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SECTION I

MELVIN A, CONANT

EDUCATION: Harvard College, Magna Cum Laude (1949)
Harvard University, M.A., Far Eastern Studies (1951)

PROFESSIONAL EXPERIENCE:

1951-55 Executive Director of the Pacific and Asian Affairs Council, Hawaii.
Responsible for operations of office and for the briefing of business and
government (including defense) of events in Southeast Asia and Japan.
Appointed by the Territorial Governor a founding member of the Board and
Executive Committee of the International Cooperation Center =-- forerunner of
the present East-West Center - for the training of Asians and Americans
assigned to Asia; Executive Secretary, Economic Development Committee of the
Territory.

Advised elements of U.S. Air Force and U.S. Navy on political developments
in Asia likely to affect operations and planning. Member o©f the National
Security Forum, Air War College. Completed reports on Soviet diplomacy and
tactics in Asia at the request of U.S. Air University (long-range planning
section of the Air War College).

1955-60 Joined the Council on Foreign Relations, Inc. as a Council member
and on the executive staff responsible for the programs involving over 100
private meetings held annually with foreign diplomats, journalists and
politicians.

Responsible for organizing Council discussions on Securitv Systems in the
Western Pacific and U.S. Strategic Bases Overseas and, as a conseguence, was
invited to lecture before the Weapons System Evaluation Group of the
Department of Defense.

Initiated two other Council series on Military Strategy and U.S. Policy
and Political and Strategic Problems of Deterrence.

1960-61 Professor of International Security Affairs, faculty of the U.S.
National War College. Responsible for research programs on national
security, policy problems (methods of analysis, presentation of argument,
etc.) prepared by class members. Assisted in the analysis of current
security issues. Lectured on U.S. defense relations with Canada and on India
and Pakistan (in the latter cases analyzing the internal political factors
affecting foreign policy objectives).

1961-73 Appointed Regional Political Advisor for Standard 0Oil interests in
East Africa, Asia, the Far East and Australia (1961-62) then a Senior
Government Relations Counselor variously for Europe, the Middle East and
Asia, headquarters of the Exxon Corporation, 1251 Avenue of the Americas, New
York City. Concerned with the quality of political reporting ané national
security fields likely to affect the regional and worldwide operations and
planning of the company. Areas of interest and responsibilities sufficiently
broad to include wide ranging contacts in political and defense circles
especially in Europe and the Far East. Also Executive Secretary, Committee
on Ocean Policies, Exxon Corporation,

1974-76 Presidential Appointment: Assistant Administrator for International
Energy Affairs, U.S. Federal Energy Administration; organized staff and



programs; energy analyses and policy; member of U.S. Government delegations
on energy negotiations; responsible for policy recommendations affecting
access to oil, and U.S. energy interests with consumer and producer nations.

1976=-Present Advisor on political aspects of access to strategic raw materi-
als generally and oil and gas supply in particular. Studies undertaken with
staff include the Geopolitics of Ener (U.S. Defense Department); Politics
of Nuclear Supply (Georgetown Center for Strategic and International Stucd-
ies); Competition for Middle East Oil Supply (The Rockefeller Foundation);
Role of U.S. Government in International Oil Supply (Yale University); Access
to Oil: The U.S. Relationships with Saudi Arabia and Iran and The Western
Hemispheric Energy System (U.S. Senate Cocmmittee on Energy); Access to Raw
Materials (U.S. Congress).

Chairman, World Bank Energy Policy Group (Korea). The Energy Heartland:
a comprehensive assessment of the range of industrial countries' interests 1in
long-term access to Middle East oil.

EDUCATIONAL EXPERIENCE:

1. Board of Trustees and Chairman, Finance Committee, Antioch College, mid
1960s.

2. Joint Visiting Committee Harvard University Observatory and Smithsonian
Institution's Astrcphysical Laboratory, 1970-71.

3. Board of Trustees, Woods Hole Oceanographic Institution, Finances
Committee; formerly Chairman Audit Committee, now Chairman, Senior
Advisors Committee of the Marine Policy Program, responsible for linking
the contribution of social sciences to the research of the institution.

4. Visiting Professor, University of Virginia Law School seminar "Inter-
national Energy," 1976-77.

PUBLICATIONS AND LECTURES:

Publications: Harvard University Monograph Series (Far East), Far
Eastern Survey, International Journal (Canada), Royal Canadian Air Force
College Journal. The United States and Japan (conference report) and Race
Issues on the World Scene (conference report). The Long Polar Watch (Canada
and the Defense of North America); "Canada in Defense of the West" Foreign
Affairs, (April 1962) and Canada (published by the Foreign Policy Associa-
tion, N.Y.), Heralds of Their Age: The Clipper Ship Names (South Street
Seaport Museum, New York, 1972); Oil-Cooperation or Conflict (Institute ZIor
Strategic Studies, 1973); Perspective on Defense: The Canada-U.S. Compact
(Canadian Institute of International Affairs, 19/5). Geopolitics Of Energy:
Senate Energy Committee 1977; also Access to Oil: The United States Rela-
tionghips with Saudi Arabia and Irar. "The Interrnational Energy Agency: An
Interpretation ar. Acsessment"” (with Mason Willrich), The American Journal
of International Law" (April 1977); Access to Energy, University of Kentucky
Press, 1979. 01l and Security, International Institute for Strategic Stud-
ies, 1981; 0il Factor in U.S. Foreign Policy 1980-1990, Council on Foreign
Relations, 1981.

