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ABSTRACT

LIMITS ON SAUDI ARABIA'S OIL PRICING POLICY:
A SHORT-RUN ECONOMETRIC-SIMULATION MODEL

By
Omar S.M. Bagour

Crude petroleum, despite its presence and usefulness
since the 1870s, came to hold an unprecedented importance
during the 19708 -- a decade dramatically but erroneously
called the "energy crisis decade". Analytically, this
study traces the evolution of the international oil
industry from privately-owned and dispersed production
units to its highly-integrated oligopolistic structure, to
its cartel-like phase, and lately its state of devolution
into quasi-cartelization with tendencies toward competitive
price-setting.

The quasi-cartel phase (1970 to 1980) witnessed OPEC
members' inability to maximize joint revenues; nevertheless
this was an impressive episode of income transfers to the
OPEC members. The absence of a unified OPEC policy is
largely attributed to frequent Saudi Arabian
pricing/production decisions to influence oil price
changes. Such demonstrated ability in the past prompted
many to attribute o0il price current downward rigidity to
Saudi Arabian unwillingness to increase production.
Empirically, this study presents a simultaneous equations
0il market model in a simulation setting to test the above
hypothesis and to predict future o0il prices under specific

assumptions.



Omar S.M. Bagour
Three supply sources are identified: a) major non-OPEC
producers (Britain, Norway and Mexico) assumed to be
price-takers; b) the OPES group (OPEC excluding Saudi
Arabia) acting as price-maximizers; and c) Saudi Arabia's
supply decisions assumed constrained by budgetary
requirements. The simulated, non-cooperative assumptions
enable this study, based on 1970-1984 statistical data, to
predict supply responses by the OPEC group excluding Saudi
Arabia to unilateral, sudden and non-transitory Saudi
Arabian production variations and the ultimate effect of
such actions on oil prices.

The major conclusions of this study are: 1) contrary
to popular belief the international oil industry rarely, if
ever, operated competitively, 2) the sole association of
o0il price increases to the embargo of 1973 is an outright
distortion of facts, 3) the roots of the so-called energy
crisis lie in: a) post-World War II West European
reconstruction, b) U.S. industrial adjustments from a war
to a consumer-oriented economy, c) the continuously
dwindling o0il reserves in major industrial countries, and
d) the comparative advantage of location and cost-per-unit
of the Middle Eastern oil, 4) barring further market
institutionalizations, a per barrel price below $15 by the
end of 1990 (in constant 1984 prices) is not unlikely, and
5) future Saudi Arabian pricing/production policies to
exert downward pressures on prices could lead to price
increases, if perceived to be permanent by the OPEC group

excluding Saudi Arabia.
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CHAPTER I. THE SETTING AND THE PROBLEM
1.1 INTRODUCTION

Resource economists as well as economic historians may
not resist the robustness and elegance of summarizing the
developmental experience of Saudi Arabia with reference to
a single natural resource: o0il. For the economic and
social transformation that Saudi Arabia has undergone since
the early 1960s and is still witnessing could not have been
attained at its observed scale or pace without the massive
infusion of o0il revenues.

The developmental experiences of other oil-producing
countries in comparison to Saudi Arabia's experience,
however, do not vary significantly. From a purely
theoretical view, oil-producing countries' development
efforts are novel. After World War II, economic
development theoreticians took comfort in identifying a set
of socio-economic and institutional characteristics to
group the world into three neatly-nested categories:
developed, developing, and underdeveloped. Low income per
capita, reliance on the agricultural sector as a major
source of national income, and low human productivity
(mainly due to a population growth rate outstripping growth

rate of capital stock) were, and to a large extent still



are, the major fundamentals upon which international
economic progress comparisons are based. The elegance of
countries' grouping and the almost universality of economic
backwardness characteristics gave students of the field an
illusive promise. The two decades, 1950 to 1970, witnessed
a rise of development theories that invariably reduced
development efforts to identifying and relaxing a set of
constraints. The intellectual "mirage" began with the
vicious circle theory (low per capita income is responsible
for the paucity of personal savings, and thus insufficient
domestic capital is the bottleneck):; increased demand is
the initiating development force (save your profits, spend
your wages); the gtages of economic growth (an inevitable
socio-economic progression for orderly development); the
leading sector argument (specialization based upon natural
endowments); the big push theory (capital shock to a
sleeping economy); the basic needs approach (the
anti-climax to distribution via growth); and finally, the
supply side growth orientation (a blatant public policy in
favor of those who "have" and "can") (Bagen, 1975, pp.
162-194; Meier, 1970, pp. 169-190, 420-479; Yotopoulos and
Nugent, 1976, pp. 3-14, 164-182).

A theoretical fallacy to which almost all market
development theoreticians committed themselves rested
within a premise that could be safely summed up as:

"market passive participation.®” Patterns of demand for the



products of developing countries as expressed in world
markets would determine their products' price. Developing
nations were encouraged to produce efficiently (utilize the
unlimited supply of their zero, if not negative, labor
marginal productivity‘i la Lewis' dualism)l and engage in
foreign trade. 1In essence, the world market loomed larger
to nullify individual efforts of pricing above true
marginal costs.

That the effort of a single supplier to charge a price
above the competitive market is doomed to fail was, and
still is, an indisputable axiom among economists; that the
collective efforts by commodity suppliers to render the
above assumption invalid were hardly perceived. For the
few, the far-gighted, the doom-sayers, even if such a
phenomenon should rise, it would be short-lived. This
conviction grew out of theoretical modeling and previous
unsuccessful efforts toward collective action by primary
resources suppliers (Stocking and Watkins, 1946,

PP. 3-14). Thus, studies of international resource
development and trade enjoyed an era of tranquility, if not
dormancy, theoretically initiated and historically
supported.

lrewis, W. Arthur,
i + Manchester School of Economic
and Social Studies, May 1954, Vol. XXII.



0il producers, however, proved to be "mavericks"; be it
a divine choice or a foul of nature, they were awakened by
the unexpected economic importance of their petroleum.
Traders by heritage and education, they needed not look
beyond simple arithmetics to realize the role oil played in
augmenting the industrial machinery and enhancing the
living standards of their wealthier and more prosperous
trade partners. And it took them a while, almost 25 years,
to realize that the commandment of "passive participation"
in world markets was neither necessary nor sufficient to
insure economic salvation. Their admiration grew for the
market role the oil companies enjoyed over pricing their
resource; and as good students, they emulated the then
existing intra-companies' coordination strategies to enter
the market, a power arena in reality, as active
participants.

For one to claim that the then major oil producers'
(Venezuela, Saudi Arabia, and Iraqg) sole objective for
collective action was economic gains is sheer ignorance, if
not outright disingenious. The early years of the
Organization of Petroleum Exporting Countries (OPEC),
1955-1970, were the cradle of worldly progressive thinking
[ask not what your country can do for you; ask what you can
do for your country) and the infancy years of OPEC were a
true reflection of the character of its "founding brothers”

(Duguid, 1970, pp. 195-220). The coordination efforts



between Venezuela, Saudi Arabia, and Iraq and the slow
emergence of OPEC since the 19508 find their potency in the
unique blend of its most famous proponents: the then Saudi
Arabian Director-General Mr. Abdullah Al-Tariki and the
then Venezuelan Minister of Hydrocarbons, Mr. Alfonso
Perez. Where the first was aflame with enthusiasm and a
faithful nationalist, the latter was a quiet and pragmatic
diplomat. They at many times differed over the role of
foreign o0il companies in their respective countries'
economic affairs; at times they disagreed over a bargaining
strategy; and more than once they struggled over the use of
their respective countries' political support to influence
an outcome. Yet, they rarely permitted their differences
to surface in an official meeting. O0il companies'
spokesmen almost unanimously report that one would be
discussing an issue with Perez and hearing the views of
Tariki, and vice versa. OPEC benefited greatly from the
wisdom and paternalistic devotion that both Perez and
Tariki generously offered.

OPEC, with particular reference to international
resources development and management, is more than an
economic phenomenon. The duration of its command over
Pricing and exploiting its members' petroleum resources is
almost unparalleled. Aside from the huge financial
revenues, the pace of modernization enjoyed, and the

worldly political influence, OPEC had introduced new



realities: first, that development efforts, contrary to
conventional wisdom, cannot realistically be viewed as
passive responses to market conditions; gecond, that
natural endowments specialization (; la Heckscher-Ohlin
mode) have to be recast in coalition settings if it is to
have practical relevance; third, that resources development
and exploitation is subject to economic as well as
political objectives; and that economically-motivated
"nation-coalitions®™ may be more of the norm than the
exception; and finally, that theoretical premises regarding
the rise/demise of entrepreneurial cartels may not
necessarily hold in the case of sovereign-states cartels.
With the intention to address these issues, this study

is undertaken.

1.2 PROBLEM STATEMENT AND STUDY OBJECTIVES

Current OPEC members, given the size of their proven
reserves, the relatively low costs of production, and the
relative ease with which current production capacities
could be augmented could, through various oil-supply
policies, influence not only the ultimate world oil market
price but the rate at which non-OPEC additional oil
investments could be undertaken and the pace at which
alternative energy sources could come forth.

Saudi Arabia, a member of OPEC, through manipulating

its 0il supply, had been able to influence the rate of



increases in oil prices. Within the foreseeable future,
Saudi Arabia stands alone in its ability to augment its
productive capacity, given the size of its proven reserves
and the existing petro-infrastructure, to ameliorate sudden
supply interruptions/shortages.

For this, and undoubtedly a host of other factors,
Saudi Arabia has been subjected to tremendous worldwide
pressures.l These pressures have taken many forms,
ranging from outright "over-pricing" its purchases of
physical capital and implementation of public and private
development projects to, unfortunately, speculative schemes
of direct "takeovers" of its oil fields (Ignotus, Harper,
March, 1975). Notwithstanding the hoax of the latter,
intermittent Saudi production increases have been induced
under the lure of: greater internal stability, cessation
of regional turmoil, the overall impact on world economic
and political stability, expanded bilateral educational and
technical agreements, the establishment of joint
commissions on economic cooperation, preferential access to
private and public financial assets and, not the least in a
list of many, arms sales.

The record of the last decade has shown that many of
these promises could have been fulfilled without the "high"

price paid for them, i.e., increased Saudi production.

lsee: Report to the Congress of the United States
(GAO: washington, D.C., May 12, 1978).



Eroding value of financial assets; subjugation of these
assets to political whims; suspected technical feasibility
studies and social unacceptability of a number of projects
implemented; imposition of contractual clauses that could
render some of the equipment purchased inoperative, and
increasing tendency toward protecting petro-chemicals'
Western marketsl are, at least, unpleasant indications.

At the heart of the above claims is the market price of
oil,

The objective of this study is to investigate the
assumed economic power assigned to Saudi Arabia in terms of
influencing the ultimate world price of oil. Thus, we
intend to estimate the ensuing price of o0il under
assumptions pertinent to the demand for o0il, the non-OPEC
sources of supply, and OPEC with the exclusion of Saudi
Arabia, with a specific modeling of Saudi economic
behavior. The analytical frame of the study problem is
viewed as:

a) given a set of resource-utilization assumptions

pertinent to non-OPEC o0il producers,

b) given a set of assumptions pertinent to the economic

bebavior (objectives) of OPEC producers (excluding
Saudi Arabia),

lsee: "Saudi Petroleum Buildup,” 0OGJ, February 4,
1985, p. 33.



c) identifying a maximum sustainable production
copnstraint and a minimum expenditure requirement,

d) what, then, could be the world price of oil when
Saudi Arabian production levels vary within the
identifiable boundary.

Conceptually, this approach differs markedly from

previous work (see Chapter VI, Sections 6.1 to 6.4). 1In

contrast, Saudi Arabia is not postulated here to play the

role of the residual supplier. A market gap that may ensue
between insufficient o0il aggregate supply and the quantity

of 0il demanded at any time (i.e., excess demand) would
translate itself into higher prices. In addition, the
introduction of a specific welfare function for Saudi
Arabia rules out the price-moderation-behavioral assumption
that had swamped OPEC modeling-behavior studies. 1Instead,

Saudi Arabia is assumed to exhibit an inward-looking

policy.

1.3 IMPORTANCE OF THE TOPIC

There are a number of focal points where one could
assess the contribution of this kind of research. At an
outer boundary the place of energy resource, its relative
costs and uninterrupted availability could hardly be
exaggerated whether the perspectives were the
technologically advanced countries, developing nations, or

even the less developed countries. To an industrial
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country, the concern may lie in the relative costs of
energy and stability of supplies. Granted that the
majority of the industrial countries have a ready access to
their own petroleum as well as other energy-producing
resources (such as coal, hydroelectricity, nuclear, wind or
solar) volatile (i.e., non-market oriented) changes in the
price of oil could entail massive "retooling costs" which,
other things constant, would be reflected in the market
price of a country's own goods and services. Nations
produce to consume within their own boundaries and to trade
with other nations to satisfy the diversity of current,
consumptive needs and/or augment current and future
production and consumption standards. An unexpected rise
in the price of o0il would necessitate an accommodating or
insulating policy choice (monetary and/or fiscal), the
choice of which rests largely with a country's development
stage of its energy sector. The policy response would
ultimately have its impact on other resources markets, the
labor market, and the financial sector. Given a country's
relative weight and composition of its foreign trade (to
its own domestic economy), industrial countries may have a
larger range in either domestically absorbing or shifting a
portion of their energy bill to other trade partners.

For a developing nation or an underdeveloped country,
the intended effects of manipulating fiscal and/or monetary

policy tools might be less predictable. Where the policy
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emphasis might be on developing financial institutions to
retain and augment domestic capital or attract foreign
investments, "over-adjusting" the price of a national
currency [i.e., devaluation] may lead to a temporary surge
in the trade side of the balance-of-payments at the expense
of an increased domestic inflation rate. An increase in
0il price may require an increase in commodity (indirect)
or income (direct) tax rates which, other things constant,
could affect personal disposable incomes and national
saving-to-income ratios.

To the oil-producing countries, the majority of which
depend on obtaining revenues by exporting a small bundle of
natural (or semi-processed) natural resources, the
situation is less prone to policy manipulation. They have
more than an economic incentive to maximize the obtainable
market price of a unit of oil. An increase in the price of
0il means, in simple arithmetic, an increase in public
spendable income. Whereas to most oil-importing
governments an increase in the price of oil may mean market
adjustments and intensification of efforts to further
develop their own energy resources to an oil-producing
government, more often than not it translates into
political survival. Given that in oil-producing countries
petroleum resources are publicly owned and given that
public expenditure is the major if not the only stimulating

force, then efforts in the fields of economic
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diversification, investment in human capital, public
industry subsidization, and public welfare programs all
hinge upon the per-unit oil revenue. In addition, oil
revenues are the major source to obtain physical capital,
contract for skilled labor and finance private consumptive
needs. The concerns of the early 1970s due to large
accumulation of financial surpluses accruing to oil
producers (due to oil price increases) have been quietly
silenced as witnessed by the scope of almost all
oil-producing nations' participation in international
trade. To close the circle, an increase in the price of
oil, ceteris paribus, reflects possibly a more than
equivalent proportional increase of marketing possibilities
for the industrial countries' goods and services.
To Saudi Arabia, the research topic is just as relevant
if not truly needed. The three ambitious development plans
(1970-1985) upon which Saudi Arabia has embarked could not
have been conceived without the associated increase in the
price of oil. Not only has Saudi Arabia been able to carry
out its major development projects but the sudden wealth
status had also enabled it to partake in new regional and
worldly diplomatic roles. From a foreign relations
historical perspective, it would be safe to hypothesize
that the events that led to the rapid development of the
oil sector are by themselves crucial parameters impinging

upon the direction and scope of Saudi Arabia's diplomatic

relations.
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Western countries' (and particularly the U.S.)
involvement in Saudi Arabian trade and development dates
back to the discovery of oil in the 1930s. The
Arabian-American 0il Company (ARAMCO), whose assets are now
Saudi government-owned, began to develop the kingdom's oil
industry and had been a prime mover in designing
feasibility studies and implementing major petro-chemical
projects (as witnessed by the rapid development of
petro-complexes in the towns of Jubail and Yanbu) .l 1In
June 1974, Saudi Arabia and the U.S. agreed to establish a
joint Commission on Economic Cooperation; a reciprocal
technical cooperation agreement was signed in February
1975, and permanent U.S. representation to the commission
was established in the kingdom's capital (Riyadh). OUnder
commission auspices, cooperation between the two countries
has grown in such fields as technical training and
education, agriculture, sciences and technology,
transportation, government administration,
industrialization, and solar energy research (Vielvoye,
QGJ, pp. 74-78).

Saudi Arabia is the largest Arab customer for U.S.
products and services and the sixth largest market for U.S.
products worldwide. 1In 1982, U.S. exports to Saudi Arabia
amounted to $7.9 billion, while imports totaled $3.8
billion; as of 1982, U.S. (21 percent), Japan (19 percent),

lgsee: NYT, pp. D-1, D-5, October 17, 1979.
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West Germany (11 percent), Britain (7 percent), Italy

(6 percent) and France (5 percent) were the major sources
of Saudi Arabia's imports with almost 70 percent of Saudi
Arabia's imports originating in these countries (See: SAMA
Annual Report, 1983, p. 60). In 1984, more than 500 U.S.
firms maintained offices in the kingdom; many of these
firms entered into joint ventures (with Saudi partners) and
their services extend into the fields of engineering,
construction, health, and consumer and defense services
(See: "Gist," U.S. Department of State, Dec., 1984).

Being a member of OPEC with the largest proven oil
reserves, financial surpluses, and expansible production
capacity, and with the political situation in the Middle
Bast as it stands now (the chronic Arab-Israeli conflict,
Soviet occupation of Afghanistan and Soviet military
presence in the southern parts of the Arabian peninsula and
the African Horn, the political factions war in Lebanon,
the Irag-Iran war, the Gulf Cooperation Council) Saudi
Arabia is unavoidably immersed in the grandiose "congeries"
of world foreign relations. A Saudi Arabian economic
decision hinges upon six interlocking axes:

a) Saudi Arabia's economic and political interests,

b) Saudi Arabia's economic and political initiatives

toward Arab unity,

c) Saudi Arabia's membership obligations to the

objectives of OPEC,
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d) Saudi Arabia's responsibilities as guardians of the
holiest Moslem shrines, and the support for Islamic
brotherhood,

e) Saudi Arabia's economic, political, and security
relations with its western partners, and

f) Saudi Arabia's responsibility as a member of the
world community in terms of international economic
stability and political calamity.

