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- ENERGY IN LATIN AMERICA: -
THE HISTORICAL RECORD AND FUTURE PERSPECTIVES

O N NV
} .

Editor's Nete; _Purpose and Scope of Paper

Thls text was orlgxnally wrltten as background materlal for a
more broad-ranglng study, the Economlc and Soclal Development and
External Relatlons of Latln Amerlca._/ Thls study was submltted at
the seventeenth sessxon of the Econon1c Comm1331on for Latin America
(Guatemala City, Guatemala, 25 Apr11~5 Hay 1977)5

The guestlons addressed by the present text are derived from
three prior questlons that gulded, 1n large part, the study submltted
at the Guatemala C1ty sess:on. These three prlor questlons were.

First, from a soclo-economlc p01nt of v1ew, vhat have been the
major developments 1n Latln Amer1ca s1nce the fifties?

Second, what are thelr basic explanat10ns°

Third, what are the prospects for socio-economic development in
Latin America over the rest of this century?

The present text is a revised and up-dated version of the original
background text. Its overall purpose is to provide a brief description
of the pattern of change in Latin America's energy industries in the
post-war period and to provide some ideas that may be useful to energy
planners in the region's oil-deficit countries as they confront the
future price of world oil.

The text deals with five key questions: first, what have been the
major features of growth and change in Latin America's energy industries
in the post-war period; second, to what degree has the performance of
those industries impeded socio~economic growth in the region during the
past quarter century; third, what is the most probable level and
composition of Latin America'’s energy requirements at the end of this

pY4 See CEPAL, The Economic and Social Development and External
Relations of Latin America, E/CEPAL/102%, 15 March 1977.

/century; fourth




century; fourth, what is the most likely track of world crude oil
prices over the rest of this cenfﬁry and what pattern of volatility
is inherent in thgse expected prices for world oil; and fifth, what
are the policy options open to Latin America's oil-deficit countriee
in the light of the expected price structure for internationally
traded crude oil during the rest of this century?

A note on dating'is_in order. The text was completed in
November, 1977, and between that time and its publication, changes of -
consequence have occurééd<in the world oil industry. The OPEC
Meeting in Caracas in December dnd the subsequent freeze in world
emergence oil prices together with the energy legislation at the
national level in tﬁe United States and the weaking of spot prices
"in the world oil market are imﬁortaﬁt cases in point. The reader
- can judge for himself the'likél§“impact of these factors on the

predictions of world oil prices presented in this text.

BRGNS

/ENERGY IN
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: ENERGY ‘IN LATIN AMERICA: .
: THE HISTORICAL RECORD AND FUTURE PERSPECTIVES

Objectives ard OrEanizaticn

This study deals w1th the followlng flve questlons.

First, what have been the major features of growth and change
in Latln America's energy 1ndustr1es since the early fifties?
. Second, to what extent has the performance of the domestic
A component of Latin Amerlca & energy industries significantly restricted
the process of reglonal economlc growth 81nce the early fifties?

Third, what is the expected pattern of Lat1n Amerlca & energy
. requirements during the rest of this century° o .

Fourth, what are the 1mmed1ate and longer-term prospects for
the price of world o0il? o :
. Fifth, what energy p011c1es are. open to the governments of
Latin America's oil-deficit countrles for confronting the expected
price of world oil?

These five questions constitute the foci of this study, which
ie divided into two Chapters, the first focussing on the first three

questions, while the second focusses on the last two.
Section I of Chapter 1 discusses the economic functions of the

energy industries. Section II places Latin America's changing energy
prcfile in international perspective. The wealth of Latin America in
energy resources is examined in Section III. The record of growth

and change since the early fifties is discussed in Section IV as
regards each of Latin America's four basic energy industries: oil,
natural gas, coal, and electric power. Section V contains a brief

- analysis of the degree to which the performance of Latin America's
energy industries may have impeded economic growth in the region

in the post-war era. Finally, Section VI provides a forecast of total
and component modern energy consumption in the year 2000 in Latin

America and in its principal energy consuming countries together

/with a



with a forecast of the level of installed generating capacity for

that year in the region and in-its major power marketé. The section
closes with a discussion of the basic implications of these forecasts.

, - Chapter 2 focusses on the price of world oil and its essential
implications for energy planners in Latin America's oil-deficit
countries. Section I of this chapter identifies the changing structure
of world oil prices in the post-war era and offers a basic explanation
for that pattern of change. Sections II through IV examine the current
structure and prospectivevchanges in the world crude oil industry, on
the one hand, and in the complex of energy policies in the industrialized,
oil-importiﬁg countries on the other. Section V presents a forecast

of world crude oil prices for the next two decades. Section VI
discusses the range of options open to policy-mskers in Latin America's
oil-deficit countries as they confront the expected price of world
crude oil {(as identified in Section V) and closes with a discussion

of the security of oil imports i Latin America's oil-«deficit countries.

/Chapter 1
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': Chapter 1-

LATIN AMERICA'S ENERGY INDUSTRIES: THE HISTORICAL RECORD

Section I: The functions of the energy industries

In every nation the énergy sector has at least one key .economic

" function: to support socio-economic activity. Ip some countries, one or
'more of the emergy industries may ‘have a second function: to generate
‘export earnings: In Venezuela, for example, both functions are as
obvious as they are’economitally critical.

Aside from these two funé¢tions, the operation of the energy
industries has a series of important implications. They present major
claims on a nation's scarce investable funds and, in Latin America,
particularly on public sector funds.':-Additionally, they have significant
impacts on the pattern of central government revenues and expenditures
on current adééunt;‘in‘botﬁ'foréigh*exchahge and local currencye.
Although the'eneréy’iﬁ&nst?ies*accbuntfforfrelatively minor fractions
of national employméntﬁih~Latin'American’economie&.;they generate
substantial ‘claims 'oh-certain categories of the region's scarce
resources of skilled and semi-skilled manpower. The. energy industries
obviously have w;daqpread 1mpllcat1ons for the scale and pattern of
environmental damage, ‘both domestlcally and 1nternatlonaI1y. The
Mgrowth of nuclear pover generation in Latin. America will pose
partlcularly complex and important environmental problems to the
.socletles of the reglon in this regard. “The pr1c1ng of -énérgy flows
in the domestic economy has 1mportant 1mp11cataons for: the ‘efficiency
. with which economlc resources are used, not only in the energy sector
- itself but throughout the domestlc and world econom1es as well.
VClearly. then. the energy 1ndustr1es are .of prxme polltlcal importance.
'The issue of their ownershap and, control provokes wldespread debate and
antagonisms not only in Latin America, but throughout the world. Changes
in the price of electricity and refined oil products are subjects which
political leaders, at both the national and sub-national levels, may

ignore only at their peril.
/In discussing



In discussing the role of the enorgy indugtries, one must
distinguish clearly at the outset between, on the one hand, energy
flows as supporters of socio-economic activity in a strlctly physlcal
sense, and on the other the 1mp11catlons for economlc efflclency and
growth of the manner in which that support is extended. . The first
approach is typically that of the physzcally-orlented engineering mind,
whlle the second is economic in essence.

An example will aufflce to make clear the nature and 1mportance
of this simple dzstlnctlon, which is the source of much confusxon in
discussions of energy pollcy. Thus, an englneer might applaud policy=-
makers in the energy field for the fact that the increasing stock of
automobiles, buses, trucks, ‘and other transport medla in his country
has consistently been serviced with readlly avallable supplies of
low-priced motor gasoline and diesel 011 but thls applause is
irrelevant to the economist, who would ‘ask to what extent the long-term
market prices of motor gasoline and diesel 011 1n that country and
the growing stock of transport vehicles made sense economlcally.

The distinction between the physlcal support of the growth process
provided by the energy industries and the 1mp11cat1ons for economic
efficiency and growth of the manner of prov1d1ng that aupport will be
discussed subsequently in Section V.

Section II: Latin America and the world epergy profile

(a) General comparisons ‘ o
The level of Latin America's consumptién of the modern fuels 2/

increased by 6.7 per cent per annum during 1950-1975 and on a per caplta
basis by 3.8 per cent per annum durlng this 25-year perlod.

g/- The term "modern fuels" includes coal, o0il,  natural gas and
liquefied natural gas, hydroelectricity, and nuclear fuels. :
It excludes a wide variety of traditional energy sources, such as
human and animal power, direct solar energy, winds, tides,
geothermal energy, vegetable fuels and animal wastes. All growth.
rates preésented in this study are compound annual growth rates.

/As[Showﬂ



As shown in Exhibit 1, the rate of growth .in Latin America's
modern energy consumption during 1950-1975, in both absolute and
per capita terms, exceeded the corresponding rates for the developed
countries and the world 'as a whole. On the other hand, the average rate
of growth of Latin America"s modern energy consumption during this
pefiod. in 'both absolute and per capita tefms, was less than the
average rates recorded in the non-latin American group of developing
countries.

o In absolute ‘terms, modern energy consumption in Latin America in
1975 (219 x 106 t.p.e.) was less than one-third the level recorded in
that year in-all the other developing countries taken collectively
(751 x 106 t.p.e.). ' This fact: basically reflects the far larger

- population of the lattei group of countries.(2.5 billlion) than the
former (0.3 billion), however. Thus, .when population is taken into
account, Latin America's 'modern energy consumption (682 k.p.e.

-per capita in 1975 was mofe than double:the comparable figure for the
other developing countries (300 k.p.e. per capita), although still far
' below the level recorded in the developed.countries (4,076 k.p.e.

‘per -capita).” - - v o 5 ; ,

In terms of per ¢apita médern emergy consumption per unit of"
T”ber capita total real output, many Latin American economies, in both
1950 and 1975, fell betweent the average levels recorded. in the developed
countries, on the one hand; and in the impoverished -group of developing
dduhf?ies}’on the other.  This relationship is shown diagramatically
'in Diagram 1 and Exhibit 2 for selected countries in 1972.

With regard to changes in the level of energy-intensiveness of
production, Latin America consumed about 2.1 kgs of coal equivalent
bnergy per unit of total real output produced in 1965, which put it
mid;way between the comparable ratios recorded, in that year, in the
developed group of non-centrally-planned economies (2.4 kgs) and in
the underdeveloped group of non-centrally-planned economies (1.8 xgs).3/

3/ J. Darmstadter et.al., Energy in the World Economy. (Baltimore:
The Johns Hopkins Press, 1971), p«. ©3. A kilogramme of coal.
equivalent energy is the amount of energy contained in a kilogramme
of coal, which, in the present case, is defined as 6,992 kcals.

/A preliminary



A preliminary estimate suggests that the leve} of Latin America's
modern energy input per unit of real total output still_iies between
the levels recorded in the developed and developing economies.

Exhibit 3 presents data on the changing compesition of modern
energy consumption at the international level: With the exceptioh of
the Persian Gulf countries, Latin America has depended on liquid fuels
- (0il and.liquefied gas) to a greater extent, and for a longer perlod,
than any other major world region, and 1ndeed longer than most
.individual countries or economic country groupzngs. ~ The substltution
.of 0il-and gas for coal was virtually complete in lLatin Amerlca before
this ‘substitution process gained world-wide momentum in the fifties.
In.short, Latin America's industrial deveIOpment - a largely post-war
phenomenon -~ has been based .on oil and, s;nce 1950, 1ncreeezngly on
natural gas as well.. In 1975, these two £uels“suépliedtabout four-
fifths of Latin America's modern energy requirements; Latin America's
economic apparatus is thus. outstanding in the degree of its dependence
on oil and gas. v

The data in Exhibit 3 ehow ‘that Latln Amer1ca accounts for
relatively minor fractions of world~w1de modern energy‘consumptlon
(both total and component)._ This_ reflects the corresﬁoﬂding lack
of dominance of Latin America 1n world product1on and, to a lesser
extent, in world population. Latln America has conszstently accounted
for relatively minor fractions of world modern energy productlon,
about 7 per cent in 1950 and 6 per cent in 1975 (Exh;b:t B)o

As shown in Exhibit 3, Latin pmerica is an 1mportant source of
energy in world markets. The region has constantly been an importer
- of polid fuels, and its export role is based squarely on 011. In 1975,

. the region consumed only three-flfths of the volume of modern energy

that it produced, a reflection largely of the fect that about one-half
.of ite crude oil ‘production was exported in that year. '

(v) Latin America's trade 'in modern energy sources

0il has been Latin America's leading export earner in the post-
. war era, generally accounting for between one~f1fth (1950) and sbout
' /three tenthe
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three-tenths (1975) of total regional export earnings (Exhibit‘k).
:Venezuela has consistently accounted for about nine-tenths of the
region's annual oil.exports, and oil - has provided, in turn, more

than nine-tenths of. that nation's annual export earnings. O0il exports
from Ecuador, Bolivia, and Mexico have increased sharply in value in
recent years, but they are still minor in regional.and world terms.

. The scale. and. global pattern of Latin America's, imports and
.exports of energy sources has changed substantially during the past
three decades. -Until.the early fifties, Venézuela was the world's
second largest crude oil. producing region, surpassed only by the
United States. . Since then, the‘regionfs‘historically dominant position
in the world crude. oil market has given way to the Middle East and
Africa. This displacement. has occurred not only in the boom1ng markets
.for crude oil in North America and Western Europe, but also in the South
American . and Caribbean crnde;o11 markets_(Exhlblt 5). Latin America
suppliers never.gained a foothold in the rapidly expanding crude oil
markets of the Far East, largel& because of the geographic advantage
of Middle East suppliers there. . = . . L :

Latin America's petroleum exports. are domlnated by c¢rude oil,
but the.share of refined oil products,;n~total_pp?roleum.exports has
been increasing.over the past quarter century.. In 1975 North America
accounted for 86.per cent of Latin America's extra-regional exports
of crude oil (Exhibit 6), while imtra-regional crude. 0il exports
- accounted for almost ome-half of total Latin American.crudé_oil
- exports in that year. A major market for Sotuh American crude oil
is the Caribbean, where a number of large refineries transform it into
. refined oil products, mainly for export to the North American market.
Latin America's exports of refimed oil products consist basically of
.fuel o0il (Exhibit 7). This product is exported principally to the
United States, where refineries are heayily geared to the production
.of motor- gasoline, using comparatively light crude o0ils, so that it
is necessary to import a significant part of the nation's increasing
needs for heavier refined oil products, such as fuel oil. Many of the

/region's oil-
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region’s 011-def1c1t countr1es export relat1vely small quantities

of refined oil products in h1ghly competxtlve 1ntra-reg10nal and
extra-regional circuits, the aim of this trade being to close the

gap between domestlc market requlrements and domest1c refinery output
in these countries. L

Imports of energy sources into Latin Amerlca (Exhibit 8) consist
of o0il, coal, coke and mlnor volumes of natural gas and electr1c1ty.
Extra-regional imports of crude 011 largely from the Middle East and
to a lesser extent from Afrzca, have conslderably altered the almost
complete reliance on 1ntra-reglona1 sources of crude 0il which
characterlzed Latin Amerlca 8 oil 1mport pattern in the early post-war
era. As indicated in Exhibit 8, in 1975 the M1dd1e East and Africa
accounted for roughly 55 per cent and 20 per cent, respectlvely, of
total crude oil 1mports by Latin Amerlcan 011-1mport1ng countrles,
while crude oil from reglonal sources accounted for only one-seventh
of these 1mports., Addltlonally, the sharp 1ncrease 1n domestlc crude
oil reflnlng in Latin America since the early flftles has resulted in
a strong decllne in the volume of 1mported 011 products. These 1mports
are st111 secured largely through 1ntra-regiona1 trade, although a
variety of special products,'such as hlgh-grade lubrlcants and av1at10n
fuels, are secured predomlnantly from the United States. '

Although some Latln Amerlcan countrzes have ample resources of
indigenous ceal, 1t 1s comparatzvely costly to extract and transport
and is of relatlvely low calorific value. Hence, many Latin American
countrles have turned to 1mports of higher quallty coals and cokes
to satlsfy the growing requirements for these products, mainly by ne
their metallurgzcal industries. The bulk of the reglon's coal and’
coke 1mports have come from the United States and, to a lesser extent
from Eastern Europe. Latin Amerlca & net 1mports of natural gas and
‘electrlclty are quantltatlvely mlnor and represent the comparatlvely
small trade in these fuels between Mexlco and the Un1ted States.

/Section ITI:
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Section .III: Latin America's modern energy

resource bage

- There is a variety. of concepts regarding non-renewable and

renevable energy resources. With respect to the. non-renewable energy
‘resources, ‘the most commonly used (and abused) concept is. 'proven
reserves'. This is a point estimate. of the vplume.of a non-renewable
energy resource contained within conservatively defined limits of
known fields which is believed, with a high.(and typically unspecified)
degree of certainty, to be economically recoverable at prevgiliqg
prices and costs. o A ' L ”

An estimate of proven reserves should be:interpreted'in the
context of its (unknown) error density function. To say, for example,
that on 1 January 1977 the stock of proven reserves of crude oil in
a country was x billion barrels. really meansisomething like the
following: on that date, ‘the estimator of these reserves believed with
a subjectively generated level .of certitude of, say, 90 per cent that
the true ‘level of proven: reserves of oil.there was, most probably,

x billion barrels, so:that the actual .level of. proven reserves there on
that date would probably be contained within a subjectlvely generated
11m1t range of, say (x # +25.x) billion barrels.ﬂ/

Proven reserves of’ 0il,  or any other‘non-renewable energy :
resource, constitute a working inventory of that resource, which is
the result of the past c¢creation of known reserveq_troﬁ unghoﬁn”:esources,
on theone hand, followed by -subsequent decisions to prodﬁce ffbﬁ these

' known reserves. Because if is costly to add to proven reserves,
E neither governments nor private.oil companies add to them uﬁrestfainedly.

Ly This interpretation is given to put statements of proven reserves
in their proper conceptual focus. This does not imply that
estimates of proven reserves are built up in such a mathematically
rigorous manner. Actually, the estimation of proven reserves is
partly an art, partly a science, and the published figures on
proven oil reserves, although reflecting much knowledge, also
contain much guesswork, outright blaB, and more than a little
ignorance.