Editor with commentary on the papers of Walter J. Levy, international c¢il
advisor, published in 1982: 0Qil Strategy ané Politics, 1941-1981.

Editor of the monthly report, Geopolitics of Energy, published by Conant
and Associates, Ltd.
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Lecturer: Royal Canadian Defense Forces College, U.S. National War
college, U.S. Air University; U.S. Air War College, U.S. Air Force Staff
College; Royal Naval Staff College, England; National Defense College of
Canada, National Defense College of Japan; Royal Institute for International
Affairs, London; Council on Foreign Relations, New York.

Member: The Council on Foreign Relations, Inc.
International Institute for Strategic Studies (London)
Canadian Institute for Strategic Studies
Royal United Services Institution for Defense Studies (London)
Board of Trustees, Wocods Hole Oceancgraphic Institution

ADDITIONAL EXPERIENCE:

0il Advisor, U.S. Delegation to the U.N. Preparatory Session to the Law of
the Sea Conferences: 1972, 1973, 1977.

Member, U.S. Advisory Committee on the Law of the Sea: 1972- .

Chairman of the Board and founding Trustee, Citizens for Ocean Law: 1980~ .

Member, Advisory Board, Energy Policy Studies Center, University of Virginia.



SECTION II

INTRODUCTION*

Indian Point Units 2 and 3 have generated over 56 billion
kilowatt hours of electricity since they began operation., It
would have required the burning of 102 million barrels of c¢il,
most of it imported from members of the OPEC cartel, to generate
an equivalent amount in oil-fueled plants. A permanent shutdown
of the 1Indian Point units which supply electricity to both
residential and public customers in the southeast New York region
would drive an already oil-dependent region into a deeper

reliance on foreign oil.

Secure o0il supply and the terms on which o0il will be
available are pertinent to the issue of elec.ric supply because
of the importance of o0il as a source of fuel for New York's
electricity. The reliance on o©0il is particularly obvious in
Southeastern New York. The purpose of this testimony is to
examine issues in the security of supply, primarily over the next
fifteen years, and some of the potential impacts on prices that

may occur during this period.

The United States =-- in common with most nations =-- has a

national interest in reducing its dependence on o©il imports.

*A glossary is included Page 10
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Each nation has accepted this obiective because of the
unpredictability of international supply. The uncertainty is not
that of a market. It is the result of intervention by
governments in all aspects of supply, an involvement thought
necessary once their economies became vitally dependent on oil

and they lacked dcmestic reserves to meet demand.

| Having nc option but to continue to import, what was once a
commercial commodity has become a strategic need. With that
transformation, and to help insure adequate and dependable
supply, governments inject into international oil supply a host
of ever-changing political, economic, financial, social and
security objectives, thus making certain and permanent the
"politics of o0il" and guaranteeing its unpredictability. Since
the Middle East's Gulf region is usually both the world's most
prolific source of internationally traded o1l (50 percent) and

highly unstable politically, oil importers are locked into a

risk~laden situation.

An oil-importing nation can break from this dependence on
someone else's o0il by reducing its consumption and by developing
alternative sources of energy. The record to date in the United
States and other countries is of insufficient achievements in
both respects. It is not possible to attain both objectives
without lead times which stretch well into the next fifteen
years. For the period ahead, there is no escape f{rom the

vulnerabilities associated with cil imports; there is, therefore,



an imperative not to add to one's consumption of oil, especially

of imports.

Keeping foreign oil out is made more difficult when economic
recovery increases the demand for energy. Oil's role as the
industrial nations' leading commercial fuel (50 percent) will
then increase in importance for there will be no readily
available substitute for oil. The temptation to obtain more oil
from foreign sources multiplies the risks involved. Only the
strictest of energy discipline and a determination to expleoit all
options other than oil can keep the dangers linked to imports

within present bounds, however uneasy these should still make us.

Competition between oil importing nations  for
internationally traded oil intensifies concern about adequate and
dependable supply. While o0il demand may not increase among
industrial nations as it did in the sixties and seventies, the
requirement for oil from other claimants could well increase the
total number of barrels needed by 1998 in international trade to
45 millicn barrels a day (mmb/d), compared with the 25 mmb/d
supplied today. Thus LDCs, the Soviet Union and China, and
rising needs of o0il exporters' own domestic economic growth will

generate still further competition for oil.

The total demand for oil could be met over the next fifteen
years, and possibly longer, if the physical size o©f proven

reserves and the technical capacity to produce were the only
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considerations. They are not. No rne can be certain as to
future discoveries or the availability of improved recovery
technigues which would reverse a long-standing situation in which
the world has been drawing down on its oil "capital" from regions
other than the Middle East. More oil is pumped than is added to

proven reserves. 0Oil is a finite and diminishing resource.