Increasing petroleum revenues had enabled Saudi Arabia

t< ameliorate some of the regional political turmoil,
€ 3x tend financial assistance (grants and low-interest loans)
to a large number of less developed countries, and partake
in a larger aid role through the international
© xrganizations. At the domestic level, development and
QA1 versification efforts have clearly underlined the need
T orx socio-economic and institutional adaptation.
D 1 gcussions of this subject remain in the realm of
= pyeculation or educated guesses at best due to insufficient
#8 tudies on the subject. It is the observation of this
| thor, however, that a number of concerns still require
| O me satisfactory answers. Some of these are:
a) Questions regarding the scope of the current
development projects with reference to population

and its growth rate [the population base has been
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estimated at 8.5 million endogenous inhabitants at
best].l

b) The extent to which petro-dollars are substitutable
for a well-defined Saudi foreign policy both
regionally and worldly, and

<) The extent of Saudi Arabia's fulfillment of its
obligation to OPEC's objectives and maintaining an
oil price consonant with its price-moderation
policy.2

In 1983, Saudi Arabian proven oil reserves were
est imated at more than 166 billion barrels; these reserves,

at the current world oil consumption, should carry the

Country well into the 21st century. Currently, Saudi

Arabia accounts for 10 percent of the non-Communist world
€ xude oil production, and only the U.S. and the U.S.S.R.,
T rom a position of declining reserves, produce more. Thus,
Qntil the Saudi Arabian economy reaches a stage where more
T han one resource could significantly contribute to

D& tional income, oil pricing policies will be critical to

QAo mestic development effort and Saudi foreign policy

Op>tions.

———

lsee: Saudi Report (Policy Statements by H.E. the
Saudi Arabian Minister of Pinance and National Economy) ,
Vol. 6, No. 9, April 2, 1984, pp. 1, 6.

2gee: Saudi Arabia (the Monthly Newsletter of the

§°Yal Embassy of Saudi Arabia, Washington, D.C.). For
©oli cy Statements of H.M. for the fiscal year 1984-1985,

Vol. 1l, No. 4, May, 1984).
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l.4 RELEVANCE OF THE TOPIC TO THE KNOWLEDGE BASE
Synchronized production/price efforts by commodity
producers are as old as institutionalized markets.
Ecormomic history books and court archives are laden with
case 8 of producers' attempts at collusive behavior
(Stocking and Watkins, 1946, pp. 14-519). The earliest
reco xded case of an international cartel is the salt cartel
of A1301. In those days, salt was an indispensable
commodity for food preservation - perhaps as important as
oll as a source of energy today. 1Its price had been
declining because of competition between the salt mines of
King Philip the Pair of France and those belonging to the
King of Naples, Charles II. Florentine bankers who leased
these nines proposed that competition be eliminated by
forming a joint company that would sell joint output at a
Qnjiform and higher price, thereby increasing their income
A s yell as the royal incomes. Not only did financial
A ngtitutions directly intervene in economic activities to
8 @ xve their interests and those of their clients, but
Te1ligious institutions also did so effectively. For many
¥ ears, the Turks had controlled the world production of
| Ll unm (a key ingredient in cloth dyeing and leather
Canning); its marketing in Europe was carried out by
Wealthy Italian firms who paid royalties to the Turkish
8ultan. In 1461, however, rich alum deposits were

Aiscovered in the Papal State, and Pope Pius II, in
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col 1 aboration with the Medici, set up a company for their
exploitation.l In order to eliminate competition, the

Pope officially declared Turkish alum as heathen and
prolm ibited Christians from buying it.

Political factors and national interest justifications
rema in, in many cartelization efforts, the most effective,
and +the least accessible, to research.2 The Organization

of XPetroleum Exporting Countries (OPEC) emerged under

simdilar circumstances. As Chapter IV shows, it was due to

int er-industry competition (the "Seven Sisters" and the
"independents”) that 0il prices declined to an
Unprecedented level, affecting producing countries'

IXewvenues and political stability.

By 1978, resource and welfare economists' concerns

Tocused on the eventual price that OPEC may be able to

<harge for its oil. Briefly, the first group's focus was

The long-term implications of the resource management,

i L e., the relationship between increased prices and

———

lpistorical efforts at cartelization were not solely
Xegtricted to land products. Medieval craft guilds (of
Wi ich today's labor unions are a modified version) set
Wo rking hours and output quotas; prohibited members from
8oO1liciting each other's customers or finishing the work
St arted by another member, and prevented non-members from

Practicing their trade (through the apprenticeship system
& nd abolishing tools lending).

2puring the 1920s, the rubber cartel was initiated by
Winston Churchill, then Secretary of State for the British
Colonies, who designed the scheme and justified its
Organization to pay World War I debts to the U.S.
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inc reased supply sources, whereas the latter's concerns
wvexr € the distributional effects of increased prices within
a g diven country and among nations. At the heart of these
int errelated concerns was and still is the eventual price
of o©il.

That OPEC possessed a market power to influence oil
prices became an axiom for empirical work practitioners by
eax 1y 1977. This, in return, induced interest in modeling
OPEXC's behavior (to identify situations/conditions that
could decrease OPEC's acquired market power) and estimating
future price levels (by using econometric and simulation
techniques). Sections 6.1 - 6.4 present a detailed
€wvaluation of some of the major empirical work in this
AQrxea. Suffice it here to identify some of the current
models' environmental and behavioral attributes and
Contrast them with what this research aims to achieve.

These are:

a) The perception of OPEC as just another market
supplier in the energy market without due attention
to its market power in setting prices [e.g.,
Adelman, 1972-73, 1980; Dunkereley and Jankowski,
1980; Hogan, 1983],

b) The selective choice of a group of OPEC members as
"core" producers (usually Saudi Arabia, Abu Dhabi,
Kuwait and Libya) and predicting future oil prices

under cooperative assumptions among the “core"
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members [e.g., Kosobud and Stokes, 1980; Saunders,
1983].

Predicting OPEC's behavior in future price setting
over a long period of time (e.g., until the year
2010) with division among OPEC members as “"savers"

and "spenders" (most notable Pindyck, 1979).

In addition, the above cited works as well as others do

nott account for the market changes that have evolved since

1981,

a)

b)

Some of these are:

The need to empirically account for the increasing
production role of some of the major non-OPEC
suppliers. Prominent among this group are Britain,
Norway, and Mexico. An important factor explaining
the current trend toward declining prices is these
countries' abilities (as well as the collective
production effect of some other minor suppliers such
as Egypt, Oman, Colombia, Zaire, Cameroon, Malaysia,
and Brunei)l to offer increasing petroleum for

sale, thereby acting as "free-riders® and
undercutting OPEC's official price.

Bven within OPEC, the disparity among members in
proven crude petroleum reserves, short-run potential

for increasing oil supplies, the capacity of

1as of the end of 1984, the combined crude production
Of these countries was estimated at 2.1/mbd with an
Aggr egate crude petroleum reserves base of 12.4 billion
arrels (See: 0QGJ, December 31, 1984).
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existing petro-structures to accompany increased
production, foreign exchange development needs,
relative ease of liquidating foreign financial
holdings, and availability of emergency cash; these
and undoubtedly others do affect a country's (or a
group's) pricing decisions.

Given the price setting influence that OPEC has
acquired since 1971 (the phase of
governments-companies price bargaining), many
econometric studies (using time series data) do not
separate this time period from the pre-1971 period.
This is a problem of aggregation that could
"contaminate" parameters estimates.

From the viewpoint of policy guidelines and policy
options, there is a need to specify a time span
within which model variables are assumed or are
expected to exhibit relative stability.
Notwithstanding the inevitable element of
subjectivity, observations teach us that a
projection horizon beyond, say, 10 years may be less
relevant for the formulation of decision-making
guidelines. The observed adjustment to price
increases since 1976 in terms of intensified
conservation efforts, improvements in industrial and
personal equipment's energy use, increased

availability of alternative energy sources (and/or
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reneved interest in existing energy sources such as
coal) and increased petroleum reserves and
production worldwide could render some of the
guidelines based upon empirical work conducted in

the late 19708 as obsolete.l

1.5 STUDY RESEARCH METHODS

In order to identify the limits on Saudi Arabia's
potential role in influencing world oil prices, an
econometric/simulation model is developed. The model
presented differs from previous empirical work in terms of
its behavioral premises, choice of supply policy
constraints, and the length of the analytical period within
which the model is assumed operative. Section 6.5 of
Chapter VI is devoted to explain the proposed model.

Briefly, non-Communist2 oil demand function is
estimated using regression analysis techniques. The world

supply side of the model is segmented into three

lgee for example: U.S. Central Intelligence Agency,

The World Oil Markets in the Years Ahead (ER79 - 103270
1979).

2The exclusion of the USSR is based upon its
intermittent ability to fulfil its energy goals. Periodic
excess capacities are either sold to members of the COMECON
or disposed of in West European markets in exchange for
hard currency. China, on the other hand, is still in the
stage of achieving energy self-sufficiency and seems to be
more concerned with using its energy resources to
accelerate industrialization. Neither country, within the
analytical period of this study, is viewed as a steady oil
exporter.
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identifiable producing groups with relevant behavioral
assumptions for each group. Saudi Arabia is identified as
an oil producer with a pertinent set of behavioral
assumptions. The remaining two groups, namely: OPEC
producers (excluding Saudi Arabia) and non-OPEC major oil
suppliers complete the supply-side matrix, each with an
attached relevant set of assumptions. After estimating
model functions, the behavior of the model is simulated, a
price range is identified and the model, as estimated, is
further subjected to behavioral assumptions sensitivity-
analysis to investigate potential changes in prices due to

behavioral assumptions variations.

1.6 MAJOR SOURCES OF INFORMATION

The study as presented is a blend of descriptive
analysis and quantitative estimates. Furthermore, the
descriptive side is influenced by emphasis on quantitative
events and variables. The emphasis here has come at the
expense of excluding other variables (political,
institutional, social, and diplomatic), the majority of
which have been assigned footnote status. As such, this
study is subject to the same criticisms that almost all
social studies encounter, namely the segmentation of a
phenomenon into smaller, more manageable yet interdependent

and incomprehensive components.
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For the descriptive parts, extensive use has been made
of many historical references documenting the events that
led to OPEC's emergence; published interviews with previous
and current OPEC officials; and the U.S. congressional
hearings, testimony, and the "extension of remarks"”
record. Extensive use has also been made of publications
pertinent to world political situations (such as: Foreign
Policy and International Affairs). Whenever a policy or a
formal stance contradiction is encountered, trade journals
(such as Qil and Gas Journal, Platt's Oilgram and Petroleum
Economigst) were used to sort out inconsistencies. Weekly
and monthly business magazines (such as Business Week,
FPorbegs and Portune) and daily newspapers (The New York
Times, Wall Street Journal; the Iimes and the Economist of
England; and the Banqgue of France) were also consulted.
U.S. governmental agencies' reports (the GAO) also were of
immense help.

For the quantitative part, the end-of-year issue of Qil
and Gas Journal, international organizations' statistical
reports (the IMF and the U.N. Annual Statistical Reports
and Forecasgtgs of World Economy and the OECD), and oil

companies' annual reports (U.S. and West Europe) were

always cross-referenced for data accuracy and consistency.
Only in the case of Saudi Arabia's statistical data was a
country's own reporting agencies' statistical information

used - this is more of the author's selective perception.
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The Saudi Arabian Ministry of Finance and National Economy
annual statistical yearbook and the Saudi Arabian Monetary
Agency (SAMA) biannual and annual reports were used

extensively.

1.7 ORGANIZATION OF THE RESEARCH TOPIC

The study as presented falls into seven chapters.
Chapter I covers a larger perspective: introductory
remarks, the study problem and its setting, the importance
of the study and research methods. Chapter II is a
physical/historical blend of petroleum as a natural
resource and its pre-OPEC institutional structure. The
objective of this chapter is to present an interface
between the natural resource idiosyncrasies, its economics,
and the evolution of the international oil industry.

Chapter II also serves as a prelude to the theoretics
involved in collective resource management as presented in
Chapter III. The main objective of Chapter III is to show
that collusive (i.e., cartel) economic behavior, its rise
and its potential destability are market initiated and
embedded events. This conclusion contradicts orthodox
wisdom that views cartel behavior as economically
abnormal. The chapter ends with a critique of the most
frequently used and cited theoretical models pertaining to

the world oil market.
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Chapter IV deals with a misconception about the
emergence of OPEC. The rise of a unified forum for the oil
producers is the final episode in a process that lasted
almost 20 years. Chapter V is a logical extension of the
fourth chapter and includes an evaluation of OPEC members'
efforts at negotiating a unified oil price policy. The
fifth chapter also shows the intra-OPEC member
self-interest strategies and concludes that Saudi Arabia
had tried, unsuccessfully at times and contradictory to
other members' economic interests at others, to lead and
implement what is termed as a price-moderation policy.

Chapter VI subjects the fifth chapter's conclusion to
further quantitative inquiry. It presents an answer to a
hypothetical question: "By varying its current maximum
feasible production capacity, how far can Saudi Arabia
impact upon world oil price?®" An econometric/simulation
model is developed and operationalized, the functions are
econometrically estimated and model behavior is simulated.
The ensuing world oil price is reported with the results of
sensitivity analysis of the main behavioral assumptions.

Chapter VII concludes the study topic with a summary,

conclusions, and recommendations for further research and

policy.

1.8 LIMITATIONS OF THE STUDY
The proposed model's shortcomings stem from the same

reasons researchers resort to modeling, viz. a simplified
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version of the real world capable of producing useful
predictions for policy guidelines. This built-in
subjectivity is usually balanced against an efficiency
notion -- for the ideal model would include all pertinent
variables and simulate the real world. More precisely, the
proposed model assumes that all major oil price changes
could be captured in the supply and demand functions -- the
absence of a specified macro-economic feedback mechanism
(i.e., accounting for monetary-fiscal policy intervention
and conservation efforts by consuming nations) may impact
upon the model's assumed simultaneity response to price
changes. Although some of the economic counteractions to
price changes would be captured in the lagged-variables,
the n-value response may take more than one time period to
complete.

At a more precise level, important portions of the data
base (i.e., estimates of the magnitude of a petroleum
discovery and actual production levels) are always subject
to revisions. The proposed model should always be
subjected to data base revision and updating.

The model environment would always be a source for
results changes. Wars, coups d'état, use of petroleum for
political objectives have been ruled out -- to account for

the price impact of such interruptions, a supply-shock

submodel should be included.
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l1l. THE INSTITUTIONAL STRUCTURE OF THE WORLD
PETROLEUM MARKET

2.1 INTRODUCTION

The two concepts of "institution®" and "market"”
appearing in the same phrase may seem redundant to some.
To an economist, the market as a form of organized exchange
is one of the social institutions that undoubtedly marks
the progression and complexity of economic life in a given
community. In this study, what makes the institutional
aspect of particular importance is the variety of forms it
took to assure the flow of production and exchange, its
malleability to adapt to changing socio-economic and
political conditions, and above all, its resilience to
retain unchanged some of its basic characteristics. This
chapter will embody an investigation of the natural
attributes of the resource itself, the nature and emergence
of the o0il industry, and the basic patterns of global
supply and demand.

2.2 THE PHYSICAL NATURE OF THE RESOURCE BASE
The word "petroleum” is used here in consonant with the
nomenclature adopted by the American Petroleum Institute

(API). As such, it combines "o0il" and “gas®; crude oil is

28
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Retroleum in the liguid stage, as gas is petroleum in the
gaseous stage. Not only does this conceptualization accord
well with the natural setting in which both o0il and gas are
commonly found but also, and of no less importance as it
will become clear in other parts, the inevitability that
the resource's natural characteristics impinge upon
exploration methods, preservation strategies, production
devices, and differentials in petroleum products' relative
prices from one region or country to another. Differences
in patterns of refining and transporting within a country
or inter-countries could, to a large extent, be explained

in the resource's own natural formation.

2.2.1 TBE DEBATE OVER RESOURCE FORMATION

The generally accepted theory of the process of oil
formation implies the existence and continued presence of a
finite quantity of crude petroleum available for mankind's
use. Theories of the origin of petroleum, however, could
be broadly classified into two categories depending upon
the view of the primary source material as organic or as
inorganic (Leverson, 1967, Chapter II). Early ideas leaned
toward the inorganic sources explanation whereas the
dominant view during the twentieth century, with few
exceptions, assumes that the primary source material was
organic. The change in thinking was brought about by the

almost ever present availability of organic substances,
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particularly hydrogen, in a major portion of petroleum
prospecting and drilling. Prominent among the organic
proponents are chemists, geologists, engineers and
fieldmen; chemists were able to construct laboratory
experiments in proof of their views. The absence of
volcanic phenomena (an element essential to the inorganic
theory) seems to have put the debate to rest. Today the
most commonly accepted theory of the origin of the source
materials is a hybrid version that stresses both the
organic component and the location, technically referred to
as the land-plant theory. The term encompasses "the plants
growing in swamps or in coastal marshes as well as those of
the land proper, and is used mainly to distinguish between
those of the continents and those of the deep seas"

(Lilley, 1925, p. 3).

2.2.2 THE RELATIONSHIP BETWEEN THE ORIGIN AND LOCATION
The issues involved in the aforementioned debate over
the origin directly impinges upon the location -- the
trap. Until almost the end of the nineteenth century, man
rarely had to search for o0il -- in some places it was easy
to detect since it drained into pools or glistened on the
surface of the stream. During the same period, however,
geologists and field workers observed that oil seeps often
seemed to originate near upward-folding arches that came to

be known as "anticlines.®™ An anticline is one kind of
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structure indicating a distortion of strata beneath the
earth's surface to form a trap. This geological formation
is the dream of a geologist and a resource owner. The
history of field operations proves this formation the
easiest to detect and by far the most promising --
petroleunm permeatesl layers of porous2 rocks like water
in a sponge, and the oil is contained and kept from
migrating and dispersing by a layer of impermeable rocks
called the "cap rock" (ARAMCO and its World, 1980, p. 176).
The dream talked about above, however, is not always
easily realized, for the arches in rock strata do not
necessarily reveal themselves upon the surface. Thus the
search for o0il has to utilize other deductive tools. The
basic tool of this search is a knowledge of the earth
itself -- the process of the geological formation and
structure and potential temporal modifications. The search
generally starts with a study of the surface features: the
study of the origin, composition, and distribution of rock
strata (stratigraphy); the physical and chemical properties

1Permeability is a measure of the resistance to flow
through a porous medium under the influence of a pressure
gradient.