. . /Some 1nternat10nal
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Some international ¢il compaﬁies,vfor ‘example, might consider that a
ratio of proven reserves of oil to anticipated 0il production which
gave an expected life'of, say, ten years an acceptable level of
working inventory to carry against the commercial, political, and
other risks that they expect to face. Proven reserves of oil, or any
" other non-renewable energy resource, naturally tend to increase as
energy: prices rise and as primary, second, and tertiary extraction
technology improves. Obviously, proven reserves of oil, or any éther
non-renewable energy resource, are not a valid gauge of a nation's
wealth in that energy resource.

Proven reserves of oil and natural gas in Latin America at the
end of 1976 have been estimated at 30 billion barrels and at 90 x 10

cubic feet respectively, or at 5 per ‘cent and 4 per cent of the

12

estimated volume of the world's proven ‘reserves of these energy
resources at that time. As shown in Exhibit 9; the distribution of
Latin America's proven reserves of oil and gas is geographically
disparate. In the case of 0oil, nine-tenths of these reserves are
located in four Latin American countries: Venezuelé (52 per cent),
Mexico (24 per cent), Argentina (8 per cent), and Ecuador (6‘pep cent),
while as regards natural gas, five countriés accounted for 85 per cent
of Latin America's proven reserves at that time: Venezuela (45 per
cent), Ecuador (13 per cent), Mex1co (13 per cent) Argentina (8 per
.cent) and Bolivia' (6 per cent). ‘ ‘

Latin America's proven reserves of crude oil at the end of 1976
represented 18 times the level of crude oil production in the reéioh
in that year; the comparable ratio in the case of natural gas was 28.

"Expanded proven reserves' is another non-rénewable energj
resource concept. It means the sum of the proven reserves at a given

”point in time. plus the e¥pecfed addition to these reserves generated
by . conceptually expanding the conservatively defined limits of known
flelds employed in estlmatlng the level of proven reserves. Thus,
the concept of “expanded proven reserves" has meaning only in a

probablllstlc sense, insofar as it relates changing stocks of oil

/with changing
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with changing levels of certalnty assocxated with statements gbout
the extent of those stocks. The error denszty function of” ‘expanded
' proven“reserVes is unknown as it is in the case of | proven reserves.
Grossllng offers one estzmate of the probable extent of expanded
' proven oil reserves:’

",..For most of the non-OPEC developlng countries, I ‘can make

the following generallzatlon.' An additional quantlty'[pf 01_/

equal to proven reserves can be obtained with probab111ty.0.8,

and snother equal additional quantity with probability 0.5.

Hence the expected ... Z;bidm§7 ... of the expanded proven

reserves deéighated'here as Ré'woﬁid'be (1 + 0.8 + 0.5) Ry «oe

‘=/Proven Reserves/ ... = 2. 3 Ry i 5/ )

Excluding Latln Atierican OPEC memﬁers"proven reserves of crude oil
at the end of 1976 were about 13 bllllon barrels. The appllcatlon of
Grosallng s factor would yleld an estlmate. w1th a weighted average
certitude of 77 per cent, that expanded proven reserves ‘for this group
of Latin Amerlcan countrles would fall in the range of 30 billion
barrels plue or minus 8 blllzon barrels (u51ng an estimated 25 per cent
‘error factor). If Veneznela and Ecuador are 1nc1uded, the resultlng
level of expanded proven Teserves for ‘the reglon ‘would be 68 b11110n
| barrels plus or minus 17 bllllon barrels (u51ng the same 25 per cent
error factor) _/ If secondary and tertlary recovery technzques are
con81dered, these estimates nght ea811y be doubled. o

Undiscovered reserves is another resource concept. 'This is the
unknown stoéck of an economically recoverable, non-renewable eﬂergj
resource that is now lying beneath the surface in unknown places. . It

5/ B.F. Grossling, Latin America's Petroleum Prospects in the
_Energy Crisis, Geological Survey Bulletin 1411 of the. Unlted States
Department of Interior, 1975, p. 16. Bracketed lnsertlons are
not in the original text. :

§/ This volume may be compared with Emery's estimate of South America's
"Other identified resources' of o0il of 74 billion barrels as cited
by Grossling, o g.clt., p. 35. See: K.O." Emery, Resources of
fossil fuels, unpublished report to the U.S. National Research
Council, 1973.

/is from



- 14 -

is from these ‘stocks that, historically, proven reserves have been
created. 'The sum of undiscovered .energy resources plus expanded proven
reserves constitutes a country's wealth in a particular non-renewable
energy resource. This wealth-in a given energy resource plus the
volume of its cumulative production in the past defines the ultimate
recoverable volume of that energy resource and the country's original
endowment with economically exploitable volumes of that energy
resource. ,

Grossling places Latin America's ultimate recoverable reserves
of o0il at 490-1,225 hillion barrels and of natufal gas at 2,450-6,370
trillion cubic feet. If we subtract the end-1976 regional cumulative
production of each of these energy resources (estimated at about
132 billion barrels. and 82 triilion cubic feet, respectively), this
gives an:.estimate of Latin America's reserves of economically exploitable
0il and gas still in the ground: between 358-1,093 billion barrels of
oil and between 2,368-6,288 trillion cubic feet of natural gas.

In the case -of oil, this estimate represents 224-683 times the

estimated level of regional oil .production in 1976 and between 358-1,093
times the estimated level of regional.oil consumption in 1975. The
estimated economically exploitable reserves . of natural gas represent
between 740 and 1,965 years of regional production in 1976 and between
1,691 and 4,491 years of regional consumption at the 1975 rate of

annual consumption (i.e., l.4 trillion cubic feet). _

Grossling's estimates of ultimate recoverable reserves in Latin
America are based on benchmark figures for oil and gas reserves per
unit of prospective ﬁroducing area. The figures he employed for
Latin America were derived from analysis of data for three areas.?/
Grossling's estimates 6f Latin America's ultimate recoverable reserves
of oil and gas have a downward bias, which he underscores in his
statement that the estimates "... do not inc;pﬁé_any,allOWanQe for
the occurrence of giant-size accumulations like the Middle East.

72/ . Cotarminous United States, the Soviet Union, and the Middle East.

' /These cannot

N
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. These cannot be excluded; moreover, I suspect that the Caribbean
area and the Argentine continental shelf are two regions where they
could occur".8/ : o

Identified reserves is a.concept that is often used in discussions
of energy resources other than oil. It is a measure of the stock of
an energy resource known to exist and capable of being extracted
profitably at given prices and costs. This terms is usually employed
in discussions of non-fuel mineral resources. It is comparable to
the concept of expanded proven reserves used in discussion of oil
and gas reserves. The concept of identified reserves excludes
undiscovered recoverable. reserves. ' -

.The potential yield from Latin America's identified reserves
of oil shale, located largély im Brazil, has been estimated at
800 billion barrels, while the poteﬁtial»yield from tundiscovered oil
shale reserves in the region-is thought to be of the.order of
41,200 billion barrels:9/ Identified resoirdes of 0il in tar sands in
the region, concentrated in Veneziuela, are thought to be of the order
of 1,200 billion barrels, no estimate being avallable for undlscovered
stocks of this energy resource.l0/ For purposes of comparison, in
1973 the Latin American economies consumed a total: of about 882 m11110n
barrels of oil products.~ R )

Latin America's stock .of identified cosl resources has been
reckoned at 20 billion metric: tons and undiscovered coal fééburces'éf‘
10 billion metrig- tons.ll/ By way of comparison, cosl consumption in ;
Latin America in 1972 was about 16 million metric tons. =~ o

8/ Grossling, 6p. cit., p. 30

9/ Both estimates are taken firom Grossling, op.cit., p.35, citing
W.C. Culberston and J.K. Pitman 0il Shale, 1973, in D.A. Brobst
and W.P. Pratt (eds.), "United States Mineral Resources", U.S.
Geological Survey. Prof. Paper 820, p. 501. a

10/ Grossl1ng,, B.Clt., P. 16. S .

11/ Grossllng, B.c1t., P 35, cltlng P. Averltt, "Coal", 1973,
in E.clt., p- 140. _ oL . . RIS

' /Identified uranium
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Identified uranium réserves in Latin America have been estimated
at 11.4 x 10° metric tons of 0308;_3/ ‘No estimate is availéblé for
the stock of undiscovered uranium resources in the region.

An estimate of Latin America's hydroelectricity potential
requires a different definitional approach from that used in discussing
non-renewable energy resources because the energy resource involved
in this case is renewable (i.e., falling water). The measuring éoncept
employed is the flow of hydroelectricity that could be generated in
the region if all economically exploitable-hydrojawer gsites were
developed and operated on the basis of average expected water run-off
conditions. In 1966, CEPAL estimated that, for Latin America, this
volume of hydroelectricity was of the order of é;835 X 103 GWh.13/

By way of comparison, the actual level of hydfogeneration in the
region in 1975 was about 131 x 103 GWh. |

Since the CEPAL estimate of hydroelectricity potential was made
in 1965, world energy prices have, of course, sharply increased,
rendering the estimate clearly out-of-date. The level of potential
hydrogeneration in the region today is probably much higher than that
estimated by CEPAL in 1965, but its true extent is simply not known
today with anything even approaching acceptable preéision.

The estimates presented above underscore thé'large‘Scalé and
diversity of Latin America's wealth in modern energy resources.
However, they obscure the widely disparate geographlc dlstrlbutlon
‘of these resources among the more than two dozen countrles that_
constitute Latin Amefica. Moreover, they provide no insight into the
long-term economic competitiveness of these individual energy
resources, either intra-regibnally or internationally, while
the estimates .are so rough empirically that they have little

' 0perat10nal usefulness, especlally as they have not been

12/ Grossling og.cxt., p. 46, citing P.K. Theobold, S.P. Schweinfurth,
and D.C. Duncan, Energy Resources of the United States, U.S. A
Geological :Survey Circular 650, 1972, p< 27

13/ Economic Bulletin for Latin America, May 1967, pp. 56-63{

/corrected for
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corrected for the effects of the sharp increase in world energy '
prices since 1973« .Finally, the various estimates of epergy reserves
and resources discussed above are regional aggregates, and whi}e a

- regional focus is useful for.some purposes, in questions of energy
resources and policy the key unit is typically the nation, not the
region, and so discussions of the region's wealth in energy resources
are -often beside the point. This is the case in this study, which
deals .in Chapter II with energy policy at the sub-regional level for
the - oil-deficit countries. ..

oa

.Section IV. Growth and change in Latin America's

energy industries since the fifties

(a) Total emergy ' -

Latin America's consumption of modern fuels and vegetable fuels
increased by 5.3 per ceht per anhum during 1950-1975. As shown in
Exhibit 10, vegetable: fuels were consumed in every Latin American
country in both years, 'although the region's overall dependence on
this type of fuel declined ‘sharply during this 25-year period: from
40 per cent of total regional energy consumption in 1950 to 16 per cent
in 1975, I L. o .

*" Nevertheless, vegetable fuels still constitute a major source of
energy supplies in most Latin American countries. . In 1975, for example,
' they constitited more than one-fifth of total energy supplieés 'in seven

" Latin American economies and more than two-fifths of those ‘supplies in
" another eight countries. - a

" " The data in Exhibit 10 indicate that Latin America drew on all
the modern fuels in satisfying its modern energy requifements in

~ both 1950 and 1975.14/ 0il and natural gas increased their share in

" the region's modern ene¥gy consumption from 74 -per cent (i.e., 67 per
cent and 7 per ‘tent, respectively), in 1950 to 77 per cent (62 per cent
" and 15 per cent, respectively) in'1975. The share of coal declined

14/ With ‘the exception of nuclear fuels in 1950.
; /from 13
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~from 13 per cent to S per cent over this‘ﬁeriod, while that of
. hydropower was 14 per cent in 1950 and 18 per cent in 1975. Nuclear
poﬁer was introduced into the region's energy base by Argentina
in 1974, but the volume involved in that year was minuscule vis-&-vis
the volume of regional energy cbnsumption.

Latin'Ameriéa’s overall paftern of reliance on a diversity of
modern fuels is not typical of each individual Latin American country.
In both 1950 and 1975, for examﬁle, onl& seven 15/ of the twenty-six
countries shown in Exhibit 10 produced hhd consumed the four basic
modern energy sources (coal, oil, natural gas, and hydropower), and
it would be misieading to»Suggesﬁrthaf‘eéen these countries' modern
energy structures were broadijsbééga. In 1975, for example, 75 per
cent of modern energy consumption in these seven countries came from
0il and gas alone. ' . |

- Of the remaining nineteen countries listed in Exhibit 10, three
(i.e., Bolivia, Ecuador and Trinidad -and Tobago) produce oil and
natural gas. Bolivia and Ecuador also produce hydropower, but vegetable
fuels are important in both economies. In 1975, they supplied &3 per
cent of Bolivia's total energy requirements and 38 per cent of Ecuador's.
In both Bolivia and Ecuwador, oil is clearly the backbone of the energy
system. It constituted 73 per cent of Bolivia's modern energy
consumption in 1975 d@nd 89 per cent of Bcuador's. :In meeting its
modern ‘energy requirements, the economy of ‘Trinidad and Tobago is
'dependent on oil and gas in roughly equal .proportions. Other modern
fuels are not produced there, and vegetable fuels are comparatively
minor in terms of Trinidad and Tobago's total energy requirements
(i.e., 6 per cent in 1975).

Few of the remaining sixteen countries listed in Exhibit 10
produced any modern fuel on a significant scale in either 1950 or 1975,
and all of them were critically reliant on imported oil'throughout this

extended period. In four countries -~ Bahamas, Barbados, Grenada and

15/ Argentina, Brazil, Chile, Colombia, Mexico, Peru and Venezuela.

/Guyana - the
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'AGuyana---ﬁhe-supply'of—iﬁdigerous»fdels in 1975 was limited exclusively

to vegetable sources.Aéd thaf:the energy supplies in these four
countrles, in 1975, came entzrely from vegetable fuele and from
imported refined oil products. ' ‘

In twelve of these sixteen countries. modern energi production
in 1975 was limited to one fuel ;_/ In Cuba, it was limited to mlnor
volumes of crude oil and hydropower._Z/ and, in the other eleven '
countries it was limited to hydr0power. Moreover. in all twelve
countrles hydropower only supplxed an average of 5 per cent of total
energy requlrements in 1975, the remalnlng 95 per cent belng supplied
from imported oil (59 per cent), vegetable fuels (35 per cent) and
coal (1 per cent). Taken as a whole, theee twelve Latin American
countries relied on 1mported oil for roughly nlne—tenths of the1r

modern energy requlrements in 1975.

(b) The oil industrz R -
(i) Introduction...The oil industry consists of several segmentis:

first, crude o0il exploretigg, @eveloppeg?reng production; second, crude
0il refining; and, third, oi;Amarketingh(inolnoins,both the import and
export of crude oil and refined products and the domestic'harketing

of refined 011 products), These segments of the oil- 1ndustry, and - the
transport llnks between them, make p0551b1e the ultimate application
of.reflnedvq;l_prpduogs 1nrproduct1on, The pattern of growth and
change in these three basic segments,of the region’s oil industry in

the post-war era is discussed below.

16/ These countries are: Costa Rica, Cuba (which produces small

volumes of o0il and hydropower), El Salvador, Guatemala, Haiti,
Honduras, Jamaica, Nicaragua, Panama, Paraguay, the Dominican“'
Republlc end Uruguay.

1?7/ Crude oil production-in'1975 in Cuba was roughly 3 per cent of the
- volume of refined 'oil produtt consumption in that year. “0il
constituted 98 per cent of Cuba's modern energy base in 1975,
while vegetable wastes supplied 35 per ceat of Cuba 8 total energy
consumpt1on 1n that Jear (see Exhlblt 10). . :

/(ii) Indigenous



(ii) Indlgenous oil production and domestlc oil consum2t1on. The

eleven Latin American countries producing crude oil in 1975 were the

same as those which produced it in 1950 (Exhlblt 11). 0il supplies in
the remaining fifteen countries in the region wére entirely imported
in both 1950 and 1975. o

Within this group of eleyen crude oil producing countries,
however, there have been substantial éhanges in the degree to which
increasing requirements for refined oil products in the domestic
economy have permitted the export of indigenously produced oil»
(Exhibit 12). Venezuela, of course, has been, and will continue to be,
a major crude oil exporter. Ecuador, following recent oil discoveries,
has moved quickly since 1972 to increase its 0il exports. In 1950,
Ecuador's crude oil production was around 50 per cent greater than
the volume of its internal refined product requlrementa, but by 1975
such production was 3.9 times the volume of refined 0il products
consumed domestically (Exhibit 12). ' '

Mexico's crude oil surplus of the early fifties was erased by
1973, only to be reestablished in 1975. Recent developments in the
Mexican oil industry promise a resumption of crude oil exports on a
significant scale in the future.l8/ Current plans are to develop an
oilvexporf capacity by 1982 of 1,188 thousand barrels per day, fifteen
per cent of which will be in the' form of refined products; present
oil exjofts are about 200 thousand barrels per day, including about
20 thousand barrels per day of motor gasoline.l9/ |

Argentina was heavily dependent 3n'impdfted crude in the early
fifties, but by 1975 it was producing a volume of crude oil more or less

18/ In 1974, a major United States oil company estimated that oil
: reserves located in Chiapas-Tabasco could amount to 10-20 billion
- barrels. See: Internatlonal Petroleum Encyclqpedla, 1976 issue,
- pe 190,
19/ See: "Mexico Plans Push on Exports of Gas as well as 0il",
Petroleum Intell:gence Weekly, June 6, 1977, p. 5.

/equal to
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equal to 1ts dOMestlc consumption of reflned oil products.__/ Here
again, the recent discovery at Puerto Rogas, near Mendoza, is a
‘promising slgn for the future. Maaor efforts in oil exploration
and develoPment will surely be called 'for, however, if Argentina -is
to remaln free of reliance on imported oil in the future.

Peru, a mlnor crude oil exporter in 1950, aupplled roughly
: three—flfths of 1ts 1nterna1 reflned product requirements from
1nd1genous crude 011 in 1975. Self—suff1c1ency in oil supplies could
be achieved and export status recovered with the completlon of the
Concordia-Bayovar crude oil pipellne.gl/ '

In Trlnldad and Tobago, a  major crude oil exporter in the region
in the flftles, the ratxo of crude oil productlon to domestic oil
consumption decllned from 16 3 in 1950 to 8.5 in 1975. Crude oil
productlon in Trlnldad and Tobago 1ncreased only slowly during the
51xt1es, averaglng 1.9 per cent per annum, ‘but since 1970 it has
1ncreased more rapldly ‘with the development work centered in Trinidad
and Tobage's eastern offshore areas.