0Oil exporting nations understand this fully. They intend to
prolong the cil era for revenues from oil usually their prime
source of wealth. Whenever economic circumstances permit, cil
exporters will reduce output and increase prices. Everywhere,
0il exporting governments have had a "preferred producing rate"
defined to meet a range of national objectives which extend
beyoné meeting market demand. From the perspective of all oil
importers, including the United States, the result has been and
will again be still more limited foreign supply to meet insistent
demands for o0il -- and competition for the internationally traded
barrel will increase; with it, tension will again rise between

nations and security concerns will increase.

The security aspects are complex, unending and explosive.
They stem from instabilities within oil exporting naticns, from
superpower intrusions intc the Middle East (and elsewhere), and
from the profusion of advanced weapon systems whici threaten
already highly wvulnerable o0il facilities and tankers. 0il
importers have to live with these risks; they do all they can not

Lk |

to increase them by a still greater dependence on ocil,



However, since most nations have no alternative to a
continuing dependence on imported o0il and more particularly on
oil from the Middle East, they must have serious and continuing
reservations over the volume of oil likely to be made available,
whether interruptions will occur, and the threat of further price
surges which would again make oil payments difficult for most and

impossible for some.

In 1light of the unprecedented possibility that wvital
facilities in the Middle East could be severely damaged by war or
sabotage and of the general political and economic volatility of
the Middle East, industrial nations have sought to reduce their
dependence on foreign sources of o0il and thus their vulnerability
to interrupted supply. The United States is no exception. Hence
a rise in imports implies increased vulnerability to supply

interruption and is contrary to the national interest.

The United States has a particular oil concern beyond its
domestic needs which arises in part from its position as a
superpower. For many years the U.S. has an almost unbroken
record of failing to discover enough additional reserves to
replace o0il consumed from domestic fields; thus, over time unless
this historic trend is dramatically reversed, &nd alternative
energy sources become available, the United States' dependence on
imports will persist. It could even increase and, with it, the

nation's vulnerability.



With particular reference to Indian Point units, they are an
example of an energy facility of considerable importance and an
outstanding example of the kind of installation which reduces the
need for fuel o0il and thus limits the vulnerability of the natiocn

to unpredictable supply from foreign sources.
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GLOSSARY
refers to oil which is produced through
established primary recovery techniques
usually under pressure or by pumping.
- is the term applied to resources which have
to be mined or subjected to different
processes from those customarily relied on to
obtain crude oil.
refers to the region of the Middle East in
which the key o0il exporting nations are
located.

International Energy Agency (for sharing a
supply in an emergency).

Less developed country.

thousands of o0il barrels per day

millions cf oil barrels per day

millions of oil barrels

Organization for Economic Cooperation and
Development =-- the industrial nations of the
free world.

Organization of Petroleum Exporting Countries

Preferred Producing Rates (defined by oil
producing nations).

Strategic Petroleum Reserves
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SECTION III

Demanc Proijections

a. OECD Nations' Gross National Product and Energy*

Central to this appraisal of security and oil imports are
the following economic and energy growth rates: an OECD average
annual economic growth rate in the decade of the eighties and
possibly into the following decade in a range of 2.0-3.0 percent
with some countries performing at a lower growth rate and Japan
possibly akove 3 percent. For OECD generally, national increases
in energy use are expected to grow in a range from 1.5 to 2.5
percent a year. These growth rates might be considered
optimistic but fall within the range of OECD and World Bank

estimates as well as those of recent leading analysts.**

The U.S. GNP growth rate is assumed to be at the lower range
for the OECD with an energy growth rate about .5 percent lower,

or 1 to 2 percent.

*OQECD - The Organization for Economic Cooperation and
Development whose membership includes the free industrial
nations. "“OECD" is thus a convenient reference to those nations
which consume over 75% of the world's commercial fuels.

**Report of Americans for Energy Independence, November 1980
and testimony of John Lichtblau (Petrcleum Industry Research
Foundation) and Ted Eck (Standard 0Oil of Indiana), Joint Economic
Committee, April 23, 1982.



12

0il use in the OECD nations was 35 mmb/d in 1982. 1If the
OECD economic performance is better than these percentages, an
added burden will be placed on internationally traded oil since
through this decade there do not appear to be readily available
alternatives to meet incremental requirements for energy much

less those necessary to displace petroleum.

1f the above economic and energy growth projections are
realized, and if there are some further conversicns from oil to
other fuels, o0il use in the OECD may amount to only 35 mmb/d in

1990, nearly 8 percent less than the 38 mmb/d consumed in 1980.

While it is entirely possible that the OECD will experience
a lower annual average economic growth rate over the next five
years, claims that substantial, continued savings will derive
from conservation and improved efficiency in energy use (such as
a further 20 percent reduction in energy demand in the United
States by 1990), should be carefully examined.* Further savings
in o©0il use pre-suppose continuing and costly replacement of
capital equipment with more efficient models. If such a dramatic
reduction in oil is to be realized, it must be found in an early,
widespread and inexpensive substitute for transport fuel which,

in 1382, accounted for 44 percent of U.S. 0il consumption.

*Energy Conservation, Shell (U.S.) Reports, July 1981 is a
particularly important assessment.
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Additional savings in o©0il <could <come through the
availability of other energy sources which can substitute for oil
in other sectors such as power generation and heat. This has
long been appreciated by oil importers, but the increased
availability of cocal, gas, and nuclear energy also take time and
money. Not enough has been accomplished tc change significantly
OECD use of o0il as the prime fuel. The importance of these
comments is to be seen in the continuing dependence of most of
the industrial world on o0il imports--that is, on access to

somecne else's supply.

