fallen off and no further increases-or decreases-have
been announced. While it is impossible to predict whether prices will rise again
in the near future or whether they may decline slightly, it seems reasonable to
expect that, given the prices of alternative energy sources and time it will take
to develop them, prices may remain at present high levels. In the longer term,
present prices may be on the higher side. The actual course of oil prices will de-
pend on policies of the consuming countries towards production and conservation,
as well as those policies of the producer nations.

TECHNICAL NOTE: "ENERGY AND THE BALANCE OF PAYMENTS5

(By the Research and Planning Staff, Domestic and International Business
Administration, U.S. Department of Commerce, October 18,1973)

SUMMARY

A comprehensive computer program developed by the DIBA Research and
Planning Staff, Department of Commerce, has been designed for the systematic
examination of balance of payments impacts of various national and global
energy projections. The oil-related current account and basic payments balances
and their elements have been projected for 1975, 1980, and 1985 for five oil-
consuming countries/regions and eleven major oil exporting countries.

Factors taken into account include total energy production and consumption,
oil prices, transportation costs and patterns, oil earnings, imports of oil produc-
ing countries, and capital flows for oil exploration, participation payments and
long-term investments by the producing countries. The analysis has many limit-
ations, and considerable uncertainty surrounds many of the assumptions; accord-
ingly, appropriate sensitivities have been developed.

The computer program and assumptions will be updated periodically as eco-
nomic environment changes dictate. The program can be used at anytime to
examine the balance of payments impacts of variations in underlying policy or
economic assumptions, both quickly and at minimal cost.

The "Illustrative Case" described in this paper indicates how the oil-related
annual current payments accounts of each of the United States, Western Europe,
and Japan react relative to the oil producers' current accounts from 1970 to
19S0 under a given set of assumptions. The data used is also illustrative and may
not necessarily agree with comparable data used in other applications.

INTRODUCTION

This is a technical staff paper detailing the methodology of one analytical
tool for understanding the magnitude and direction of the future energy problem.
It does not represent the official views of the Department of Commerce or the
U.S. Government.

'This technical staff paper details the methodology of one analytical tool for under-
standing the magnitude and direction of the future energy problem. It does not represent
the official views of the Department of Commerce or the U.S. Government.
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Starting in February 1973, the Research and Planning Staff of the Domestic
and International Business Administration, Department of Commerce, under-
took the assembly of appropriate input information and the development of a
computer program to calculate current account and basic payments balances
for five oil importers and eleven oil exporters. The balances are keyed to oil
because oil is the incremental energy source. However, examination of the im-
pact of non-oil energy sources is possible because the input includes all basic
energy sources (coal, gas, nuclear, hydroelectric, and other) for the free world.

The main value of the program and the output is the quantification of differ-
ential effects for the various countries-over time and relative to each other.
The computer program covers the years 1970, 1975, 1980, and 1985, but the time
periods can be changed if desired. The absolute balances of each case have been
drawn from the assumptions. Considerable efforts has been expended to insure
that each assumption is stated explicitly. As a result, the differences bewteen
cases are meaningful.

METHODOLOGY

The computer program calculates the oil-related current account balances and
basic payments balances for the following consuming and producing countries
or regions.

Oil Consumers (5) Oil Prodncers (11)
United States Venezuela
Western Europe Algeria
Japan Libya
Canada (also an exporter) Nigeria
Other Free World Iran

Iraq
Kuwait
Qatar
Saudi Arabia
United Arab Emirates
Indonesia

By definition the total, oil-related, current account deficit of the consuming
countries matches the total, oil-related, surplus of the producing countries. The
total, oil-related, basic balances are also equal and opposite.

Factors taken into account in determining the 1970, 1975, 1980, and 1985
payments balances include:

1. Total energy consumption by country/region.
2. Non-oil energy consumption.
3. Oil production.
4. Oil prices (f.o.b.).
5. Transportation costs and distribution patterns.
6. Oil earnings (repatriated).
7. Transportation monies distribution.
8. Import potentials of oil producing countries.
9. Import patterns of oil producing countries.
10. Capital flows to oil producing countries for oil exploration.
11. Participation payments and oil ownership.
12. Producing countries economic aid and investment patterns.
The above input requires thirteen separate matrices containing about 300

individual pieces of information for each of the four time periods. Additional
discussion of the methdology is contained in the Appendix.

ASSUMfPTIONS

An "Illustrative Case" has been developed using a 3-4 percent per year inflation
rate and current dollars. The major assumptions are:

U.S. energy consumption increases at 4 percent per year, down from 4.5
percent, reflecting partial success of conservation measures.

Operative nuclear capacity increases to .50 and 132 gigawatts in 1975 and
19S0 providing 7 and 13 percent of U.S. energy requirements. (This assump-
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tion is consistent with the 1972 AEC projection contained in the 'May 4. 1973
Joint Committee on Atomic Energy report on the "National Energy Di-
lemma"). Domestic coal and gas production increase moderately-3 and
1.8 percent per year, respectively.

U.S. oil production declines to 10 million barrels per day in 1975 and
increases to 11 million barrels per day in 1980 and 1985.

Persian Gulf crude costs (tax-paid cost plus average margin-f.o.b.) are
$3.35, $5.20 and $8.15 per barrel in 1975, 1980, and 1985, representing a $1.00
per barrel increase over the currently agreed-to Persian Gulf crude prices
in 197:5 and a 10 percent per year increase from 1975 to 1985 for the tax-paid
cost of the crude. Other crude costs maintain current differentials. Sensi-
tivities to $1 per barrel crude cost changes are shown (U.S. c.i.f. equivalents:
$4.80, $6.25 and $9.15).

U.S. exports maintain their share (about 20 percent) of oil producers'
imports, which increase 15-20 percent per year.

The U.S. capital market remains attractive for foreign investors, and the
United States receives 25 percent of oil producers' long-term capital while
importing less than 20 percent of their oil.

Additional descriptive information and the detailed assumptions for all the
consuming and producing countries are in the Appendix.

RESULTS

The assumptions completely define the oil-related current account and basic
payments balances and their elements over the payments situation that would
exist but for the energy problem. The results for the given "Illustrative Case"
are summarized in Tables 1-6. Appropriate sensitivities are summarized in Table
7. The consuming countries' position follows:

ILLUSTRATIVE CASE NO. I

[in billions of dollarsl

Current account balances Basic payments balances

Consuming countries 1970 1980 1985 1970 1980 1985

United States- 2. 4 -8.5 -10.0 2. 3 -3.1 1.2
Western Europe -- 4.0 -14.6 -23.2 -3.9 -9.0 -10.8
Japan- -. 4 -12.9 -40.0 -.3 -9.1 -31.4
Canada- -2 -1.3 -2.0 -0 -.9 -1.6
Other free world- -.2 -7.3 -20.1 .3 -.5 -5.3

Total -- 2.5 -44.6 -95.4 -1.7 -22.6 -47.9

Although the changes in payments position are large, they are moderated by
such factors as:

North Sea and other Western Europe oil production which is forecast to
reach 4 million barrels per day by 1980.