7 Colombia was a magor fatin Américan’ crude oil exporter in the
‘fzftles and 51xt1es, ‘but 1ts crude oil export pos1t10n deteriorated

sharply in the seventles. "This occurred largely as a resiult of the

- pressure of rlslng domestlc requzrements for refinéd- 0il products in

'the face of more slowly rlsing domestic érude oil’ productlon, a

-

20/ The comparlson is m1slead1ng in that Argentina's indigenous crude

: 0il production in 1950 was- lower than might otherwise have been
possible at that time since the private o0il companies were reducing
crude 0il output, all new oil exploration and development activity
having beén reserved for YPF by law in 1935. See: Gertrude G.
Edwards, "The Frondizzi Contracts and Petroleum Self- Suff1c1ency

in Argentina”, R.F.M. Miksell, et.al., Foreign Investments in the
Petroleum and M;nerals Industrles, (Baltlmore, Md., 1971), p. 16l.

21/ Thie pipeline is 557 miles in length. It has a 200,000 b/d
initial capacity (with expansion capacity to 500, 000 b/d). The:
pipeline crosses the Amazon jungle, the Andes, and Sechura desert,
reaching Bayovar at the Pacmflc coast. It went operational in
July, 1977.

/phenomenon, in
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phenomenon, in turn, largely explained by the comparatively low prices
for crude 0il and refined oil products set by the State. Recent
changes in this policy could bring about a resurgence,of.ihdigenous
crude oil supplles in Colombia.22/ |

The reverse took place in this period in BOllVla. In 1950,
indigenous crude oil supplied about two~thirds of BOllVla & domestic
market for refined products, but in 1975 crude oil production in
Bolivia was 2.4 times the volume of refinéd 0il prbducts consumed
domestically. YPFB's ambitious five-year oil develophent programme
promises a resurgence in Bolivia's participation in the world oil
market over the next decade.23/ | |

The remaining three of the reglon 8 eleven crude oil produczng
countries produced substantially less than their volume of internal
refined product consumption in both 1950 and 1975. Cuba's crude oil
production was negligible in both years, thé majof change during the
period being the shift in import réliance from the United States
(and, to a lesser extent, Venezuela) to the Soviet Bloc.24/ Although
crude oil production in Brazil and Chzle, the two remaining crude oil
producers in the region, has increased rapldly 31nce 1950, both produce
substantially less crude ¢il than the volume of thelr domestlc demand
for refined oil products._g/ In each country, however, local . crude
oil productlon has increased significantly since the early f1ft1es,

22/ ~,.See: "Petroleum Intelligence Weekly'", August 18, 1975, p. 10; and:
International Petroleum Encyclopedia, {(The Petroleum Publishing
Company, Tulsa, 1975), De Ig3 , ‘

23/ See: International Petroleum Enc elo edla, (The Petroiéum
~ Publishing Company, Tulsa, 1975), pe 178.
24/  The Soviet Union has assumed the role of Cuba's ma.jor crude 0il
supplier in recent years, but to save transport costs the crude
0il being landed in Cuba is often the result of swaps of Soviet

for non-Soviet bloc o0il, and is, therefore, not necessarlly Soviet
bloc 0il in a physical sense.

25/ This. statement should not be;construed as implying that self-
sufficiency in crude oil supplies is g _priori an economically
defensible or desirable goal.

/and Brazil



-23 -

and ‘Brazil and Chile, by 1975, were supplying volumes ‘of indigenous
crude oil that represented about onée-quarter (Brazil) and three-tenths
(Chile) of their internal refined product consumption. Their strong
emphasis on increasing indigenous oil.supplies and the development ..

" of newly found reserves‘g§/ cou1d reduce the degree of dependence of
both countries on imported o0il in the relatively near future.

The total consumption of refined o0il products in the remaining
group of fifteen Latin American countriea which do not produce crude
0il (Exhibit 10), constituted less than 10 per cent of total regional
consumption in both 1950 and 1975. Obviously, this reflects in part
the relatively minor proportions of regional production and population
in these countries. The absence of ‘a crude oil producing industry in
each of these fifteen countries constitutes a serious constraint on
the options open to their energy plenners in their -design of energy
policies to confront the currently high price of imported oil.

Although Latin America as a whole has consistently exported:
crude oil surplus to regional refined oil requirements, the picture
'changes subetantlally when the reglon 8 oil surplus countrles are
excluded from the regional, tota.ls.j Thus, in. 1950 3.9 tons of 0il
., were produced in the reglon for each ton of ref;ned products. consumed,
and by 1975 thls ratio had decl:ned to 1.8. .If only the rqg;opfs
oil-deficit countries are consldered. however, the figures inbEihibit 12
‘show that indlgenous crude 011 production in the reglon was only about
one-~quarter of the level of refzned product consumption 'in both 1950
and 1975.

26/ In the case of Brazll, one eatzmate, based on prellmlnary data,
is that the Garoupa field discovered in 1974 in the Compos Basin,
contains about 600 million barrels of oil. This offshore field
is located relatively close to the large concentration of
refineries in the States of Minas Gerais, Sao Paulo, and Rio de
Janeiro. Planned production from Garoupa is set at 200,000 b/d
in comparison with Brazil's total crude oil production of about

172 thousand b/d in 1974.
/(iii) Exploration
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(iii) Exploration and development.27/ Many more Latin American

countries have explored for oil in their countries than those which
have established a crude oil production capability. Exhibit 13
presents data on two decades of petroleum exploration activity in

" Latin America. Ropgh;y 13 per cent of all wells drilled in the region
during this period were exploratory wells,.ahd 35 per cent of these
exploratory wells were successful.28/ Examination of the data shows
that the success rate was particularly high in many South American
countries and in Mexico, Trinidad and Tobago and Barbados. Exploration
wells in the remaining countries of Central America and in the
Caribbean were notably unsuccessful. -

Historically, the ratio of wells drilled per unit of potentially
oil-bearing land in Latin America has been relatively low. The number
of wells drilled per square mile in Latin America (.02) is about
2 per cent of the comparable ratio for the United States {1.17), and
is roughly 13lper7cent of that for the Soviet Union.gg/ Additionally,

27/ In Latin America, the .bulk of exploration-and development wells
are drilled to find oil, not natural gas. Gas is found largely in
association with 0il i the'region, and it is, therefore, a »
by-product of finding oil. Available statistics on exploration,

" development, and productzon expendltures in Latin America are not
disaggregated for oil and gas, and so, this subject will be
discussed here jointly for .both oil and gas.

28/ This is an extraordinarily high success ratio for exploratory
wells, and it suggests that many outpost wells are being included..
in the total for exploratory wells (i.e., the total probably does
not include only true wildcat wells). )

29/ Actually, there is a strong upward bias in the United States
ratio due to the stimulation of well drilling there as a result
of the oil prorating system. The figures above were calculated
from data presented in: B.F. Grossling, '"Latin America's Petroleum
Prospects in- the Energy Crisis', Geological Survey Bulletin 1411,
(United States Government Prmntlng Office, Washlngton, 1975)
p. 27. -

/Latin America's
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Latin America's drllllng record has been relatively poor by
international standards from the po1nt of view of the volume of oil
and .gas found per unit of land area drilled. In short, much of Latin
America's potentlal 0il and gas—bearlng areas remain unexplored whlch
suggests, in turn. that the bulk of Lat1n Amer1ca 8 wealth in 011
and gas reserves is st111 in the ground, waltlng to be found.. It is
quite possible that, 1n a. matter of decades, Latln Amerlca may take
‘Alts place once agaln as a lead1ng source of world 0il.3 __/ | 4

Exhlblt 14 presents the pattern of expend1tures on 0il and gas
exploratlon and development 1n Venezuela and the rest of Latin Amerlca
since the late fifties. Exploratlon expendlturea in Latin Amerlca
excluding Venezuela neaked 1n-1959 and subsequently remained at
relatively low levels during the slxtlee. The level (in current dollars)
of exploration expenditures by thls group of countries was the same
in 1969 as it vas in 1960, szgnlfylng a strong decline in the volume
of real resources. committed in support of 011 ‘and gas exploration
activities in this group of countries durlng thls period. Exploration
expendltures by these countrles contxnued to stagnate durlng 1970 1973,
but they doubled to 150 mlllzon dollars 1n 197# and remalned at this
_level in 1975. IR
H A 51m11ar trend 1s ev1dent 1n the pattern of expenditures by
Latin Amerlce. excludlng Venezuela,.on 0il and gas development and ‘)
productlon. These expendltures increased steadily to a peak of ;;
485 mlllxon dollars in 1960 but thereafter they declined, fa111ng“
to 360 mllllcn dollers by 1970. Since then, development and product1on
expendltures by this group of countrles have been increasing, and Wlth
particular vigour since 1973. . ‘

The basic explanation for these d1verse trends lies in the
_ changing structure (actual and expected) of world crude oil prices,
' on the one hand, and in the structure of the expected marginal costs of

supplylng 1nd1genoua crude oil 1n thls group of countrles, on the

30/ This subject is discussed more intensively in Chapter 2
(Séction IV (iv)).
/other. More
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other. More'specifically, world crude’ 0il' prices during 1950-1957
remained high relative to supply costs, not only ia most of the leading
0il exporting countries at that time, but in many Latin American oil~

~ deficit/oil-producing countries as well. This fact provided a

stimulus to develop more crude oil reserves and to produce from them

and/or to explore for cheaper oil. Thie incentive was reinforced

because the structure of world oil prices at that time was being

taken as a predictor of future oil pricées and because import substitution
strategies were being pursued aggresively, as a matter of national
policy, by oil-deficit countries in Latin America. On the other hand,
this tendency was restrained by the fact: that decreases in the unit
cost of international 0il transport were reducing the expected landed

cost of imported crude oil during this period.

The price (in current dollars)' of internationally traded crude
0il peaked in 1958 and then declined until 1970. Since 1970, the -
trend in world oil prices hés been sharply upward, particularly since
19?3.v"The decline in -exploration expenditures during the sixties
in Latin America (excluding Venezuela) reflects; inter alia, widespread
decisions at that time against investment in oil and gas exploration
programmes in the face of what was probably the prevailing expectation
at that time that futire landed prices of world oil would be
significantly lower than then currert prices. 4Additionally, while
continuing development and production expenditures did support an.
iﬁcréasing level of crude oil output, the expectation of declining
real prices for world oil evidently restrained many oil companies -
and governments in the region from undertaking not only exploration
but ‘also major oil development programmes.

An upward revision of thé level ‘of actual (and expected) world
-crudevoil‘prices in the seventies i& undoubtedly the major force behind
‘the upgﬁing'ih the level of oil exploration,: development, and production
expenditures in Latin-America excluding Venezuela during the present
decade.

A S - /Changes in
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Changes in the pattern of expenditures in Venezuela on o0il and
gas exploration, deﬁelopment and production must be examined
separately from those of other Latln Amerlcan countrles. “In 1943,
the Venezuelan Government agreed to the extenexon up to 1983 of the
conceesxons of the forelgn 0il companles operating there, in return
for increased taxes. In the eérly fifties, oil production increased
sharply 1n Venezuela durlng a perlod of burgeonxng world 011
consumption, while Venezuela's proven reserves of crude oil increased
only sluggishly (Exhlblt 15). Despite a sharp increase in the drilling
of exploratory and development welle; Venezuela's reserve production
" ratio showed no apbreciable change du:ing 1950&1955.

Departing from previous poiicy, ihe-Veneéuelan Government
extended new concessions to foreign oil companies in 1956 and 1957,
and investments in oil and gas exploratlon and development increased
through 1958. Since then, new concesslons have not been extended
to foreign oil companles, and these companles have shifted their
1nveetment focus progress1ve1y to the M1dd1e East and Africa. Crude
oils from these reglons have 1ncrea31ngly dlsplaced Venezuelan crude
0oil, and thls retardzng effect was compounded by the United States
‘crude oil import quota system tbat was 1mposed in 1959 on announced
| grounds of "natlonal eecnrlty". '

The data in Exhlbzt 14 underscore the sharp declxne sance 1958
in the number of new wells commissioned in Venezuela, not only in

exploratxon but in deve10pment and production as well. Given the
vdeclznlng volume of real resources commltted to developing crude oil
reserves, the result, once again, was that Venezuela's reserve .
production ratio began to decline, falling to 11.2 in 1969 and 1970.
Since then, however, the strong increase in real crude oil prioes in
the world market has been a windfall to Venezuela in terms of the
extent of its proven crude ¢il reserves. 'Gains on this account,‘taken
in conjunction with declining levels of crude o0il production since
1970, have been the major forces behind the strong increase in recent

years in Venezuela's;reserve producfion ratio, which reached 21.5

/in 1975,
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in 1975. 'Nevertheless, the long-term need to build up crude oil
Lreserves is béing increasingii stréssed in Venezuela, and the stage
| seeme set for atrlklng increasés in investment for this purpose .31/
Sﬁnc» 1Q?n the 1ncreased price of world 0il has been accompanled
ﬁy reductions in the 1evel of Venezuelan crude 0il production (Exhibit
v 15) and de facto increases in Venezuela's economically exploitable
reserves of crude oil. Venezuela 8 exploratlon and development
" expenditures have 1ncreased slnce 1970 but exploration expenditures,
although 1ncrea51ng, still remain at relatively low levels (Exhibit 14).
Crude 0il reserve management in Venezuela in the recent past has been
focused basically‘onlthe task of dfhwing'from proven and extended
proven reaerves, with llttle emphasls on the identification of new
flelda by wildcat drllllng. T

(iv) 0il reflnlng. ‘Since the f:ftles, Latin ‘America has

.'substltuted dOmesticaliy réfined for 1mported refined o0il products on
‘a major scale. In 1950, the region's oil-importing countries were
héaéi;y reliant on the international market for their supplies of
fefined 0il products (Exhibit 16). Since then, however, substitution
has prbceeded fd‘Euch'e‘point that; by 1970, imports of refined oil
‘products were still”only about the same (1.e., 1% million cubic metres)
as had been recorded twenty years ‘earlier. Refined oil" products’
’ﬁ1mported into” reglon today are basically the result: of the need to
‘:rectlfy relatlvely mlnor dlscrepan01es betiween domestic market
requ1remeﬁ£s“?or and reflnery ylelds of individual refined o0il products,
together w1th the need for some speclalty products which it is more
economlc to 1mport than to produce locally.” o

The bas1c factors promotlng the expansion of local refining’
'capa01ty in “the Latln Amerlcan countrles since the fmfties have been
}the 1ncrea31ng scale and dlver51ty of the requ1rements for refined

o 011 products 1n them and the strong declines in the cost of transporting

gi/‘ See: "Venezuelan oil sécfbr'runs‘into'political‘probléms";
v Latin America Economic Report, 1 July, 1977, Vol. V, N@ 25,
‘ /o0il internationally.
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0il internationally. These pressures have been operating'Op a world
scale, the result being a massive shift from resource-oriented to 7
market-oriented refineries in the post-war era; In Latin‘Amgrica,'
as elsewhere, the pressure to secure reductions in the tranéport costs
of oil imports through local refining was reinforced by central
governments favouring import substitution and prbjeéts designed to
save foreign exchange. Other perceived advantages were probably at
work as well, such as intreasing the diversity of energy suppliers
and the pursuit of prestige projects. As will -be discussed subsequently,
this shift to the domestic refining of imported crude o0il rather than
importing refined oil products was accompanied in Latin America by a
tightening of control by central goiernments'over the domestic refining
industry and;'more generally, over thé domésticréhergy industries.
Finally, as will also be discussed later, many of the guantitative
increases in Latin America's’ crude 0il ref1n1ng capaclty since the
fifties have been export-oraented built to satlsfy the growing
market for refined products in North and Sbuth.America and, to a
lesser extent, in Western Europe. ' S o 7

The substitution of domestically refined for imported oil
products has been accompanied by an increased régignai'feliance on
imported rather than indigenous crude oil (Exhibit ;7); In 1975,
this dependence was total in many Central American and Caribbean
economies as well as in Paraguay and Urugay, and in the same year
imported crude 0il was the major source of crude oil used in the
refinery systems of Cuba (97 per cent), Brazil (76 per cent), Chile
(66 per cent) and, to a lesser extent, Tfinidad,and Tobago (57 per cent)
and Peru (38 per cent). .IﬁdArgentina, however, imported oil represented
only 10 per cent'of’refinery runs iﬁ'}975. The remaining crude o0il
producing countries in the region ég/‘operated their refineries on
indigenous crude oil in both 1950 and 1975. .

32/ Namely, Venezuela, Bolivia, Colombia, Ecuador and Mexico.

/The expansion
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The expansion in Latin America's refining capacity since the
fifties (Exhibit 18) has been accompanied by three other trends:
first, an increase in the average size.of crude oil refining unite;
second, the installation of more catalytic cracking and reforming
capacity122/~and, third, 'an increase in the pumber of large~scale,
export-oriented refineries in the region, these being locaggd'in
Venezuela and 'in the Caribbean. : ‘ .

Between 1957 and 1976, installed reflnlng capacity in Latln
America increased from 2,644 to 7,690 .thousand barrels per day (T?D),
while the scale of the average 0il refinery é&/ incggased frép 3?.to
85 TBD .(Exhibit 19). Much of the increase in regional refinery capacity
.recorded during this period was accounted for by the 1nstallatlon of
large-scale (i.e., more than 100 TBD capacity) export- orlented reflnerles
in the Caribbean and in Venezuela. A similar concentration of
increasing refinery capacity in units of over 100 TBD was observed in
South America excluding Venezuela. This shift to larger-scale refigéries
was seeén in Argentina, Brazil and Colombia, and it allowed each of
these countries to increase their refining capacity between 1957 and
1976 while reducing the number of refineries. In the remaining
countries ‘of South America, during the .same period, one{féfiqer& was
built in the 31-50 TBD ‘range .(in Ecpador); three were built in the
51-100 ‘TBD"range (two in Chile and one.in Peru); end there was an
increasé .in"both’ the number and capacity.of.small scale (i.e., less than
30 TBD) reflnerles, in the remaining small oil markets of South Amerlca.