2porosity: the percentage porosity is defined as the
percentage volume of voids per unit total volume. It
represents the total possible volume available for
accumulation of fluids in a formation.

See: Daniel N. Lapedes, ed., Encyclopedia of Energy,

(1976), for further discussion.
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of the rocks (mineralogy); and fossilized animals and
plants remains from previous geological eras (paleontology)
(ARAMCO and its World, 1980, p. 176).

Now we can bring together the physical properties of
petroleum: origin, formation, and location and how they
affect the search for decision-making. The theory that one
adopts has a bearing on the method of exploration that one
pursues. If one believes, for example, that petroleum
originated and formed in gitu, then one is persuaded to
explore in areas favorable to origin. If, on the other
hand, one accepts that petroleum has migrated into traps at
some distance from its region of origin, then
identification of migration routes, potential traps, and
anti-migration barriers are of more importance in the
decision to explore. Furthermore, a belief in a marine
environment origin would give priority to marine sediments,
whereas a belief in the possibility of fresh-water
sediments may motivate exploration in areas underlain by
fresh water and continental sediments. Accepting migration
of petroleum relegates marine or non-marine sedimentation
arguments to a position of less significance, for migrating
petroleum could concentrate wherever there is a trap within
the limits of potential barriers (Leverson, 1967, Chapter
I11).
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2.2.3 RESERVOIRS AND DISSOLVED GAS

The word "reservoir" is relatively new to both the
conceptual and technical literature on the subject. 1In
societies where the institution of private property
entitles the owner to the right to exploit, not only the
surface of his land holding but the subsurface as well, the
"reservoir®™ concept came to signify the presence of a
petroleum resource that extends beyond the boundaries of an
individual holding. This coincidental physical-legal
interfacing had presented numerous problems to field
operators who had to gain the consent of more than one
owner regarding royalty payments and rate of production.
The technical aspect of the concept (i.e., the reservoir)
has come to be equated with the simultaneous availability
of oil and gas in a trap.l Petroleum reservoirs are
commonly referred to as pools -- actually a reservoir is
composed of sections of porous rock or sand containing oil
and gas in their pore space (Zimmermann, 1957, p. 59).

The dissolved gas in oil plays a dual role of
importance in the production of oil: a) it makes oil more
mobile and more fluid by lowering its viscosity; b) the

dissolved and usually pressurized gas in the reservoir upon

lThis should not be taken to rule out the
availability of "gas-reservoirs."™ In some cases, gas could
contain sulfur in amounts that would prevent its commercial
use unless the sulfur is removed. Gas, in such cases, in
commonly referred to as "sour gas."
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pressure releasing -- such as by well-drilling -- often
expands, thus providing power to bring oil up to the well
bore and, in some cases, even up the bore. The ratio of
gas to oil in a given reservoir is essentially a function
of the molecular composition of the petroleum, the
temperature, and the level of pressure in the reservoir
(Zimmerman, 1957, p. 59). When oil is fully saturated with
gas it shows, at the prevailing temperature and pressure, a
reservoir in equilibrium. If additional gas is present, it
usually forms a "gas-cap" above the saturated segment of
the reservoir. In this case, some 0il is oversaturated --
it does not hold all the available gas in the reservoir --
and after a given production level, field operators would
have to resort to secondary recovery methods if further
production is desirable.

According to oil-to-gas proportions in a given
reservoir, a distinction is made between gas-cap oil drive
and dissolved-gas o0il drive. In making use of either drive
it is essential to regulate the per unit of time
production; control over the production rate is thus
essential to an efficient magnitude of recovery.

Reservoirs differ widely in several significant respects.
The most obvious amongst them are the size and quality of
the contents. The size factor is dependent upon the depth

of the oil-bearing sand and its areal extent.
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Reservoirs could contain only oil or gas or an unknown
portion of both. Still others yield crude of varying
quality. The quality of a reservoir crude primarily
depends upon the proportions in which sulfur, carbon and
hydrogen are found (Riva, Jr., 1983, pp. 4-5). Organic
sulfur compounds are present in all known oils. Generally,
higher density petroleum contains the most sulfur. The
total sulfur in crude oil varies from below 0.05 percent
(by weight) as in some Pennsylvania oils to about 2 percent
for average Middle Eastern crude (Hobson, 1973, p. 193).

As will be discussed later, there are significant
engineering, economic, and environmental relationships
between a crude sulfur content and the pace and scope of

developing the resource.

2.2.4 PETROLEUM MAIN PRODUCTS

For our purposes, the identification of a set of
petroleum products is taken in light of the relatively
extensive and stable use of these products for consumptive
as well as industrial use, given the current state of
technology. As such, the set of products tends to be
biased toward consumptive patterns as we observe them in
industrial as well as developing communities.

Petroleum ranges from gas to liquid and to heavy sticky
dark liquids. Gases are materials whose boiling points are

below normal prevailing temperatures and pressures. The
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following list contains five hydrocarbons arranged in an
ascending scale of carbon-hydrogen ratios together with

their boiling points.

ERODUCT CHEMICAL STRUCTURE BOILING POINT
Methane CHy4 -258.5°F
Ethane CaHg =127 .5°F
Propane C3Hg -44.0°F
Butane CaqHyo =31.0°F
Octane CgH) 8 -258.0°F

Methane and ethane are usually sold as natural gas; in
some situations they are separated and each is used for
particular purposes in chemical manufacture. Propane and
butane are sold as liquid petroleum gas (LPG). Heavier
materials are separated further by various boiling ranges
into such products as gasoline, kerosene, diesel fuel,
heating oils, lubricating oils, and residual fuels.
Asphalts and waxes are sold as solids or semi-solids.

In general, oil-crudes are classified either by
molecular composition (such as paraffinic, naphthenic, or

asphaltic) or on the basis of their specific gravity.l

1Specific gravity of a crude can be expressed in two
ways: a) as a decimal fraction of 1 which represents the
specific gravity of water, or b) by degrees on the API
scale. On the API scale, the gravity of water is set
arbitrarily at (10.00) when expressed as degrees API. The
degrees on the API scale increases as specific gravity
decreases. The API gravity usually indicates the gasoline
and kerosene content of the crude. Thus a given crude
could have two scales:

a) for example (.796) with respect to water,
b) (5.25°) on the API scale (see D. N. Lapedes, ed.
(1976) .
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Because of the relative ease with which petroleum can be
separated into its constituent parts, the refining industry
is as 0ld as the o0il exploration activities themselves.

The refining phase began as a relatively simple operation
of boiling the crude and letting the constituent parts
condense into their respective products.l In the last

few decades, improvements in petroleum refining has
resulted in hundreds of valuable and marketable products.
Manipulation of the molecule -- thereby extracting a larger
yield of a given crude volume of new products, by
®"cracking® either thermally or catalytically -- practically
increases the array of valuable products. Refineries are
increasingly taking on the role of research units, adapting

the crude to changing market preferences and new demands.

2.3 THE INTERNATIONAL OIL INDUSTRY

A comprehensive treatment of the international oil
industry is a task that extends beyond the stated objective
of this work. We will be concerned here primarily with

identifying the major events and circumstances that

lThe amount of sulfur in a crude is relevant in terms
of handling the crude within the refinery and the presence
of undesirable effects in the products. PFor instance,
sulfurous gasoline has an offensive odor, may corrode the
engine and fuel parts, and pollute the environment.
High-sulfur crudes require special materials when
constructing refinery equipment. Certain refinery
processes require desulfurization before use as a
feed-stock because of their corrosive veneers and the
effect of sulfur bearing compounds on expensive catalysts.
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precipitated the rise of an international oil business
structure. PFurthermore, in an effort to understand the
world market for petroleum, an added emphasis will be
placed on the institutional structure and the policies
adopted by the various participants -- the parameters that
entered their decision-making system. It is hoped that
this emphasis will bear fruit, in the later chapters, when
we begin to closely examine the possible avenues through

vhich supply could be stabilized.

2.3.1 THE INTERNATIONAL CHARACTER OF THE INDUSTRY

If for no other reason, the corporate oil industryl
should legitimately claim an international status due to
the geographical separation of regions of production and
consumption; such regions that practically encompass all
socio-economic and political systems as a sphere of
operations. This notion of an interlocking system of
production and consumption should be carefully assessed.
In the trade journals and western companies' literature
there is a marked delineation between the industry of the
"communist nations" and that of the rest of the world. 1In

addition, even within the "centrally-planned"” economies

luntil early 1970 the terms: "Seven Sisters," "Seven
Majors," or simply the "Majors" were used interchangeably
to refer to the joint o0il operations of: B;i;igh_gg;;glgnm
(BP), Exxon, Gulf, Mobil, Royal Dutch Shell, Socal, and
Iexaco.
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there is the further division between the U.S.S.R. and its
European allies on one hand, and China and its satellite
states on the other. Notwithstanding the ideological
overtones of such a division it remains, nevertheless, a
reality when viewed in terms of the degree of cooperation
among the respective countries.l In the rest of the

world there is an apparent division between the o0il
industry of North America (mainly the U.S.) and that of the
remaining of the "non-centrally planned® countries.

The international oil industry is taken here to mean
the o0il business and its operations -- from exploration to
development to the phase of retail sales chains -- in that
part of the world that excludes North America and the

centrally planned economies. Within this delineation, the

lpuring the latter years of the 1960s, increased
Soviet crude petroleum production was assessed by analysts
as an indication of increased Soviet exports to China.
Since the early part of the 1970s, a new pattern began to
emerge and was characterized by an elimination of
Soviet-China petroleum trade. Since then, China has
embarked on an ambitious program to increase its own
domestic energy supplies aiming to achieve
self-sufficiency. As of 1983, China's o0il production
amounted to 776.9 million barrels, an average of 2.13
million b/d. Currently, the USSR produces about 12.2 mbd
(300,000~-400,000 less than its 1984 target). As of 1982,
it sold an average of 1.4 mbd to its COMECON partners and
as of 1983 it sold an average of 1.8 mbd to West Europe
countries. The USSR o0il trade with West Europe seems to be
motivated to obtain foreign exchange.

FPor further explanation, see "L'organization et le
Developpement du Marche Sovietique des Petroles," Henry
Peyrot, in Le Petrole et son Economie, La Libraire
technique et ‘economique, Paris 1935, and QOGJ, April 9,
1984, p. 46, and WSJ, June 15, 1984, p. 1.
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industry cannot be equated with an industry owned or
controlled by many nations. Operationally, it is the
multi-national operation of a network of oil transactions
with a large portion of the decision making still in the
hands of a limited number of companies referred to as the

"majors.”

2.3.2 A MODEL OF AN INTEGRATED OIL COMPANY

In the work of bringing o0il to the surface and finally
to the market in the form of finished products, four
distinct phases of the industry have gradually evolved.
The operation of a single company need not extend to all
phases but in the complete organization, i.e., the fully
integrated, the grouping of operations creates four
distinct divisions. These are:

a) The production division.

b) The crude transporting and marketing division.

c) The refining division.

d) The refined-products marketing division.

In application and with respect to the actual dynamics
of the industry, it is not uncommon that a particular
division may include under its formal heading additional
supporting services, the functions of which could be
interfaced with other divisions. For instance, the

production division would generally encompass activities

such as exploration, leasing, drilling, and production
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operations. The production operations unit generally deals
with the installation of production machinery, the labor
force, maintenance, and the handling of wells after they
have been completed. An indicator of the dominance of a
particular phase over others, in a particular company, can
be constructed from the number of subdivisions and the
relative position of that particular division in the
overall organizational structure.l

The second division is of particular interest since
within it the physical properties of the resource and the
institutional structure of a particular country come into
full force and present an institutionally controlled
outcome. For example, in the U.S. there is a noticeable
degree of separation into crude-purchasing, transporting,
and marketing companies. Here, the manner of transporting
of crude petroleum includes only three subdivisions: the
pipelines, the tank cars, and the marine departments.

The refining divisions have taken on an added
importance, particularly in the last two decades. As the
products of the refinery must be prepared from different

types of crude petroleum, standard operations no longer

l1a number of studies that have dealt with the
phenomenon of "vertical integration® seem to convey the
impression of a company capable of handling all its
production/purchases throughout all divisions until the
deliverance of the final product to the consumer. This
author finds this conceptualization naive and misleading.
An examination of the major companies' capital holdings in
the various phases of the operations clearly reveal a



42

yield the same grade of products. And since products sold
are composed of other substances besides petroleum,
blending and compounding plants are generally located on
refinery grounds.

The marketing division handles the sale of the final
products. Its organization is more flexible and its
operation continuously changes with the product handled.
In one aspect, the lot is s0ld in units of millions of
barrels while in others the quantity demanded may be as
small as a quart. This phase of the company is generally
the most benefited by performance-efficiency improvements,
and it is also within this phase that almost all cost

increases come to rest (see Figure 2.1).

2.4 THE EMERGENCE OF AN INTERNATIONAL OIL INDUSTRY

The non-American major oil companies had more than a
sheer presence in the active exploitation of "non-domestic"
oil resources. Overseas exploiting and development of
petroleum resources could be attributed to the assistance

granted by a handful of individuals as well as to those

marked degree of "specialization" even within the
vertically integrated structure. Furthermore, it will be
made clear in later chapters that overseas operations
during the 19608 necessitated further specialization which
was absent in the vertically integrative structure. A
theoretical model for the oil industry has to allow for
"specialization" even within a vertically integrated
structure.
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FIGURE 2.1 MAIN DIVISIONS AND OPERATIONS
IN A FULLY-INTEGRATED OIL
COMPANY.
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individuals' loyalty and personal ambitions to reshape
events.l

The Anglo-Persian 0Oil Company was the first oil
producing company to be established; it was not until late
1890 that American companies gained entry to the Middle
Bast oil-producing regions. On July 31, 1928, Exxon and
Mobil became joint owners of the Iraq Petroleum Company.
Later entrants followed: Gulf through concessions in
Kuwait, and Standard 0il of California and Texaco through
Bahrain and Saudi Arabia. Acquiring the rights to exploit
and develop 0il resources took place in a manner that could
be characterized as mutually beneficial transactions.?2
Most prevalent among the factors that led to the overseas
search for petroleum resources were: a) the desire to
conserve "own" domestic resources and b) to increase the
overall margin of profit to the industry's integrated

operations.2 The activities of the American companies to

lc. s. Gulbenkian, an American, made a study of the
0il potential of Mesopotamia. He succeeded in persuading
the Turkish sultan Abdulhamid in 1904 to transfer the
ownership of immense land holdings from public ownership to
his personal account. In Persia an Austrian, William
D'Arcy, obtained in 1901 a 60-year concession covering
500,000 square miles, or five-sixths of what is known today
as Iran. The direct beneficiaries of the Gulbenkian and
D'Arcy discoveries were the British-European firms, British
Petroleum (BP) and Royal Dutch Shell (for further details
see: Balir, 1978, pp. 29-31).

2por further discussion of this aspect of the oil
business see, for example: Robert B. Kruger, The United
¢+ (New York: Prager Publishers,
1975), pp. 39-69; Joseph A. Yager and Eleanor B. Steinberg,
icy, (Cambridge, Mass.:

Bal linger Publishing Co., 1974), pp. 31-50.
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secure oil sources outside the U.S. market since the 1950s
was motivated by obtaining lower-cost crude petroleum with
the intention of shipping back to their home market to
increase the profitability of their refining and marketing
operations. Prior to World War II and until about 1945,
the U.S. was the leading exporter of petroleum and
petroleum products to Europe and other parts of the world.
The post-war industry's shift to consumer goods and the
relative decline in U.S. domestic production precipitated a
protective policy against less costly overseas crude
sources. To start with, there was no formal U.S. policy
regarding oil imports until 1957. U.S. domestic prices,
which were artificially maintained high due to production
cutbacks, created a favorable market for imported oil. 1In
response, a Voluntary Import Control Program was adopted to
insulate the U.S. 0il market from increasing oil imports.
The voluntary program was instituted on July 1, 1957.
Importers then voluntarily agreed to quantity quotas
established by the 0il Import Administration. The program,
however, contained no restrictions related either to
semi-processed or finished oil products. By mid-1958,
imports of unfinished petroleum products had risen more
than a hundredfold over the first half of 1957, while
imports of gasoline and other finished products had
increased by 143 percent (Blair, 1978, p. 171).
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In 1959 a Mandatory Oil Import Program was adopted with
the feature of relating foreign imports to domestic
production -- a "floating target." Crude and petroleum
products were limited to 12.2 percent of domestic
consumption. By the late 1960s the mandatory program
seemed to have exhausted its life span; U.S. producers
objected to the numerous exceptions granted and consumer
groups complained about its increasing administrative costs
and inefficient discriminatory applications (Bohi and
Russel, 1978, p. 1). Consequently, in the early 1970s a
Cabinet task force recommended its abolition in favor of
import tariffs. The recommendations coincided with the
advent of a nev administration concerned with the adoption
of restrictive monetary policies to combat inflationary
pressures -- the proposed import fees were replaced with a
license fee system on April 18, 1973.

This last measure of a U.S. formal oil import policy
was short-lived; the events that followed in October 1973
extended interests and concerns beyond a given market.
Objectives such as independence, security and conservation
replaced market stability and the focus began to shift
toward developing domestic sources and maintaining

emergency reserves.
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2.4.1 THE MAIN INSTITUTIONAL ASPECTS OF THE INTERNATIONAL
OIL INDUSTRY

The emergence of the o0il companies on the international
scene precipitated the appearance of new institutional
changes. That such institutional changes are markedly
different from a company's home institutional environment
will be made clear in this section, and that later changes
in the market structure could be traced back to the
rigidity of such a system will be made clear in other
parts. We will highlight the major institutional aspects
of the international oil industry under the following
headings: the concession system, the marketing system and

the price mechanism.