A booming Japanese tanker construction industry that generates $4.4
billion in earnings by 1980, thus offsetting the cost of some oil imports.

Producers' position
Saudi Arabia has the largest oil reserves and is projected to have the largest

oil production-nearly 20 million barrels per day by 1980. This results in oil
earnings of $36 billion (Table 3). Even though Saudi imports are projected to rise'
at 20 percent per year, the excess revenues grow much faster.

The oil revenues of all producing countries increase from $14 billion in 1970
to $105 and $215 billion in 1980 (Table 4) and 1985. This results in excess
revenues (after producing countries' merchandise imports, but before aid dis-
tribution or long-term investments) of $55 and $117 billion in 1980 and 1985.
Summaries of accounts

The payments account summaries (Table 5) show reductions in the current
accounts of the consuming countries while Saudi Arabia acquires over half the
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producing country surplus with the remainder being divided mostly among the
United Arab Emirates, Iraq, and Kuwait.

The basic balance total is about half the current account total (Table 6).
The assumptions about long-term capital investment favor the United States
and reduce the U.S. basic balance deficit to $3 billion in 1980 whereas the Western
European and Japanese deficits are $9 billion.
SentsitivitiCs

Sensitivities have been developed for many of the important variables. As
shown in Table 7-

Annual increases of 4.5 percent (versus 4 percent) for U.S. total energy
consumption increase 1980 oil imports by 2.4 million barrels per day and
cause an additional $5 billion reduction of the U.S. current account. At
3.5 percent per year growth, there is $4.5 billion improvement.

If currently-agreed-to crude prices for 1975 are not changed and if
Persian Gulf prices escalate at 10 percent per year from 1975 to 1980, the
19SO U.S. current account deficit is improved by $3.2 billion.

A $1 per barrel increase in crude costs would cause a $3.9 billion deteriora-
tion in the U.S. 1980 current account balance.

A 25 percent higher (lower) market share for U.S. exports would raise
(lower) the U.S. 1980 current account balance by $2.5 billion.

CONCLUSIONS

The selected methodology enables realistic quantification-and projection-
of the oil-related balance of payments accounts. Consideration of not only the
oil movements but also the associated transportation, merchandise trade, capital,
and economic aid accounts provides a meaningful perspective. Although un-
certainties exist about energy demand, oil availability, oil prices, transportation
rates, global economic conditions, and international capital accounts, these lim-
itations do not preclude a systematic analysis of various energy assumptions.

TABLE 1.-U.S. PAYMENTS SUMMARY (ILLUSTRATIVE CASE NO. 1)

1970 1975 1980 1985

Oil imports:
Millionsof'barrelsperday 3.1 8.4 11.6 12.0
Cost, insurance, and freight price (dollars per barrel) in billions of

dollars -2.33 4.80 6.25 9.15

Annual cash flows (in billions of dollars):
Oil earnings -2.2 3.0 4.3 3. 5
Transportation moneys -. 8 1.4 2.0 2.7
Exports to oil producers -1.9 5.0 10.0 21.0
Exports to others- .1 .8 1.7 3. 3

Subtotal- 5.0 10.2 18.0 30.5
Oil import (cost, insurance, and freight) - -2. 6 -14. 8 -26. 5 -40. 5

Current account -2.4 -4. 6 -8. 5 -10. 0
Capital outflows --. 4 -. 6 -. 6 -. 6
Participation payments -0 .5 .6 0
Capital inflows -. 3 2.7 5.4 11. 8

Basic balance -2.3 -2. 0 -3.1 1. 2
Memo items:

Balances with no distribution:
Current account -2.1 -5. 4 -10. 2 -13. 3
Basic balance -1.8 -5. 5 -10. 2 -13. 9

Balances with $1 per barrel higher price:
Current account -------------- 2. 5 -7. 2 -11. 6 -12. 8
Basic balance -2. 1 -3. 6 -4. 5 .5
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TABLE 2.-1980 CONSUMING COUNTRIES PAYMENTS SUMMARY (ILLUSTRATIVE CASE NO. 1)

United West
States Europe Japan Canada Other

Oil imports:
Millionsof barrels per day -11.6 20.6 11.5 1.8 9.2
Cost, insurance, and freight price (dollars per

barrel) -6. 25 6.35 5. 83 6. 24 5.83

Annual cash flows (billions of dollars):
Oil earnings -4.3 2.3
Transportation moneys -2.0 3.8
Exports to oil producers -10.0 21.1
Exports to others -1.7 4.1

0
4. 4
5.4
1. 6

2.7 0 9.3
.1 .9 11.2

0 8.6 47.1
0 2.8 10.2

Subtotal -18.0 33.3 11.4 2.8 12.3 77.8
Oil import cost (cost, insurance, freight) - -26. 5 -47. 8 -24. 5 -4.1 -19. 6 -122. 4

Current account -- 8. 5 -14. 6 -12. 9 -1. 3 -7. 3 -44. 6
Capital outflows- -. 6 -. 5 -. 1 0 0 -1. 2
Participation payments -. 6 .3 0 0 0 .9
Capital inflows -5.4 5.8 3. 9 .4 6.8 22.3

Basic balance -- 3.1 -9. 0 -9. 0 -. 9 -. 5 22. 6
Memo items:

Balances with no distribution:
Current account -- 10. 2 -18. 7 -14. 5 -1. 3 -10.1 -54. 8
Basic balance -- 10. 2 -18. 9 -14. 6 -1. 3 -10.1 -55.1

Balances with $1 per barrel higher price:
Current account -- 11. 6 -20.1 -16. 4 -1. 4 -9.6 -59.1
Basic balance -- 4. 5 -12. 8 -11. 6 -1. 0 -. 9 -30. 8

TABLE 3.-SAUDI ARABIA PAYMENTS SUMMARY (ILLUSTRATIVE CASE NO. 1)

1970 1975 1980 1985

Oil production:
Millions of barrels per day -3.8 10.0 19.6 27. 0
Export price (dollars per barrel) -1.45 3.35 5.20 8.15

Annual cash flows (billions of dollars):
Oil exports -1.9 13.3 36.4 78. 4
Transportation moneys -. 2 .7 1. 3 1. 8
Oil earnings --. 6 -1. 2 -2. 2 -2. 0
Imports ---------------------------------- 7 -2. 0 -5. 0 -10. 5
Economicaid ---. 2 -2.7 -7.6 -17.0

Current account -. 7 8.1 22.9 50. 8
Capital inflows ------ 1 .1 .1 .1
Participating payments --- 0 -2 -.2 0
Capital outflows --. 4 -4. 8 -13. 7 -30. 5

Basic balance-- 3 3. 2 9. 1 20. 4
Memo items: Excess oil revenues -. 8 10. 7 3b. 4 67. 9
Balances with no distribution:

Current account -. 9 10.8 30. 5 67.8
Basic balance-- 8 10.7 30. 4 67. 9

Balances with $1 per barrel higher price:
Current account -. 7 10.8 28.2 58.1
Basic balance -. 3 4.3 11.2 23. 3

Total

54. 7

6.13



TABLE 4.-1980 PRODUCING COUNTRIES PAYMENTS SUMMARY (ILLUSTRATIVE CASE NO. 1)

United
Venezu- Saudi Arab

ela Algeria Liberia Nigeria Iran Iraq Kawait Qatar Arabia Emirates lndonesia Total

Oil prodaction:
Millions ofbarrela per day------------------ 3. 5 2. 0 3. 0 4.0 8. 0 4. 4 3.0 1. 0 19. 6 5. 0 2. 5 56.0
Export price (dollars per barrel)---------------- 5.90 6.10 6.10 6.95 5. 20 5.20 5. 20 5. 20 5. 20 5. 20 6. 36 -----

Annaal casth flows (billians at dollars):
Oil exports------------------------- 6. 3 4. 2 7. 0 8. 5 14. 0 0. 0 5.3 2. 0 36. 4 9. 0 4. 3 105. 0
Tranapartatian Maneys ----------------------------- -. 1 .2 .5 .3 .2 .1 1. 3 .3 ------ 3 0
Oillearningsa--.------------------------3 -.1 -2 -.4 -.9 -5 -.3 -1 -2. 3 -6 -.4 -6:0
Importsa---------------------------6. 0 -4. 2 -4.4 -7.0 -10.8 -2. 5 -1.7 -6 -5. 0 -1. 2 -4. 3 -47. 7
Ecno icadn -------------aid-------- -----. 6------------6 ----- 9--------7.6-- - 9 ---. 8--76- -9------ .9.9 (

Current accaunt----------------------0 -1 2. 2 1.3 2.6 5. 3 2. 7 1. 1 22. 9 6. 7 0 44. 0
Capital inflows----------------------------I-- .------ 3 I.I----.-------- .1 .1 .I 1.0
Participatian payments..--------------------------- - -.3 I--.1 --------- .1I------ .2------------ 1.0
Capital oatflowsa-------------------------------- - -.7 ------- 1.0 1.9 1. 6 .5 13.7 3. 0 ------ 21.0

Basic balance ---------------------- 0 0 1. 2 1. 5 1.7 3.4 1. 0 .6 9.1 3. 8 .1 23.0
Memo items: Eacess oil revenues --------------------------- - 2. 5 1. 5 2.7 5.3 3.5 1. 3 30.4 7.6 ------- 55.0
Balances with ano distributian:

Carreat accouant-----------------------0 -.1 2.8 1.3 2.6 5. 3 3. 6 1. 1 30. 5 7. 4 0 53. 9
Basic balance ----------------------- 0 0 2. 5 1. 5 2. 7 5. 3 3. 5 1. 2 30. 4 7. 5 .1 53. 9

Balances with $1 per barrel higher price:
Current account-----------------------0 .1 3.0 2. 7 5.2 6. 8 3.4 1. 4 28. 2 8. 2 0 59. 1
Basic balance------------------------0 .1 1.8 2. 9 3. 5 4.4 1. 3 .8 11. 2 4. 7 .1 30. 8
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TABLE 5.-BALANCES ON CURRENT ACCOUNT SUMMARY (ILLUSTRATIVE CASE NO. 1)

[in billions of dollars!

1970 1975 1980 1985

Consuming countries:
United States- 2.4 -4.6 -8. 5 -10. 0
West Europe - -------------------------- -4. 0 -10.7 -14.6 -23.2
Japan- -.4 -4. 5 -12.9 -40. 0
Canada - -.2 -.5 -1. 3 -2. 0
Other free world- -.2 -2.1 -7.3 -20.1

Subtotal -- 2. 5 -22.3 -44.6 -95.4

Producing countries:
Venezuela ---------------------------------- 0 .7 0 0
Algeria --------------------- 0 .4 -.1 -.1
Libya -. 9 2.6 2.2 .1
Nigeria- -. 2 1.0 1. 3 1.4
Iran -. 1 3.7 2.6 1.3
Iraq -. 2 .1 5.3 21.8
Kuwait -. 5 1.9 2.7 4. 5
Qatar ------------------- -- .1 .9 1.-1 1.3
Saudi Arabia- .7 8.1 22.9 50.8
United Arab Emirates -. 2 2. 8 6. 7 15. 2
Indonesia-0 0 0 0

Subtotal- 2. 5 22. 3 44. 6 95.4

Total-0 0 0 0

TABLE 6.-BASIC BALANCES OF PAYMENTS SUMMARY (ILLUSTRATIVE CASE NO. 1)

[In billions of dollars]

1970 1975 1980 1985

Consuming countries:
United States- 2. 3 -2. 0 -3.1 1.2
West Europe -- 3. 9 -8. 1 -9. 0 -10. 9
Japan- -. 3 -3. 1 -°. 1 -31.4
Canada -0 -. 1 -.9 -1 6
Other free world -. 3 .9 -. 5 -5. 3

Subtotal -- 1. 7 -12. 4 -22. 6 -47. 9

Producing countries:
Venezuela -. 2 .7 -0 0
Algeria -0 .2 0 0
Libya -. 7 1 6 1 2 .1
Nigeria -0 1. 2 1. 5 1. 7
Iran -0 2.5 1.7 .2
Iraq -. 1 .1 3.4 14.2
Kuwait -. 1 .8 10 1. 8
Qatar -. 1 .5 .6 .7
Saudi Arabia -. 3 3. 2 9. 1 20.4
United Arab Emirates-- 1 1. 6 3. 8 8. 7
Indonesia -0 0 .1 .1

Subtotal- 17 12. 4 22.6 47.9

Total- --------------------------------

TABLE 7.-SENSITIVITY OF ASSUMPTIONS, 1980 AND 1985 U.S. PAYMENTS BALANCES

[in billions of dollars]

Current account Basic balance

1980 1985 1980 1985

Case description: Illustrative case No. 1 -- 8.5 -10.0 -3.1 1.2
Changes in illustrative case for-

1. U.S. energy consumption increases at 4.5 percent per year instead of
4 percent (2,400,000 and 4,400,000 barrels per day more imports) -5.0 -13. 8 -4.6 -12.5

2. U.S. energy consumption increases at 3.5 percent per year instead
of 4 percent (2,200,000 and 4,200,000 barrels per day less imports) +4.5 +13. 2 +4.1 +11. 9

3. Already agreed to price changes hold through 1975 ($1 per barrel
lower 1975 prices) and 10 percent per year increase 19754-5 +3.9 +3.9 +1. 4 -. 7

4. $1 per barrel higher prices .- -3. 1 -2.8 -1. 4 -.2
5. U.S. increases market share of crude producers by 25 percent +2.5 +5. 2 +2.5 +5.2

28-965--74 - 11
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APPENDIX

BASIC FORMULA

The computer program calculates the oil-related current account balances and
basic payments balances for the oil consuming and producing countries accord-
ing to the following formulas, which are additive both vertically and horizontally.