- 33/ ' Catalytic cracking is the act of breakxng down relatlvely large

. 0il molecules into smaller and lower boiling molecules. The more
stable of these molecules are then collected largely in the form
- of cracked gssoline, the remaining reactive molecules polymerizing
into tar and coke. Reforming refers to the cracking of naphtha
to yield more volatile fractions of higher octanes. Reforming
differs from catalytic:cracking essentially in that a more volatile
charge stock is used in reforming than in catalytic cracking, but
each process has as its main purpose the production of more motor
gasoline.

24/ Average reflnlng capac1ty is total crude 0il ref1n1ng capacity.
divided by the number of refineries constituting that capacity.

/In Central
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In Central America, the new refineries installed during 1957-1976
tended to be small in scale, reflecting the size of internal markets
there. Mexico, in contrast reduced the number of its refineries
during 1957-1976 while increasing national refining capacity by

316 TBD. This was achieved basically by the installation of three
refineries, each with a capacity of more than 100 TBD.

This increase in average refinery size in the region has been
accompanied by an increase in reforming capacity and, in the non-oil-
exporting countries of the region, in datalytid cracking capacity as
well .(Exhibit 18).. Thus, the growth in distillate refining capacity
and in catalytic and reforming capacity in the region has been sufficient
to reduce imports of gasoline from about 68,000 barrels per day in
1950 to about 40,000 barrels per day be 1975, despite a five-fold
expansion in the consumption of gasoline in these countries during
thig 25-year period.

Refining operations in Latin America are of two basic types:
first, there is the typical country case of the refining system oriented
to the domestic market; and second, there are the relatively large,
export-oriented refinery systems which transform crude oil into fuel
0il and other refined products for export, largely to the markets of
North and South America and Western Europe. - '

In Venezuela ‘the export-oriented refineries operate on indigenous
- crude oil, but in PTrinidad and Tobago they are heavily dependent on
imported crude oil. In 1975, indigenous crude oil constituted only
about one-half of Trinidad and Tobago's total crude requirements, the
remaining crude o0il requirements being éupplied largely from the
Middle East (65 per cent) and Indonesia (32 per cent).35/

The other export-oriented refineries located in the Caribbean
run exclusively on imported crude oil. In 1975, crude oil imports

into Aruba and Curagao, for example, came largely from Venezuela

35/ The United Nations, World Energy Supplies, 1971-1975, Series J,
Ne 20, 1977, p. 76.

/(70 per
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(70 per ceat) and to a lesser extent from the Middle East (11 per
cent). and North Africa (12 per cent).. In Puerto Rico, the major
suppliers of imported crude oil in 1975 were the Middle East (60 ber
- rent) and Veneruela (35 per cent). Exgort refinery operations in
the Bahamas were heavily dependent, in 1975, on crude oil imported
from Africa (51 per cent) and from the Middle East (L0 per cent).36/

Map 1 shows the location in Latin America of petroleum fields,
refineries, tanker-receiving ports, pipelines, rivers with river - and
ocean - going traffic, and major concentratlons of population. The
bulk of the refining capacity in Central and South Amerlca is located
in or near large coastal cities. Baslcally, th1s spat1a1 pattern of
refinery location reflects two facts; fzrst the ‘bulk of this capaclty
runs on imported.crude oil; and second, the large coastal cities, where
these refineries are located,valso_constitute the major domestic
markets for refined oil products.

Concentrations of population and industrial activity outside
'»these-major port cities are tyﬁicaily too small to merit the
installation of crude oil pipelinés from coastal crude oil receiving
terminals to the inland refineries that would have to be built to
service theae small inlaﬁd,markets.. Genérally, théy are.supplied by
moving refined oil pr&ducts from seaboard refineries by truck, train,
and barge, while the other quantitatively minor cocastal markets‘are
supplied by moving. refinéd products by sea from the large coastal
refineries. Reflned product plpellnes do not abound in the region,
and the relatively mlnor mnileage of such pzpe11nes is concentrated
in Argentlna, Bollvla, Chile, Colombla and Mexlco.

There. are, however, exceptions to the general spatlal pattern
of refinery concentratlpn in.or nearby major coastal cltles.‘ The
several thousand miles of crude 0il trunk pipelines used for this
purpose. are located largely in Argentlna, Bolivia, Brazil, Colombla,
Mexico and Venezuela, where there are relatively large markets for a

,16/ Ibid, pp. 74-77 :
: : /diversity of
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diversity of refined o0il products {e.g., Mexico City). The bulk of
the crude o0il pipeline capacity in the region, however, has been
installed to move crude oil from producing areas to the coast for
direct export and/or local refining for the domestic and/or the
export market.

(v) Llatin America’s international o0il trade. In this sectionm,

a brief discussion is provided of two topics: first, the scale,
country composition, and geographic destination of Latin America's
exports of crude oil and refined o0il products; and second, the scale
and geographic source of crude oil imports intc Latin America's
oil-deficit countries.

- The figures in Exhibit 20 underscore the continuing importance
of Venezuela in regional exports of both crude and refined oil products.
In 1950, Venezuela accountéd for 90 per cent of crude oil exports and
- 20 per cent of refined o0il exports from Latin America. The comparable
. shares in 1975 were 77 per cent and 43 per cent, respectively. The
increasing. percentage share of Venezuela in the export of refined
products during this period was won largely at the expense of Aruba
and Curag¢ao, whose share in the region's refined product exports
declined from 76 per ceant in 1950 to 34 per cent in 1975. Moreover,
the share of refined oil products in the mix of Venezuela's total oil
exports has increased from 13 per cent in 1950 to 29 per cent in 1975.
In this regard, Venezuela, which is a relatively high-cost crude oil
supplier. (compared with meny Middle Eastern and African countries), has
been concentrating increasingly omn the export of refined products
(largely fuel o0il) to the North American and Latin American markets
in contrast with its earlier and relatively more pronounced
specialization in the world crude oil market. - .

The data in Exhibit 20 show the decline that took place in the
fifties and sixties in crude o0il exports from Colombia, Peru and Mexico,
-whiie at the same time they ﬁndersco:e the rapid growth that has
‘occurred in the seventies in the volume of such exports from Bolivia,
Ecuador, and Mexico. In 1975 these latter three coﬁntries, together
with'Venezuela, accounted for 90 per cent of Latin America's crude oil

exports.
/A similar
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A similar pattefn of country concentration is evident in the:
case of Latin America's .éxports of refined oil products. - In 1975,
three countries accounted for over nine-tenths of these exports:
Aruba and Curagao' (34 per cent); Venezuela (43 per cent), and Trinidad
and Tobago (14 per cent).37/

Exhibit 21 presents data on the dest1nat10n of. Venezuela 8
exports of crude o0il and fuel 011. The fzgures on the volume of
crude oil exports underscore Venegzuela's heavy reliance on sales to
the export refinery operations at Aruba and Curagao and to the
United States and Canada. In 1975 these three markets accounted
for seven-tenths of Venezuela's crude oil exports, while. in combination
with sales to Latin America and Western Europe they accounted for all
but 7 per cent of Venezuela's total volume of crude exports.

During the fifties and sixties, Venezuela's exports of crude
0il to Aruba and Curagao stagnated.  This was largely the result of
a corresponding stagnation in refined product exports from Aruba and
Curagao caused, in" turn, by the worldwide shift to domestic refining-
operations that took place at that time. Increased competition from
other large-scale export-oriented refineries, including of course
those in Venezuela itself, also contributed to this pattern (Exhibit: -
20). These forces,  together with the depressing influence of the
- higher prices on- refined product consumption throughout the world
since 1973, largely account :for the fact that Venezuela's exports -
of crude 0il to Aruba and Curagao in 1975 were only one~half the
level recorded im 1950. L

The steadily declining costs of moving oil 1nternat10nally
have mede Middle. Eastern and African oils increasingly competitive . -
with Venezuelan oils in major world markets in the post-war era.

37/  The figures in Exhibit 20 exclude exports of refined oil
products from the Bahamas -and Puerto Rico and to this extent
overstate the domlnance of Venezuela, Aruba and Cura¢ao, and
Trlnldad and Tobago in thls export market.

/Addltlonally, the
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Add1t1ona11y, the imposition of mandatory 0il import controls by
the United States Government in 1959 was a major factor in erodlng
Venezuela's subsequent penetration of this market for crude oil and
promoting Veneguela's strategic concentration on the export of fuel
0il to that country. ' '

Fuel o0il accounted for seven-tenths of Venezuela's total
exports of refined prodgcts.iﬁ both 1950 and 1975. Exports of fuel
oil from Venezuela are heavily concentrated in the United States
market and, more specifically, in thé market for boiler fuels in
the eastern United States. In 197#, for example, about seven-tenths
of Venezuela's fuel oil exports went to this market, but the strong
decline in fuel oil imports by the United States from Venezuela reduced
this share to 53 per cent in 1975. )

Venezuela's Latin American and European fuel 011 markets have
been eroded since the fifties due to the expansion of domestic
refining facilities in these markets (drawing largely on Middle
Eastern and African crude 0ils) and the compet1t10n of other export
refineries in or oriented towards the European market. New markets
for Venezuelan fuel oil have been created since the_flfties in Aruba
and Curagao, in Puerto Rico, and in the expanding ships' bunker market
in Panama. Up to 1974, however, growth in fuel oil sales to these
three expanding markets had oply just about offset Venezuelan's
losses in its Latin American, European and other traditional fuel
0il markets, with the result that net growth in Venezuela's fuel oil
exporfs from the fifties to 1974 was largely due to growth in the -
volume of exports of this refined product to the United States.

With .the strong decline in fuel oil imports by all of Venezuela's

key customers in 1975 (except Aruba and Curaeap),'the volume of

fuel oil exports in that year was reduced to‘ﬁhat it had been about
fifteen years earlier. For the most part, the strong decline in the
volume of Venezuela's exports of fuel oils imn 1975 was the result of
the corresponding decline in United States fuel oil imports, compounded

/by the
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by the relatlve dlsplacement of Venezuelan fuel oils by those exported
to the Unzted States from ref1ner1es in the Caribbean islands,
partlcularly from the Netherlands Antllles and from the Amerada Hess
reflnery in the Vlrgln Islande.é§/’ ‘ '

The increased nrices ‘recéived ‘for Venezuela s exports of crude
oil and reflned oil products 51nce 1973, owever, have more than
compeneated for reduced sales volumes since that time. ‘Thus, between
1973-1975 the VOlume of Venezuela s crude '0il and refined product
exporte declmned by 30 per cent @nd 40 per cent, ‘respectively, but ‘the
value of Venezuela's 0il exports 1ncreased from 4.5 billion dollars to
9. 9 bllllon dollars (Exhlblts 21 and 22). '

28/ -The basic quantitative changes'underlying the .strong -decline in
Venezuela's exports of fuel oils to the United States market
during 197#-1975 are summarlzed below’ (1n mllllons of metric tons

per year): S
States ‘ ‘ =
. . » Nother fumd&m
“&:::P Total 2:“1- R:::d- Tota Ven; :’::::’ lands Bahamas ‘and” ;::m
- of fuel o8 s usla Is Antilles N Tobago oo
‘ olls

7% 84 66 135 59 102 33 1B/% 20 8 8 2%
1575 ‘262 627 134 6. - M 15. Iyx 17 7 .. s 2%
Wwhs (22 om0 Q@)oo (8) . (@8 () B () () -
Sourve: United Nations, World Bnergy Supplies, 1971.1975, Statistical Papers, Series J, N® 20,.

PPe 1‘!0«»1!11, and United Stetes Department of Commerce, Buresu of the Census, United States
General Imports Schedule 4, Commodities by Countwy (FF 135, December, 1974), ppe 2-128 and

" ppe 2-130; and Ibid (1975), Ppe 2-124 and pps 2-125, Statistics given in these two sources

- in barrels, were senverted to metrio tons using a conversion factor of 1 barrel = 0.11&9 metric
tons.
For a"digoussién of the disoriminatory impact of United States government programmes on .
Venezuela's fuel oil exports to the United States Bast Coast and the oompetitive advantage
accorded to refiners in the United States and in the United States Virgin Islends during 1975,
pefsrito: "United States Polioy Review Might Base Woes of Cardbbean Refiners", Petroleum

. Intelligence Heakly, January 12, 1976, ps 1; and “United States Flans to Euo Market Barriers
to Inported 011", op, oit., Pebruary 16, 1976, p. 1.

* Estimated ﬂg\n'e, taking totel exports of fuel oils given in World Energy Supplies as equal to
fuel oil exports to the.United Stetese '

/Crude oil
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Crude oil imports by Latin American countries increased by about
10 per cent per annum during 1955-1970 (Exhibit 23). During this
period, almost every oii-défiéif‘Latin American éoﬁntry‘sharply
reduced its dependence on‘crude oilvsupﬁlied from within the region,
80 that the share of reglonal supplles in lLatin America's total crude
oil imports decllned from 69 per cent in 1955 to 42 per cent in 1970.
Since 1970, the decllne in Lntra-regxonal dependence on crude imports
has been particularly marked. By 1975, 85 per cent of the crude
' imported by Latin America's oil-deficit countries came from outside
the region, mostly from the Middle East (51 per cent) and Africa
(12 per cent). 1In 1975, reliance on regional crude oil supplies
was only one per cent and 12 per cent in the case of Trinidad and
Tobago and Uruguay. respectively, and in Brazll, Latin America's
major crude oil importer, the ratio was only 2 per cent in that year.
The ratios were still relat1vely hlgh in 19?5 in the case of Ch11e
(39 per cent) and Argentina (34 per cent).’

(vi) Latin America's consumgtion of refined oil groducts. The

bulk of Latin America's consumpt:on of refined oil products is

accounted for by a few countries. Thus. eight of the twenty-four »
countries listed in Exhibit 24 sccounted for nine-tenths of regional
consumptiontof these products in 1975: Braéii (27 per cent), Mexico
(23 per cent), Argemtina (15 per cent), Venezuela (7 per cent),
Colombia and Cuba (5 per cent), Peru (4 per qenf)ifand Chile (3 per-
cent). Although the consumption of refined oil products in the
remaining sixteen countries has grown rapidly since théofifties,

they still constitute small oil markets. On average, refined product
consumption in this group of sixteen countries was roughly 18 thousand
barreis per déy in 1975, and in many of them the level of average
daily oil consumption was substantially below even this relatively
low fzgure. .

The growth rate of Latin Amerlca s consumption of reflned oil
products declined from 7.7 per cent during 1950-1960 to 5.8 per cent
during 1960-1970. This decline was observed in 18 of the 24 countries
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iieted in Exhibit 25.22/'The reasons for it are diverse, but

- genere;izing for the region as a whole -: the major forces at work
were probably a concomitant deceleretion'in‘the pace of growth in
the relatively energj-intensive industries and in the mechanization
of work processea'betweeﬁ the fifties and sixties, together with a
sﬁeeding-up_of the substitﬁtion of‘uatural gas for fuel oil. At the
regional level, the forces promoting the deceleration in refined
product consumption eeem’to‘heVe offset the effects of the acceleration
in the rate of growth of Iatln Amerlca s total real output and the
more-or-less steady rate of growth in regxonal populat:on during
1950-1960/1960-19?0 __/

.The average rate of growth of regional reflned product consumptlon
durlng 1970-1973 was 7. A per cent (Exhibit 24), the increase in world
oil prices in those years prov1d1ng no slgnlfloant brake on Latin
America's oil consumption. During 19?3-197# the period of sharpest
increase in world oil prices, however, a strong deceleration
occurred in the”grpwth rate ofirefiﬁed product consumption in
Latin America, so that growth in 1973-197¥‘was limited to
4.1 per cent despite a 6.9 per cent 1ncrease in real regional
output 41/ (as against 6.8 per cent during 1970-1973) b2/

39/ In Brazil and Chile, these‘rates of growth,were approximately equal
for the périods 1950-1960 and 1960-1970. In the remaining four
countries, i.e., Costa Rice, El Salvador, Barbados and Trinidad
and Tobago there was an acceleration in the growth rate of refined
product consumption. ' These four countries are of only ‘minor
quantitative importance in-terms of defining trends in regional

- 0il consumption, however, and together they accounted for only
about ‘2 per cent of the volume of regional oil product consumption

‘in 19?0.

Lo/ - The growth rate of regional total real output accelerated from
5.1 per cent during 1950-1960 to 5.6 per cent annum during 1960-
1970. Regional populatlon growth averaged 2.8 per cent in both
. .periods. ‘

"41/ : CEPAL, ."La Eeonomia Latinoamericana en 1976 (I)", Notas sobre la
economia y el desarrollo de América Latina, N2 250, August 197?.
p. 1. : .

42/ CEPAL, Statistical Division.
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During 1974-1975, the slowing-down 6f the growth rate for refined
product consumption was further intensified: growth was limited -to

0.9 per cent, despite an increase’'in real regional output of 2.6 per
cent during 1974-1975. Significantly, the absolute level of refined
product consumption in the group of 18 oil-deficit countries noted

in Exhibit 24 declined during 1974-1975, the growth rate in refined
product consumption of this group of countries declining from 1.9 per
cent (1973-1974) to -1.1 per cent (1974-1975). Four of the eighteen
countries in this group had lower levels of refined product consumption
in 1975 than in 1970. . - S

To sum up, the figures in Exhibit 24 suggest that the sharply
increased world oil prices in the seventies, and particularly since
1973, eventually acted as & brake on: the-growth rate of the consumption
of refined oil products in almost all Latin American countries, although
country-by~country examination shows that the extent and timing of this
braking effect varied widely among them.. The braking effect was
particularly pronounced during 1974-1975 in the region's oil-deficit‘
countries. In many countries, of course, this effect was compounded
by a slowing of the growth rate of total real output, particularly
during 1974%-1975: a phenomenon which, in its. turn, was casually linked,
in part, to the incteased priceé of world oil in. the .first place.