2.4.1.1 THE CONCESSION SYSTEM

The oil concession system asserted the exclusive rights
of the concessionaire to explore, extract, and export
petroleum products within the concession area. 1In its
conventional form (i.e., prior to the changes that took
place from 1960 to 1973) it obliged the concessionaire to
carry out a minimum expenditure for oil search and
exploitation. By design, it left to the concessionaire the
decision as to the nature of his investments, the choice of
exploitation areas, the production level, the auxiliary
facilities for transporting and exporting, and the pricing
of the product. Such characteristics enabled the oil

companies to coordinate among themselves the plans and the
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size of their investments in the host countries and to
assure the growth of supply in consonance with anticipated
market demand. The concessions system would not have
operated with such efficiency had it not been for another
necessary institution called the consortium. Consortia are
legal arrangements via which the oil companies assured
themselves the security of joint entry into the
oil-producing regions for the purpose of joint development
of petroleum resources. In terms of the postulated
theoretical model (see 2.3.2 above), the concession/
consortium arrangements enabled the oil companies to assure
joint entry, thus limiting competition among themselves and
discouraging, if not effectively prohibiting, new entrants
through making crude oil "l1lifting"™ accessible only to
shareholders;l spreading the risk associated with
exploration activities among themselves; and gaining their
strongest foothold upstream (at the extraction stage), thus

enhancing their integrative structures.

2.4.1.2 THE MARKETING OF CRUDE OIL
The report, published by the U.S. Federal Trade

Commission in 1952, gave a detailed account of how crude

l1Non-share holders were allowed lifting from the
consortium area at costs plus a "fee" for administrative
expenses: the notorious "one shilling per ton plus cost"
Principle. The evolution of a crude petroleum pricing
system and its relation to government revenues will be
dealt with in detail in later chapters.
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oil was handled within the club of the "Seven Sisters"; any
crude produced by any agency could not be sold to others
outside the major oil companies due to imposed barriers to
effectuate such a transaction.l To assure a greater
degree of coordination, another institution evolved in the
form of subsidiaries? and affiliates. The role of
subsidiaries can be illustrated by the following example
(Al1-Chalabi, 1980, p. 34).
Assume company "A" had two sources of crude petroleum:
a) its share in the consortium operations in proportion
to its share holdings at “"cost-plus,”
b) any amount that could be bought from surplus
consortium partner(s) at the "mid-way" price.3
Company "A" can transport all the crude available to it
on its tankers which are either directly owned or leased to
it under long term chartering arrangements but operated by

company B's shipping subsidiaries. Company "A" would then

lThis is abundantly clear in the case of the failed

attempt at nationalization by the Mossadegh government in
Iran in 1952. Blair (1976, p. 79) explains a legal form of
retaliation taken by the majors, "The reaction to
nationalization . . . took the form of collective boycott
on Iranian oil. Prospective buyers were warned of legal
action on the grounds that without a compensation agreement
the 0il was still the property of Anglo-Iranian."”

2p subsidiary company: a business which is
controlled by another, usually by stockholding.

3The "mid-way" price is the price paid by the deficit
lifter equivalent to the cost of production, plus half the
difference between the cost and the posted price.
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refine the crude in refineries that are owned and operated
by subsidiaries controlled by A's company. Finally,
finished products that belong to the same companies are
distributed through networks run by other specialized
independently operating subsidiaries of company "A" or
other companies. ". . . costs for internal oil exchanges
between subsidiaries of the same parent company ultimately
determine the tax liability of the company's profits at

each phase of the oil exchanges. . . ."

2.4.1.3 THE PRICING MECHANISM

The concessions system, by design, assured the absence
of a pricing mechanism to determine the price of crude
petroleum. Since revenues to host governments were
assessed as lump sum payments independent of quantity
variationsl and since the absence of alternative
transporting means had been assured via the subsidiary/
affiliate networks, it follows that a market, in the sense
of freely adjusting supply and demand quantities, did not
exist. Consequently, any price that could have prevailed
could not be technically called a market price.

In this regard, the canonical posted price, contrary to

what many may believe, was nothing more than a set of

lpayment was set at four shillings per ton lifted.
Later the payment was increased to six shillings (in gold)
per ton.
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company-determined, publicly-announced prices published in
specialized press such as Platt's Ojlgram. One may think
that the companies collectively performed the role of an
auctioneer forgetting that an auctioneer, in economic
theory, is assumed to be a signal-caller and not a
price-setter.

During the period when the U.S. was a net exporter of
petroleum, U.S. companies set the price of 0il equivalent
to the price of o0il in the Gulf of Mexico plus the cost of
transporting it to the final destination.l Until the end
of World War I, oil-producing regions outside North America
did not account for a significant portion of West Europe's
oil imports.

The increase in the quantities of petroleum and
petroleum products demanded by the Allies during World War
II and the reconstruction requirements after the war,
coupled with protective measures to insulate U.S. domestic
oil prices, made the Single Basing-Point System of

petroleum pricing artificially high.2

lThis system of pricing was referred to as the
*"single Basing-Point System" (or U.S. Gulf plus).

2For a buyer in Western Europe, for instance, the
posted price of oil (FOB) in a Middle Eastern terminal plus
the transportation costs (the equivalent of transportation
costs from the Gulf of Mexico), rendered it costlier than
U.S.-produced oil. The objective of this system was to
protect the price of U.S. 0il exported to Europe during a
time when the share of o0il in West Europe's energy
consumption was insignificant due to greater dependence on
coal as a source of energy.
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In response an alternative pricing system was
instituted, namely, the "Dual Basing-Point System.” A
second basing-point was established in the Arabian-Persian
Gulf thus equalizing the POB price of the Middle Eastern
0il to that of the U.S. Given the relative nearness of
Middle Eastern terminals to Western Europe, the
transportation cost differential was abolished and along
with it came an effective reduction in Middle Eastern oil
prices.l

Furthermore, the international oil industry exhibited
its ability to alter the price system not only to maintain
a degree of market control but to satisfy a host of other
variables.?

With particular attention to market control pricing, we
observe a number of schemes. In the period that followed
World War II and prior to the appearance of OPEC the
following changes are of particular interest:

a) The choice of an equalization point assumed a

hypothetical competition between Middle East oil and

U.S. 0il at a certain point in the consuming areas.

lreeman (1962, p. 92) observes that the price of
Middle Eastern o0il in the West European market fell from
$2.95 after World War II to almost $1.05 per barrel by the
mid-1960s.

2por further discussion see: OPEC and the
International 0il Industry, Al-Chalabi, Fadhl J. (Oxford
University Press, 1980, p. 62). The author deals with the
role of the oil companies in coordination with the European
Cooperation Administration in lowering Middle East o0il
prices.
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This point was initially selected as Naples, Italy.
Under this scheme, the price of the Middle East
crude petroleum from the Arabian-Persian Gulf plus
transportation costs to Naples was set equal to the
price of U.S. crude oil in the Gulf of Mexico, plus
transportation costs to the Port of Naples. Blair
(1978, pp. 113-114) observes that:

Sales of Middle East o0il even to buyers in the

Middle East region included the phantom-freight

from Texas. The price in an area of lower,

falling costs was being determined by the price

in an area of higher, rising costs. To

compound the problem and the inequity, prices

in the U.S. were higher, not merely due to

inherent geological differences, but because of

restrictions deliberately designed to

artificially raise the level of prices.

The abolition of the posted-price scheme in favor of

a "realized" or "market" price was another route via

which the major oil companies asserted their price

control. The realized price took the form of
discounts from the posted price. It appeared during

the late 1950s and early 1960s in response to a

number of new changes in the o0il market:

i) New entrants, particularly U.S. independents and
a number of European companies offered more
attractive concession terms to the host
governments (as in the case of some non-Middle
Eastern governments) to obtain oil. 1In

response, the major oil companies used their

integrated operations and subsidiary/affiliate
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connections to grant each other price

discounts. The new "competitiveness" worked, to
the favor of the majors, since now their tax
liabilities to the host governments were no
longer based on constant posted price.

ii) The new entrants to the oil market, burdened
with their heavy financial obligations and
costly development expenditures, encountered the
problem of securing outlets; for, their refining
capacities in Western Europe were limited when
compared to those of the majors or to their own
available production levels. Faced with this
situation, it was in their interest to sell the
excess 0il at even lower prices than those of
the majors'. In addition to disposing of excess
capacity, they also were able to reduce their
tax liabilities since the latter were assessed
on the sale price secured (realized) to a third

party.l

2.5 THE RELATIVE POSITION OF PETROLEUM AS AN ENERGY
RESOURCE

Prior to World War II, international trade in energy

occurred primarily in petroleum products; the U.S. was a

l1p1-Chalabi (1980, p. 65) observes that the
realized-price scheme in Libya has resulted in a very low
level of government take. In certain cases [the government
take] was brought down to less than 50 U.S. cents per
barrel.
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net exporter of crude petroleum and petroleum products and
West European markets consumed the largest share outside
the continental U.S. Transoceanic petroleum trade
constituted about one-third of total world trade volume.

After World War II, the amount and value of world
energy trade expanded greatly and its composition began to
shift toward larger amounts of crude petroleum. This shift
is due in large part to the post-war, West European massive
reconstruction projects as well as to the U.S. post-war
reorientation.

Table 2.1 traces the changes in the relative position
of the production of the main sources of energy. In 1955,
solidsl constituted the primary source of energy supply,
estimated at 52 percent of total energy production;
1iquids'2 contribution was about 35 percent, and gas was
placed at 12 percent. This pattern began to change in
favor of liquid energy sources; in 1968, the proportion of
liquid energy sources in the total energy suppply exceeded
that of the solid sources. Such a turnaround of events
accords well with the industry's historical record -- most
of the overseas 0il resources, particularly the Mideastern

that were discovered prior to World War II, were brought to

ls01ids: hard coal, lignite, brown coal, bagasse,
fuelwood, charcoal, coal, coal briquettes and other minor
sources.

2Liquids: crude petroleum and petroleum products,
natural gas liquids.
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production in the early 1950s; the independents' role as
0il producers came to impact world energy trade by the
1960s; and it was during the early part of the 1960s that
new patterns of energy-resources institutions (such as
joint ventures and state-owned companies) began to change
the industry's institutional structure.

By 1975, the relative contribution of the liquid energy
sources almost equalled that of the so0lid sources in the
total energy supply. BHowever, when we lump together oil
and gas under one heading, petroleum's dominance becomes
abundantly clear. During the period 1974-80, the relative
share of petroleum in total energy supply stayed constant
at 68 percent.

On the consumption side, we observe a mirror image.
Table 2.2 shows that from 1955 until 1967, the share of
s0lid energy sources to overall energy consumption was
about 50 percent. By 1968, the share of liquid sources had
increased, at the expense of other energy sources, to about
41 percent. Moreover, gas use as an energy source
increased noticeably (from 14 percent throughout the 1960s
to almost 23 percent by 1980). Combining both liquids and
gas as one source reveals a constant share of 65 percent
for the period 1974-80.

World-wide growth in per capita energy consumption
during the 1970s averaged 10 percent. Table 2.3 reveals

that the highest growth rate had accrued in the centrally
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planned economies at 63 percent, both the developed and
developing market economies had a 5 percent growth rate,
and OPEC countries experienced a decline of almost 2
percent for the same period.

Growth in per capita consumption is closely related to
the expansion in refining facilities. Table 2.4 shows a
world-wide growth rate of 50 percent over the years
1970-80. The centrally planned economies had a 92 percent
growth rate, developed market economies averaged 44
percent, the developing market economies 73 percent, and
OPEC countries 20 percent.

Viewing the world in regional terms, Table 2.5 reveals
the relative import share for each group of countries in
the world petroleum output. The share of the developed
market economies throughout the 1970-1980s had persisted
around 41 percent, the developing market economies' share
had been in the 10 percent range, and the role of the
centrally planned economies is almost insignificant as
indicated by a value of 2.6 percent. In value terms to
total market economy, the developed market economies' value
share is around 83.5 percent, with the EEC group and Japan
at 16.4 percent and 15.3 percent respectively.

Table 2.6 reveals a relationship between energy imports
and the level of economic activity. It should not be
surprising that the percentage value of energy imports is

higher in the developed than the developing market
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economies. The relative paucity of it to the developing
economies could be explained in terms of these countries'
dependence on a small and constrained set of resources as a
source of national income. Given the concentration of
their export "bundle" in raw or semi-processed products,
developing countries do not yet have a need for petroleum
as input for industrial activities. This observation is
brought out in Table 2.7 where the share of the developing
nations' petroleum exports has been above 90 percent in

value terms relative to total market economy exports.

2.6 CONCLUDING REMARKS

Petroleum, as a natural resource, is unique in more
than one way. Notwithstanding the debate over its
formation, man has yet to come up with a cost-effective,
safe, and amicable energy alternative -- most of the
technological innovations of the last decade have centered
around increasing the throughput ratio, i.e. obtaining more
economic products out of a given quantity of crude.
Exploration and prospecting activities remain sheer guesses
at best -- technological improvements in this phase have
greatly reduced the financial risk at the expense of more
expensive capital outlays and probably higher output
costs. Transporting petroleum remains a hostage of the
resource's own setting as witnessed by the continued

reliance on tankers and pipelines. The final consumption
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phase has witnessed marginal improvements, though not
unresisted, in energy-using equipments.

The institutional structure that had evolved and
remained intact until 1961 reflected the unequal access to
information among o0il market actors. Prior to World War
II, the concession system satisfied the hunger of the
oil-producing governments for revenues and fitted well
within the international o0il industry's scheme of retaining
control over the price of oil. This setting gave a price
edge for petroleum over other energy sources which aided
reconstruction efforts in Western Europe and accommodated
the post-World War II surge in consumer demand in the U.S.

That industrial countries are locked in a
petroleum-based standard of living; that oil-producing
countries are heavily dependent on oil as a prime source of
income, are facts beyond dispute. The oil-producing
countries need o0il revenues to develop their resources
whereas the industrialized nations need time and financial
support to reorient their industries. What remains in

dispute, however, is who shall bear the adjustment costs?
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CHAPTER III. THE THEORETICS OF PRICE DETERMINATION
AND STABILITY UNDER COLLUSIVE MARKET STRUCTURES
3.1 INTRODUCTION

The determination of price and output levels is
generally a function of the competitive structure of the
respective markets (Baumol, 1972, p. 335). Competitive
structure is a phrase that refers to the presence or
absence of competitive conditions.

The two polar cases of perfect competition and monopoly
serve well as analytical and pedagogical structures for
economists in general and resource economists in
particular. The desirability for a perfectly competitive
market outcome is due in large part to its efficiency and
distributional outcomes, namely: resources are said to be
allocated in accordance with revealed consumptive
preferences and private and public benefits and costs are
equalized at the margin in non-discriminatory manner.

In market economies, the desirability for a competitive
outcome is approached via unobstructed price movements.
Recalling the theoretical premises of perfect competition,
ve find that a commodity's own price serves as a signal --
a non-discriminatory, allocative device. Price variations
with reference to a consumer marginal valuation of an

additional unit and a producer's marginal cost to
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effectively supply the needed units is what intrinsically
distinguishes competitive market structures.

This chapter will review the relevant economic
literature with particular attention to a commodity's
process of price determination and stability. As such, the
numbers of suppliers and their actual or potential

responses will be given added attention.

3.2 PRICE LEADERSHIP MODELS

The theoretical models presented under this heading
represent an ideal situation in collusive price-setting.
By their own tenet, they rule out conjectural responses on
the part of some of the colluding members. Two variants of
the above model are presented here, namely: the Barometric
Eirm model and the Domipant Pirm model.

3.2.1 THE BAROMETRIC FIRM MODEL

At the heart of this model is an operational definition
of the term "barometric.” The barometric firm is neither
the largest in terms of its market share, nor the most
poverful.l Generally, it is the first firm that
initiates price changes that are almost always accepted by

other firms in the industry. To them, the barometric firm

lstigler (p. 431, 1982) reports ". . . for a long
period, International Paper was the price leader in
newsprint although it produced less than one-seventh of the
output. Later, it was succeeded in this role by Great
Northern, a smaller firm . . ."
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is always perceived as a reasonably accurate interpreter of
changes in basic costs or demand conditions in the industry
as a whole.

According to Kaplan, Dirlam, and Lanzillotti (Stigler
and Boulding, eds., 1982, p. 271), barometric price
leadership frequently occurs in response to a relatively
long period of abnormal price competition and excess
production. The rayon industry has often been cited as an
example of barometric price leadership -- American Viscose
has generally initiated price changes which have been
wholly or in part accepted by other producers with an
average time-lag between the initiation of a price change
and the response of "associates" of about ten days.

Cohen and Cyert (1975) establish a reason for an
industry's barometric behavior. They report:

The development of price leadership in large-scale

industry has roots in the earlier experience of

violent price fluctuations and cut-throat

competition . . . [by] relating price changes to

such formalized bases as changes in direct costs

or style and quality changes, the firm attempts to

avoid the extreme fluctuations in return on

investment. . . . (p. 248).

3.2.2 THE DOMINANT FIRM MODEL

One way to avoid the difficulty of modeling conjectural
variations is to set up a model in which one of the firms
of an industry is clearly so "powerful" that it is a leader

among the remaining firms whose total sum production cannot

satisfy market demand.
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The model assumes that the dominant firm sets the price
for the whole industry, but lets the "minor" firms exhaust
all their supply capacity at that price -- the remaining
amount is assumed to be supplied by the dominant firm.
Prequently, steel and cement industries serve as prototypes
for this model (Cohen and Cyert, 1975, p. 245).

In Figure 3.1 we derive the price that the dominant
firm will set to maximize profits. PFirst, a supply curve
for all minor firms is constructed by adding minor firms'
marginal cost schedules. The dominant firm demand curve
(dd) is equivalent to the difference between total minor
firms' supplies and the industry's demand curve (DD). The
marginal revenue schedule for the dominant firm (ua) is
derived from its average revenue schedule (63). Its
optimal output is 0Q; at price OP;; at the same price
level the minor firms would supply 0Q; - 0Q; = 0Q3.

3.3 COLLUSION AND CARTELS

In the case of a particular economic activity, i.e. an
industry, and in situations when all firms in that industry
openly agree to establish prices at levels which are most
profitable for the industry as a whole, such a market then
is commonly referred to as a cartel. A behavior as such
leads to output and price decisions as if the industry were

a single-firm monopoly.
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FIGURE 3.1 OUTPUT AND PRICES UNDER THE
DOMINANT FIRM MODEL.

D

COSTS

Q, Qg Q, OUTPUT

DD : Market demand curve for the industry’s output.
dd': Demand curve for the dominant firm’s output.
uu® : Dominant firm marginal revenue curve.

cc' : Dominant firm marginal costs curve.

SS : Supply curve for minor firms.