Consuming countries Producing countries Total

Oilexports ,- - Oilexports.
Transportation moneys- Plus transportation moneys -- Transportation cost.
Plus oil earnings Minus oil earnings -Zero.
Plus merchandise exports -Minus merchandise imports- - Zero.
Plus other exports -Minus economic aid - Zero.
Minus oil import cost -- Minus oil import cost.
Current account - Plus current account -Zero.
Minus oil exploration capital outflows- Plus oil exploration capital inflows - Zero
Plus participation payments -Minus participation payments -Zero.
Basic balance … Plus basic balance Zero.

By definition, the total current account deficit of the consuming countries
matches the total surplus of the producing countries. The total basic balances
are also equal and opposite. A brief discussion of each of the input items follows.
The quantitative assumptions are in Attachments 1-12.

OIL EXPORTS

Oil exports represent the value received for the oil in the producing countries.
Allowance is made for domestic oil consumption. Included in current dollars are
the tax-paid oil cost and the apparent margin. The tax-paid costs for 1970 are a
matter of record. For 1975 the Persian Gulf and African oil costs include the
escalations agreed to in the Tehran, Tripoli, and Geneva meetings, full adjust-
ment for the recent devaluation, plus $1.00 per barrel to reflect further adjust-
ments. For 1980 and 1985, tax-paid costs are escalated by 10 percent per year
from 1975. Apparent margins are held constant, and producing countries are
assumed to share the apparent margin as they assume oil ownership. For
Venezuela, Indonesia and Canada, constant differentials are based on quality
and transportation factors.

OIL DISTRIBUTION PATTERNS

Oil is assumed to be imported from traditional country suppliers to the extent
that availability considerations permit. Canada exports to the United States,
and Canada imports from Western Hemisphere sources-in this case from
Venezuela. African crudes go mostly to Europe, but some Nigerian and Libyan
crudes do go to the United States. Indonesian crudes go mostly to Japan, but
some also to the United States. The Middle East supplies crude shortfalls.

TRANSPORTATION COSTS

Transportation costs are based on a viable tanker industry. Long-term rates
are consistent with an adequate investment return on very large crude carriers.
Subsequent distribution of transportation monies is based on fueling tankers at
their loading points, current ownership patterns, and reinvestment of financial
flows in new tanker construction. Japan's resulting financial flow on transporta-
tion monies is indicative of current tanker building activity, and her 1970 inflows
match her income on 1970 tanker deliveries.

OIL EARNINGS

Oil earnings represent the apparent margin earned by the owners of the pro-
ducing companies. Oil earnings are distributed to the consuming countries accord-
ing to ownership. Although the margin per barrel produced is assumed constant,
the producing companies' unit earnings fall as participation begins. Presumably,
downstream operations will become more profitable. The somewhat optimistic
assumption is made that the producing countries will require assistance in sell-
ing their oil in 1975 and 1980 and will pay the producing companies one-half
of the apparent margin for this service.
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MERCHANDISE EXPORTS

Oil producers can use their oil-related receipts for merchandise (consumer,
capital, and military goods) imports, for economic aid, for long-term invest-
ment, or for building their financial reserves. The populations and/or needs of
many countries are large enough so that merchandise imports will require nearly
all the foreign exchange. These countries are: Venezuela, Algeria, Libya, Nigeria,
Iran and Indonesia. However, the other five countries-Iraq, Kuwait, Qatar,
Saudi Arabia, and United Arab Emirates-have spending limitations. Their pop-
ulations are small, and their revenues are large. Procedural problems, delivery
times, and a cautious approach will slow expenditures. Accordingly, maximum
import potentials have been estimated for these countries based on their ex-
panding merchandise imports at 15-20 percent per year.

One simplifying assumption is that merchandise exports equal merchandising
imports. To the extent that merchandise exports are carried in foreign ships,
some consuming countries' (mainly the United States) balances will be slightly
overstated, and others' will be understated. This second order factor is believed
to be offset by the assumption that no U.S. exports to Canada are associated with
U.S. imports of Canadian crude. Although Canada is a net crude importer and
Canada has had and should continue to have trade and payments surpluses, about
$100-200 million per year of U.S. exports probably are associated with Canadian
oil activities.

AID ASSISTANCE

"Other exports" represent those exports to other developing countries bought
with economic aid from Libya, Kuwait, Qatar, Saudi Arabia, and United Arab
Emirates. These latter countries are assumed to use 10-25 percent of their
excess revenues for economic aid. A sub-case is developed for no economic aid. The
program contains no provision for other secondary spending of oil monies.
Rather the assumption is made that Japanese, Western Europe and Canadian
imports will be independent of receipts from their exports. If this secondary
effect does come into play, presumably the changes in the rest of the world's
trade patterns would be similar to the changes in the oil producers' patterns
as all buyers attempt to get the best bargains. This would increase trade and
payment swings.

CAPITAL FOR OIL EXPLORATION AND DEVELOPMENT

Long-term capital flows include oil exploration and development capital flows
from the consuming countries to the producing countries. Such capital flows sup-
plement the internal funds generation from depreciation and amortization. At
56 per barrel, the funds generated from depreciation and amortization will total
about $1 billion per year by 1980. Both consuming countries and producing coun-
tries are projected to add about the same amount for oil exploration and develop-
ment. Sensitivities have been developed for no flows of consuming country capi-
tal to the producing countries. In any event a $1 billion per year capital outflow
for oil exploration and development is small relative to the excess revenues
which are $55 and $117 billion per year in 1980 and 1985.

PARTICIPATION PAYMENTS

Participation payments for acquiring 51 percent of their oil production have
been agreed to by Kuwait, Qatar, Saudi Arabia, and the United Arab Emigrates.
A similar arrangement is envisioned for Nigeria. Different arrangements appear
likely in the other oil producing countries. These payments are included in the
long-term capital flows. Just as with the oil exploration monies, the participation
payments are small relative to excess oil revenues.

PRODUCERS' LONG-TERM CAPITAL INVESTMENTS

The assumptions about long-term capital investments by the oil producers are
critical to the analysis. In this "illustrative case," where oil prices increase 10
percent per year, excess funds are generated at phenomenal rates-$55 billion
in 19S0 and $117 billion in 1985. About 20 percent of these funds are assumed to
be used for economic assistance, and the rest are available for long-term invest-
ments or for increasing financial reserves.



152

ILLUSTRATIVE CASE ASSUMIPTIONS

A methodology summary showing the formulas may be found in Attachment
13. The assumptions-or input-for the "Illustrative Case" are summarized in
Attachments 1-12.