The changes recorded in the structure of consumption of refined
0il products..in LatinMAmerica'dnripg_;950-19?& are detajled in Exhibit
25. Basically, there were two major kinds of changé: '

First, since 1950 gasoline and diesel oil, the region's key
transport (and stationary engine) fuels, have been displacing fuel oil,
the region's prime boiler fuel. The combined share of gasoline and
diesel o0il in total refined product consumption increased from about
two-fifths in 1950 to one-half in 1975. These two refined products
accounted for 57 per cent (i.e., 31 per cent and 26 per cent,
respectively) of the total increase in refined o0il preduct consumption
recorded in Latin America during 1950-197S. |
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By way of comparison, fuel oil's share in the volume of refined
product consumption’in-the region declined from 50“pér'cent in 1950
to 31 per cent by 1975. Taken as'a:whoéle, the 1ncrea51ng share of
gasoline and diesel o0il reflects the fact that the mechan1zat1on and
growth of transportation activities was proceeding at higher rates
during 1950-1975 than the growth of consumption of fuel oil, which
. was already widely in use as eéarly as 1950 as a boiler fuel in

industry and power plants. It should be noted, however, that fhie
pattern of change has taken place within the context of rapidly
increasing volumes of consumption of fuel oil, gasoline, and diesel
0il since the 'fifties. I

- Second, the share of these three leading'bilzproducts {n'Latin N
-Americat's total refined product consumption has declined since the :
fifties from 91 per cent in 1950 to 84 per cent in 1975. This
broadening of the base of refined bilvproducts'éonsumed in energy .
applications in the region is due' to the growth in the use of .
liquefied petroleum gas,‘principally‘aé a household fuel, from 1 per
_cent of total oil products consumed in the region in 1950 to 8 per cent
in 1975. By way of contrast, kerosene, although 1ncrea81ng rapldly
in terms of volumes consumed during this perlod,urecorded the same
market share (8 per cent) in o0il ‘product .consumption in 1975 as it
did in 1950. L C

"(vii) ' Ownership and control of Latin America's oil industries.

Exhibit 26 presents data up to 1976 on the extent of public ownership
of various segments of the oil and gas industries in eleveh Latin
American countries. In 1975, the eleven countries listed in ~‘
Exhibit 26 accounted for-about 95 per cent of Latin America's 0il
production; 92 per cent of ‘crudé-oil exports; about one*half of both
refined product exports and regional crude oil reflnlng capaclty. and
93 per cent of the volume of refined oil products coneumed in Latin
America.- ) '

/The figures
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The figures in Exhibit 26 underscore the widespread, high, and
generally increasing level of public ownership of Latin Amerlca s oil
industry. Vhen account is taken of the fact that, throughout Latln
Amerlca, central governments also play critical roles in the pricing,
transport, importing and exportlng of 0il and in the 1nvestment
decisions of the oil industry, it is readlly apparent that the Latin
American oil and gas 1ndustr1ee are tightly controlled by governments
throughout the region, even though they may not be owned by the
government in a specific country.

Exhibit 27 presents more detalled data on the structure of
refinery ownership in Latln Amer1ca. The ezght ma;or integrated
world 011 companies accounted for about 64 per cent of Latin America's
refining. capaclty in 1957, but only 21 per cent in 1976, this strong
decline being due largely to the nationalization of the Venezuelan
0il industry on 1 January 1976. |

In 1957, about nine- tenths of the ownership by the majors was
concentrated in ref1n1ng faCllltleB in Venezuela, Aruba, Curagaoc and
Trinidad and Tobago. In 19?6 however, full forelgn ownership by one
or more of the elght majore was restrlcted to the export refineries
at Trinidad and Tobago and at Aruba and Curacao, and to a few small,
domestically- orlented reflnerles in Central Amerlca and the Caribbean.
Partial ownership by one or more of the eight majors in 1976 was
restricted to Argentina (32 per cent), Colombia (5 per cemt), Ecuador
{21 per cent), El Salvado:‘(Bé per cent), and PuertohRico.(IB per cent).

The nationalization of the Venezuelan oil industry in 1976 calls
for comment at this point. Nationalization extended to all assets
of the foreign oil companies in Venezuela, and compensation was
calculated on the basis of the net book value of each company's assets.
Altogether, the foreign companies received 1.28 billion dollars for these
assets.&z/ A Venezuelan commission was set up, and arrangements were
made between each foreign oil company and the counterpart Venezuelan
company created to deal with such arrangements. Under official
policy, direct participation by foreign oil companies in the Venezuelan

43/ International Petroleum Encyclopedia, 1976, (The Petroleum
Publishing Co., 1976), p. 194.
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oil industry was rejected in favour of operéting contracts, negotiated
on a’company¥by;company“basis._ Under this approach, the foreign oil
company 1s paid a fee in return for Bpecified: services such as
| producing and refining crude oil. Obviously, however, the resulting
_net at¢quisition cost of Venezuelan oil to the compahies must be
'suffi%iéntly‘competitive to induce them to continue purchasing
Venézuelan oil, since these companies also have access to oil
elsewhere.ti/
(¢) Natural Gas
In Latin America, 1ndlgenous production of natural:-gas is limited

to ten countrles (Exhlblt 28), most of the reserves being located
in four countrles which in 1975 accounted for 84 per cent of total
regional gas supplies: Venegzuela (41 per cent), Mexico (2k per cent),
Argentina (11 per cent) and Chile (8 per cent).

~In 1975, natural gas accounted for about. two-fifths of the modern
energy sources consumed in Venezuela and Trinidad and Tobago (Exhibit
10), while it supplied major shares of modern energy consumption in
Mexico (25 per cent), Argentina (22 per cent), Colombia (12 per cent),
and Chile (14 per éeht), It accounts for between 2 and 6 per cent of
modern ‘energy requireients in Bolivia, Ecuador, and Peru, while in
Brazil natural gas forms less than'ome per cent of the volume of modern
energy sources consumed. ' - |

44/ In January, 1976, Exxon reportedly received 24.5 £ per barrel from
‘ the Venezuelan government for 'technical services” rendered in
that month, which was higher than the 22 £ margin widely reported
in the case of many Middle East producing countries at that time.
Exxon was paid a service fee of 15 £ per barrel of crude oil
‘produced .and another 15 £ for each barrel refined, which for
 January, 1976, amounted to about 24.5.£ per barrel of crude oil
‘production. For details, see "Petroleum Intelllgence Weekly",
March 1, 1976,p. 5.

“ -

[y
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The discovery of natural gas reserves in Latin America is a
by-product of exploring for oil, since the two are usually found
together and the objective of wildcat drilling in the region is
typically to find oil, not gas. Few wildcat projects have been
undertaken historically in the region in search of natural gas simply
because the stock of proven gas reserves has usually been far more than
that required to satlsfy final energy markets. In the past, governments
have preferred to invest scarce capltal in the search for and development
of 0il deposits (or in other sectors of the economy) rather than in
the development of the costly systems of gas ‘transmission and
distribution needed to release gas reserves for consumptlon.

Latin America's natural gas distribution pipeline systems are
largely intra-national (Map 1)." These lines transport naturél gas
from the producing fields to the uéualiy faf-away processing facilities
at urban coastal sites for ultimate delivefyﬁto domestic consumers.
Latin America's international trade in natural gas is limited to
minor volumes of gas exports from Bolivia and Chile to Argentina hs/
and to small volumes of two-way exchanges of this fuel between Mexico
and the United States.__/'The plpellnes supportlng thls trade are
shown' on Map 1.

The major pipeline project now planned in Latin America is the
projected Bolivian-Brazilian gas transmission line.47/ Mexico's planned

45/  In 1974, Bolivia exported 1,546 billion cubic meters of natural
gas to Argentina via the pipeline which extends from the fields
near Santa Cruz and Chuquisaca to the Argentina border at Yacuiba
and then down to major processing and consuming centres along

.. the Rio-de la Plata. This 150 billion cfd, 330 mile pipeline
went operational in 1972. Between July and December, 1976, Chile
so0ld 357 million cubic meters of natural gas to Argentina.

46/ In 1974, Mexico exported 12 million cubic meters of natural gas to
the United States, from which it imported 376 million cubic meters
in return. Mexico's exports are to the Brownsville, Texas area,
while its 1mports. secured from the area of Laredo, Texas. are
obtained via the pipeline to Nueva Rosala.

EZ/ 4 pipeline project is planned to carry gas from Bolivia's gas
fields in the Santa Cruz area all the way to Brazil's Sao Paulo
industrial centre, some 1,200 miles distant. The progect's cost
is estimated at 3 billion dollars and it will supply Brazil with

400 billion cfd of natural gas.
/gas pipeline
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gas pipeline project is shown in Map 1. Interest has been shown in
the economic feasibility of shipping liqiiefied gas from the southern™
gas fields to central and northern centres of energy consumption in
Chile, as a substitute for the imported oil on which these centres are
now heavily reliant. ‘The high price of oil ‘in world markets could
also increase interest in transporting natural-gas from Peru's large
fields, located east of the Andes, to Lima. .In general, the sharp
.increase in the price of imported oil promises a widespread review of
the potential for exploiting Latin America's wealth in natural gas

as well as in other enmergy sources such as coal and hydropower.

As in the case of refined o0il products, data on the end-use
applications.of natural gas in Latin America are too fragmentary for
substantive analysis. Exhibit 29 presents data on the volumes of gas
produced and marketed in selected countries bince the mid-fifties.

These figures underscore the low ratio of gas actually marketed to the
volumes of gas produced. Much of the difference is explained by the
use of gas to maintain reservoir pressures and thus stave off otherwise
* physically .unavoidable increases in the unit- cost of crude. oil
production due to declines in well pressure over time. Sizeable
volumes of natural gas produced in Latin America have also been flared
off, however, as. shown.in Exhibit 29. The increased’doét of Wérld oil
has increased pressure.to reduce these volumes of flared gas in the
future. -

. Although supportlng data are not avallable. the maJor uses of the-
'natural gas marketed in the region appear to be as a boiler fuel in
thermal power stations (partzcularly in: Venezuela, Mexico and Argentlna)
and ae a feedstock for 1ndustr1al chemlcals (e.g., methanol) and.
fertlllzers. Relatlvely minor volumes are also marketed for household
use for cooking and space heating. {

’ Exhlblt 26 presents data on the extent of central government
direct ownershlp of most of the domestlc natural gas’- 1ndustr1es 1n
Latin America. As in the case of the oil industries of these countries,
‘ownership of Latin America's natural gas 1ndustr1es is concentrated
heavily in the hands of central governments. '
| | /(d) Coal
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()  Coal
Coal's share in Latin America'’s consumption of modern fuels
declined from 13 per cent in 1950 to 5 per cent in 1975. 'In 1975,
coal was produced in only seven Latin American countries, four of
which accounted for more than nine-tenths of the region's coal
production: Mexico (39 per cent), Colombia (24 per cent), Brazil
(20 per cent), and Chile (12 per tent). Argentina, Peru and Venezuela
also produced coal in 1975, but on decidedly minor scales (Exhibit 30).
Exhibit 30 shows the volumes of coal produced, imported, exported,
and consumed in various Latin American countries in selected years since
1950 During 1960-1975, three countries accounted for the bulk of
increased coal production in the region: Brazil, Colombia, and Mexico.
In Colombia and Mexico, local coals are suitable for producing coke
for the steel and other metallurgical -industries, and this, plus the
stimulus to conserve 0il in the seventies, is one of the reasons for
the increased coal production in these two countries. This has erabled
both Colombia and Mexico to support increased volumes of metal production
with relatively little marginal need to import higher grades of coal or
coke. '
By way of contrast, Brazil's indigenous coal is relatively poor
in quality, and this has made necessary greater reliance on imports
of coking coal ‘and coke for blending purposes in order to satisfy
the technical requirements for coke in Brazil's expanding metals
industry.
At the same ‘time technical progress since the fifties in the’
region's steel industry has reduced the volume of coke required per
unit of steel output. This progress has constituted a brake on the
rate of érowth of Latin America's requirements for indigenously supplied
coking'anl and for imported coals and coke as well. This downward
pressure on the growth in coal requirements has been most important in

/those countries
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those countries where the steel industry has accounted historically
for high fractions of total coal sales.48/

Apart from steel, the other major market for indigenous cozl in
the region has been -the electric power 'industry. Coal deliveries to
this industry have provided a hedge -in -some Latin American countries
against big losses to . oil in traditional markets for local coal.ﬁg/'

In Colombia, and.in some locations in Mexico, where. the quality
of indigenous coal and its location to markets are relatively more
favourable, the loss of markets for coal to oil and gas has been
moderate. Nevertheless, in almost every major coal-producing country
in the region, coal's share in domestic energy consumption declined
during 1950-1975.50/ ;. .

Generally speaking, in those Latin American countries which
produce both coal and o0il, o0il ‘has eroded coal's position most severely
where the quality of indigenous coal has been relatively poor and
where it is costly to extract and then to transport to domestic
- consumers, as in the . cases of Argentina, Chile, and Venezuela. This
comment aside, however, it is obvious that competition from oil has !: -
been the major force explaining the lack of dynamism in Latin America's
coal industry in the post-war era. ' Despite the increased incentive in
the seventies %o replace oil with coal, coal's share in Latin America's
modern energy consumgption was lower in 1975 (i.e., 5.0 per cent) than:
it was in 1970 (i<€ey 5.3 per cent). -

48/  In 1972, these functions were as follows: Argentina (44 per cent),

. Brazil (62 per cent), Mexico (68 per cent), Chile (27 per cent),
Colombia (18 per cent), Peru (58 per cent), and Venezuela (93 per
cent). See: R. Suirez, "El Carbdn Latinoamericano y sus perspec-
tivas", Annex I, pp. 259-286, published in: Comisigﬁ Econdmica para

 América Latina, América Latina y los Problemas Actuales de la
Energia, published by the Fondo de' Cultura Econdmica, Mexico, 1975.

32/ +In 1972, the electric. power- industry accounted for the following
percentage share of coal deliveries: Argentina (19), Brazil (35),
Chile (35), Colombia (13), and Mexico (3). See: R. Suarez, El
Carbdén Latinoamericano Yy sus perspectivas, op.cit., Annex I,
Pp.. 259-286. :

50/ The only coal consumihg countries in the region which recorded an
increase in this ratio during the period were Mexico (from 6.6 per
cent to 7.2 per cent) and Venezuela (from 0.5 per cent to 1.0 per

cent). /Exhibit 31
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Exhibit 31 presenfs one estimate, published in 1972, of the
extent of measured and potential reserves of coal in Latin America
and in other countries and country groupings. Also indicated 'is the
volume of coal produced in these areas in 1975. These figures show
the huge size of the identified physical stocks of coal compared with
coal consumption. As . in the case of natural gas, the major problem
in Latin America is not to add to the stock of identified coal reserves
but rather to develop and produce more coal from already identified
stocks in response to the higher prices of world energy sources since
1970. ‘ ‘ ‘ '

Foreign capital has never played an important role in Latin
‘America's coal industry. Typically, the State has protected the
indigenous coal industry from collapse under the pressure of competition
from oil and imported coal. Detailedrdiscussion of the protection
of the region's indigenous coal industry in the post-war peribd,
however, is blocked by lack of data. ‘

(e) Electric power

(i) Llectricity consumption. The electric power industry consists

of three segments: generation, transmission, and distribution. Base
load and peak power requirements are met by power stations drawing
potentially on a wide variety of energy sources, iﬁcludiné hydropower,
refined oil products, natural gas, coal, vegetable fuels, and, more
recently, nuclear materials. Electric energy is then tfansported

in huge amounts and at very high voltages to locations nearer to
consumers, often far from the site of generation, by way of transmission
lines or interlinked grid networks. The power is then physically
transformed and distributed to power consumers in the quantities and
voltages required by each of them for the various prbductive
applications. ' '

Since 1950, Latin America's consumption of electric power has
doubled, on average, every eight years. The 8.8 per cent annual
average growth rate of the region's 6utput of electric enérgy since
1950 puts electric power, together with oil refining, among Latin

America's leading growth industries during the past quarter century.

/The categories



- 48 -,

The categories of demand suppprting this growth are readily
identified by the potential uses for elecfiic enquy& heat, mechanical
power, light, and chemical emnergy. Given the region's patberﬁ of
industrial growth in the post-war era, the data in Exhibit 32 suggest
the relative importance of these eud-uses in specific national markets.

Manufacturing and mining industries have accounted for about
one~half of the growth in regional power consumptlon since 1950.
Growth not only in the relatively e1ectr101ty-1nten51ve 1ndustr1es,
but also in manufacturing output in general, together with the
progressive mechanization of work processes and the spread of electric
lighting, have been the pivotal forces supporting iné:eased electric
power consumption . in Latin America since World War II. Much of the
growth recorded by Latin America' '8 secondary sector Lndustrles s;nce
the 1950s would simply not have been phy51cally poss1ble w1thout
access to increasing supplies.of electrlolty to sustain high intenslty
flows of mechanical work, on the one hand, and to support output ga;ns
in the electro-chemical and electro-metallurglcal 1ndustr1ea, on the
other hand. e a

Households and commercial establishménté accoubﬁ"for“about another
one-third of- the growth recorded in_Latib Ahgrica‘g pbwér bonqumption
since 1950. In urban centres, electric lighting haé>begomgla commonplace
in homes, offices, and factories, which was not the case in the region
in .-the 1940s.  Indeed, the use of electric pbﬁer as a source of heat
may have been overstimulated from an economic p01nt of view 1n some
-markets by the low prices set for electr1c1ty at some tlmes by publlc
power author;t;es. Increases in real family 1ncomeAthrogghout Latln
America since World War II have stimulated the groﬁth,in Ehe region's
household power market... Volumetrlcally, this process ‘has been most
important in the large and more affluent countries of the reglon, such
~ as Argentina, Brazil, Mexlco and Venezuela.

_In rural Latln America, the growth of electrlclty use has been
decldedly less. impressive thap in urban and suburban areas. Publlc
povwer authorities in Latin Amerlca dld not really focus serloualy on
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the éevelopment of rural markets until the 1960s. Prior to that time,
the scarce capital that was available to these authorities was
allocated, for the most part, to the development of urban and suburban
power markets, expansion in power flows in rural areas being supported
b§ 1ess dramatic additions to private and public sector electric
generatiﬂg and supply capacity. The data in Exhibit 33 indicate that
the consumption of electricity is still a limited phenomenon in rural
Latin America, where it is used largely as a source of artificial
lighting and as a power source for relatively low capacity electric
motors. These motors are used in a multiplicity of ways on farms and
in rural households and commercial establishments, and to a large extent
they have been the means by which capital has been substituted for the
low-intensity power flows historically supplied- by human and animal
labour. '

It should be underscored, however, that the sectoral pattern of
growth in the consumption of electric energy in specific Latin American
countries, as shown in Exhibit 32, shows wide variation between
countries. 'Addifiona;ly, the regional pattern is heavily weighted,
in a statisticai sense, by a handful of countries such as Argentina,
Brazil, Mexico and Venezuela. Bearing this in mind, the data in
Exhibit 32 show that in some Latin American countries the major sources
of growth in the power market since 1950 have been households and
commerce, not manufacturing and mining.