Adapted from Mansfield, Edwin, 1975, p. 342.
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The presence of an open (i.e. "announced") agreement on
a unified price structure and schedule of output is not,
hovever, essential to bestow the cartel designation on a
given market structure. Cartels and secret collusive
agreements could be the norm more than the exception,
particularly where laws and regulations are not explicitly
prohibitive.

Notwithstanding, it is of less relevance to our case
here to investigate the legality of collusive agreements.
We will be concerned, instead, with identifying the
conditions necessary to sustain a collusive market
structure. Cartels (or collusive agreements) can be
regarded as another variant of price leadership models with
the notable exception that the agreement among all firms is
explicit. PFurthermore, the following characteristics tend
to distinguish the models presented here from the ones
presented above (under 3.2). For collusive agreements to
hold for a prolonged period, there has to be some kind of
"sanctions® or "punishment® which the colluding members can
invoke against a member wishing to pursue an independent
pricing course. Since a price reduction below the official
collusive price can frequently result in an increased
market share for the lower-price firm, there is often an
incentive for a member to "chisel" on the collusion. Thus,

for the collusion to hold, one or all of the following
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conditions have to prevail (Cohen and Cyert, 1975,
PP. 245-248):

a) The collusion members must be able and willing to
impose sanctions -- particularly of the form that
would render "chiseling”™ unprofitable.

b) All colluding members have to realize that it is
in their best interest, particularly from the
long-term perspective, to prevent "new entrants,"”

and to adhere to the collusive agreement.

3.3.1 THE ECONOMIC INCENTIVE TO COLLUDE

The ability of a producer or a group of producers to
maintain output prices above its marginal costs implies a
degree of market control. Two major sources for such a
control are: a natural monopoly situation or an agreement
among producers to synchronize their activities to maximize
joint profits.

In Figure 3.2 we postulate an industry composed of N
firms. Assume the market demand for this group of firms is
D and the industry's supply curve is S which, for
simplicity, we assume to be equivalent to the arithmetic
summation of the respective firms' marginal cost curves.
Under competitive conditions, market equilibrium is
attained at the combination Pg,Qe. This competitive
solution, however, does not lead to the maximization of the

industry's profits. That is, although MR is equated to
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FIGURE 3.2 MARKET EQUILIBRIUM UNDER
COMPETITIVE VS. COLLUSIVE
CONDITIONS.

n
0 S(p)=Z mc
i=1

D (p)

(Po, ag) Perfect competition equilibrium.
(P qc) Collusive equilibrium.

“.p‘.d ,ttm._aomY¢ Ali’ 1,80. P 22.
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Pc for each firm, the competitive price is greater than
MR at every rate of output. The reason is that as every
firm expands output to equate its Mc with the constant MR,
it effectively reduces revenues for other firms. Agreeing
to act together reduces output to g and raises the

equilibrium cartel-price to P..

3.3.2 COLLUSION PROBLEMS
Osborne (1976, pp. 835-844) classifies collusion

problems into one external and four internal problems. The

external problem is predicting and discouraging production
by non-members. The internal problems are:

a) Locating the "contract surface"; that is, the total
collusive output that maximizes cartel-revenue;
b) Choosing a point on that surface, that is, agreeing
upon relative share to each member;
c) Detecting cheating; and
d) Deterring cheating.
To the problem of deterring cheating, Osborne proposes
a "quota rule” that requires each non-chiseling member,
upon discovering a chiseler, to increase his output so
that, in sum, the overall increase in output would restore
prior relative market shares (p. 839).
In dealing with the non-members' output, Osborne argues

that:
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variations in the total output of these firms

changes the cartel members' profit functions . . .

[and] as these variations are likely to depend on

the cartel output, the contract surface is not

exogenously given (p. 841).

Thus to each level of cartel output, there would be a
concomitant level of non-members' output. Furthermore, the
external firms are likely to behave as a "Cournot-
follower."l The cartel then acts as a
*"Stackelberg-leader,” i.e. maximizing its output subject to
the reaction functions of the external firms. Under these
circumstances, total cartel revenues would be lower.

In discussing the detection problem, Stigler (1964)

distinguishes a number of possible situations:

a) A cartel could possibly know the output of each
member but with some time-lag. In this case, the
proposed quota rule by Osborne is useful to detect
chiseling.

b) A cartel could know the total output of its members
but not individual shares. Osborne proposes a
modified quota rule which requires each member, upon
detecting cheating, to increase his output by the

difference between his average quota and the

additional increase in cartel output.

lin the case of a duopoly, both firms are assumed to
maximize profits and, regardless of the other's output
level, one firm will hold its output constant at its
existing level.
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c) A cartel could know the total output of the
industry, but not the total output of the cartel.

From a theoretical perspective, a _cartel is inherently
unstable only if it faces inherently insoluble problems.
Of the five problems reported at the beginning of this
section, three have been erroneously perceived as
insoluble: locating the contract surface, detecting, and
deterring cheating. These are primarily a function of an
“"appropriation quota” and the choice of an appropriate
point on the contract surface. If we expand the concept of
external supply to include substitutes at a price near
marginal costs of the "cartelized product,® then would the
instability of a cartel come to be a true possibility.

Osborne observes that to recognize that a cartel might
collapse because it cannot control external production or
detect cheating is quite different from believing that all
cartels are necessarily doomed. So much depends on the
particular feature of their environments that no general

prediction about the durability of cartels is justified.

3.4 OLIGOPOLISTIC BEBAVIOR UNDER THE "THEORY OF GAMES"

3.4.1 INTRODUCTION
Game theory has been an integral part of the economic
theory for forty years now; interest was first aroused in

1944 with the publication of the Theory of Games and
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Economic Behavior (Von Neumann and Morgenstern, 1947). The
fundamental analytical departure stems from perceiving the
competitive process as a game of strategy. It was only
natural that the first application of the theory was to
oligopolistic situations since strategic interdependence
and the small number of participants lie at the heart of
this behavior. By the late 1950s, the consensus among
practioners was slowly emerging: game theory was to be a
theory for the small-numbers situations in economics. Such
delineation was unfortunate, for the interest among
theoreticians then was:

toward the axiomatic analysis of general

equilibrium theory . . . treating all agents as

perfect price-taking maximizers tied together

by a price-taking auctioneer [whereas] the new

game theoretical analysis was Edgeworthian

vhich viewved the price-formation process as the

outcome of a large multi-lateral bargaining

procedure (Schotter and Schwodianer, 1980,

p. 480).
A long discussion ensued in which the unanimity of opinion
indicated that as the "groups" studied get larger, both the
*"Walrasian®” and the game theoretical "Edgeworthian"
analysis converge to the same solution.

This result, as elegant as it was, spelled the end of
interest, for it seemed to convey that game theory which
employed strictly cooperative game theoretical concepts was
too demanding informationally, and it yielded no new
results. Little, if any, was to be gained through its

use. The apparent loss in popularity was short-lived for
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during the 1960s and early 1970s theoreticians,
particularly those interested in topics such as bargaining
problems, began to focus their attention on a new set of
problems. These problems, for which game theory seemed an
appropriate modeling tool, were concerned with the design
and operation of satisfactory socio-economic institutions;
more specifically, with the design and implementation of
allocating and voting mechanism. Leonid Burwicz (1945), an
avant garde of this effort, first defined a set of
characteristics that any good allocation mechanism should
have and then discovered that for sets of quite reasonable
characteristics, no mechanism could be found that satisfied
them. This startling result paved the way for game theory
because, in an informationally decentralized economy, each
allocating mechanism can be shown to define an n-person,
non-cooperative game. Therefore, by studying the
properties of equilibria of these games, we can derive the
properties of the allocating mechanism (or institution)
that defines them. Thus, the study of strategic behavior
and social institutions became synonymous with the analysis
of the equilibrium properties of n-person games.

Finally, the social choice literature furnished an
added source of interest in game theory. Allan Gibbard
(1973) and Mark Satterthwaite (1975) independently asked
what may happen when Kenneth Arrow's agents (in Social

Choice and Individual Values, 1963) decided to vote
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strategically or in a manner that is not "isomorphic® to
their true preferences -- it is possible that the voting
rule they may adopt could generate social choices that are
not pareto-optimal.l As a result, Gibbard and
Satterthwaite searched for a mechanism to motivate voters
to reveal their true preferences. What they found was that
there does not exist such strategy-proof voting mechanisms
that also satisfy a set of "democratic" criteria.

Von Neumann and Morgenstern stress two important points
with reference to the role of game theory in designing
incentives-compatible voting mechanisms:

a) Social institutions must be seen as the equilibrium
outcome of games of strategy whose descriptions are
given by the physical capabilities of the
participants -- the "empirical background.*

b) And, social institutions are the outcome of the
theory rather than an input into it -- in other
words, enabling the analyst to study the inner (or
coercive) creation of social institutions.

The theoretics of game theory holds the promise that

economic problems could be analyzed in a more

institutionally flexible setting -- beyond the

11f in a situation of n-participants, a state of
resource allocation is reached when further re-allocation
could not make n better off without making n-1 worse off,
then such a state is referred to as pareto-optimal.



81

neo-classical analysis which is primarily embedded in one

institutional framework, namely: competitive markets.

3.4.2 GAMES DESCRIPTION

The description of the game could take many levels,
each level involving a degree of details related to the
kind of analysis to be undertaken and the results
expected. For example, when a detailed description of a
situation of strategic interdependence is required, the
type of game used is referred to as the extensive form.
This "vintage" attributes more attention to the rules and
details of the game and focuses on the game's dynamic
gsequential movements, i.e., each participant's selection of
a particular strategy from within the set of strategies
available to him at each round of the game. When one is
interested only in strategies available to participants and
the associated payoff of each strategy, such description is
called the normal form of the game. At other times, when
we are interested in the payoff (or a set of payoffs) that
a single player (or a coalition of players) could procure
himself, irrespective of the strategies selected by other
participants, then the situation to be modeled is referred

to as the ¢goalition form of the game.
In addition to description, the game could be

characterized as either cooperative or non-cooperative.

Under cooperative assumptions, participants are assumed to
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communicate with each other and make binding agreements
upon themselves to concert their action. The absence of
communication and/or binding agreements characterizes
non-cooperative games.

Otility payoffs are another way of describing
participants' interdependence. 1If, upon order-preserving
linear transformation, a representation of strategies can
be formed for which the total sum of the participants'
utility payoffs is constant for all strategy combinations,
then this situation is referred to as n-person, constant
sum game. This constant, however, could be zero -- a
situation of n-person, zero-sum game. In the latter case,
the utility (or interest) of a participant or a group are
totally opposite to the remaining participants' utility.

The importance of a game's description extends into the
kind of solution one seeks to obtain in a given
application. This theoretical depth should bring to
importance Von Neumann and Morgenstern's assertion, namely:
social institutions (the getting, or rules of the game as
commonly referred to) are the outcomes of games of strategy

rather than input into it.

3.4.3 OLIGOPOLISTIC BEHAVIOR UNDER THE THEORY OF GAMES
Most analyses of collusive oligopoly a la theory of
games assume a game played cooperatively, and proceed to

apply various cooperative concepts to quantity-price
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variations (see for example, Mayberry, Nash, Shubic,

1953) . Mamoru Kaneko (1978) studied pricing behavior in an
oligopolistic setting where all firms constituting an
industry have the same linear cost functions and sell a
homogenous product. On the demand side, the buyers are
assumed to be utility maximizers acting as price takers.
Using these assumptions, a characteristic function is
defined for all agents (producers and buyers) which has a
"non-empty core" for the case of monopoly and a "non-empty
bargaining set"™ for the case of oligopoly. The bargaining
set yields a price tantamount to joint profit maximization
in the case of duopoly. The lowest price in the bargaining
set approaches the competitive solution when the number of
oligopolists increases.

Selton (1973), working with a Cournot model in linear
demand and cost functions, progressively models behavior
from non-cooperative to cooperative strategies. He allows
the firms to form an enforceable output-prorationing
cartel. Each firm, however, has to decide a priori whether
it wishes to enter the collusive arrangement without prior
knowledge of either the number of cartel members or their
individual output decisions. If a firm chooses to join, it
must present its preferable "quota." The quota system
becomes binding if all members present the same proposal.

The conclusion reached by Selton is that, in spite of

the restrictive setting, it is still advantageous to form a
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cartel. If the number of participants increases, then it
is more advantageous to stay out. With participants
numbering n where n = 2,3,4, the probability that a cartel
is formed if an equilibrium point is played (i.e.,
satisfactory sharing of payoffs) was found to be one and
the outcome of the cartel bargaining is joint profit
maximization; for n = 5, the probability of forming a
cartel is one percent or smaller; and for n > 5, the
probability is smaller than 0.0001 making the solution
approaching the Cournot equilibrium.

3.5 MODELS EXPLAINING COLLUSIVE BEHAVIOR IN THE WORLD OIL
MARKET

3.5.1 INTRODUCTION

The models below represent a sample of a large number
of theoretical analyses to explain the rise of cartel-like
behavior in the world petroleum market. This author is
more concerned with the variety of their orientation toward
dealing with the price-setting behavior and stability than
strictly adhering to one particular model or another.
Their selection should serve to highlight the strength as
well as the weaknesses of the selective exercise of
relating theory to empirical work.

Adelman's model has had a broader-ranging reputation

than the others; Professor Adelman's predictions regarding



85

the world petroleum situation have had a wider circulation
and audience. Analytically, his model is an extension of
neo-classical oligopolistic theory with more analytical
weight to the chiseling factors. He continuously stresses
that cartels are inherently unstable, and as such, their
price-setting behavior would inevitably lead to their
demise due to intra-members' competitive tendencies.
Becker-Telser-Danielsen's model (hereafter referred to
as the BTD model) shares the intra-cartel rivalry as a
starting point; it reaches more interesting conclusions,
however, by ascertaining a degree of autonomy among
members. The BTD model views OPEC, for example, as
sovereign states and the world market as spheres of
influence. With this perspective it markedly differs with
Adelman's inevitable collapse of all collusive agreements.
And finally Johany (1979) calls upon the institutional
change of property rights to explain price-setting
behavior. Johany's model, simple and precise in its
theoretics notwithstanding, seems to require a particular
"informational" and "decision-making®" environment doubtful
to have existed then, and improbable to prevail in the near

future.

3.5.1.1 ADELMAN'S OLIGOPOLY MODEL
Adelman's analysis is based on a modified version of

the theory of oligopoly. This modification stresses
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competition in crude o0il pricing. Adelman reasons that the
international oil industry disintegrated (the period of
1960-1970) due to the intense competition that prevailed
then between U.S. majors, independents and the European
companies. He predicted that OPEC's pricing power would
succumb to similar endogenous pressures (1972, p. 8). More
recently, however, Adelman had asserted that OPEC will
succeed because the consuming countries have a vested
interest in high o0il prices (1974, pp. 59-60).

Adelman had been mostly concerned with explaining the
direction and magnitude of o0il prices since 1947. Until
after the Tehran-Tripoli agreements of 1971, he held the
opinion that prices would decline toward the cost or
cost-plus-tax "floor" (1972, pp. 262-275). But by December
1973 he was more uncertain. He thought prices might
increase even further than they had in the past. His
policy prescription was that "the U.S. take steps to
separate itself completely from Arab oil sources . . ."
(1974, p. 60).

Adelman's perception is that the oil industry is not a
natural monopoly and that competition rather than monopoly
will dominate. He reasoned, first, that prices would
decline because marginal exploration, development, and

extraction costs were $0.10 - $0.20 per barrel and that the



87

world oil price had been substantially higher.l The
decline in prices during 1957-71 was viewed as a slow
working of the competitive market forces and the price
increases of 1953 and 1957 were due to American and
European protection of domestic oil and coal. The price
increases since 1971 are attributed to the passive support
from the consuming nations, especially the U.S. (1972,
P. 79). Thus, Adelman asserts that:

the producing nations cannot fix prices without

using the multinational companies. . . . The OPEC

tax system accomplishes this simply and

efficiently. . . . Without the instrument of the

multinational companies and the cooperation of the

consuming countries OPEC would be an ordinary

cartel (1972, p. 87).

In assessing Adelman's model it is worthwhile to note
that his conceptualization of the oil companies' role as
merely collecting taxes on behalf of the oil producers is

erroneous. The taxes imposed on the exported per unit of

oil is an element of costs that the oil companies would

lprofessor Scott, writing in the Harvard Business
Review, observes:

The premise that pricing oil according to actual
costs ignores the very high value o0il has in use,
ranging beyond $100 per barrel in petrochemicals
and as a fuel in automobiles (1981, p. 7).

Adelman, in later work, seems to abandon his position of
pricing oil according to production marginal costs. In a
hearing before a Senate energy development subcommittee, he
stated, "The value of any product is measured by the damage
inflicted by not having it" (p. 190). See: "Coping with
Supply Insecurity,” M.A.Adelman, 98th Congress, 151th
Session, June 22, 1983, pp. 184-200.
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have to recover to retain their margin of profitability.
If oil producers insist upon this tax, then o0il transacted
in a different manner such as "producer-consumer" or
*producer-government" patterns are of little relevance.
0il producers could "inflate" the posted price by the
amount of the tax and the situation would remain the same.
Interestingly, even during market glut periods when some
producers offered volume discounts, these discounts were
given against the OPEC posted price while the imposed tax
structure remained intact.

Adelman's faith in the role of competitive forces to
reduce oil price is spurious. In 1973, the National
Iranian 0il Company (NIOC) resorted to sealed bidding to
auction off an amount of 82 million barrels of oil. The
NIOC was surprised to discover that OPEC's posted price was
"undervalued.” The following table summarizes the
difference between buyers' revealed prices and OPEC's

posted price (0GJ, December 17, 1973, p. 28).

CRUDE QUALITY AUCTION PRICE OPEC'S PRICE (S)
Iranian light (34°) $17.40 bbl $5.40 bbl
GACHSARAN (31°) 16.40 bbl 5.046 bbl
ROSTAM (36°) 16.34 bbl -—-

SARSAN (34°) 16.20 bbl —
DARIUS (33.2°) 16.00 bbl -—-

Danielsen (1976, pp. 407-415), in assessing Adelman's

model, argues that:
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a) The theoretical bases of Adelman's model are
deficient. The oligopoly theory, per se, is
inadequate because it neglects the possibility that
another cartel (either as a new coalition among
current producers, or another competing collusion of
producers who are not currently members of the
existing cartel) may supplant the existing one.

b) Adelman ignores relevant historical processes
pertinent to every cartel formation efforts. These
endeavors take place in an historic context and
require a long period of time to reach maturity.

c) Competitive market forces, present or potential, do
not necessarily rule out the rise of a cartel.
Differences in demand and cost conditions among a
sufficiently large subset of producers could give
rise to collusive incentives (see Section 3.5.1.2

below).