METHODOLOGY SUMMARY LIST OF ATTACHMENTS

Attachment Number and item Units Source

1. Energy consumption by country -Million barrels per day --- National Petroleum Council, BP
Statistics, OECD, Interior.

2. Nonoil energy consumption - - do Do.
3. Domestic oil production- do Do.
4. Oil export prices (f.o.b.) -Dollars per barrel - Interior.
5. Transportation costs -do Estimated.
6. Oil earnings -do -Do.
7. Distribution of transportation monies - -do Do.
8. Import potentials of oil exporters -Billion dollars -Do.
9. Import patterns of oil exporters -Percent- OECD and Commerce.

10. Capital flows for oil exploration -Billion dollars - Estimated.
11. Participation payments -do -Do.
12. Capital flows for excess oil revenues -do -Do.
13. Methodology summary-Formulas

ATTACIHMENT 1

TOTAL ENERGY CONSUMPTION (ILLUSTRATIVE CASE NO. 1)

Growth
rate

Per capita consump- percent Total consumption (million barrels per
tion (barrels per year) per year day equivalent)

Country 1970 1985 1970-85 1970 1975 1980 1985

United States -58.5 89.7 4 32.8 39. 8 48. 5 59.0
West Europe -24.5 45.3 5 22.4 28.6 36.5 46. 5
Japan -20.5 72.7 10 5.8 9.3 15.0 24.2
Canada -46.0 86.0 6 2.7 3.6 4.9 6.5
Other free world -4.1 6.5 6 11.3 15.1 20.3 27.3

Subtotal -16.5 26.0 -75.0 96.4 125.2 163.4

Venezuela ----- 10.5 25.9 10 .3 5 .81 1.35
Algeria -1.5 3.6 10 .06 .1 .16 .25
Libya -5.6 13.8 10 .03 .05 .08 .13
Nigeria -. 2 .8 10 .04 .06 .10 .17
Iran -4.7 12.8 10 .37 .62 1.0 1.51
Iraq -3.5 9.0 10 .09 .15 23 .38
Kuwait -81.6 110.0 5 .17 .25 30 .35
Qatar -------------
Saudi Arabia-9.4 26.0 10 .2 .32 .53 .84
United Arab Emirates-- 1 .5 10 .14 .23 .36 .58
Indonesia -. 6 1.6 10 .2 .32 .53 .84

Subtotal -2.3 6.1 -1.6 2.6 4.1 6.4

Total - ------------------ 14.6 23.2 -76.6 99.0 129.3 169.8
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ATTACHMENT 2

NONOIL ENERGY CONSUMPTION (ILLUSTRATIVE CASE NO. 1)

[in millions of barrels per day equivalent]

1970 1975 1980 1985

United States:
Coal----------------------- 6.3 7. 0
Gas ----------------------- 10. 7 11. 5
Waters - .----------------------------- 1.3 14 4
Nuclear- .1 1. 5
Other

8.0
12.0

1.5
3.9
.5

18.4 21.4 25.9 36.0
West Europe:

Coal.
Gas
Water
Nuclear
Other

Subtotal

6.1 5.5 5.0 4.0
1.4 2.5 4.0 6.0
1.8 2.0 2.5 3.0
.3 .7 1.6 3. 0
.1 .1 .3 .5

9.7 10.8 13.4 16.5

Japan:
Coal -1.2 1.6 2.1 3.0
Gas -. 1 .2 .3 4
Water- .4 .5 .6 7
Nuclear--.-------------------------- 2 .5 LO
Other

Subtotal -1.7 2.5 3.5 5.1

Canada:
Cool -3 ,4 5 6
Gas -. 6 .8 1.0 1.3
Water - ----------------------------- 3 3 4 5
Nuclear - -- 1 .2 3
Other

Su btotal -1.2 1.6 2.1 2. 7
Oil Exporter: Gas I-- 5 .8 1.3 2. 1

Other free world:
Coal -3.6 3.6 3.6 3.6
Gas----------------------- .4 .6 .8 1. 0
Water-1.0 1.2 1. 4 1. 6Nuclear----------------------------------- -. 3 .6
Other

Subtotal -5.0 5.4 6.1 6.8

Free world:
Coal ------------------- -------------------
Gas
Water -------------
Nuclear
Other

Subtotal

17.5 18.1 19.2 21.2
13.7 16.4 19.4 24.8
4.8 5.4 6.4 7.4
.4 2.5 6.5 12.9
.1 .1 .8 2.9

36.5 42.5 52.3 69.2

'See attachment 2A.
ATTACHMENT 2A

GAS USAGE BY EXPORTER COUNTRIES (ILLUSTRATIVE CASE NO. 1)

[In millions of barrels per day oil equivalent!

1970 1975 1980 1985

Venezuela -0.11 0.18 0.28 0.45
Algeria -. 02 .03 .05 .08
Libya -. 01 .02 .03 .04
Nigeria -. 01 .02 .03 .04Iran------------------------- .10 .16 .26 .42
I raq------------------------- .02 .03 .05 .08
Kuwait - 05 .06 .13 .20

Saudi Arabia -. 05 .08 .13 .22
United Arab Emirates -. 05 .08 .13 22
Indonesia - .08 .14 .21 35

Total -. 50 .8 1.3 2.1

Subtotal

10. 0
14. 0
1.6
8.0
2.4
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ATTAfCHMENT 3

OIL PRODUCTION (ILLUSTRATIVE CASE NO. 1)

fin millions of barrels per day)

1970 1975 1980 1985

Exporting countries:
Venezuela
Algeria-
Libya--
Nigeria
Iran.
Iraq.
Kuwait --- ---- -------------------------
Qatar -- --------------------- - - -
Saudi Arabia-
United Arab Emirates
Indonesia-

Subtotal, exporters.

3.8
1. 0
3.3
1. 1
3.8
1.6
3.0
.4

3.8
1.3
-9

3.5
1. 5
3.0
2. 5
6.6
2.9
3.0
1.0

10.0
3.0
1.5

3.5
2.0
3. 0
4.0
8.0
4.4
3.0
1.0

19.6
5.0
2. 5

3. 5
2. 5
3.0
6. 0

10.0
9.0
3.0
1.0

27.0
7.0
3.6

24.0 38.5 56.0 75.6

Consuming countries:
United States -11. 3 10. 0 11. 0 11.0
West Europe- .3 2. 0 2.5 4.0
Japan ---- -------------------------- '-----------''-''-'----------
Canada- 1. 3 2. 0 2. 5 3. 5
Other free world- 3.2 4.0 5.0 6. 5

Subtotal -16.1 18. 0 21.0 25.0

Total -40.1 56.5 77.0 100.6

' Includes Soviet imports.

ATTACHMFENT 4

OIL EXPORT PRICES (ILLUSTRATIVE CASE NO. 1)

11n dollars per barrel, free on boardj

11970 2 1975 '1980 a 1985

Venezuela - ,,- 1. 90 4.05 5. 90 8. 85
Algeria- 2. 10 4. 27 6. 10 9.07
Libya - ------------------------------ 1. 78 4. 27 6. 10 9.07
Nigeria- 1. 74 4. 10 5. 95 8.90
All Persian Gulf- 1. 45 3.35 5.20 8. 15
Indonesia- 1.60 4. 51 6.36 9.31
Canada- 2. 80 5.00 6.66 9. 70

1 1970 basis-1970 tax-paid cost plus 1970 apparent margin.
a1975 basis-Tax-paid cost per various agreements plus 10 percent for devaluation plus constant 1970 apparent margin

for Mideast and African crudes plus $1 per barrel. Venezuela, Indonesia, and Canadian crudes reflect quality and trans-
portation differentials.