A conservative projection of future oil import needs for the
U.S. West Europe, and Japan, and others of OECD has their total
imports no higher than the present 18.4 mmb/d into the nineties.
The estimate is based on the claim that the industrial nations'
energy growth will be met by alternatives to oil. This assertion
must assume a continuing high degree of further energy savings
through conservation since the likelihood of major additions to
energy through alternatives has to be discontinued at least
through the next ten years. That is the least time required to
begin obtaining the benefit from large new discoveries or
investments. 1In this respect we know now what will be available
then. Whether the nineties will be different depends on
large-scale efforts which may or may not be made in the next
several years. Added to this 18.4 mmb/d estimate for total OEC
import requirements for the late eighties are the minimum net

import requirements of the non-oil LDCs (7 mmb/d), the East Bloc
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(3 mmb/d) and China (2 mmb/é), for a world total import

requirement of a plausible 30.4 mmb/d.

The present maximum technical sustainable producing capacity
of OPEC is estimated to be 35 mmb/d (of which 7 could be required
for domestic use of the early nineties) leaving 28 mmb/d Zfor
internaticnal supply. Non-OPEC exporters could probably provide
£.5 mmb/d for a potential total placed in international trade of
36.5 mmb/d. Since, as argued later, oil exporters have reasons
to keep supply tight and might well not increase production
capacity, there could be little spare margin and a situation of

severely constrained supply would again be brought about.
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b. New Claimants for 0Oil

It is generally agreed that over the next fifteen years
increaseé¢ consumption of oil will more likely be a result of LDC
and Communist nations' growing requirements, rather than the
result of substantial increases in consumption by the industrial

nations of the free world.

During the 1970s, oil consumption among LDCs grew at an 8
percent average yearly rate, compared to a world oil consumption
average yearly growth of half that amount. In nearly every case,
t . growth in LDC o0il consumption exceeded growth in energy
consumption by two percentage points. It may be reasonable to
expect an annual average economic growth of about 4 percent in
the developing countries (LDCs) in the decade of the eighties and
perhaps beyond. While some efficiencies in the use of energy,
including o©0il, may be realized among LDCs, their aggregate
consumption of oil seems certain to continue to rise into the

1990s.

It is nct likely there will be an earlier, general lessening
in the dependa2nce of any developed or developing nations upon a
significant volume of oil imports. A few nations could beccme
self-sufficient and even exporters of petroleum, but these will
be isclated examples of no major importance to the general
anticipation of nations competinc again for supply once economic

recovery, however limited, begins.
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Only a remarkably small number of non-oil LDCs will make
large demands upon international oil and these likely include
only Brazil, India, South Korea, and Taiwan, at least through
this decade. New claims for a share of oil in world trade may
well come also from present non-OPEC oil exporters (such as Egypt
and China) whose domestic requiremerts will grow. The Soviet
Union itself is believed to be a likely claimant for a share of
0il trade by the late 1980s either ¢to supplement its own
declining capacity to meet Eastern European needs, or to meet its

own domestic requirements.

A compelling case has yet to bec made as to the future energy
situation of the U.S.S.R.: Will it be able to maintain its
energy self-sufficiency, and supply East Europe, even if it loses
its ability to export to West Europe? Or, will it supply its
clients, but have to obtain some foreign supply to do so? It
seems prudent to assume the lotter, for it is through an
anticipated or actual energy shortfall that the U.S.S.R. could
pose issues of great strategic consequence to the United States,
NATO and Japan. A critical appraisal of East Bloc needs argues
that it could require possibly 2<3 mmb/d of imports by the late

1960s.* The implications of such an import figure are twofold.

*Energy in Soviet Policy, U.S. Joint Economic Committee,
June 1981, p. 53.
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A loss in current exports from the U.S.S.R. to the Bloc of
approximately 2.0 mmb/d would have haéd to occur; thus those who
had been receiving Soviet oil would have to obtain those 2.0
mmb/d £from other sources. Direct Soviet demand could further
remove o0il from world trade, possibly in the order of 1 mmb/d.
The total new claim upon international oil might then be at least

that 3 mmb/d, a substantial guantity, referred to earlier.

Similarly, it seems imprudent to believe that China will
continue to be an o0il exporter through the balance of this
century. If the People's Republic of China (PRC) development
gains momentum, it is nearly inconceivable the nation will escape
the petroleum era. Rising transport demand alone could consume
Chinese production and, in time, far exceed any incremental
domestic production during the 1980s and 1990s. China may
continue to export to its client states and to Japan for
political and foreign exchange reasons, but these amounts will
not be significant. Hence, China will be in a comparable
situaticn to that c¢f the U.S.S.R. =-- both naticns will lose their
export capability. Nations which have imported Chinese oil will
have to find other suppliers, and then the Chinese may themselves
have to obtain outside supply. It is by no means impossible that
the effect of a Chinese loss of energy self-sufficiency would
result in a total, additional demand upon o0il in world trade of

something in the league of perhaps 4 mmb/d by the end of the
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1980s and possibly much more, by 2000 of which 2mmb/d would be

for China's own account.*

By then, the combined East Bloc and Chinese impact upon
available oil could conceivably be in the order of an increased
demand of some 5 mmb/d or an annual requirement equal to today's
average annual production from Saudi Arabia alone. Such a demand
-- most of which would have to be met from Middle East reserves
-- conveys its message loud and clear: the 0il Heartland will
acquire even greater importance as the key supplier of the

internaticnal oil barrel.