3.5.1.2 BECKER-TELSER-DANIELSEN MODEL

Becker, along his analysis of "crime and punishment"”
(JPE, 1968, pp. 164-207), views that chiselers commit
crimes against colluders. The purely monopolistic solution
occurs when deterrence is sufficient for violators; whereas
quasicompetitive tendencies within a collusive structure

are indications of potentially ineffective deterrence
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measures. Conceptually, Becker's analysis admits a purely
competitive outcome, a monopolistic equilibrium, or a
solution somewhere between the two extremes.

Telser, expounding on a duopoly model based on premises
similar to Becker's and carried out in the cost-benefit
tradition, more specifically concludes:

e o« o in oligopoly, a coalition of firms may not
necessarily secure the value of their
characteristic function by their own efforts.
This is why there seems to be no useful theory of
imputations for the cgrtel which derives from the
X-core or the B-core. Nor is this all. Since
there is no canonical characteristic function to
represent oligopoly, there is no agreement on
which characteristic function best represents
oligopoly (1972, p. 215).

11t is useful to distinguish here between
"competitive equilibrium" and the theory of “"the shrinking
of the core.”

Competitive equilibrium presupposes the presence of a
price system; participating agents are assumed to act in
isolation (i.e., on the bases of one's own preferences);
prices are given in an impersonal way (i.e. not subject to
bargaining or manipulation). Under these conditions, when
the supply and demand for all agents are equal for each
commodity, it is said that an equilibrium is realized.

The “core allocation theory" takes a different approach
-- it starts with a number of agents, each with his own
initial holdings of resources, willing to improve his
situation through exchange. With no supposition of a price
system, the agents are "free" to form coalitions (defined
as a group of participants who, among themselves, agree on
a certain reallocation of initial holdings). See p. 23.

The "core theory,” on the other hand, gives an answer
to the question of whether it is possible to predict the
outcome of this exchange process. Starting from an
arbitrary "holdings," if there is a possibility to improve
upon this "holdings" by any coalition (including degenerate
coalitions consisting of a single agent, and the grand
coalition embodying all agents) and if an outcome is
realized, then such an outcome, or a set of outcomes, is
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Furthermore, Telser catalogs the various costs involved
in collusive agreements and shows various outcomes under
the presence of side payments or their absence. He views
*policing” the collusive agreement and preventing new
entrants as the most serious threats to a cartel. More
significantly, Telser asserts that a cartel's optimum
price-quantity combination is likely to be a momentary
solution near the collusive profit-maximizing output.

Danielsen (1976), building upon Telser's and Becker's
models, includes the important premises that:

a) A cartel (and citing OPEC particularly) is a
collection of sovereign enterprises sufficiently
separated by geographical, social and political
variables to assure for each enterprise a status in
its "sphere of influence."

b) The maximum revenue available to a cartel member, as
well as to the cartel as a unit, is a function of

each member's actions. Each member is assumed

the "core." An outcome belonging to the core is said to be
"stable” in the sense that no other coalition can do
better. Recalling "competitive equilibrium," it becomes a
matter of analogy to state that a competitive equilibrium
belongs to the core. This result is referred to as the
shrinking of the core of an exchange economy to the
competitive equilibrium when the number of participants
increases. See Leif Johansen, "A Calculus Approach to the
Theory of the Core of an Exchange Economy", (AER, December
1978, pp. 813-820.)
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overtly capable and willing to enter another
member's sphere of operations.l

In Figure 3.3, a modified graphic representation of
Danielsen's work is presented. Using Telser's
two-dimensional model, the competitive equilibrium is
assumed to accrue at the origin where net revenues for the
postulated three groups, Vi, V2, V3, are zeros. The
loci, MN, MP, and PN, represent maximum feasible net
revenues for any set of two cartels. Points J, J', J'!'
correspond to joint profit maximization for any two cartels
whereas J* is the point of maximization for the three
combined. The slopes of lines AB, AC, and CB are -1 and
the slope of the plane tangent to J* is also -1. Points J,
J', J'' represent unstable equilibrium since the excluded
firms have an incentive to alter the collusive solution
(i.e., the cartel-duopoly solution). J* is not a stable
equilibrium as well since it does not dominate all other
points.

To apply this model to OPEC's situation (see Figure
3.3), let Vi, V2, V3 represent net revenues for
American producers, the international oil industry, and
OPEC members respectively. World oil prices in 1953 were

such that revenues were relatively low for all participants

lone observes here the beauty of modeling behavior.

The two spheres, namely influence and operations, each
encompasses a set of distinguishable variables though not

mutually exclusive.
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FIGURE 3.3 A GRAPHIC REPRESENTATION OF
DANIELSEN’S MODEL OF CARTEL MEMBERS
INTERDEPENDENCY IN THE OIL MARKET.
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Adapted from Danielsen, Albert L., 1976, p. 413.
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(R;j). The establishment of the prorationing system --
intending to increase net revenues to American producers
and effect the move (;I;;) -- actually increased net
revenues to American and international o0il producers. Thus
i;:z approximates the actual effects of the

prorationing system. Profit sharing was intended to
benefit OPEC members, so is the representation by

i;is. The actual effect of the U.S. mandatory import
quota in 1959 was to benefit American producers; Q;;;
represents the actual situation until 1971. And finally,
the Tehran-Tripoli agreements of 1971 had the initial
intent of appropriating all the potential economic rent to
OPEC, E;;;; but the actual effect was to benefit the
international corporations and the American producers as

—
vell [ R‘Rs °

3.5.1.3 JOHANY'S PROPERTY RIGHTS MODEL

Analytically, this model views the pricing of crude
petroleum as an intertemporal optimization decision.
Specifically, a resource owner is assumed to maximize the
net discounted value of the output over the physical
lifetime of the resource. A point in time is selected at
which either the resource is assumed to be exhausted or
demand will fall to zero. The decision rule, then, is to
select an output time-path to maximize a resource's present

value. Johany (1979, pp. 72-80) states a number of
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observations in support of this model's power to explain

the observed rise in crude petroleum prices since 1971.

Most important among them are:

a)

b)

c)

d)

The assignment of petroleum resources ownership to
the producing countries and the associated
unilaterality to vary output levels would have
sufficed in his judgment to assure a rise in oil
prices in 1974, irrespective of the long term supply
cost of the resource. This is because the
pre-property rights posted price was merely an
accounting device through which o0il companies
determined inter-industry profitability.

The posted price under the o0il companies' regime did
not truly reflect marginal valuation for the
additional unit of o0il produced due to oil producing
countries' disadvantageous bargaining position.

The assignment of property rights to producers meant
a severance of the relationship between additional
recoverable reserves and increased output.
Uncertainty over property rights, other things
constant, increased the companies' effective

discount rate which meant an increase in output.l

lMaximize: Ry = Py = C¢

Where:

Rt = net revenue per unit of oil at time (t)

Pt = unit price per unit of o0il at time (t)
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C¢ = average cost per unit
r¢ = the market interest rate at time (t)

The o0il companies will supply oil if:

R(t+1) = Re(1l+r) (1)

Now let us define q = probability of expropriation,
then, o0il companies' decision rule will be to supply oil as
long as:

E(Res1) =g (Res1) + (1-g) O

Or
A

Re41l = q(Re4)) (2)

Or, in terms of eq. (1):
A
Re4l = Re(l4r) (3)

That is, q Re4] (instead of just Ry4)]) should be
equal to Ry (l+r), or

Rg41 = Refltr) (4)
q

The effect of less than 100 percent certainty about oil
concessions' duration and,rights is to increase the
effective discount rate, T, upon which o0il companies’
supply decisions are based. For example, when r = 15% and
qg = 0.80, then

’

A
Rt+1 = Rt(1+0.15) = Rt(1+t)

0.80

Or

1+Q = 1,15 = 1.437
0.80

That is, the companies' effective discount rate is
about 44 percent. An increase in the effective discount
rate, ceteris paribus, will lead to an increase in oil
supply and, consequently, a reduction in the world price of
oil.
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Thus, Johany proposes that the uncertainty regarding
concession rights led the 0il companies to overproduce
during the 1960s and early 70s in spite of the resulting
fall in prices. "The net effect of uncertainty of property
rights [was] to increase the companies' discount rate which
[led] to an increase in [output] by a greater rate than
they otherwise would if there were no risks of
expropriations®" (p. 76). And, on the other hand, the host
governments with no threat to their resource ownership
(most o0il concessions would have expired during the 1990s)
and with a limited set of projects that could be undertaken
before the domestic rate of return falls below the market
interest rate, have an interest in supplying oil as long as
the net value rises at a rate no less than the world

interest rate.

3.6 CONCLUDING REMARKS

For someone concerned with neat and precise results,
the current state of the theory of collusive behavior
represents a muddy ground when compared with the "neatness"
of perfect competition and monopoly. A part of such
uneasiness that one encounters rests with the difficulty of
modeling conjectural behavior. In its current state, the
theory of oligopoly, however, puts in vogue a better
understanding of the forces that could give rise to

collusive behavior; its indeterminism is enlightening par
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excellence for, on one hand it implies that collusive
behavior is a market-embedded phenomenon in its evolution,
and on the other it guards against overzealousness of
solely relying on the same market forces to destabilize
cartels.

Judgments as to the stability and duration of a cartel
beyond the potential impact of the increase of the number
of suppliers and the appearance of substitutes to the

cartelized product have to rely on educated speculations,
the scope of which may not be supported by the existing

theory of oligopoly.
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CHAPTER IV. THE ORGANIZATION OF PETROLEUM
EXPORTING COUNTRIES (OPEC)
4.1 INTRODUCTION
The decade that has just ended witnessed some

fundamental changes in the institutional structure of the
international o0il industry. Changes have ranged from the
rise of a petroleum organization (institution) primarily
concerned with the interest of 0il producers to a so-called
0il embargo, during which the world observed intermittent
rounds of changes in oil prices. More importantly, the
industrialized world became aware of the role of petroleum
in the sustenance of its energy-intensive industries; the
powver arena remained the same, namely, the world oil
market, but the number of participants and their mutual
coercive leverages drastically changed. It is the belief
of this author that a significant portion of current world
energy inconsistencies could be traced back to this era; it
is also the hope that, through understanding its forces,

conflict resolutions could be argued and evaluated.

4.2 HISTORICAL FORCES IN PLAY
Informal contacts between the governments of oil
producing countries began as early as 1947 in Washington

(USA) between the Venezuelan and the Iranian diplomatic
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missions (Sampson, 1976, p. 189). The timing of these
contacts was not the result of chance; the Iranian
government, then, was negotiating with its concessionaires,
the Anglo-Iranian 0il Company (AIOC) the potential of
increasing production and revenues. The Venezuelan
government, in return, was concerned with the rapid growth
in concessions and growth of sales from the Middle Eastern
oil extracted at tax-paid costs lower than in Venezuela.

Of immediate concern to the Venezuelan government also were
the apparent differences between the fiscal charges imposed
on Middle Eastern concessionaires and the companies
operating in Venezuela. The Middle East o0il tax structure
differed from their counterparts in Venezuela primarily in
two aspects:

a) The Middle EBast governments, then, did not receive
"added" royalty payments over and above income tax
payments (as was the case in Venezuela),

b) The Middle East governments had unilaterally
abdicated the right to alter the fiscal terms of a
concession.

Thus, under the Middle Eastern concessions system, the
50 percent rate of income tax was held constant,
irrespective of later tax changes. In Venezuela, in

contrast, and as is the case in most developed countries in
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Western Europe and North America, concession agreements did
not fix the income tax rate.l

A conventional Middle Eastern concession clearly
positioned the state as the owner of a nation's natural
resources. Furthermore, it entrusted a company with the
right to search for, develop, and export certain natural
resources (here hydrocarbons) over a long period of time in
return for certain financial payments and other benefits.
For example, the first concession granted was in Iran in
1901 and had a lifetime of 93 years; in Saudi Arabia, the
original concession was granted to Standard 0il of
California for 66 years. Changes in concession terms were
made contingent upon mutual acceptance, and disputes over
prices, investment outlays and determination of the output

level (in excess of a certain minimum stipulated in the

lpeter Odell (1975, p. 16) observes a marked
difference toward nationalism between Latin American and
Middle Bastern countries. He states that "the larger Latin
American nations restrained [the o0il companies] freedom of
action to operate within their territories, refused
permission to expand their activities beyond a certain
date; obliged [them] to integrate their operations into a
framework established by state control and direction . . .
to intensify these measures the Latin American countries
often created their own state-owned oil entities . . ."

On the other hand, Lilley (1925, p. 85) in an opinion
contrary to Odell's, cautions that "the governments
granting such concessions are usually influenced by
political conditions and the desire to start development in
an area where their chances of success are limited [due to
a country's lack of] sufficient capital, technlcal
know-how, or skilled human resources . . ."
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concession) were to be arbitrated in international
tribunals.

The Iranian confrontation with members of its
concessions holders reached an impasse and presented the
first effort in the industry's history when a government
used its political sovereignty. On May 1, 1951, the
Mossadegh government in Iran nationalized the concession of
the Anglo-Iranian Oil Company (British Petroleum) and
established the National Iranian 0il Company (NIOC) .1

The Iranian political action brought to vogue two
important facets of the international oil industry:

a) A realization of the actual institutional
limitations imposed upon 0il producing countries'
ability to alter concessions terms.

b) The need for an alternate pattern of
government-company relationship; the pattern that

quickly gained acceptance was the consortium

pattern.

1an effective boycott of the Iranian oil was

organized by the o0il companies and was adhered to from May
1951 to October 1954 until an agreement was reached in
1954. 1Iran retained oil ownership with a stipulation that
it would only be sold to the consortium members (BP share,
formerly 100 percent, dropped to 40 percent, Royal
Dutch/Shell had 14 percent, Exxon, Gulf, Mobil, Socal and
Texaco 8 percent each and CFP had 6 percent.) Boycotting
the purchase of Iranian oil was made effective through
companies' collaboration to change their "off-take" in
countries where o0il was still available under more

favorable terms.
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4.3 THE IRAQI-SAUDI AGREEMENT OF 1953

A fortunate outcome of the unsuccessful Iranian
nationalization attempt was the emergence of cooperation
among other o0il producing countries. The first formal
agreement of cooperation among oil producers was signed
between Iraq and Saudi Arabia on June 29, 1953 and called
for holding periodic consultations about petroleum policies
and the exchange of 0il information. The agreement was
signed in the aftermath of the abortive Iranian
nationalization attempt. Iranian oil exports were brought
almost to a standstill from 1951 to October 1954, and other
0il companies with sufficient market outlets feared
potential legal action for they were aware that the
ownership of the oil was in dispute. Against this
background the Iragi-Saudi agreement emerged; the
agreement's main objective was to seek cooperation with a
view to improving their bargaining position vis-a-vis the
oil companies.

The Iraqi-Saudi agreement was to be a first step of
mutual assistance in obtaining the best terms (clauses)
from their concessionaires. A common feature of these
clauses is that a host government can call on a
concessionaire to discuss possible revisions of agreements
if neighboring countries obtain better terms. Thus,
beginning in 1955, the Iraqi government, in accordance with

a precedent set by Saudi Arabia in 1954, obtained a
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reduction in the so-called "selling expenses allowable."
The allowable expense (similar to a salesman's commission)
was meant to be a commutation of actual costs incurred by
the concessionaire for oil marketing (Sampson, 1976, p.
189). The fallacy of such a claim became apparent when it
was found that most of the Middle Eastern oil moved through
integrated channels (affiliates and subsidiaries owned by
the o0il companies) and as such it did not represent an
actual out-of-pocket expense.l

Purthermore, in coordination with a Saudi initiative in
1955, Iraq refused to allow volume discounts on posted
prices for income tax liabilities. These discounts
represented reductions in tax liabilities and were

originally intended as an incentive to increase exports.2

4.4 THE PRICING MECHANISM: A FIRST LOOK (1947-1960)
The Saudi Director-General, Mr. A. Al-Tariqi (in 1961,

and later the Minister of Petroleum and Mineral Resources)

lMikdashi (1972, p. 25) estimated that the one
percent reduction in the selling expenses allowable led in
1956 and 1957 to a one million pounds annual increase.

2*yolume discounts in Saudi Arabia prior to 1955
averaged 18 percent of posted price; in Iraq during
1956-57, they amounted to 5 percent of prices for the first
million ton exported beyond the agreed minimum of 30
million tons [annually]; a 7.5 percent discount rate for
the next 8 million tons, and a 10 percent discount for all
additional exports. . . . The elimination of these exports
for income tax purposes increased the Iragi government
revenues per unit of exports in 1958 to about 7 percent*®
(Mikdashi, 1972, p. 25).
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commented on the price discounts as follows:

When we made the 50-50 agreement* [in 1950], a

year after or so we discovered that Aramco was

putting $1.42 in their books for Saudi income

tax purposes . . . they said this was a 18.5

percent discount for the parent companies to

build marketing facilities . . . We did not

sign that agreement, in effect the 50-50 was

only 32-68 (Mikdashi, 1972, p. 25).
The producing countries' attempts to make favorable use of
the concession terms were often met with staunch
resistance, if not outright neglect. A pivotal area in
which the 0il companies showed strong resilience was the
pricing schemes. Understandably so, since changes in the
posted price structure meant changes in their tax
liabilities and consequently their profit margins.l The
oil-producing countries based their demands to halt
companies' unilateral discretion to reductions in posted

prices on two grounds:

*As a result of Venezuelan initiatives to explain the
advantages of the regime of profit sharing on a 50-50
basis, Saudi Arabia, at the end of 1950, signed an
agreement with Aramco. Reduced to its essential feature,
this regime meant that sales proceeds less the cost of
operations are divided equally between the host government
and the concessionaire.