' The statistics provided in Exhibit 32 on the consumption.of
electric energy give no hint of the considerable gains achieved
throughout Latin America in the post-war periocd in the quality of
power service: i.e., the regularity with which power companies supply
electricity in the volumes (i.e., kWh), forms (i.e., voltage, cycles),
and at the times required by consumers willing and able to pay for it.
i The widespread and notable improvement in the quality of power service
in the region since the 1950s 1is evidenced by the steady decline in
the frequency of blackouts and brown-outs. It is also partially
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reflected 'in the declining duantitative’importanbe'of power supplies
produced by establishments other than power companies for their own - -
ugse and often for sale on a small scale to others in their immediate
area.é&/ Improvements in the quslity of the service rendered by
electric power industries in the region should be recognized as one
of their major accomplishments in the post-war era, quite apart from
the impressive record of strictly physical output gains which they
have also achieved during this peried.

The declining quantitative importance of these self-suppliers
- warrants additional comment at this point. In 1950, they accounted
for 23 per cent of the electric energy generated in-Latin America,
although this ratio varied widely among individual countries in the ® -
region (Exhibit 34). By 1975, however, they accouﬁted for only 12 per.
cent of regional power generation, again with a wide pattern of
country-by-country variation. Chief among the factors promoting the
declirie in the gquantitative role of these ‘self-suppliers has been the
rapid growth in the integrdation of power networks serviced by the
large power. companies, particularly those in the public sector, and
also the increased reliability:of power supplies sold by these
companies. C : : ‘

" Rapid though it has been, however, the growth in the consumption
of electric energy in Latin America since 1950 has not been outstanding
by international standards. World power consumption during 1950-1975
expanded %y 8.3 per cent per annum, while ‘in Latin America electric
power consumption grew at 8.8 per cent per annum (Exhibit 35). The
consumption of electricity in the developed countries during 1950-1974.
increased at the somewhat slower rate of 8.1 per cent annually, but

"this slower growth proceeded from a 1950 level that was about thirty - -
‘times the comparable Latin American level in that year. Thus, despite
‘the high rate of growth in Latin America's power generation since the

19508, the region still remains far behind the developed countries

51/ Such small-scale power producers are labelled "self-suppliers'.
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in terms of electric power generated, absolutely and per capita, as
well as in terms of power generated per unit of total real output.
Exhibit 36 presents detailed information on these three aspects of
electric power generation in twenty-seven latin AmeriCan countries
in the post-war era. o

(ii) Installed capacity, gemeration and efficiency. Exhibits 34
and 3? present data on the post-war growth pattern of Latin America's
electric power generation and installed generating capacity. Both
exhibits reveal the dominance of a handful of countries in the regional
totals. In 1975, for ekample. five countries (i.e., Argentina, Brazil,
Colombia, Mexico and Venezuela) accounted for about four-fifths of
regional power generation and generating capacity. This pattern is,
of course, what one would expect, given the heavy weight of these
countries in Latin America's industrial output and population.

The impressive rate of expansion in Latin America's electric
génerating capacity since the 19%0s was financiaii& facilitated, to
a significant extent, by the access of many Latin American countries
to long-term capital from a variety of foreign institutions specializing,
inter alia, in long-term power equipment and power project financing.
The data presented in Exhibit 38 show that the cumulative flow of
long-term power project financing from three such institutions during
1946-1975 totalled 5.8 billion dollars. The share of long-term loan
financing from such institutions as these in the total financial
fequirements of a power project varies widely, depending on a variety
‘of factors such as the type and scale of project and the host country
and financial institutions involved. Historically, however.'ibng-term
debt financing by institutions such as the IBRD and IDB havé probably
accounted for between one-fifth and one-quarter of the total project
value of the power schemes receiving such support.52/ To this extent,

52/ Between 1961 and 1974 the IDB granted 72 long-term loans for

: financing power projects in Latin America. The aggregate value
of these loans was 1.6 billion dollars, or 28 per cent of the
5.8 billion dollars total. cost of the 72 projects.

/they have
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they have provided considerable support for the physical expansion of
the region's electric power supply capacity<in»the_poat-war era. |

In addition to this direct financial support, institutions such
as the IBRD and IDB have also served as valuable conduits for the
transfer of a broad range of technologies to Latin America's public
power authorities. -This has involved not only .the promotion of technical
"engineering=~type knowledgé, in whichvequipment;supplying companies
play the dominant role, but also the proﬁotion of many other kinds of
knowledge of the power industry as well: power tariff policy,. system
control and planning, financial and economic project.evalugtion,
personnel planning and training,‘contracting and cost control, .debt
management, and so on. Clearly, promotion of knowledge in these
and related areas of business and institutional management was also
aided in these countries through other corporate, national and
international channels, but the contributory role of institutions
such as the IBRD and IDB to this increased stock of knawledge‘has
certainly been a notable one. Co . . Vo

The data in Exhibit 34 show that the share of hydropower in
Latin America's generation:of electric power has increased slowly
over the past quarter century, from 51 per cemt in 1950 to 57'per cent
in 1975. ‘ o ,

Countries depart widely, hawever, from this regional pattern of
hydropower .generation. Thus for example, five of the twenty-seven
countries listed in Exhibit 34 did not generate‘hydroeleétricity in
1975, while at the other extreme, in three Latin American countries

“hydropower accounted for more than four-fifths of domestic power
- supplies in tHalt year. Between these’qxtremea, the country—py-coﬁntry
.pattern of reliance on hydropower in 1975 varied markedly.‘v

It might seem strange, at first sight, that a region so richly
endowed in economically exploitable hydropower potential as Latin
America has not achieved an. even higher degree of reliance on hydropower
"than that revealed by the data in Exhibit 34, However, a number of

practical considerations have combined to restrain the .extent of this

/reliance. Chief
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reliance. Chief among these factors have been the following: the
comparatively higher capital requirements»for generation and
transmission associated with hydro projecfs vig~a-~vis fhermal ﬁower
projects; the comparatively high éocial opportunitﬁ cost of capital
in Latin America, which gives rise to a more powerful bias against
the typically ﬁore capital-infeﬁsivg hydropover option than against
the (non-nuclear) thermal powerupptiong the secular decline in the
(real) price (CIF) of imported oil during much of the post-war
period; the growing concentration of population and power markets in
large coastal cities with easy accesé to locally refined and imported
0il products; and the need to increase‘thefmql generating capacity,
in part, simply as insurance against the vagaries of future conditions
of water availability. '

The slow secular decline in the quahtitativg share of thermal
stations in the regional geheration of’électrié energy has been
accompanied by increasing reliénce on oil and, to a lesser degfeé,
on natural gas as the thermal power 1ndustry's leading fuels (Exhibit

39). Power plants fired by vegetable fuels have now lost their
earlier quantitative significance. A -11estone event in Latin America's
power industry was the introduction of nuclear power in 1974.53/

The overall pattern of fuel-use in Latin America's electric
power industry may be summarlzed as follows. Within 1ntegrated
power systems, hydrppower and nuclear power, when available, are used
to the maximum ex{enf possible. Fuel oil typically supplies the bulk
of remaining base load generating requirements, but 6oal-fired piants
are used for this purpose in some countries. Peaking power is
widely supplied from relatively small and high cost diesel plants,
although in some countries natural gas has been displacing diesel

0il for this purpose.

53/ In 1974 the 519 megawatt nuclear power plant of Atucha, Argentina
went operational.

/The pattern
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The ﬁettern of'fueleuse in isoleted ﬁower systems also varies
widely. When the scale of power consumption'is'relatively'large.
power . requlrements are often met using fuel oil, although depending
on the local pattern of resource endowment, hydropower or coal mlght
be employed to meet power needs in these larger systems. " The more
typical case, however,_la the small’ 1solated power system, reliant -
on old, comparatlvely hlgh-cost diesel plants or. in rare cases. on -
vegetable fuels.

The appllcatzon of technlcal change has promoted greater
efflclency in fuel-use in Latln Amerlca s thermal power industry in
the post-war era (Exhibit 40). During 1960-197%, the average heat
rate of Latin America's public sector thermal stdtions declined from
3,700 to 3,200 kilocalories per kWh generated, or, on the average' by
1.0 per cent per annum durlng this l4-year period. By way of comparison,
however,‘the average heat rate of central power plants in the OECD
:countrzee in 1973 was about 2, 500 kilocalories/kWh. '

A large part of these thermal efflclency gains are gquantitatively
:explalned by progress in a few countrles. such as Argent1na and Mexico,
for example (Exh1b1t ho). These countries are dominant in public séctor
thermal power generatlon zn the region, and they have also recorded
31gn1f1cant 1mprovements in thermal efflclency.

Progress in the post-war perlod in the physical efficiency of
fuel-use in Latln Amerlca's thermal power 1ndustry has been the result
blargely of meetlng 1ncreaslng volumes of power demand by substituting
larger and thermally more efficient power plants for older vintage
plants to serve 1ntegrated networks that themselves have been expandlng
through 1nterconnexlons. In Argentlna and Mexico, for example, the
scale of market requirements has supported the introduction of thermal
plants in the 300-350 MW range. Such plants have heat rates of the
order of 2,000 kcals/kWh when operating at design capacity. The use
of thermal power plants such as these to meet base load requirements
has made it possible in some Latin American countries to put thermeily

/less efficient
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less efficient plants into reserve or to scrap them, but the
introduction of thermal power plants of this size has simply not been
economically feasible in many Lafin American countries, given the
small scale of their power markets. In these countries, the relatively
small size of the market has been anmajor impedimeht to realizing
thermalvefficiency gains in the thermal electric power industry.
Thermal power‘generation in Latin America has increased at a
more or less steady rate, avéraging 8.2 per cent per annum during
1950-1975; The rate of growth in thermal efficiency in the region's
central thermal stations has been much sloﬁer, however, and it has
shown strong decelefation in recent years. In the power industry
of Chile and in the public power systems of other Latin American
countries (e.g., Argentina, El Salvador; and Guatemala), average
heat rates have actually increased during the 19708 (Exhibit 40).
The more rapid raté of increase in thermel generation than in thermal
efficiency gains has exerted.upward pressure on fuel consumption in
the region's thermal power industry, as if has on the index of energy
input per unit of real output at the national level. The relative
rate of growth of these two variables will play an important role
in determining the volume of 611 and.modern‘enefgy consumption in
the future. A ' o
The other major contribution to the decline in the heat rate
of Latin Américan power systems was been the interconmnexion of
electrical systems, a phenomenon that has been stimulated by advances
in tranémission technology in the developed countries. In 1950,
eiectfic power could be transported economically up to a limit of
about 450 kilometers, in contrast with today's range of about 2,000
kilometers. This capability to transport electric energy economically
over longer distances has made it possible not only to substitute
hydropower for thermal power in Latin America, but also, given the
pattern of system generating capacity, to substitute lower-cost for
higher-cost bower flows in the region's many thermal power systems

as well.
’ /At the
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At the reglonal level, 1nterconnex10n of electric power systems
across nat10nal frontlers is an area of conslderable promlse for
F.thermal efflclency galno and for SOClO economlc progress in general
. in Latzn America. So far, however, these gains remain largely
Nuntappea- “Tle unly Iﬁter“ationa; 1ute:couuux1un schemes now
operatzonal in the region are those provmdlng for one-way power flows
from Paraguay to Brazil and Argentlna, plus three others prov1ding
for two—way exchanges of power on a comparatlvely small scale between
Uruguey and Brazll between Colombla and Venezuela' and between
Ecuador and Colombza. There 'is also an interconnexion whlch enables
Mexlco to 1mport power. again on a relatxvely modest scale, from the
Unlted States. ’ )

-Technical progress in Lat:n Amerlca s power 1ndustry has also
been laggard in the area of 11ne loss reductlon. Such reductions
generate direct Sav1ngs 1n fuel 1nputs 1nto thermal power systens,
and they are a source of eff1c1ency galns in the use of capital. 1In
power systems that are short of lpare generatlng capac1ty, line loss
reductions also make 1t possible to 1mprove the quallty of service
to power consumers.‘ ' '

The data in Exhlblt 32 show that the ratlo of transm1881on and
distribution losses (1nclud1ng theft) to electric power consumed
(i.e., the line loss ratlo) has declined slowly in the reglon since
the 1950s. This ratio was 15 per cent in 1950, and by 19?6 it had
declined to 12 per cent.

In many Latln Amerlcan power sy-tems, line loss ratios are
much hlgher than the reg10na1 average would suggest. In 1975, for
example, partlcularly hlgh ratios were recorded in El Salvador
(31 per cent), the Domlnzcan Republlc (29 per cent), Costa Rica
(25 per cent), and Haltl (25 per cent). On the other hand. they have
_been reduced to relatlvely low 1evels 1n Brazzl (9. 5 per cent) and
‘Chlle (9. 1 per cent).‘ By vay of comparlson, line loss ratlos in the
developed countries are around 10 per cent or so. vaen the strong
increase recorded in the cost of world energy supplles since 1973:
the reduction of line losses now constitutes an even more promlslng
area than in the past for cost-reducing investments in the power

systems of many Latin American countries.
/Changes in
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Changes in plant factor ratios 54/ in Latin America's electric
power industries in the post-war period warrant comment at this point.
The average plant factor for Latin America's electric power industry
has increased from 3,517 hours im 1950 to 3,774 hours in 1975. There
is much dispersion about these average figures, however. In countries
with relatively high levels of industrial demand for power and/or
with comparatively well-integrated power networks (e.g., Brazil and
Venezuela), plant factors tend to be higher than in countries where
the household component of power demand is dominant. On the one hand,
a low plant factor may simply reflect an excess of installed generating
capacity. On the other hamd, a rate of growth in the consumption of
"electric enmergy that, over time, is outdistancing the rate of growth
in generating capacity would put an upward pressure on the plant factor.
Clearly, the diversity of factors impinging on a nation's plant factor
suggest caution in interpreting changes in it.

Developed countries, with high levels of industrial power
demand and comparatively well-integrated power networks, have plant -
factors usually well in excess of 4,000 hours.55/ The plant factors
of power systems in many of the underdeveloped countries outside
Latin America fall in the range of 1,500-2,000 hours, whereas those
for Latin America are concentrated in the 3,000-4,000 hour range.

With due respect for the diversity of factors underlying this
infernatibnal'pattern, a comparison of the plant factors and power
markets of Latin America and the developed countries would suggest
that there are three kinds of change that would promote desirable
increases in latin America's plant factors in the future: first,
continued growth in the base load component of electric power
consumption, especially by industrial power consumers; second,
progressive integration of electric grid systems; and, third,

improvements in the area of peak power management. -

54/ The plant factor ratio is the volume of electricity generated in
a given power system divided by the installed in-service
generating capacity.

55/ In 1973, for example, the following plant factors were recorded:
United States, 4,252 hours; Japan, 4,905; Canada, 4,823; West
Germany, 4,819; Soviet Union, 4,677; East Germany, 5,378:
Poland, 4,755.

/A comment
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A comment is in order at this point on the degree of progress
made in the area of cycle standgrdizatioh in post-war Latin America.
In the early post-war period, there was a,prohouncedvabsence of cycle
standardization in many nationai fower markets of the region (Exhibit
41). 1In general, however, this did not constitute an inordihgtely
pressing problem from the point of view of system operation bécause,
at that time, the degree of grid integration.was relatively primitive.
As the goal of grid integration became more widespread in the region,
however, the lack of cycle standardization became a more serious
problem. - By and large, thkis problem has now been resolved.

In Brazil, for example, up to the 1960s >some service areas
were supplied with power of 50 Hertz, others with 60 Hertz. In 196&,
however, 60 Hertz was established as the national standard, and by
" the early.l9708, Brazil had fully converted to this. standard.

In Venezuela, 60 Hertz was also adopted in the early.l9605 as
the national standard, and work began on the task of cycle coh&ersicn,
which was finally achieved in the early 1970s. h |

Power supplies in Mexico had long been generated using two
cycles, and in 1950, they were about equally spllt between 50 and 60
Hertz. ' In the late 19608, however, 60 Hertz was adOpted as the
national standard, and by the early 19?03 cycle standardlzatlon
in Mexico was nearing completion.

By 1975, the situation with respect to cycle sténdardizgtion in
continental Latin America was the folldwing: _Argentina, Bolivia,
Chile, Paraguay and Uruguay generatg‘on}SO-Hertz, while the remaining
countries in the region are in varidué‘stages of the process Qf_cjclé
standardization, and when theiruconveféion programmes are completed '
they will be generating exclusively on 60 Hertz. Generalizing for
the region as-a whole, therefore, cycle standardization at the national
level is now virtually.completed (Exhibit 41). The fact that»tho
cycles are in use in the region can constitute at times an obstacle to
1ntra-regzona1 trade in electrlclty and especlally to the joint '

/development of
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development of water resources for the production of hydroelectric
power. Nevertheless, technical progress in the area of cycle
standardization has contrlbuted, in neo small part, to increase
efficiency in the use of fuels and capltal_ln Latin America's electric
power industry in the post-war efa._ A

- (iii) Ownership. One of the most strlklng changes in Latln
America's power industry since the 19505 has been the rise of State
ownership. Exhibit 42 shows that, in 1950, public power authorities
in Latin America accounted for only 10 per cent of the power supplied
by generating companies (i.e.. including self-suppliers). By 1975,
this ratio had increased to”78'péf'cent;“'ln"éffect, during 1950-~1975,
the State has changed its role in regional power generation from one
of a quantitatively minor supplier among established electric power
companies tc a virtual momopolist. '

A gimilar rise to dominance is evident in the distribution
segment of the region's electric power industry (Exhibit 43),
Generally speaking, the transmission segment of the electric power
industry in Latin America has traditionally been a publlc sector
undertaking, since historically private power pompqnles in the
region have avoided investment in costly transmiqsion facilities,
concentrating their investments in the thermal geﬁeration segment
of the industry. , ‘

For the most part, the transition from private to public sector
ownership was achieved through the purchase of assets by the State.