By 1998 the most significant impact of additional claims for
0il will still come from the East Bloc, (another 2mmb/d?) China
(+ 2mmb/d?) and emerging industrial nations such as Brazil,
Korea, etc. which could make substantial demands for still more
barrels =-- as much as another 4 mmb/d. Thus their collective
requirement could be for 8 mmb/d more, nearly 50 percent of March

1983 OPEC supply of oil into world trade. 1If one considers an

anticipated further increase in the OPEC itates' own energy
requirements, of perhaps another 2-3 mmb |, e outlook is one in
which these claimants alone, by the < he nineties could,

quite conceivably, total 11 mmb/d, or 60 percent of today's total
OPEC production of some 18 mmb/d.) By then, world demand for the

international barrel cculd total 45 mmb/d.

*In contrast to the generally optimistic prediction of
China's production potential, read the Petroleum Economist,
special issue on China, November 1981.




In sum, by the end ¢f this decade, there could be a greater
volumetric requirement for oil imports as OPEC has ever exported.
In 1979 31 mmb/d were put in international trade; by the late
eighties or early nineties the pressure upon o0il exporters to
provide 34.4 mmb/d will be severe; by the latter ‘'nineties,
demand could be as much as 45.4 mmb/d of internationally-traded
oil. Since available supply--at least by the end of the
'eighties--would leave little margin, if any, pressures on price
and to obtain secure supply will be rising. I£, in the
'nineties, very substantial additional recoverable resources are
not available, price increases of very substantial amounts can

only be expected as nations compete for their needs.
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C. Pricing of 0il

The principal concern about future prices is not so much
over moderate, periodic increases, but of the likelihood of price
surges such as happened in 1970 - 1974 ané 1979 - 1980 anc the
conseguent need for immediate substantial dollar outflows to pay
for imports, payments which nations will often be unable to meet
guickly through crdinary trade. Beginning in 1981 prices began
to slip and have recently reached a general level of about $28 -
$29 a barrel. While this decline in OECD imports has threatened
financial crisis for many suppliers of international oil, and
though some analysts warn of still further declines, moderate
economic recovery should restore stability and strength tc prices
as well as increasing volumetric demand. Quotas/production
contrcls now being tested will become increasingly useful to oil

exporters.,

A serious obstacle to production controls 1lies in the
distrust between Saudi Arabia, Iragq and Iran =-- the three most
important Middle East suppliers. In time, these three could
conceivably set the terms for international o©il; but in
competition with each other, which is more likely, each would
resurrect past oil grievances and historic bitternesses. In
either event, Saudi Arabia is unlikely to be able, unilaterally,
to manipulate international supply to the extent it has in past
years despite its acceptance of such a role in the latest OPLC

negotiations.
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Under such conditions, o0il custome:s might anticipate an
annual increase of some 2 percent in the real price of oil, over

the balance of this decade.

0f far greater significance to the consumer is the threat
that supply crises could again cause price surges of the kind
experienced in 1973-74 and 1979-80. The vulnerability of the oil

supply system to such crises is explored in Section VI.
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d. OQutlock for Alternative Fuels

A basic element delaying the shift from oil is the cost of
alternative energies including the unconventional oils of tar
sands and shale. In a period of general economic depression,
these expensive investments intc alternatives to conventional oil

are not being made.

Even with the resumption of a reasonably strong economy, a
number of the more important alternative energy forms will appear
to be economically unattractive or at best only marginally
attractive unless higher real prices for oil can be anticipated

with a high degree of probability.

A respected current estimate of comparative energy costs, in
1981 dollars per barrel of o©0il equivalent (thermal basis)
indicates that at the present 1983 OPEC average official cil
price of $29.00, all conventional oil but only some oil sands and
shale would be almost competitive; all conventional coal
(including imports), and some LNG supplies would also be
competitive. But synthetic natural gas or liquids from (imported

coal and biomass sources grown for fuel) would not be.*

*Energyv Profile, Shell London, 1982.




U.S8. Import Reguirements

The United States' future o0il reguirement and the extent to
which it will be met through a continuing demand for imports
could be the crucial factor in the world oil outlook of the next
decade and lcnger. On imports, nearly every analyst agrees: the
United States =-- at least through this decade =-- will remain
significantly dependent on international supply from fcreign

sources.

In summary, U.S. 0il demand in 1990 is estimated at about 16
mmb/d with domestic production of crude and natural gas liguids
(NGL) at slightly more than 9 mmb/d. The supply gap will be

offset by imports which might average about 6 mmb/d.*

Except for the addition of the North Slope reserves in 1970,
U.S. additions to reserves for a decade and a half have failed to

make up for cil pumped:; conseguently, as ''able A shows, the level

of U.S. reserves has declined steadily, warning that U.S.

domestic oil supply will decline. The great exception to this
trend came with the inclusion of lNorth Slope (Alaskan)

discoveries in 1970.