Oppenheim (1976-77, p. 26) writes that the companies'
resistance to changing the posted price structure should be
attributed to the favorable tax system which allowed tax
payments to the o0il producers to be credited against U.S.
and a company's home country taxes.

lsampson (1976, p. 187) correctly observes the basic
flaw in the "50-50" agreement; . . . "They were like plans
to give factory workers a shareholding in a company -- fine
when profits are booming, explosive when they were
slumping.”
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a) That income tax receipts to host governments are
based on posted prices. Thus, the companies are in
a position to affect governments' tax revenues
through price reductions.

b) That uneven reductions in posted prices among the
companies did not follow a consistent pattern.
Instead, they seemed to oscillate, favoring one
country at one point and another at a different
time.l

To claim that there has been a single logical tie between
prices in the U.S. domestic oil market and prices abroad
did not stand the test of market realities. Mikdashi
(1972, p. 31) observes that prior to World War II, Texas
was the world's largest oil-exporting region. This made
the Gulf of Mexico a basing point for most oil prices in
international trade.2 By 1943, the Persian Gulf region

was growing as a major exporting area, and the adoption of

las an example: The Venezuelan government protested,
to the British ambassador in February 1959, against the
excessive reductions in the Middle East posted prices
(about 8 percent and averaging 18 cents a barrel) initiated
by British Petroleum. A month later, another unilateral
round of reductions in posted prices were initiated by
U.S.-based companies and Venezuelan crude oil prices had to

be reduced further (see Platt's Q0il Price Handbook, 1959,
PP. 227-9).

2"p price at one point is called a basing point price
if it is based on [calculated] directly from the price
charged at another point [the base] for an otherwise
identical product."” Haddock, David, "Basing Point
Pricings: Competitive vs Collusive Pricing," AER, June
1982, pp. 289-304.
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a dual basing-point pricing system was seen not sufficient
by the producing countries to lessen the unilateral
authority the companies retained over pricing.

The fundamental objection to the dual basing-point
pricing system was that it embodied an "imposed" effect to
cause Mideast o0il prices to move in a direction opposite to
changes in 0il demand as reflected in shipping costs. Por,
when markets are depressed (and freight rates are
relatively low) then Mideastern prices had to be increased
to maintain the hypothetical price equalization between
U.S. Gulf and Arabian-Persian Gulf delivery prices.
Similarly, an increase in the quantities of 0il demanded
which, ceteris paribus, would increase freight rates, meant
a reduction in Mideastern prices. The link between U.S.
and Mideastern posted prices was fairly well maintained
throughout the period 1949 until about 1954 (Leeman, 1962,
P. 946). Aramco, the holder of the Saudi concession, was
the first to raise its price for the period December 1946
to March 1947 from $1.05 to $1.17-$1.23 per barrel
depending on crude quality. Upward adjustments were then
made during 1953-1957 with Mideastern price stabilized at
about $1.70. The next major increase followed the Suez
crisis in 1957 raising the price to $2.08 per barrel.

But as will be discussed later, the pressures on
reducing posted prices were already set in motion. 1In

February 1959, the Mideastern price was reduced to just
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below $2.00 and on August 1960, the price was further
reduced to $1.89, It was these last two rounds of
unconsulted price reductions that gave rise to an oil
producing countries organization.

The first Arab 0il Congress (to which Iran and
Venezuela were invited) met in April, 1959 in Cairo. 1Its
significance extended beyond the minimal familiarization
and exchange of information; it presented a forum for the
oil-exporting countries to express their dissatisfaction
over unilateral price reductions. The fact that Arab oil
exports at that time did not exceed 30 percent of total
world oil demand may have led Arab policy-makers to look
beyond their own boundaries for an effective international
cooperation. The first such attempt at multi-national
cooperation came on the heels of the first round of price
reductions in Middle Bastern oil in 1959; it took the form
of an o0il consultation commission -- a forerunner of OPEC.
The convening members in Cairol declared their unified
position that there should be no further reductions in the
posted prices without prior consultation with the producing

countries.

4.5 THE EMERGENCE OF OPEC
As previously noted, during the second round of price

reductions in August 1960, the o0il companies reduced posted

liran, Venezuela; and the Arab oil producing
countries [then: Iragqg, EKuwait, and Saudi Arabial.
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prices by eight to ten cents a barrel (approximately six
percent of its previous level). The cuts in Middle Eastern
0il were made by concessions holders due to sizeable sales
below posted prices by major suppliersl (0GJ, August 15,
1960, p. 15). PFollowing this reduction, representatives of
the governments of Iran, Iraq, Kuwait, Saudi Arabia, and
Venezuela conferred in Baghdad from September 10-14, 1960,
and agreed upon creating a permanent organization for oil
producing countries (OPEC) with a view of coordinating and
unifying members' policies.
OPEC's emergence had been influenced by four major
characteristics of the oil industry (Mikdashi, 1972,
P. 34):
a) The oligopolistic structure of the oil industry,
b) Vertical integration of the oil companies operating
on multinational bases,
c) Certain features of the Mideastern o0il concessions
systen,
d) The arbitrary and unilateral authority that the

companies had over oil pricing.

lplair (1972, p. 213) attributes such price
reductions to the independents who obtained newer
Venezuelan concessions, or the Soviet Union who was
increasing its sales in world markets to obtain foreign
exchange, or even the majors themselves. These price
reductions took place when the world economy was still
recovering from the 1958 recession and the U.S. 1959
imposition of import quotas.
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4.6 THE LIBYAN INITIATIVE AND ITS EFFECTS ON OPEC

4.6.1 INTRODUCTION

Since its early years as an oil producer, a large
portion of the Libyan o0il was produced by non-major oil
companies. This was a deliberate policy decision on the
part of King Idris' government; the King was later
dethroned in a coup d'etat by Colonel Qadaffi in September
1969.

The "majors" were not without ambivalence to the
activities of the "independents" -- for, on one hand, the
productivity of the Libyan oil fields, the low sulfur
crude, and proximity to Western Europe markets continuously
undermined a unified price structure to their European
consumers. Moreover, due to the insufficiency of the
independent‘'s network of transporting and refining
capacities they, more than often, sold their excess
production to the majors or their affiliates. Inasmuch as
such discounted sales increased the major's profit margins,
they also were concerned with their concessions in other
Mideastern countries which yielded twentyfold their Libyan
operations.

The majors have always perceived their Libyan oil
operations as a last resort -- the relatively small share
they had coupled with their “floor production® obligations

to Saudi Arabia and Iran meant, at the very least,
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temporary output reductions in the Arabian-Persian Gulf
region. Would the Saudis and the Iranians tolerate loss of
revenue and would not their established relationships as
well as their traditional concessions be in jeopardy?

These were some of the questions that the majors had to

answer for themselves.

4.6.2 LIBYA'S INITIATIVE IN PRICE-SETTING

Less than four months after the successful coup d';lat,
the Libyan government demanded an increase of 40 cents in
the posted price of its oil. The Libyan argument for an
increase rested upon: a) an underpricing of its crude
relative to its costs, b) its superior quality, and c) the
short-haul to Western Europe's markets. The operating
companies, including the majors, counteroffered a 5 cent
increase per barrel.l 1In response, Libya targeted its
largest concession holder, Occidental, with an output
reduction order from an average daily production of
800,000 b/d to 440,000 b/d. Occidental's efforts to secure

crude were not successful.2 And in September 1970, four

linterestingly, James A. Akins, an undersecretary of
the U.S. State Department then, stated that he found that
the difference between what Libya was receiving from its
concessions holders and what it could fetch in terms of
"comparable products”™ price to be "higher than 40 cents."
(See: Hearing on Multinational Corporations, reprinted in
“"Hearings on Multinational Corporations®, 93rd Congress,
2nd Session, 1974, Part 4, p. 4.

2Exxon refused to sell crude to Occidental at less
than the market price citing an OPEC resolution prohibiting
concession holders to sell to other companies at less than
the posted price (See Kaufman, 1978, p. 106).
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months after the Libyan output reduction order, Occidental
agreed to an immediate price increase of 30 cents,
escalating over a five year period to 40 cents. All
operating companies thereafter agreed to similar terms
including an income tax rate hike from 50 to 55 percent.
The Libyan price initiative had set in motion a process
almost all companies had feared; namely, a "leap-frogging"
in prices between the Libyan negotiated prices and the
posted prices for Arabian-Persian Gulf producers. And it
was only a matter of time before those fears became
reality. Convening in Caracas (Venezuela) during December
1970, OPECl informed the companies operating in its
territory of an upcoming round of prices and productions
negotiations to be held in Tehran (Iran) sometime in 1971.
The targeting style‘i la Libya would not have been an
appropriate strategy, for most of the oil produced was
shared and controlled by the majors. In anticipation, the
companies solidified their position towards targeting in a
conmunique2 which came to be known as the "Libyan
Producers' Agreement." In summary, the communing stated

that the companies would supply oil at cost to any company

lpor details regarding the importance of this
meeting, see an interview with the then Minister of
Petroleum and Hydrocarbons, Dr. Hugo Perez in QOGJ
(Dec. 3, 1973, pp. 20-21).

27he communiqu requested and was granted a clearance
from the U.S. Antitrust Division which came to be known as
the "Antitrust Exemption.™ See "Hearings on Multinational
Corporations," Part 5, p. 113.
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cut off in a reprisal action; the provisions also included
the independents in what came to be known later as the
"Safety Net Agreement."l

The real impact of the petro-corporate union was more
psychological than economic -- a bargaining hoax, as the
events of February 14, 1971 showed. In Tehran, OPEC and
their concessionaire agreed to:

a) An immediate increase of $0.30 a barrel, escalating
to $0.50 a barrel by the termination of the
agreement in December, 1975. The price of the Saudi
light crude (OPEC's marker) was increased by 70
percent during the years 1970-73,

b) A stipulation that none of the Arabian-Persian Gulf
countries would seek reciprocity for benefits
obtained from other producing countries.2

But the Libyans were not about to be deprived of their

price-leader status; with the close of the Suez Canal due

to the Arab-Israeli war of 1967 and the continuous rise in

1According to George Schuler of Bunker Hunt, ". . .
the genesis of this solidarity movement was Shell. Shell
[bad] some very forward-thinking people in an office that
followed OPEC affairs . . ." See "Hearings . . .," Part 5,
p. 80.

2Raufman (1978, PpP. 99-101) hypothesizes that the oil
companies were more concerned with price stability than
with absolute increases in the crude price. He further
states that even before the agreement was concluded, the
Saudi Minister of 0il and Mineral Resources, Mr. Yamani,
had asserted that world scarcity of o0il would lead to new
price demands.
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freight rates, they requested that market changed
conditions be reflected in their crude pricing. Although
the dual basing point pricing system was no longer
operative, the Libyans relied heavily on it to assert their
demands. And again, to ascertain their leadership, they
refused joint bargaining with the companies. The terms of
the Tripoli agreement signed on April 1971 guaranteed an
immediate per-unit increase from $2.55 to $3.55. 1In
addition, the Tripoli agreement raised the tax rate to 55
percent for all companies except Occidental which had to
pay 60 percent tax rate because of a provision in its
contract to commit 5 percent of its before-tax profit to
Libya's agricultural development (QGJ, April 12, 1971, pp.
32-33).

4.6.3 LIBYA'S NATIONALIZATION EXPERIENCE

During OPEC's Beirut (Lebanon) meeting in September
1971, it was agreed that each member-state would separately
seek equity participation with its concessionaires.l
Libya was the first member to effectuate OPEC's
resolution. It will suffice for our purpose to highlight

the nationalization attempt with particular reference to

lThis decision was more of a reaffirmation. The
genesis of the equity participation proposal was discussed
and agreed upon during OPEC's meeting in Caracas, December
1970. See QGJ (1970, p. 34).



115

its impact on Libya's operating companies' oil supply:l

a) By the end of 1973, all companies with holdings of
up to 33 percent of Libya's proven reserves were
entirely nationalized.

b) Libya entered as a partner with Occidental, Oasis
and its affiliates (Continental, Marathon, Amerada).

c) Mobil and Exxon were exempted on the grounds that
their production records showed good balance between
production and marketing operations.

d) BP (with 48 percent of its shares held by the
British Government) was nationalized on the grounds
of an unsympathetic political stance toward Libya.

The economic impact of Libya's nationalization was to

reduce the overall market oil supply by an estimated amount
of 3 to 3.75 mbd. In addition, the prolonged closure of
the Suez Canal and the growing awareness of energy
conservation among oil-producing countries were crucial

parameters in the unanticipated price increases of 1973.

4.7 THE OSCILLATION BETWEEN NATIONALIZATION AND
PARTICIPATION

4.7.1 INTRODUCTION
The environment of rising prices that began by late

1973 followed a decade during which the option of

lpor further discussion see Blair (1978,
pPpP. 227-234).



116

nationalization drew closer but never materialized. The
option had been quietly discussed along the shores of the
Arabian-Persian Gulf since 1968. Blair (1976), Kaufman
(1978), and Quandt (1981) seem to agree that many OPEC
members expected Saudi Arabia to take the initiative. It
seemed that the traits of moderation and quiet diplomacy
that the Saudi negotiators had acquired led many to believe
that the issue was best left bandled by them. With oil
demand growing rapidly against a short-run supply capacity,
coupled with the feelings on the part of some OPEC members
that their resources were "over-exploited," an environment
was created different from the one that prevailed during
the unsuccessful Iranian attempt of 1951.1 The slogan
that the Saudi negotiators had opted for was "equity
participation® in lieu of "nationalization."

4.7.2 THE SAUDI MODEL: GRADUAL OWNERSHIP
In 1972, Saudi Arabia, Kuwait, and Qatar jointly

entered equity participation negotiations with their

lprofessor Chandler (1977, pp. 53-54), analyzing the
aftermath of the Iranian nationalization attempt, wrote:

Throughout the 1960s, the Mossadeq episode in Iran
was remembered as indicating an ability on the
part of the companies to frustrate the effective
exercise of nationalization . . . Both the British
and U.S. governments played a role, but more
potent than this was the ability of the companies
to increase the production of the o0il discovered
elsewhere to compensate for the loss of the
Iranian crude.
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concessionaires. The proposal put forth suggested:

a) To own 25 percent of the operating companies as of
the first of January, 1973; ownership included
concession rights of oil produced and facilities,

b) To raise the ownership share by the end of 1982 to
51 percent, on a five percent annual basis, and,

c) To return the right to dispose of crude petroleum in
a manner consonant with the development of the host
government 's domestic and international markets.

There were additional provisions for the disposal of

government's shares in crude petroleum. Generally, they
fell between: a) the equivocal right of the government to
dispose of 0il in any manner deemed appropriate, b) the
allowance of first claim to the foreign partner at
preferential prices, and c) the establishment of
state-owned companies to market and develop petrochemical
industries (as in the case of Saudi Arabia). The companies
almost unanimously agreed to the proposed provisions for
the refusal meant nationalization a la Libya. The general
agreement was short-lived, however. The events of the 1973
war and the associated price increases led to unilateral
decisions of either partial or full nationalization.
Briefly, Algeria began by nationalizing all non-French oil

interests through its state-owned company, Sonatrach.l

lpor further details, see Ian M. Torrens (1980,
ppo 9-19) °
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The companies that were fully nationalized retained the
right to purchase o0il in accordance with their historical
production record and at more favorable terms. For Iraq,
the successive unsuccessful negotiations between Iraq
Petroleum Company (IPC) since the 19508 culminated in the
1972 nationalization of all IPC holdings (except the Basrah
Petroleum affiliate). Full ownership was finally achieved
in 1976 with the companies retaining access to crude in
accordance with established quotas and negotiable prices.
For the remaining Arabian-Persian Gulf countries (Kuwait,
Qatar, and Abu Dhabi) there was not a noticeable variation
in their terms from the ones proposed by Saudi Arabia.
Kuwait, for example, in January 1974 took 60 percent
participation in the concession controlled by the Kuwait
0il Company (KOC). Both Kuwait and Qatar completed their
participation takeover in 1976 and 1977 respectively. Abu
Rhabi decided against full ownership; it cited its need for
exploration and development of its off-shore resources;
thus needing the assistance and expertise of the
international industry in a capacity larger than
service-contractor. And, in Saudi Arabja, the 60 percent
participation was achieved with the understanding that it
was a prelude to full ownership. Saudi Arabia acquired

full ownership by the end of 1979.
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4.7.3 THE IRANIAN MODEL: SERVICE-CONTRACTOR AND PURCHASER
The energy demands from France, on one hand, and the
desire of the Iranian government to pursue more concessions

patterns to develop additional energy resources led to a
formulation of an interesting pattern in internation oil
agreements. France is an important consumer of petroleum
products; its energy balance sheet for the year 1966 showed
that of the 67 million tons of crude oil processed in
Prance, of which 57.4 million tons were for domestic
consumption, only 2.93 million tons came from French
resources (Rouhani, 1971, p. 63). It was natural then that
France would pursue an energy policy that was not subject
to the wvhims of the international oil industry.

The National Iranian 0il Company (NIOC), empowered by
the Petroleum Act of 1957 to conclude with qualified
persons agreements for the exploitation of petroleum
resources, signed with the Enterprise de Recherches et
d'Activites Petrolieres (ERAP) in August, 1960 an agreement
that was "accord nouveau." We will highlight here some of
the main clauses of the agreement to show the changing
pattern of relationships between resources ownership and
the desire to affect production rate, investment
expenditures, and price determination. Some of these

clauses stated:l

lpor detailed examination, see Rouhani, Fouad, A
History of OPEC, (Prager Publishers, Inc., U.S.A.), 1971.
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a) ERAP undertakes, as a contract for services, to

b)

c)

carry out operations of prospecting and exploration
corresponding to a minimum annual expense
obligation, during a period of six years . . . on
areas that are reduced by stages. If at the end of
the period of exploration no commercial field has
been discovered, then the contract shall be deemed
to have terminated and funds supplied by ERAP shall
be lost . . . if one or more commercial fields are
discovered, then only the exploitation areas shall
remain at the disposal of the general contractor.
For the financing of exploration operations, ERAP
supplies the funds as loans without interest -- when
the exploration operations lead to discovery of a
field capable of commercial production, ERAP
supplies the funds necessary for the operations, as
loans carrying interest payable over a period of
five years from the beginning of production.

NIOC is the owner of all the o0il produced and the
assets created or used during the operations course
-- it undertakes to sell ERAP between 35-45 percent
of the production at a price equal to the cost of
exploration and exploitation plus two peréent -- 5d
percent between this sum and the realized price is

payable as income tax.
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d) When it is established that the fields discovered
allow the repayment to ERAP the costs of
exploration, then 50 percent of the recoverable
resources discovered will be set aside as national
reserves with NIOC free to exploit them without any
obligation to ERAP. -

e) In the case of discovery of a field of‘natural gas,
the general contractor can choose between giving up
its rights over such discovery, or exercising its
rights to develop the gas in which case a different
agreement has to be concluded concerning the
exploitation of the gas field.