The reasons underlying increased State ownership of the domestic power

industry vary widecly, of course, depending on the country ihﬁol&ed, but
generally speaking, in most cases they probably involved one or more of
the following considerations: First, the State could acquire tﬁe“assets

of domestic generating and distribution companies on favourable terms.

"‘Second, the fact of a major foreign presence in the domestic generating

segment of some power industries in the region probably provokéd
considerable popular pressure for State takeover. Third, in countries

/where power
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where powef prices were being kept below supply costs by the State,
public owﬁership'may'have been chosen as a way to ensure increasing
power éupplies without extending politically embarrasing subsidies
to private power producers. Finally, in some cases, the State may
haye been convinced, for one of a variety of réasons, that the
attainment of its goals required a rate of expansion of the domestic
power industry that was simply not consistent with private ownership
of that industry. ' ‘

Section V - performance of the Latin American
- enmergy seétor since the 19505

The previous sections of this study have presented the essential
features of growth and change in Latin America's energy industries.

In this section, the emphasis shifts to the question of the overall
performance of the region's energy sector in the post-war period.

As noted earlier, in discussing the performance of the energy
sector it is important to distinguish between its performance in a
strictly physical sense, on the one hand, and its performance from the
point of view of economic efficiency and growth, on the other.gé/

It is impossible to discuss the performance of a nation's energy
sector until one specifies the objectives pursued in its operation.

In Section I it was argued that in all countries the energy sector
always has one basic function: .to support the process of socio-economic
activity or ~ stated in a different and less precise way for present
purposes - to support economic growth. In some countries, such as
Venezuela, for example, the energy sector may have another related

and basic function: to generate foreign exchange on a large scale.

In this section, the performance of the.energy sector is discussed only
with reference to the first of these two objectives, since that ..
objective is shared by all Latin American countries, and it is.clearly

of paramount importance to all of :them.

56/ See the discussion of this subject in Section I of Chapter 1.
N /From a



~ 61 -

From a methodological point of view, a serious evaluation of the
rerformance of the region's various energy industries since the 1950s
from a strictly physically approach would suggest the evaluation of
the following null hypothesis: the physical pattern of energy supplies
from the region's energy sector has never been a bottleneck to the.
physical growth of regional output on any significant scale since the
war.57/ This null hypothesis was proposed and evaluated in an

‘unpublished study, prepared by CEPAL's Division of Natural Resources
and the Environment, entitled "Evaluacidn de la accidn fisica del
sector energético sobre el desarrollo econdmico latinoamericano en
el periodo de post-guerra'. In this section the basic methodology
and conclusions of this report will be presented.

The. study begins with the observation that it is obviously
impossible to evaluate this hypothesis with precision. The "region"
consists of more than two dozen nations, each with itg own energy
industry. The term "energy sector", depending on the country, could
include such sub-sector industries as oil, coal, natural gas, electric
power, fuelwood, and so on. The "oil" industry itself cbvers a
variety of specific fuels, such as motor gasoligg, fuel oil, jet fuel,
diesel oil, etc. The "post-war period' covers more than a quérter of
a century during which time, for the most part, the stqtisfics on
edergy supplies and economic growth in the'region_are‘woefglly
inadequate. When the difficulties posed by these considerations are
recognized, it becomes obvious that firstly, simplification is
required in order to evaluate this hypothesis and secondly it can

only be evaluated in a very rough way.

57/ Excluded here, by definition, is the growth-reducing effect of
the misallocation of fuel, capital and other resources stemming
from distortions in the relative prices of these inputs of the
electric power industry over time. " In other words, the point
of view is a strictly physical one, and it is to this extent
‘of limited usefulness analytically. At a later point, however,
the growth-reducing effect of economically inefficient resource
allocation in the region's power industry will be covered
explicitly.

/Following these
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Following these oObservations, the field of inquiry was restricted
by energy industry and by country. With respect to the limitation by
energy industries, analysis was limited ‘to .electric power and oil, and
in the case of the o0il industry, the field was limited to the following
refined o0il products: motor gasoline, kerosene, fuel oil, and diesel
0il. These restrictions were based on the observation that electric
pover and 0il are the most critical energy industries of the region
in terms of the scalé of resources involved and their role in supportlng
process of economic growth.

With respect to the restriction by country, the study limited
the evaluation of the supply of electric power and refined oil products
to the following seven ‘countries: Argentina, Brazil, Chile, Colombia,

- Mexico, Peru and Venezuela. In both 1950 and 1974, these countries

" accounted for about nine-tenths of both total ‘regional output and
commercial energy consumption in Latin America, and they also account
for the bulk of electric power and oil consumed in Latin America.

" The study proposed a variety of specific criteria for evaluating
the adequecy of the physical supply of electric power and refined oil
products in thesé seven countries.58/ Following the discussion of these
criteria, they were applied with the purpose of generating specific
" information for evdluating the null hypothesis. The results of this
exéréise were the following: - first with regard to the electric power
Jiﬁdﬁétry;'if was concluded that power supplies did constitute a physical
bottleneck to economic growth ‘in the region from 1950 up-to roughly
the mid-1960s. On ‘the other hand, the study also concluded that this
threat to economic growth was not of a particularly large order of
magnitude, and since then the study found that there have not been any
compelling grounds for arguing that power supplies have constituted a

o 31gn1ficant physical. bottleneck to economic growth in the region.59/

28/ See. “EValuaclon de la accién, del Bector energetlco sobre el
.- .. desarrollo econdmico Latxnoamerlcano en el perlodo post-guerra',
. an -unpublished paper prepared by the Division of Natural Resources
... -and the Environment of the Economic Commission for Latin America,
yev. . Santiago, Chile. These criteria are presented, discussed, and
evaluated in detail for electric power in Section III (1: A,B,
~and C) and for refined oil products in Section IV (1: A,B, and C).

29/ Ibld’ III (2 A and 2 B)o /Second, with
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Second, with respect to the supply of refined oil products, it
was concluded that there was no compelliné’base for arguing that the
physical supply of refined 0il prbducts has significantly restricted
the process of regional economic growth since the 1950s. True, there
have been cases where disruption of physical supplies of refined oil
products did constitute an obstacle to production and consumption in
specific countries at specific timés, but'these instahceé were of
relatively short duration. At the regional level, they were aberrations,
both spatially and temporally.60/

Returning to the null hypotheéis specified previously, then, the
overall conclusion of the study was that it should not be rejeéted. The
major qualification involved here was the electric power industry up
to the mid-1960s. Even here, however, the problems of physical supply
posed by this industry during that' time cannot be judged as grave in
terms of the threat to regional ecoﬁomic growth. Within this context,
it is concluded that, from a strictly physical point of view; the
energy sector has not constituted a significant bottleneck to regional
economic growth since the 19508.':‘ |

The -previous analysis focused on the issue of the physical support
rendered by the energy sector to the procéss‘éf'phySical growth of
output. The economic efficiency characterizing that pattern of support
is a different and more important issue, however. For example, it
might be observed that electric power supplies have consistently been
available in a given country during a certain period of time and that,
in a strictly physical sense, power supplies did not constitute a
significant bottleneck to physical growth in that country during that
period, but if it were also observed that these supplies were provided
to consumers at prices far below cost, then it would have to be concluded
that, from the point of view of economic efficiency, criticism would
certainly be appropriate. If this condition of economic inefficiency in
resource use in the elctric power industry did exist, then it would also

" have to be concluded that economic growth was throttled as well, on the
assumption that these inefficiently allocated resources could have been

employed profitably elsewhere.

60/ Ibid, IV (2 A and 2 B).
/Given that
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Given‘that the energy sector has, in very general terms, met its
basic objective of physically_suppor;ing.growth in the region since
the 1950s, what can be said about the degree of economic efficiency
with which this supportuwas provided»dufing that period?.

Obviously, this questlon cannot be answered with any degree of
preCIBlon- From a methodologlcal point of view, it is even more
difficult to approach than the question of physical support. It is,
nevertheless, a question of prime importance. )

No attempt is made in this brief study to:answer‘this question
in a rigorous manner. It is a question which, if taken seriously,
would require a degree of étudy that is simply beyond thevliﬁits of
the résources available for present_purposes., Therefore, rather than
underfaking a serious investigation of the,ippligﬁtions of the
performgnce of the region's energy séctor siﬁqe the 19508 from the
point of ﬁiew of economic efficiency and, hence, economic growth, this
section will close with two general observations bearing on, this
- subject. . . | ’7 | .
First of all as lndlcated in Sect1on IV of this study, the prlces
of many energy flows in Latin America have been controlled by the State
throughout the post-war period. Generally speaking, these prices have
not been set with respect to the opportunity cost of using those energy
resources between domestic apd foreign markets in Latin America in
that period. In the electric power indusﬁry, the prices of electricity
have often been set by pﬁbliégpowen authorities far below the costs of
supplying it. This was the case eépecially in the earlier part of
the post-war era. . Thé”same cémment is felevant in the case of many .
refined oil products. for example. From an economic point of view,
inefficiency in the use of fuels and other resources would undoubtedly
be associated with the fact, and over time the magnltude of losses due
to this ﬁould_be substantial. This being the case, there undoubﬁqdly,wl
would have been a cost in economic growth, since badly allocate&.

. capital {(and cher)_rgsources éould have“been applied elsewhere in
the economy. - -

/Second, in
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Second, in all probability the quality of economic analyses
supporting the introduction of many energy projects in the region has
often been inadequate, particularly in the earlier portion of the
post-war period. To the extent that this was the case, it certainly
would suggest economic inefficiency in the pattern of physical support
given by the energy sector to the process of regional economic growth
in the post-war period, and the scale of this inefficiency would

surely be impressive.

Section VI -« Latin America's modern epergy consumption .

in the year 2000

Exhibit 44 presents forecasts for the year 2000. of total
regional modern energy consumption by type of modern fugl and selected
fuel-consuming countries and coal consumption in the region's iron
and steel industry, while Exhibit 45 ehows total installed gemerating
‘capacity in Latin America by type of fuel employed, in selected

countries. ‘ ‘
In this section, discussion is restricted to the most important
quantitative features of the forecasts, which are the. following:

1. As shown in Exhibit 44, in the year 2000 petroleum and,

“to a lesser extent, natural gas will still be the backbone
of Latin America's energy system. Petroleum's share in the
region's commercial energy consumption is expected to decline
from 61 per cent in 1975 to 46 per cent in 2000, while the
share of natural gas is forecast to be the same as in 1975
(i.e., 15 per cent). A .

2. The figures in Exhibit 44 show that the shares of hydropower
and coal in regional energy consumption are expected to be
about 18 per cent and 8 per cent respectively in the year
2000.

3. DNuclear power is expected to penetrate rapidly into Latin
America's energy base during the next quarter of a century.

/Increasing from
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- Increasing from insignificant levels in 1975, nuclear
power should constitute about four-fifthe of thermal power
generation and about two-fifths of total power generation in
Latin America by the year 2000. Nuclear generation facilities
-"in the year 2000 will be concentrated in Argentina, Brazil
and Mexico. Minor levels of nuclear generating capacity are
forecast for Chile, Cuba, Peru and Uruguay.
4. The share of fuels consumed in Latin America's electric power
industry in total regional energy consumption is expected to
‘be about 21 per ceant in the year 2000, or more or less the
currently prevailing level. One of the critical assumptions
underlying this expectation is that the average heat rate
in Latin America's thermal power plants will decline to
2,500 kcals/kWh by the year 2000 from the 1975 level of
3,219 kcals/kWh. ~ This implies an average compound rate of
decline’in the average thermal heat rate in the region of
about 1.0 per cent per annum during 1975-2000.61/ Shéuld
this assumption prove overly optimistic, then the level of
fuel consumption in the region's electric power industry
would have to bé"adjusted ﬁpward as would, of course, the
forécast volume of regional energy consumpfion as well.
5. The elasticity of modern energy consumption with respect
to total real output in Latin America is éxpectéd to decline
from 1.3 during 1950-1974 to 0.9 during .1974-2000.
These forecasts are, of course, no more defensible than the
assumptions and methodology used in generating them.  Even taking into
‘account the wide margin of error which is undoubtedly contained in
them, however, one conclusion seems beyond doubt: oil will continue
to be the key energy resource used to support Latin America's economic
growtﬂ during the rest of this century. This conclusion is the entry
point for Chapter 2, which focuses squarely on the price of
interdationally traded crude oil over the next guarter century and on
the formulation of energy policies in Latin America's oil-deficit
countries.

61/ See, Section IV (e, ii) of this study for a discussion of the
record of change in the heat rate of the region's thermal
electric power industry. /Chapter 2
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Chapter 2

THE PRICE OF WORLD OIL: PROSPECTS AND IMPLICATIONS FOR ENERGY
PLANNERS IN LATIN AMERICA'S OIL-DEFICIT COUNTIRES

Introduction

Chapter‘l described the quantitative record of growth and change
in Latin America's modern energy industries: oil, gas, coal, and
electric power. The performance of the region's energy sector was
discussed in the context of its main function: that of supporting
"socio~economic activity. A forecast was made of commercial energy
consumption in Latin America and in its principal energy markets in
the year 2000. , : ' ‘

Chapter 2 considers two broad topics: future prices for world
crude oil and emergy policy in Latin American oil-deficit countries.

.Section I of Chapter 2 identifies and explains the pattern of
world crude 0il prices in the post-war era. ' It considers the relative
importance of three factors in explaining changes in world crude oil
prices during this period: the pressure of increasing demand on the
supply cost of world crude oil, the organization of the world oil
industry, and energy policies in the industrialized, oil-deficit
countries.

Section IT provides an analysis of the structure of today's
world crude oil market from the point of view of its relevance for
price formation.

- Section III provides a summary of the current pattern of energy
‘policies in the industrialized, oil-importing countries.
' Section IV focuses on price forecasting. It opens with a rough
estimate of the maximum level of the long-~run marginal cost of
~ supplying world oil over the next two decades. This cost constitutes
" the floor below which the price of world oil over the next two decades
may not fall without jeopardizing its supply. - An estimate is then :

' /made of
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made of the minimum long-run incremental cost of supply of synthetic
0il. After this, there ie a discussion of the most likely developments
in the world crude o11 produclng 1nduetry, on the one hand, and in

the energy pollcles of the 1ndustr1a11zed, o1l-1mport1ng countries,

on the other. These materials constitute the background material for
the price forecast, which is then presented.

Section V deve10ps some ideas that might be helpful in the
future to designers of energy pollcles in Latin Amerlca ‘6 oil-deficit
countr1es, given the forecast of world oil " prlces. ' The discussion is
conducted on the geographlcally abstract level of the region's o0il-
deflc1t countries.

This discussion of energy policy is conducted along two lines:
the first coneidero the forhuiation of policies that have a direct
impact on the demand for energy in oil-deficit economies, while the
second copcentrates on the formulatlon of pollcles designed to reduce
the unlt supply cost of energy consumed in these economies.: In each
11ne of dlacusslon, a dlstlnctlon is made between those- pollcy optlons
.that requlre 1nternat10nal agreement for thelr reallzatzon and those
which do not. ‘ o ’ '

Chapter 2 concludes wlth a brief discussion of the problem of the
.Secur1ty ‘of 1mported 011 suppl;es for Latin Amerlca s 'oil-deficit
countries. o ‘ ’ ‘

Section I: .The record of world oil prices in -

the gost-war.era.

(i)  Introduction ‘

This chapter presents a survey of world c¢rude oil’ price formation
durlng the. post-war period. 1t does not dwell on the dynamics of" this
process for 1ts own sake. Instead, the obaect1ve is to provxde

information that will be useful in 1dent1fy1ng factors that will ‘be
'crltlcal 1n,shap1ng world crude oil prices in the future. “A knawledge
of these factors as they operated in the past is a nécessary condition
for a reasoped position about them in the future. ‘Continuing ignorance
gdarantees'predictive error.
/(ii) World
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(ii) World crude oil prices: 1945-1977

(a) 1945-1949 .

At the end of the Second World War, seven large, vertieslly':
1ntegrated companles é_/ dominated the world oil industry (Exhibit 46).
From then until 1948, 1nternat10nally ‘traded crude 011, regardless

of the site of its productlon, was prlced on the basié of its (actual
or equlvalent) acqulsltmon ‘cost (FOB., Texas Gulf) in the United
‘States plus insurance and freight to the 1mporter 5 port.

Most of crude oil entering 1nternat10na1 trade in the early
post-war years was exported from Venezuela and, to a lesser extent,
from the United States. Almost all of this trade was accounted for
by transfers between the producing and ref1n1ng affiliates of the

- major 1nternat1ona1 011 companles and by exchanges of crude oil and
reflned products between them.' In the early post-war period, most oil
exports were in the form of crude oil, bﬁt a considerable part of
1nternat10nally traded oil conslsted of refined oil products._é/ World
reflnlng capaclty was overwhelmlngly owned by the major 1nternat10nal
oil companles. ) T

Crude o0il prices posted at the United Stateés Gulf Coast increased
from the end of World War II to 1948 (Exhibit 47). ~ The reasons for
these increases remain conjectural, but they did not involve any
seeomPanying increase in the prospective, long-run incremental costs -
of world 6il under the pressure of increasing demand: the huge fields'
in Kuwait and Saudi Arabia were just being brought into world supply--

62/ Exxon, Mobil, Shell. Socal, Texaco, Gulf, British Petroleum.
~ . Compagnie Frangaise des Pétroles is often .included in the group
"of eight major international oil companies.:

éé/ In 1950, for example, world imports of crude oil and refined oil
products were 145 and 9% million tons of coal equivalent.
J.. Darmstadter, et.al., Energy in the World Economy, published .
for Resources for the Future by the J.. Hopkins Press, (Baltlmore,
Md.: 1971) p. 303.