3 1983--85 basis-1975 tax-paid cost increased by 10 percent per year for All Persian Gulf crudes; margins and crude
differentials remain constant for other crudes.
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ATTACHMENT 5
TRANSPORTATION COSTS AND DISTRIBUTION PATTERNS (ILLUSTRATIVE CASE NO. 1)

United West
Destination States Europe Japan Canada Other

Transportation cost (dollar per barrel):
Venezuela-0. 24-0. 40 0. 26

Percentofworldscaleratei-------------- (90)------- - ----- (110) (100)Nigeria---------------------------------------------.62 .57
Percent of world scale rate' - (100) (100)

Mediterranean -. 57 .39 ------------------------------
Percent of world scale rate 1 -(100) (100)

Persian Gulf -1. 13 1.07 .60 -- .62
Percent of world scale rate I -(85) (85) (5) - - (100)Indonesia----------------------- .82----- - .38 ----- - .38
Percentofworld scale rate ' - (90) -(90)-(90)

Distribution patterns (percent of oil exports):
Venezuela ' (b)70 - - - (a) (a)30
Algeria ------------------------------ (a- 1~ (8 (
Libya -(e)IO (b890
Nigeria - -- ----------------------------- 20d S0c.
Persian Gulfs a----------------------- (d) (b) --- ---- (c)
Indonesia -(c)20 -- (a)70 -- (b)10
Canada ------- (a)100

I World scale rates have been increased to reflect the 1973 dollar devaluation. Rates should allow adequate return for
new tankers. Suez remains closed.

2 Venezuela supplies Canada before supplying United States and "Other."
0 Persian Gulf supplies any shortfall.

Note: Lowercase letters indicate sequential patterns for oil imports.

ATTACHMENT 6

OIL EARNINGS TO CONSUMING COUNTRIES (ILLUSTRATIVE CASE NO. 1)

Percent distribution Total earnings (cents per barrel produced)

United West
States Europe 1970 i 2 1975 3 1980 3 1985 4

Venezuela -80 20 40 40 36
Algeria - -100 17 17 10 10Libya -90 10 30 22 19 8
Nigeria -20 80 40 35 32 20Iran -40 60 40 35 32 20
Iraq -20 80 40 35 32 20
Kuwait -50 50 40 35 32 20Qatar - - 100 40 35 32 20
Saudi Arabia -------------- 100 -- 40 35 32 20
United Arab Emirates -20 80 40 35 32 20Indonesia - ---------- 100 -- 10 10 10 10
Canada -100 -- 50 50 50 50

11970 oil earningsorapparent margin based on aboveearnings and attachments production:

[in millions of dollarsJ

Survey of
United current

Total States business Comments onthesurvey

Venezuela -555 445 417 Includes all Latin
America.

Africa -584 358 600 'anker earnings.
Middle East ----------- 2,060 1,170 1,778 Good check.
Canada -237 237 342 Gas and refinery

earnings.

Total -3, 469 2, 243 2,537

3 1970 basis-Distribution of 1970 apparent margin perownership.
3 1975 and 1980 basis-Same margin as 1970 on oil companies' barrel and 50 percent of same margin on producingcountries' barrels per attachment 1!.
4 1985 basis-No oil company revenue on producingcountries' barrels.
Note: Other ranges to be investigated include constant earnings and increasing earnings.
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ATTACHMENT 7

DISTRIBUTION OF TRANSPORTATION MONEYS (ILLUSTRATIVE CASE NO. 2)

[in percentj

Oil
esporting United West

Total countries States Europe Japan OthersItem

Fuel ------ 15 15 ----------------------------------------
Crews --- 5 1 1 1 1 1
Financing -40 5 5 10 20.
Profit and taxes -20 2 5 5 4 4
Other ---------- 20 3 10 5 2

Total -100 23 14 26 30 7

Note: These approximate distributions are based on: (1) Largely foreign construction and foreign financing of now

ta nkers; (2) foreign fueling; (3) European and Japanese maintenance, and largely European insurance.

ATTACHMENT 8

IMPORT POTENTIALS-OF OIL EXPORTING COUNTRIES (ILLUSTRATIVE CASE NO. 1)

[Dollar amounts in billions]

Oil producers

Actual imports Projected potential imports Growth rate
(percent year)

1966 1970 1975 1980 1985 1970-85

Venezuela ------------ $1.5 $2.0 $4.0 $0.0 $16.0 15
Algeria -. 6 1. 2 1.4 4.8 9.6 15
Libya -4 .6 1.5 3.7 9.5 20
Nigeria--.----------- 7 .1 2.8 7. 0 17.5 20
Iran-.- 1.7 4.3 10.8 27.0 20
Iraq-5 .5 1. 0 2.0 4.0 15
Kuwait -5 7 1.4 2.8 5.6 15
Qatar-------------- 0 .1 .3 .6 1. 5 20
Saudi Arabia-.6 .7 2.0 5.0 10.5 20
United Arab Emirates -. 2 .3 .6 1.2 2.4 15
Indonesia-.5 .9 2.3 5.7 14.0 20
Canada --- 0 0 0

ATTACHMENT 9

IMPORT PATTERNS OF OIL EXPORTING COUNTRIES (ILLUSTRATIVE CASE NO. 1)

[Percent share of total import marketl

Import source

United West
Base case (1970 pattern) States Europe Japan Other

Venezuela ------------------ 40 29 7 24
Algeria ---------------- 7 78 2 13
Libya 21 64 6 9

Iran ----------------- 22 52 12 14
Iraq- 5 4347 148 427
Kuwait I ---------------------- 18 37 14 27
Qatar -------------------- 17 58 14 11
Saudi Arabia I-25 44 13 1B
United Arab Emirates-17 58 14 11
Indonesia I -30 29 37

l 1970 U.S. share adjusted to be more consistent with historical pattern.
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ATTACHMENT 10

CAPITAL FLOWS FOR OIL EXPLORATION (ILLUSTRATIVE CASE NO. 1)

Percent distribution fnom
consuming country sources Total capital from outside (million)

United West (United
States Europe Japan 1970 States) 1975 1980 1985

Venezuela -- -------------- 80 20 - - $200 ($160)
Algeria - -100--50-- $100 $100 $100
Libya - ------- 90 10 -100 (900)
Nigeria -20 80 -- 200 (40) 300 300 300Iran -40 60 --- 100 (-40) 100 100 100Iraq -20 80
Kuwait-50 50 ------- -100 (-50)Qatar---------------------- 50 50- 60-- - 5 0 50..
Saudi Arabia -80 10 10 -100 (-80) 100 100 100United Arab Emirates -20 60 20 50 (10) 100 100 100Indonesia - -------------------- 80 - - 20 25 (20) 50 50 50Canada -100 --- 200 (200) 400 400 400

Total -- ----------------------------------------- 585 (350) 1, 200 1, 200 1,150

Note: These capital flows are for exploration and development investments that increase foreign capitalization; i.e.funds over and above depreciation or amortization.