*Report of Americans for Energy Independence (lNovember
1980): John Lichtblau (Petroleum Industry Research Foundation);
Everett M., Ehrlich (Congressional Budget Office); Sheldon Lambert
(Shell 0il); David McNicol (Energy Information Administration).




TABLE A

Net Change in U.S. Proven Oil Reserves (MMB)*

Years Left of

Year Crude Production at Then
End 0il Prevailing Rates
1967 -75 10.3
1968 -669 9.8
1969 -1075 9.3
1970 +9369 1.7
1971 -938 11.7
1972 -1723 11
1973 -1039 : 55 0 |
1974 -1049 1}:3
1975 -1567 1.3
| 1976 -1739 11.0
1977 -1455 10.3
' 1978 -1682 9.2
| 1979 -752 9.1
f 1980 -5 10.0
1981 -379 10.0

Especially foreboding is that this record of declining
reserves comprised despite higher oil prices (through mid 1982)
and after an unprecedent:d amount of drilling activity. (See

Table B) .

*American Petroleum Institute, Committee on Reserves and
Productive Capacity and (after 1980) U.S. Department of Energy,
Energy Information Administration.
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TABLE B

DRILLING ACTIVITY (1965-1981)*

New Field
Total Exploration New Field Wildcats As
Wells Wells Wildcats % Total Wells
1965 41,432 9,466 6,175 15%
1966 38,194 10,313 6,158 16%
1967 33,818 8,878 5,260 16%
1968 32,914 8,879 5,205 16%
1969 34,053 9,701 5,956 17%
1970 29,467 7,693 5,069 17%
1971 27 300 6,922 4,462 16%
1972 28,755 7,539 5,086 : 18%
1973 27,602 7,466 4,989 18%
1974 32,893 8,619 5,652 17%
1975 39,097 9,214 6,104 16%
1976 41,455 9,234 5,840 14%
1977 46,479 9,961 6,101 13%
1978 48,513 10,677 6,505 13%
1979 51,263 10,484 6,413 13%
1980 62,464 11,916 7,034 11%
1981 80,537 15,168 R ,054 10%

1f estimates of the growth of energy alternatives prove tc
have been too optimistic, or conservation does not result in
sufficient energy savings, then U.S. energy demand must be met,
of necessity, by even higher imports. In this respect, the
change in the origins of oil imports since 1973 is significant to

U.S5. energy security over the 1980s:

*1965-1981, American Petroleum Institute, 1983,
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Venezuela and Canada, considered as two dependable and
leading suppliers, have been replaced by Saudi Arabia and

Nigeria, with Mexico as a new major source.

The United States ought to be prepared for a prolenged
dependence upon foreign oil. In 1981, the United States import
share of o0il consumed was 33 percent, but for Europe it was
closer to 90 percent, and for Japan it remained virtually at 100
percent. Without extensive and unremitting efforts to conserve
and to increase the production of energy from coal, gas, and
nuclear power, there is no reason why these proportions should

change.
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SECTION 1V

Pctentials for 0il Supply

a. Adeguate Resources

The single most critical technical determinant of world oil
production levels is proved o0il reserves* -- those amounts of oil
that are known with a high degree of certainty to exist and that
can be recovered under curre conomic conditions with present
technology. Reserves are the total of past discoveries, plus new
cdiscoveries, extensions and revisions, 1less production. In
short, reserve figures are an effective barometer of the net
results of o©il exploraticn and use. At the end of 1981 total
world proved crude oil reserves were listed as 678 billion
barrels, a figure which is approximately 23 times the same year's

world oil production of 30 billion bkarrels.

Figure I depicts estimated proven world oil reserves £from
1969 to 1981. The immediate striking feature of the graph is the
nearly unbroken high rate of growth (7.8 percent/year) in
reserves from 1969 to 1975, in contrast with the 2.6 percent/year

decline in reserves from 1975 to 13279. Significantly, this

*BP Statistical Review of World Energy, 1981.
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draw down ©of reserves occurred when the econcmics were
increasingly favorable, and concerns about security of supply
prompted renewed efforts to find exploitable o0il sources outside
of the Middle Eact. The more recent modest increase in reserves
world-wide indicates some new additions to reserves, whether from
discoveries, revisions, c¢r extensions. But given increased
expleoration activity, these results are not  necessarily
significant. The crucial gquestion is whether the upward trend
from 1969-75 1is to be continued or whether the 1975-79 decline
heralds the long-anticipated coming to a close of the petroleum

era which the record of the past two years will not belie.
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b. Production

World reserves at the end of 1981 totalled 670 billion
barrels, some 50 billion less than peak in 1975. 1In other words,
despite some additions to reserve, during the past six years the
world has in balance produced ©il at a faster rate than it has
added to its o0il "capital." It would be incauticus and even
reckless for oil importers to base their expectations on anything

other than a continuation of this general situation.