At the beginning of 1965, more than several year later,
ERAP concluded a similar agreement with the Iraqi
government. This agreement was more advantageous to the
Iraqis in terms of a shorter period of exploration and
exploitation, the portion of the oil sold to ERAP, and the
terms of calculating the sale price. The latter advantages
to the Iraqi government had been attributed to more
favorable geographical and geological conditions.

The FPrench formula of a service contractor and
purchaser also was found appropriate to the Venezuelan
government. Accordingly, in February 1968, the state-owned
Corporacion Venezolana del Petroleo (CVP), soliciting
offers to develop 0il reserves in the southern part of Lake

Maracaibo, announced that all offers should be in the
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service-contract form. The variations between the Iranian,
Iragi, and Venezuelan contracts wvere in terms of the
concession areas, length of exploration/exploitation
periods, the number of national participation in operations
phases, and managerial supervision, but essentially
differences of magnitude. The Venezuelan contracts,
however, markedly differed in the areas of governmental tax
laws and settlement of disputes in which a contractor is
held to abide by pertinent fiscal legislation and the sole
jurisdiction of Venezuelan courts to settle contract

disputes.

4.7.4 THE INDONESIAN MODEL: PRODUCTION-SHARING

Among all OPEC members, Indonesia has the longest
established record in oil operations; the first discovery
of petroleum dates back to 1855. The Dutch East Indies was
the first field of activity of the Royal Dutch Company,
founded in 1883, and commercial production started with
2,000 bbls/d in 1983 (Roubani, 1971, p. 85).

In 1960, the government, relying on a constitutional
clause that only the state had the right to exploit
petroleum resources, abrogated the concessions system and
substituted it with a contractorship to the state agency;
thus, all petroleum activities were included under the
government control. The Indonesian pattern of

resource-ownership reflects a unique character of the
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Indonesian petroleum natural setting. By contrast to the
relatively low costs, particularly in exploration and
transportation, and ease of accessibility that characterize
almost all Middle Eastern o0il fields, petroleum deposits in
Indonesia's archipelago are contained in small and widely
scattered deposits. Consequently, exploration and recovery
methods are relatively costly. The Indonesian government
recognized the need for financial incentives if oil
companies are to continue their high-risk operations -- the
return per barrel has historically been higher in Indonesia
than in the Middle East.

Currently, the largest operator in Indonesia is CALTEX
(a joint ownership of Socal and Texaco), operating under a
*work contract" via which it provides for capital and
technical expertise in return for a share in oil profits
with the state-owned oil company (PERTAMINA).

Another type of contract in Indonesia is that of
production sharing which includes PERTAMINA and about 30
foreign companies (Torrens, 1980, pp. 11-12). The
distinctive features of this arrangement are:

a) Managerial control is retained by the state-owned
company regarding developmental expenditures, level
and rate of production, and sale prices.

b) Operational losses are borne by the foreign
operators with the understanding that remunerations

for fixed assets is subject to negotiations.
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c) Net profits are divided between PERTAMINA and the
foreign operators. The ratio is set variable and,
historically, has varied between (85:15) and (89:11)
with the largest share going to PERTAMINA,

4.8 THE PRICING MECHANISM, A SECOND LOOK (1960-73)

4.8.1 INTRODUCTION

Table 4.1 reveals some of the economic reasons that led
to price volatility during the decade 1962-72. The
dependence of the industrialized nations on Mideastern oil
sources are summarized. Rising from 2 mbd in 1962 to
almost 5 mbd (an annual growth rate of 8.5 percent), the
import share in U.S. 0il consumption has risen from 20 to
30 percent and vas estimated to be 35 percent before the
1973 war (Darmstadter and Landsberg, 1975, p. 22). Yet as
a share in total energy consumption, American oil imports
stood low when compared to the imports of other
industrialized nations. In western Europe, oil imports
rose from 37 percent of total energy consumption in 1962 to
nearly 60 percent in 1972; in Japan from 44 to 73 percent.
For western Europe and Japan, the dominance of the Middle
Eastern o0il sources, coupled with the importance of o0il to
their resources base enabled the Middle Eastern countries
to play a crucial role in the total energy position of the

consuming areas:
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47 percent for western EBurope and 57 percent for Japan in
1972. Such energy dependence explains the "invasion® of
the European independents to obtain Mideastern concessions
which in return solidified the countries' bargaining
position more thoroughly.

There is no single factor that could explain price
increases between 1960-73; we will explain here the major
economic as well as political factors that led to them. It
is not unreasonable to assume that the major oil companies
were aware in one variant or another of the overall
situation as summarized in Table 4.1. But if we have to
pinpoint a particular event, then one cannot overlook the
28 0il concessions granted by Libya in 1968. Whether that
surge was due to a realized unexploited differential
between the "price-plus-tax" and net return (by the
independents) or a realization of structural
energy-rigidities in the industrialized countries would
remain an empirical question. Nevertheless, given a) the
suffocating contract terms of the conventional concessions
system, b) the rate of growth of additions to proven
reserves in almost all Mideastern countries, and c) the
unilaterality with which the majors changed the posted
price, all these factors and possibly others undoubtedly
created a seller's market.

Yet, when we review the absolute increases in prices

obtained during 1961-1973, one begins to suspect that price
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increases, per se, could not have been the primary
objective. For example, in the case of Saudi Arabia, the
posted price (for Arabian light, 34' gravity, FOB Ras
Tanura) was about $1.80 and the government take of
royalties and tax revenues was $0.83; by January 1973, both
the price and government revenue per barrel were increased
to $2.59 and $1.52, respectively. A relatively meager
increase when compared to the prices that prevailed after
1973. This brings us to the consideration of some relevant
political factors.

During the decade of 1950-60, most of the oil producing
countries gained their political independence. Some of
them had been either colonies or protectorates, or had
experienced a prolonged external interference. For the
young governments, ascertaining their economic sovereignty
became synonymous with political independence,
notwithstanding market conditions. The new wave of
non-alignment in which almost all the oil producers were
either active members or tacit supporters created the aura
of resource-ownership as a manifestation of non-alliance.

Due to the above-mentioned economic and political
factors, and undoubtedly others, there emerged a new
pricing mechanism essentially characterized by state
intervention and administration. Instead of price
locational parity, a host of variables were adopted by the

oil-producing governments as determinants, such as:
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instability of exchange rates, inflationary pressures and
prices of imported manufactured goods -- to rationalize and
legitimize price increases.l The new state-administered
system brought along some new rigidities:
a) Por the first time in the world oil market, there
appeared a division in the conventional functions of
a price, as known to economists -- the states
retained the price-setting phase, leaving to the oil
companies the task of allocating output among

consumers.

lsome authors, notably Adelman (1972-73), Oppenheim
(1976-77) , Chandler (1977), and Church (1977), seem to
inadvertently convey to the reader an image of an
organization careless and ruthless in pursuing its economic
objectives and negotiations settings short of "gun duels."
It is refreshing, however, to encounter statements and
views that unravel biases and restrain agitations. Among
the latter is Mr. G. Henry S. Schuller, the director of
energy programs (Center for Strategic and International
Studies) who, in a congressional statement (Horld Petroleum
Outlook 1983, 98th Congress, lst Session, February 21,
1983, p. 383) stated:

e « « [in] my experience in negotiating with OPEC
in the early 19708 . . . the argument constantly
encountered, and particularly from the Shah, was
that why should the producer states [get] $2 a
barrel for their oil when the consumer in Europe
was ultimately willing to pay $15 or $16 at the
pump because of the taxes that the consuming
government puts on? And unfortunately, that was
an argument that none of us could ever really
counter because in fact [we] were making money on
oil that was a wasting asset of the producing
states . . . We could never counter [this
argument] and it helped to destroy the will and
the ability to resist [price increase] demands. .
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b) This mechanism created a "ratchet effect," i.e., a
noticeable rigidity toward future downward pressure
on price, if any.

c) On the consumption side, new government agencies
emerged with objectives such as: energy-use
efficiencies, and stockpiling and managing strategic
reserves; on the production side, many governments
established public companies to diversify sources of
national income, and develop petrochemical
oil-related industries.

d) The volume of petroleum traded on government-to-

government basis or bartership increased.l

4.9 CONCLUDING REMARKS

"Changing conditions®™ or "force majeure" are terms with
which one can safely argue and legitimize the changes in
the institutional structure of energy-resources ownership.
Political sovereignty during the last part of the 1960s and
early 19708 came to be equated with not only the
availability of a resource within defined and
internationally acknowledged political boundaries and the

right of a host government to grant concessions but also

lrecent reports have indicated an increasing
willingness on the part of U.S. and French firms to
exchange industrial products for oil. For example, see:
WSJ, July 31, p.2 and Oct. 1, p. 33, 1984.
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the ability to direct utilization, control and vary output
levels, and influence prices.

Peter Odell (1975, p. 18) views OPEC as a bargaining
unit that prevented the oil companies from manipulating
production-investment decisions and playing one country
against another. Kaufman (1978, p. 104) seems to remain
convinced that ". . . the Libyan o0il settlements of 1970,
by playing the independents off against majors . . . [had]
established a pattern to be followed later.” Christopher
Rand (1978, pp. 303-306) hypothesizes that the companies
agreed to participation settlements because they were more
interested in an uninterrupted flow of oil than the
concessions, per se.

The above analytical views and many others are not
without merit. To this author, it seems that the
participation/ownership settlements were well-calculated
strategies by the o0il companies to shift the burden of
rationalization and gstabilization of the world petroleum
trade and prices to the producers. The international
industry held, and still holds, an advantage, if not a near
monopoly position, over geological and reserve data; it may
be true that equity participation had resulted in high
buy-back prices (i.e. the price paid by a company for a
government's o0il share) but even so, the companies seem to
have had little difficulty in passing the additional costs

on to consumers. When all is said and done, one has to
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remember that price stability had been a primary objective
of the "old" Seven Sisters' structure and, given the
increasing competitiveness that the world market had
witnessed during the 1960s, the o0il companies would have

gladly created an "OPEC" and placed it in the middle of the

chaos.
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CHAPTER V. OPEC'S PRICING POLICY AND THE
ROLE OF SAUDI ARABIA
5.1 INTRODUCTION
The period 1973-84 is an era of particular significance
in the history of OPEC. It marks a time span during which
OPEC members,l collectively but not necessarily united,

lMembership: the statutes of OPEC provide for three
categories of membership: founder, new, and associate (the
term "new" was dropped out of the revised statutes of
1965--it was replaced by the phrase, "those countries whose
application for membership has been accepted by the
conference"). The founding members are the countries that
convened in Baghdad (Iraq) on September 14, 1960. They

were: Iran, Iraq, Kuwait, Saudi Arabia, and Yenezuela.

A country applying for membership should show that it
is a net exporter of crude oil in substantial quantity, and
that its petroleum interests are fundamentally similar to
those of the founding members. At the first conference (in
Baghdad), it was agreed upon that a new member's admission
should depend on the unanimous acceptance of the five
founding members (under this rule, at the time, three new
members were admitted: Qatar in January, 1961, and Libya
and Indonesia in June, 1962). This rule was modified in
1965 to provide that admission of new members would require
three-fourths of "full members,” including the
unanimous-consent vote of each and all the founding members
(the members that were admitted under the modified rule
were: Abu Dhabi in November, 1967, and Algeria in July,
1969). Both Gabon and Ecuador were admitted in 1973. OPEC
headquarters are in Vienna (Austria).

Since 1970, the "founding members" and "new members"”
have been referred to as the "full members" to distinguish
them from "associate members.” The latter could be any
country admitted by a majority vote of three-fourths
(including the concurrent votes of the founding members)
irrespective of its oil-export balance as long as it is
believed that the associate member shares the interests and
aims of the organization. An associate member is invited

132
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became the price determiners of the petroleum market. More
importantly, it is also within this period that one comes
face to face with the unpleasant reality of the
superficiality of separation between resource ownership and
the economic ability to influence prices. This latter
phrase would not hold had the resource owners, as
participants, been able to synchronize their production
decisions and achieve maximum joint revenues. OPEC is a
collection of sovereign states, more of a trade
organization than an effective cartel, with differing
political ideologies, differing regional socio-economic and
political problems, and differing paces toward
socioeconomic development.

As has been noted before, the international oil
industry had successfully shifted the burden of price
stability to the producing governments. This era,
furthermore, witnesses the announcement of an embargo by

some members; the appearance of a new price-leader; the

to attend the meetings of the conference, of the board of
governors, or of a consultative meeting with the right to
participate but not to vote. A non-member country may be
invited to send a representative to the conference as an
observer (either at its request or at the initiative of the
organization) if the board of governors considers it
desirable.

It is worthwhile to note that the two statutory
conditions regarding the admission of new members are still
a source of some ambiguity: thmgamng_Qf_snhmunl
q.uantnmi_ng;_gxmu' and the "assumed fundamental
interests®™ that a new member is expected to share with the
organization.
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outbreak of war between two OPEC members; the formal,
although ineffective, production allocation among members;
the impact of increasing revenue needs by members as
translated into "price-shading” and tacit violations of
production quotas; and the emerging role of "non-OPEC®" oil
producers as a new threat to a group of sovereigns. It is
primarily and probably more frequently this perception of
sovereignty by which OPEC could determine its economic
vitality or marshal its demise. OPEC, beginning in early
1980, amply showed its inability to adhere to its

commitments.

5.2 THE ECONOMICS OF PRICING AN EXBAUSTIBLE RESOURCE

Petroleum, as an exhaustible resource, differs in its
pricing from other economic goods; the latter, it is
commonly agreed that its price should be equal to the cost
of production in the long run when allowing for increase in
the number of participants to assure absence of above-
competitive profits. E1 Serafy (1979, pp. 273-74) extends
the analysis of equilibrium in the assets market to ﬁbte
that the price of o0il, or other exhaustible resources for
that matter, would be expected to rise over time to allow
for the scarcity rent to vary with.variations in the market
interest rate.

The price of a unit of petroleum will attain

equilibrium when producers are indifferent to the option of
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not producing an additional barrel of o0il, or producing it
and investing sales revenues at the going interest rate.
Expectations of rising future oil prices, ceteris paribus,
would ration the quantity supplied and keep it in line with
existing demand. Differentials in the going interest rate
and producers' time preference lead to different results.
If the market rate happens to be higher than producers'
expected return rate then, ceteris paribus, oil supply
would be expected to increase and resources would be
depleted faster.

The above analysis brings to vogue the long-term forces
of supply and demand that influence oil prices. The prices
of alternative goods, upon which the current level of
scarcity rent is determined, are influenced by their
long-term cost prices which in return are a function of the
current prices of, among other things, oil. Even within
the past ten years and in spite of increases in o0il prices,
the presence of alternatives and the pace at which they
have been introduced to the market may indicate the current
price of oil may not be high enough to warrant their
forthcoming supply. Relatively moderate prices now would,
other things remaining constant, delay the development of
substitutes and therefore contribute to higher substitute
prices in the future.

Technological changes and their future directions are

primarily dealt with on conjectural bases. With greater
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certainty toward technological changes, the long-term
prices of substitutes would be set within assured
confidence intervals to allow for scarcity rent to vary
with the going market rate. "Instead we have the current
state of affairs . . . producers claim prices are too low
and consumers, or at least some of them, insist they are
too high . . ." (El Serafy, 1979, p. 275).

This approach to exhaustible resources pricing leads to
a conclusion: the 1950s and the 1960s were the prelude and
possibly the necessary conditions for the higher prices
that have prevailed since 1973-74. 1If this conclusion
holds, then it is safe to state that market forces were not
operating freely at that time to allow prices to ration
rising demand. In this regard, the Saudi Arabian Minister
of Pinance and National Economy stated:l

The economic range within which the price should

be set is a very wide one, with the lower limit

defined by the cost of production and the upper

limit defined by the cost of producing

alternatives to 0il . . . until 1970 the price was

closer to the lower limit . . . considering the

particular characteristics of oil it should have

been at or near the upper limit. The 1973-74

price corrections therefore had to be somewhat of

drastic character, being the first decisive

attempt by the o0il exporting countries to set
things in the right direction (p. 520).

lpor a review of the evolution of oil prices see:
H.E. Mr. Mohammed Aba Al-Khail, the Saudi Arabian Minister
of Finance and National Economy, "The 0il Price in
Perspective," International Affairs, Vol. 55, No. 4,
October 1979.
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5.3 THE CRUDE OIL SPOT MARKET: AN ADJUSTMENT MECHANISM

Crude petroleum transactions between 0il companies and
governments of the oil-producing countries fall under
contract agreements. These contracts establish commitments
to buy and sell specified amounts of petroleum over a long
period of time; usually an annual contract on a monthly
basis of delivery under stipulated terms of transaction.
Since these contracts are signed well in advance, the
relative stability of the crude market depends largely upon
how successful companies are in estimating demand growth
and profiting from their locational monopolies.l

While such contracts provide an element of relative
stability for the supply and price of petroleum (and
derived products), the availability of a mechanism for
"momentary adjustment® was clearly absent. Thus, the spot
market is perceived by many as a corollary instrument for
*fine tuning."

The crude o0il spot market is a process by which cargoes
of crude petroleum change owners on a daily basis and at
times even on shorter notice. It is an informal
institution via which buyers and sellers -- a worldwide

network of personal and professional contacts -- exchange

lThe British National 0il Corporation (BNOC) prefers
to export 50 percent of its production [at spot prices] to
Germany, Scandinavia, and the U.S. while covering that
portion of British needs by importing o0il at OPEC prices

(Road Transportation and 0il, International Road
Transportation Union, Geneva, July 1979, pp. 10-11).
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information on spot transactions and price quotations. The
U.S. General Accounting Office (GAO) observes that:
participants can be anywhere in the world, as can

be the oil that is traded. Participants may be

oil producers, refiners, brokers or traders. Spot

market prices are set for each transaction by the

parties involved, and deals are almost always made

by telephone or telex . . . a single cargo may

change hands several times before it reaches its

destination (p. 2).

During 1979, the term "spot market" came to embody a
set of transactions not previously known to the petroleum
market. Among these are:

a) "entry fee" sale representing the purchase by a
company of a single cargo or a number of cargoes to
obtain a contract with a producing country. This is
to say, some of the participants in the spot market
are agencies or individuals selling 