ATTACHMENT 11

PARTICIPATION PAYMENTS AND OIL OWNERSHIP (ILLUSTRATIVE CASE NO. 1)

1975 1980

Estimated participation payments (in millions of dollars):
Venezuela -------------------------------------------------------- L-------------
A lgeria -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Libya -300 300
Nigeria ------- ------------------------------------ ------------------------- 100 100

I raq --- - - - - - - - - - - - -- - - - - - - - - - - - - --- -- -- -- -- -- -- -- -- -- -- ---- - - - - - - - - -Kuwait -57 67
Qatar Aabia----- 27 33

United Arab emirates --------------------------- 103--------- 88 220
Indonesia 88 100-----------------------

Total -- ------------------------------------------------------- 765 720

1975 1980 1985

Estimated producing country ownership (percent):
Venezuela-0 10 100Algeria ---------------------------- 77 90 90
Libya --------------------------- - 51 75 75Nigeria -25 40 51Iran -10 40 51Iraq 100 100 100K uw ait ------------------------------------------------------- 25 40 51Qatar -25 40 51Saudi Arabia -25 40 51United Arab emirates -25 40 51Indonesia -100 100 100

Note: Participation payments are current as of February 1973 (Petroleum Press Service) and include adjustment forFeb. 12 devaluation. Nigeria and Libya are assumed to make indicated participation agreements. Iran and Venezuelaare assumed to take partial and total ownership at end of current concessions. Iraq nationalization assumed to have nonet eschange of funds, but a lower purchase price that allowis continued "profits" to former owners.
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ATTACHMENT 12

DISPOSITION OF EXCESS OIL REVENUES (ILLUSTRATIVE CASE NO. 1)

[in percent[

Current account items including
aid to foreign countries ' Long-term capital investment'

________________________________ Reserves and
United West United West short-term

Producing country States Europe Japan Other States Europe Japan Other investment

Venezuela - -------------------------------------------- 100
Algeria ---- ------------ 10 10 --- 50
Libya- 5 10 3 7 5 5-- 15 50
Nigeria --- 100
Iran ----- 15 15 5 65
Iraq --------------- - - 10 15 --- tO- 1 65
Kuwait- 10-4-7--------------- - 15 15 - - 15 30
Qatar -2 5 2 3 10 10 10 8 50
Saudi Arabia -4 10 4 7 10 10 10 15 30
United Arab Emirates -2 5 2 3 10 10 10 8 50
Indonesia -------------------------- 100
Canada -------------------------------------------- 100

I These items are 12c in attachment 13.
' These items are 12b in attachment 13.

ATTACHCMENT 13

METHODOLOGY SUMMARY-FORMULAS

Item Formula'

1. Total oil consumption --------- 1=1-2.
II. Oil imports -11=1-3.

111. Oil exports III=3-12
IV. Oil import cost - . V=11(4+5).
V. Oil investment earnings- V=(3X6).

VI. Transportation earnings- VI-l(5X7).
VIl. Imports of oil producers by source -- VI (9X8) or 5(lII(4)+VI-V+10-t1.

VlI. Current account balances:
VlIc-Consuming countries- Vllc=V+VI+VII-IV+12 0 .
Villp-Producing countries- Vlp=(IX4)+VI-V-VII-120 .

IX. Excess oil revenues ----------------- IX=(Vllp+10-11).
X. Basic balances:

Xc-Consuming countries -Xc (VIIlc-10+11+12)b.
Xp-Producing countries -Xp=(VIlIlp+10-11-1

2 b).

' Arabic numbers refer to input attachments which follow.
2 Except for Canada.

SUPPLEMENT A-1

ALTERNATIVE PRICE ASSUMPTION'

[illustrative price and balances in parentheses]

1970 1975 1980 1985

Persian Gulf------ 4.07 7.03 12.08
F.o.b. price (dollars per bbl) -(1.45) (3.35) (5.20) (8.15)

Current account balance (billions of dollars):
United States -(2.4) -15. 7(-4. 6) -34.1(-8. 5) -51. 6(-10. 0)
Western Europe -(-4.0) -30. 5(-10. 7) -58.9(-14.6) -116. 5(-23. 2)
Japan- (-.4) -13. 4(-4. 5) -39. 0(-12.9) -115. 5(-40. 0)

Basic payments balance:
United States - ------------------------- (2.3) -8.5(-2.0) -16. 5(-3.1) -12.4(1. 2)
Western Europe -- ------------------- (-3.9) -22.6( -. 1 -39.3(-9.0) -71.6(-10.8)
Japan -(------------------------ - (. 3) -10. 0(-3.1 -82. 7(-9. 1) -91. 9(-31. 4)

Prepared at the request of the subcommittee to reflect price increases of October 1973 (DIBA/IERA case 370).
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SUPPLEMENT A-2

DEPARTMENT OF COMMERCE, DIBA/IERA; CASE 370, OCT. 29, 1973; BALANCE ON CURRENT ACCOUNT

[Billions of dollars]

Assumptions: (1) Illustrative; (2)A MPC (9 percent)+inflation (2M percent)=1lM percent

1974 1975 1980 1985

Posted price -5.11 5.69 9.81 16.87
Tax paid -3.15 3.51 6.05 10.40
Producer margin- .50 .56 .98 1.68
F.o.b. price -3.65 4.07 7.03 12.08
Tanker charge -1.50 1.50 1.50 1.50

SUPPLEMENT A-3

OILBOP I-DEPARTMENT OF COMMERCE, DIBA/IERA CASE 370-OCT. 29, 1973

BALANCE OF CURRENT ACCOUNT

[In billions of dollars]

1970 1975 1980 1985

Consuming countries:
United States ------ 2.4 -15.7 -34. 1 -51.6
West Europe - - ----------- ---- -4.0 -30. 5 -58.9 -116. 5
Japan --. 4 -13. 4 -39.0 -115. 5
Canada --. 2 -. 5 -2.1 -3.4
Other free world --. 2 -7. 8 -25. 4 -68.1

Subtotal -- 2. 5 -67.9 -159.5 -355.1

Producing countries
Venezuela -0 5. 5 5.6 3. 9
Algeria -- 0 2. 5 4.3 8.4
Libya -. 9 6.0 7.8 9.7
Nigeria --. 2 4.7 11.3 27.3
Iran -. 1 12.8 21.2 38.7
Iraq -. 2 2.2 16.1 60.2
Kuwait ---------------------------------. 5 5.1 8.1 13. 9
Qatar -. 1 2. 2 3.4 5. 2
Saudi Arabia -. 7 19. 0 59.9 138.1
Union of Arab Emirates -. 2 6. 5 17.5 41. 0
Indonesia- -0 1.5 4.2 8. 7