If only technical limitations on the supply of o0il are being
considered, then the ultimate restraint on the cumulative supply
of o©il is the amount of recoverable oil in the ground. In
attempts to divine the future (and before the advent of preferred
producing rates), numercus studies have been made that used
various methods to estimate the total volume of recoverable oil,
with a resulting general consensus of some 2000 billion barrels.
Of this amount, roughly half, 1044 billion barrels, has been
discovered and consists of proven reserves (670 billion barrels)
and cumulative production (366 billion barrels). Thus, if
conventional wisdom is correct, and »ast experience is a guide to
the future, the amounts of o0il remaining to be discovered may be

about as large as the total that has been found to this date.*

*Read "World 0il Production" by Andrew R. Flower, Scientific
American, !March 1978 for a definitive review.
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There is, of course, little factual basis to such an assessment

-= it is largely an extrapolation from past experience.

The discovery of o0il is never certain and even maintaining
the average rate of additions of approximately 15 billion barrels
* per year, which is the record of the past decade, is doubtful.

The most promising regions have been surveyed and the largest
fields may have already been found. A respected analyst, Richard
Nehring, combined these two factors in a 1978 study of giant oil
fields and determined that the discovery of new supergiant fields
(at least 5 Dbillion barrels) has declined to almost zero.
Furthermore, much of the potentially large oil-bearing areas are
offshore or in disputed or international regions such as tte

Arctic, which raises added difficulties.*

It is not clear how much of the lack of growth in reserves
stems from a genuine dearth in prospective regions. A prominent
contributory factor of the poor discovery record in recent years
criginates in the adverse political policies of governments which

' have discouraged the major oil companies from pursuing the search
| barrels must be added to reserves annually through discoveries
and improved recovery technigques. Obviously, this is not yet

happening and may never do so.

**Richard Nehring, Ciant 0il Fields and World Oil Resources,
Rand Corp., Santa Monica, California, 1978.
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Because large additions to these reserves cannot be counted
on, producing nations have thought about a worst-case scenario:
that of no additions toc their reserves. Obviously, this is not
likely to be the true case; there will almost always be at least
some additions, some discoveries. Nevertheless, prudence dic-
tates consideration of such a worst case scenario especially when
a country depends heavily on its revenue from oil sales. It 1is
largely these scenarios that have provided the background tech-
nical factors which, together with the political, economic, and
social considerations, argue for restrained or no production
increases when ocil prices more than meet the anticipated revenue
needs of the supplier which was the case during the 'seventies
and through mid 1982; it will again be the case when the market

firms.

International oil analysts attempt to weigh some of these
factors to estimate the amount of o0il likely to be put in inter-
naticnal trade. They tend to divide exporting nations into low
or high "absorber" categories depending upon their assessment of
the degree to which a producer can spend o0il revenues effec-
tively. The analysis is so subjective as toc be of little value.
The final Jjudgment is that of the supplier and no supplier
disclcocses the reasonir; behind the selection of a particular

volume and later on, of subsequent changes in that amount.

Thus, the technical capacity to produce o0il in even larger

volumes exists. The designed capacity of facilities (the highest
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productive level allowed by the original design of the facility)
of OPEC members (where the spare capacity lies) is 41.4 mmb/d;
the maximum sustainable capacity to produce at high rates for
limited periods is 35 mmb/d while "available" production from
producers (their preferred rate) has been about 24 mmb/d.
Current producticon is at 17.5 mmb/éd (with some 15 mmb/d for

export).

In summary, although world reserves are adequate to meet
demand for a great many years, there is still a finite 1life to
these diminishing resources. In many instances, the steady drain
on reserves has already alerted producers to the time when their
income and energy needs can no longer be met from their oil.
Thus the physical adequacy and technical capacity to produce

begin to set limits of their own on the availability of oil.
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Os Importance of Middle East Supply*

A critical facteor for world oil supply will be the Middle
East's continuing position as the prime source (50 percent) of
internationally-traded o0il. On a percentage basis, the Middle
East's contribution to world supply may decrease through the
successful implementation of preferred producing rates (discussed
later) and/or a possible increase in supply from other OPEC or
non-0OPEC suppliers. Nevertheless, between now and 1998 there is
no reason to expect there will be a large encugh increase in oil
supplies outside the Middle East to affect its role as paramount

supplier to the world.

At present, 2xports from the Gulf total not much more than
10 mmb/d, an exceedingly low volume compared tc some 22 mmb/d in
1977. The Middle East's production potential is so great as to
allow it to continue or increase its preeminent position among
0il exporters through the end of the century. Even if Middle
East exporters achieve only minimal success in improving upon
their capability to increase recovery rates from Jjust present
fields, they should have the technical capacity to maintain the
previous high levels of exports throughout the next ten years and

even longer in spite of domestic o0il consumption increases,

*Defined as the Gulf region of key suppliers.
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Ultimately, growing demand will result in most of the oil
produced outside the Middle East being consumed regionally or
within the producing country itself, with the possible exception
of Mexico. Thus, the prime source for oil in inter-regional or
worlé trade will remain the Middle East. It may only be with the
coming into large-scale production of the unconventional oil
resources of the Western Hemisphere =-- not expected before the
year 2000 at the earliest -- that the role of the Middle East in

international energy supply will be seriously challenged.*

The disturbing observation is that, for o0il importers
generally, dependence upon Middle East supply is inescapable yet
the region remains politically volatile. It is subject to
internal strains which are difficult enough to cope with but are
made worse by the conflicting interests in the region between the
U.8.5.R. and the United States. None of these complicating
factore will disappear; each holds an acute potential for

affecting supply.

*"Unconventional” oil is the term applied to resources which
have to be mined or subijected to different processes from those
customarily relied on to obtain crude oil.
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SECTION V

Availability of 0il (Action3 by Covernments)

a. The Objectives of 0il Exporters

From the foregoing, despite uncertainties about future
discovery rates and improved recovery techniques, there will be
no shortage of oil for physical/technical reasons for the next
ten years and beyond. There is also no reason to doubt the other
proposition there will be no rival to o0il =-- no general dis-
placement of it -- from any alternative energy source through the
next several decades. But the volume actually placed in inter-
naticnal trade is almost certain tc be limited by the actions of
governments and for reasons in addition to concerns about the

life expectancy of reserves.

In the near-term future the availability of o0il will most
likely be determined to a large extent by non-technical factors.
Political, social, economic, ané security considerations =-- and
not market forces alone -- will influence the determination of

export volumes. The factors, however, will be placed against a
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background of technical judgments about their reserves that will
predominate in the long-term. Supplying nations are fully aware
of their finite nature. In the meantime, it is vital tc each
supplier to maximize the return on the sale of its oil. Again
and again this compels the suppliers to want to limit the amount

cf o0il exported.

Reflecting this consideraticn, the dominant feature govern-
ing the supply of o©il is the adoption by all Middle East oil
producers of a policy of Preferred Procducing Rates (PPR) when the
world price of o0il is such that national objectives can be
achieved by a production level lower than capacity. Over the
past ten years, only the last two have seen a lowering world
price and reduced demand which does not correspond to producers'
basic revenue needs. It is their basic assumption that the
current decline in demand will prove temporary =-- that the
contemporary so-called "glut" will be socaked up in economic
recovery and, once again, it will be the oil exporters which will

determine volumes and prices.

Historically, production forecasts followed a general
methodology. 0il demand estimates were based upon projected
economic growth rates and/or the continuation of past trends.
The probable, usually maximum, output from non-OPEC nations was
set against demand and the remainder was assigned, in effect, to
OPEC =-- predominantly Middle East members =-- to supply. Thus,

projections for OPEC production levels were not what those
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nations might decide to prcduce for reasons of their own, in-
cluding their appraisal of the market, but were instead what OPEC

would have to produce if there was to be no supply "gap."

The producing nations of the Middle East have declared over
many years that they no longer intended to be the automatic
provider of o0il to the industrialized world. They have the
longer-run intention of increasing real prices and causing demand
to drop to a level which they define as in their interest to
supply. As long as the OECD nations do not invest in
alternatives, the o0il suppliers know that even moderate eccnomic
recovery will leave the latter as the settler of volumes and
prices for internationally traded oil. The hopes held in the
Western world that now and in the long run suppliers' preferred
producing rates will give way to increasing demand without major
real increases in price stand little chance of being realized.
Faced with too rapid economic growth and sccial change an., above
all, the desire to prolong the o0il era, producers still have many
incentives to limit preoduction increases or to invoke production
cutbacks to sustain price and conserve their diminishing

reserves.,
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b. Preferred Producing Rate (PPR)

Producers' oil interests are thus defined by their present
and prospective circumstances and their domestic and foreign
objectives. Each producer will be different from all the others.
In the contert of developments in Iran and Afghanistan and
continuing Iragi-Iranian hostilities, additional objectives may
be served -- such as securing Western military and political
support. Rebuilding of Iranian and Iragi oil facilities will
become a central objective of these nations and competition
between them and with Saudi Arabia will greatly heighten tension

in the region.

Note, moreover, that in addition to the factor of OECD
demand, and whatever amount of o0il imports the U.S.S.R., China,
and LDCs may require, oil exports may decrease simply as
suppliers' domestic demand for o0il products increases. A
procducer nation's PPR may rise to meet its own reguirements not

to satisfy a demand for more oil in world trade.*

The political ingredient in decisions setting levels of oil
production and thus of exports is of growing importance. The
primary political constraint on o0il production levels was most
recently demonstrated in Iran, where the new leadership first

ordered lower oil production but now is encouraging higher

*QECD/IE2 World Energy Outlook, 1982,
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levels to obtain revenue which cannot be earneé quickly on the

scale required through the sale of any other asset,

But the principle of reduced oil production is also seen as
a way to lessen what is viewed in several OPEC nations as
destructive "westernization" of their societies. Fearing that
their societies face domestic instability because of over-rapid
growth, diverse opposition groups with different purposes in mind
are protesting production levels which result in revenues in
excess of basic needs. The general anti-western attitude in the
region which has deep historical roots focuses discontent over
manifestations of unwanted change on the catch-all of
"westernization," which some equate with industrial develcpment,
It is the convenience of anti-western symbols which makes
possible a producer nation's adoption of 1lower PPRs for
political, anti-foreign reasons as well as for concern about the

pace and direction of social change caused by large o0il revenues.

In addition, producers see insufficient evidence that oil
importing nations will continue to lower consumption, re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>