Subtotal -2.5 67.9 159.5 355.1

Total -- 0 -0 0 0



160

SUPPLEMENT A-4

OILBOP I-DEPARTMENT OF COMMERCE, DIBA/IERA CASE 370-OCTOBER 29, 1973

BALANCE ON CURRENT ACCOUNT AND LONG TERM CAPITAL (BASIC BALANCE OF PAYMENTS)

[In billions of dollarsl

1970 1975 1980 1985

Consuming countries.
United States- 2.3 -8.5 -16.5 -12.4
West Europe -- 3.9 -22.6 -39. 3 -71.6
Japan- -.3 -10.0 -28.7 -91.9
Canada - -0 - 1 -1. 7 -3.0
Other free world -3 -.2 -5.7 -23.6

Subtotl -- 1.7 -41.4 -92.0 -202.5

Producing countries:
Venezuela - - -2 5.5 5.6 3.9
Algeria - - - 3. 2. 2 4. 2
Libya .7 3.8 5.0 6.5
Nigeria - - - 0 4.9 11.5 27. 6
Iran - - -0 8.4 13.8 25.2
Iraq - - - .1 1.4 10.5 39.1
Kuwait - ----------------- - - .1 2.0 3.2 5.6
Qatar- .1 1.3 1.9 2.9
Saudi Arabk- .3 7.6 23.9 55.3
Union of Arab Emirates - - - .1 3.7 9.9 23.3
Indonesia - - -0 1.6 4.3 8.8

Subtotai 1.7 41.4 92.0 202.5

Total -- 0 B 0-

SUPPLEMENT B-1'

DISTRIBUTION OF LONG TERM CAPITAL BY PRODUCER COUNTRIES

[Percent distribution total]

Alternative Illustrative
case case

United States ----------------- 16 25
Western Europe ------------------ 34 30
Japan ----------------- 20 15
Other ------------------- 30 30

BASIC BALANCES OF CONSUMING COUNTRIES

[in billions of dollars]

1970 1975 1980 1985

Alterna- Illustra- Alterna- Illustra- Alterna- Illustra- Alterna- llustra-
tive case tive case tive case tive case tive case tive case tive case tive case

United States- 2. 2 (2.3) -3. 1 (-2.0) -4. 9 (-3.1) -2.6 (1.2)
Western Europe -- 3.8 (-3. 9) -7. 5 (-8. 1) -8.0 (-9.0) -8.8 (-10.8)
Japan- - 3 (-.3) -2.6 (-3.1) -8. 2 (-9.1) -29. 5 (-31.4)
Canada -0 (0) - I (-.1) -.9 (-.9) -1. 6 (-1.6)
Other -. 3 (.3) .9 ( 9) -.5 (-.5) -5. 3 (-5.3)

1 Prepared at the subcommittee's request to reflect possible alternate flow of excess surplus revenues (DIBA/
IERA case 371).
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SUPPLEMENT B-2

CASE NO. 371, DISPOSITION OF EXCESS OIL REVENUES

[in percent]

Current account items including
aid to foreign countries I Long-term capital investment a Reserves

-- - and
United West United West short-term

Producing country States Europe Japan Other States Europe Japan Other investment

Venezuela - - - - --------------------------------------------------- 100
Algeria -------------------------- - - - 2 48---------- - 50
Libya -5 10 3 7 1 9-- 15 50
Nigeria ------------------------------------------ - - - - - - - 100
Iran ----- 5 20 5 5 65
Iraq ----- 2 19 4 10 65
Kuwait -4 10 4 7 4 20 5 15 30
Qatar -2 5 2 3 2 14 14 8 50
Saudi Arabia -4 10 4 7 8 11 11 15 30
Union of Arab Emirates- 2 5 2 3 10 10 10 8 50
Indonesia ----- ------------- 100
Canada -- ------ ----------- 100

I These items are 12c in attachment 13.
2 These items are 12b in attachment 13.

SUPPLEMENT B-3

OILBOP I-DEPARTMENT OF COMMERCE, DIBA/IERA CASE 371-NOV. 1, 1973

BALANCE ON CURRENT ACCOUNT

[in billions of dollarsl

1970 1975 1980 1985

Consuming countries:
United States -2.4 -4.6 -8. 5 -10.0
West Europe -- 4. 0 -10.7 -14. 6 -23. 2
Japan --. 4 -4. 5 -12.9 -40.0
Canada --. 2 -. 5 -1.3 -2. 0
Other free world --. 2 -2.1 -7. 3 -20.1

Subtotal -- 2. 5 -22. 3 -44. 6 -95. 4

Producing countries:
Venezuela -0 ----------------------- 0 *7 °
Algeria- -0 .4 -.1 -.1
Libya- ------. 9 2.6 2.2 .1
Nigeria -------------------- -. 2 1.0 1.3 1.4
Iran----------------------- .1 3.7 2.6 .3
Iraq -. 2 .1 5. 3 21.8
Kuwait -. 5 1.9 2.7 4.5
Qatar -. 1 .9 1.1 1.3
Saudi Arabia -. 7 8.1 22.9 50.8
Union of Arab Emirates -. 2 2.8 6.7 15.2
Indonesia- -0 -0 0 0

Subtotal -2.5 22.3 44.6 95. 4

Total -------------------------------- -0 -0 0 0
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SUPPLEMENT B-4

OILBOP I-DEPARTMENT OF COMMERCE, DIBA/IERA CASE 371-NOVEMBER 1, 1973

BALANCE ON CURRENT ACCOUNT AND LONG TERM CAPITAL (BASIC BALANCE OF PAYMENTS)

[in billions of dollarsj

1970 1975 1980 1985

Consuming countries:
United States -2.2 -3.1 -4.9 -2.6
West Europe -- 3. 8 -7. 5 -8. 0 -8. 8
Japan- -. 3 -2.6 -8.2 -29.5
Canada- -0 -.1 -. 9 -1.6
Other free world - 3 .9 .-5 -5.3

Subtotal -- 1.7 -12.4 -22.6 -47. 9

Producing countries:
Venezuela ------------------------ .2 .7 -0 -0
Algeria - ----------------------------- 0 .2 0 0
Libya ----------------------------- .7 1.6 1.2 .1
Nigeria -…------------------------- 0 1.2 1.5 1.7
Iron ----------------------- 2.5 1L7 .2
Iraq -. 1 .1 3.4 14.2
Kuwait -. 1 .8 1.0 L8
Qatar -. 1 .5 .6 .7
Saudi Arabia -. 3 3.2 9.1 20.4
Union of Arab Emirates- .1 1.6 3.8 8.7
Indonesia 0 O .1 .1

Subtotal -1.7 12.4 22.6 47. 9

Total- -0 0 B

0