/at prospectively
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at prospéctively lower incremental costs 64/ than those required to
develop and produce more oil in many fields in Venezuela and the
United States. Had this not been the case; the Middle East fields
would not have been develoyed by the international o0il companies
whi&h had producing rights in both hemispheres. i

The explanation of the increases in posted prices during 1945-
1948 is to be found in the exercise of market power 65/ by the major
0il companies with the‘tacit acquiéscence of.ﬁany governments of
industrialized countries seeking to protect their coal, oil, and gés
industries and, in some cases, their vested interests in the world
o0il industry as well. With the price of world oil far above its
‘incremental supply cost and the major oil companies firmly in coatrol
of world oil prbduction, marketing éhd refining’ any downward movement
in ﬁorld 0il prices could only result from price-cutting on pil sales
by the major oil companies themselves ~ & téiﬁtation which they
resisted until 1948. Not only did they resist that temﬁtation. but
they maintained their unitj as higher pricesaﬁere posted for world
0il during 1945-1948. The governments of the industrialized countries,
and most importantly at that time the United States, gave paasive
" assent to those ﬁriée increases. h }

The first arms-length sale of Middle Eastern crude oil occurred
in 19#8 and at a discount.66/ in that year, Eastern Hemisphere pricing
was introduced, s0 that prices of crude oil from the United States

64/ ‘Adelman estimates that, in the early fifties, the cost of
developing more crude oil in the Persian Gulf was about 0.39
dollars per barrel. See: M. Adelman, The World Petroleum Market,
published for Resources for the Future by the Johns Hopkins Press,
(Baltimore, Md.: 1972), p. 145, By way of comparison, during
1950-1952, the posted price of Saudi Arabian light crude oil was
1.71 dollars per barrel, FOB., Ras Tanura (Exhibit 47). More
0il reserves could have been developed in the Persian Gulf at
that time on a large scale and rapidly. “

By this term is meant the ability to control the supply of crude
0il destined for sale in the world oil market and, hence, the
ability to effect its price in that market.

éé/ . Adelman, op.cit., p. 134.

g

/Gulf were
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Gulf were equalized in London with Middle Eastern: 0il supplies. In
1949," the formal link between United States Gulf/Caribbean and Persian
Gulf prices was cut. . A buyer of Western or Eastern Hemisphere oil
paid the FOB price posted at either the United States Gulf or at

the Persian Gulf, as the case might be,.at the date of contract. As -
a result, oil supplies were available on an FCB basis at the

United States Gulf/Caribbean and at the Persian Gulf, and independent
buyers were free to choose between them on their competitive merits.
With the price watershed for world oil pegged initially at London,
Middle Eastern oil penetrated rapidly into European and Asian markets.
Latin America remained largely dependent at that early date on Western
Hemishpere supplies. . T

‘The price of Persian Gulf.crude‘oil-declined during 1948 and
1949, while the posted prices of United States and Caribbean crude
0oils stayed constant (Exhibit 47). These declines were probably the
result of two forces: first, the pressure exerted on the major oil
companies by the Mutual Security Administration for reduced prices
on o0il supplies being moved into Western Europe under the Marshall
Plan,67/ and- second, spontaneous-price-cutting by the major oil
companies. This latter development was, .in turn, a partial, but far
from total, adjustment to the lower supply costs of Persian Gulf .
crude oils. _

The decline in the relative prices of Persian Gulf and United
States/Caribbean crude oil during 1948-1949 and the accompanying drop
in international freight rates moved the point of parity between these
supplies ‘from London to New York City by late 1949.68/ Even at that ..
early date, the United States market was clearly at the point of
massive penetration by Middle Eastern oil.:

67/ For a discussion ‘of this subject, see Ibid., pp. 138-139.

_6_8/ Ibido' P 1"*’0.
/To sum
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To sum up, then, crude oil prices during the late forties show

a disparate pattern. They increased during 1945-1948, but then, during
1948 and 1949, Persian Gulf prices declined while United States/
' Caribbean crude 0il prices remained constant. In neither case did

‘the impact of increasing world oil demand on the supply costs of world
0il comnstitute an eXplénation, although the decline in world oil prices
during 1948-1949 can be explained partially in terms of a slow,
competitive adjustment to the expectation of sharply reduced incremental
‘costs of Middle Eastern oil compared with Venezuelan and United States
~ supplies. ,

o One reason for the price reductions on Persian Gulf crude oil
sales in 1948-1949 was the outbreak of competition between the major

. 0il companies, which they had resisted earlier. The other reason

was the pressure for lower prices successfully exerted by the Mutual
Security Administration. There is no evidence of strong pressure by
oil-importing industrialized countries at the time for lower world
~ 0il prices. They apparently, calculated that their interests lay
~elsewhere: in the protection of their domestic coal, o0il, and gas
industries and, in some cases, in the protection of their stake in the
 world oil industfy. This was particularly the case with respect to
the United States, which at that time was by far the main force in
world energy markets.

(b) 1950-1957 |

The price of world crude oil was frozen during 1950-1952. It
then increased, in an uneven manner, from 1953 until the end of the
Suez Crisis in 1957 (Bxhibit 47). Major price increases for world
0il were posted in:1953 and 1957. Worldwide inflation and declining
international freight rates offset some of the increased money cost
of world oil between 1949-1957, but on an FOB basis the price in
~current dollars of internationally traded crude oil increased by about
25 per cent during 1953-1957, while worldwide inflation was of the

/order of
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order of 11 per cent.69/ In real terms, therefore, the increase in
the price of world oil averaged about 3.3 per cent per annum during
"1953-1957- , _ .

An:explanation of these developments in world crude 011 prices
can initially be found in = ;8tudy of the o0il .market of the United
States. By late 1949 it was clear that, if not impeded, Middle Eastern
crude oils would -quickly penetrate the United States market on a
ma jor scale, since fheir low incremental cost made them more competitive
than the crude oils produc¢ed  in many fields in the United States and
in the Caribbean. The oil prorationing system 70/ in the United. States
allocated production rights to wells in more :or less inverse proportion
to their supply costs, and ‘this system. encouraged imports by assigning
preferential prodgction,rights to crude oils in the United States that
were more costly than Persian Gulf crude oils,: (i.e.; to stripper wells).
Refiners in the United States (and elsewhere) were eager to import
cheaper Middle Eaétern'éupplies,iand.the mejor oil companies with
pfodﬁcing interests in the Persian Gulf stood to profit. immensely
»py’the export of these-érude'oils‘td the large United States‘market.21/

69/ The index of world consumer prices (1970 100) 1ncreased from

51.9 in 1953 to 57.4, in 1957 or by 10.6 per cent. Intermational
Flnancial Statlstlcs, The International Monetary Fund, Washington,
'D.C.y May, 1976.

79/ Proratlonlng is a system of collectxve control exercised by
regulatory agencies in the United States over crude oil production
there with the objective, inter alia, of price maintenance. See
W.F. Lovejoy and P.T. Homan, Economic Aspects of '0il Conservation
Regulation, published for Resources for the Future by the Johns
.Hopkins Press (Baltimore, 1967); and S.L. Mc Donald, Petroleum
Conservation in the United States, An Economic Analysis, published
. for Resources for the Future by the Johns Hopklns Press
(Baltimore, 1971).

71/ On this last point, see the calculations presented in Adelman,
op.cit., De #9. oo _ .

/The threat
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The %hréat of Middle Eastern oil to United States domestic
interests was.recognized at an early date. The eighty-first Congress
conducted three 1nvest1gatxons on the potential harm of increased oil
imports into the Unlted States. The Federal Trade Commission launched
a study of the 1nternat10nal 011 cartel, and the Small Business -
Committee of the House of Representatives undertook a study of the
extent of thevpotential damage of oil imports to United States oil~-
producing'interests. The message for the oil companies of these
investigations and studies was clear: "... if they did not keep
imports down to a very low figure, legislative action would be-taken".zg/

The message Was understood: price cutting on Middle Eastern
crude oils stoppéd dgring‘l950—l952, and crude oil importsi‘'to the

"' United States East coast froze during 1950-1951.73/

Then in 1951, with planned imports of crude oil into the United
States on the'increéée once again, the Texas Railroad Commission 74/
exerted its influence',‘ and impoi'ts' of crude 0il into East Coast
refineries slowed déwn-dﬁring 1952-1953. Shortly afterwards, however,
oil imports’from tﬁe Middle East began to increase rapidly once again,
and a special United States Cabinet committee was formed in July 1954

to study the questlon of o0il imports.
B ‘The President was empowered to restrict 011 1mports into the
United States in 1955. Voluntary restraint by United States oil
companies on oil imports was called for in 1957, bht'this Apﬁ;oach'

72/ Ibid., p 150, |

73/ Imports of crude oil ‘to the United States East Coast lncreased
as follows, in TBD (years in parenthesis): 467 (1950), 469 (1951),
52k (1952), 552 (1953), 601 (1954), 678 (1955), 718 (1956):
Ibid., p. 151 ’

74/  The Texas Railroad Commission is an institution that plays a _
critical role in determining the rate and geographic pattern of
crude oil production in the State of Texas. Because of the
importance of Texas in the United States oil industry, the
Commission, therefore, exercises a powerful influence on the
pattern of price and output in the United States oil industry
as a whole.

/was ineffective
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was ineffective in halting the growth in such imports. The oil
prorationing system still remained in jeopardy in 1958 because of.
the threat of imported oil, especially .from the Middle East,. by both
the major oil companies and by independent refiners.?5/ . - .

-With this background in mind, the'fundamental reasons for the
freeze (1950-1952) and subsequent. increases (1953-1957) in the price
of internationally traded crude oil can be identified. The strong
pressures exerted within the legislative, executive, and some agency
- components of the United States government to restrict oil imports
into the country limited the inclination of the major oil companies
to cut the prices of Middle Eastern oil as a means of penetrating
the United States market. If they had tried to enter this market on
a large scale they would certainly have been expelled. Similar
pressures were being exerted .in European countries and in Japan 76/
to protect their domestic energy industries from imported oil.

- -These pressures appear to have induced the major oil companies
to initiate and then sustain the freeze in world oil prices during
1950~1952. VWhen they were reasonably sure. that oil imports into the
" United States would not reach disruptive proportions, United States
producers maintained ‘their solidarity as the price. for United States
crude .0il was increased in 1953. Accepting the de facto closure of
the United States oil market to imported oil on an increasing large
scale, the prices of Middle Eastern and Caribbean crude oils were
increased in 1953, followlng ‘the United States lead. L

In a competitive market for .internationally traded crude oil,
the temporary slow-down in the rhythm of the United States' -imports
of world oil in the early fifties (1.e., a deceleratlon in the rate
of rightward shift in the demand curve for 1nternatlonarly traded
- crude o0il) would imply a deceleration in the rate of”incre&ée'in the

75/ Imports of oil from Canada provided a similar threat to the
United States prorationing system at this time. See Adelman,
opscit., p. 154 for a discussion of this threat. -

"76/ For a discussion of the Japanese case, see J.W. Mullen, Ener
in the Japanese Economy (1876-1964), an unpublished doctoral
thesis, New York University, 1972.

/price for
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price for it in equilibrium, assuming no significant change in the
positivelygslbped world crude oil supply function. But it was
precisely the competitive condition that was lacking at that time.
Price did not increase from a lower to a higher equilibrium level

as an erroneous use of the competitive model would have predicted. Nor
did price move downward toward new equilibrium levels along now
decelerated rates of rightward shifts in the demand curve for
internationally traded crude oil. In fact, price increased in 1953
from a level that was far above the equilibrium level to begin with.

In short, the competitive model, while useful for gauging the direction
and degree of pressure on price at that time and now (i.e., downward
and intense), was an irrelevancy in a predictive sense. The price
increase that did occur in 1953 was made possiblé, on the one hand,

by the major companies' control over world crude oil production,
‘marketing, and refining operations and, on the other hand, by the
passive reactions of the major oil-importing governments to the
increased price of world oil.

. With the disruption of oil flows at the time of the Suez Crisis
(1956-1957), world oil supplies became tight. Nevertheless, in 1957
the Texas Railroad Commission refused to grant higher o0il production
allowables to compensate for stagnating supplies of Middle Eastern oil
in world markets during the crisis.77/

/4 As the data below show, increased exports of crude 0il and fuel
0il from Venezuela (in million barrels/year) during the Suez
Crisis (1956 -and 1957) provided some measure of relief in the
world oil market from the stagnation in Middle Eastern and Unlted
States o0il - supplles (in wmillion metric tons/year):

‘Middle East exgorts

| ko world: - | 1955 1956 1957 1958
Crude o0il 1 136.9 143.3 143.4 174.6
Refined oil

(energy) products 23.1 26.2 28,3 28.8

United States crude . )
0il production S 335.7 353.7 353.6 331.0
. ' (cont.)

/The price
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The price of United States crude oil was increased again in
1957 and, as in 1953, the prices of Middle Eastern and Caribbean
~crude oils followed it upward. Neither the price freeze of 1950-.
1952 nor the upward tremnd in world crude oil prices to 1957 would
have occurred under competitive market ¢onditions. Under competitionm,
. world oil,ﬁriceg,uwhichAwere»farbabove incremental supply costs,
. would have moved down to reflect the lower expected incremental -
costs of supplying oil from. the immense, .low-cost fields in the
Persian Gulf. . o ~ L ‘ |

To.sumvup, twvo basic. forces underlie the trends in world oil
prices during 1950-1957: first, the success of the threats and actions
taken in fhe,United Stétgs,-WésternJEupope and Japan to block the
impoit of cheaper o0il 5owa§:t9 prptégt their indigenous oil, céal,
and gas industriés; apd‘gggpnq, the restriction of world oil supplies,
which was maae possible by the conpent:aﬁed and integrated structure
of the world oil industry at that time. The strongly increasing
deﬁand for world:oilﬁdgxing 195}71957>did not imply higher prices
for it at that time because, at the margin, Middle Eastern oils
could be suppliéq oﬁ_Qfﬁajor scale at only a fraction of the long~run
incremental suppiy costs of the other oils movipskin international
trade during that period. Under conditions of free competition,

27/ (eoper) 1955 1956 1957 . 1958
Veneguela: L .
| Egéorts of crude oil: }

To the world - 314.8  393.7 - 495.6 © 456.2
To the United States 140.4- 163.3 . 196.4  163.9

Exports of fuel oil: t - .
To the world 94.8 112.4 115.2 130.1
To the United States -~ 52.8 ° 59.0 73.1 84.9

Sources: '"'Industria Petrolera Venezolana', Ministerio de Minas e
- Hidrocarburos, Divisidn de Economia Petrolera, Caracas,
December 1965, p. 14 and p. 18. Data on Middle Eastern
0il exports taken from: World Energy Supplies; 1950-
1974, United Nations, 1976, Statistical Papers, Series I,
Ne 19, p. 269 and p. 309. Data on United States crude
0il: taken from Ibid., p. 201.

/these chéﬁper
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these cheaper Middle Eastern crude oils would have displaced the
higher priced crude oils moving in international trade, putting the
whole price structure for world oil under strong downward pressure. .
The fact that this did not happen bears witness to the strong block to
competition that existed in the world oil market during 1953-1957. .

With the United States market effectively sealed off, suppliers
of Middle Bastern and Caribbean crude oils followed the United States
lead in raising crude oil prices in 1953 and 1957. -One strategic
alternative for the international o0il companies at that time was to
cut prices on sales in leading markets outside the United States
(i.e., in Western Burope and in Japan). However, the major oil -
companies recognized that any price cuts made by one 6f thHem in these
markets would be matched by other companies, and so they all opted for
" and secured higher prices on their international oil sales. This"
deVelopmenf is indicative of the relative lack of competition in the
world crude oil market at that time, a situation rooted in the control
of world crude oil production, marketing and refining by the major
0il companies and fortified by the protectionist energy policies of
the governments of many industrialized countries at that time.

~ (e) 1958-1970 o

The upward pressure on world crude oil prices during the Suez
' Crisis continued into early 1958. Thereafter, the market price of~f
intsrnationally traded crude oil declined up to the end of 1970. .
Exhibit 48 shows the development of posted prices, market prices (in
current dollars), tax paid costs, and governﬁeﬁt‘revenue_per barrel on
sales of Saudi Arabian light crude oil (340API) during 1955-1974.
This was the crude oil which, by the sixties, had become the world's
point of reference for international pricing purposes.

_ The market price of Saudi Arabian light crude oil declined by

3. l per cent a year between 1958-1970, while worldwide inflation
averaged about .4 per cent a year.78/ The real price of this key crude

78/ During 1958-19?0 the world consumer price index increased from
60.0 in 1958 to 100.0 in 1970, or by 66.7 per cent. See:
Internationel Financial Statistics, International Monetary Fund,
Washington, D.C., May 1976,

/oil declined,
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011 declined from 4.89 to 2,02 dollars of 19?5 per barrel durzng
this perlod (Exhlblt 58, Column 3). '

The Suez Crlsls of 1956 1957 did not e11minate the threat of
1mported crude 0il to the United States oil proratlonlng system. It
merely put off the day of reckonlng. Under the pressure of rlslng '
oil 1mports, the United States market was insulated de ;ure from the
world market in 1959 by the 1mp051t10n of mandatory 0il import quotas.
Moreover, the 1nternat10nal price leadersth role exeércised by United
States producers of crude oil in 1953 and again in 1957 was not
repeated after the Unlted States market was 1ega11y sealed off from
v’compet1t1on with' 1mported crude oil 1n 1959. The market price of Saudi
Arabian light crude oil started falllng in 1958, while the posted prices
for Unzted States (Texas Gulf) ‘crude 0il remained constant. Sealed
off legally from competltlon thh world 011, ‘the market price of
' Unlted States crude oils increased durlng the slxtles while the price
of 1nternat10nally traded crude oil declined. ._/ The linkage between
the’ United States and world crude oil markets was’ to remain broken
until the seventlea.‘ ' ' R '

The decllnlng prlce of 1nternat10nally traded crude o0il during
1958-1970 was a slow adJustment. in an 1ncreas1ng1y competltlve world
crude 011 market, to the lower 1ncrementa1 costs of Persian Gulf and
Afr:can 011 supplles. Thls decline reflected the loosenxng control of
the magor 011 companles over world crude 011 productlon, reflnlng and

‘marketlng, but at the same time the relat1ve ‘slowness of this decllne
showed how high this level of control continued to be. ‘

In 1959 the market prlce of Saudi Arablan light crude oil,

FOB Ras Tanura, was about 1.70 dollars per barrel (Exhibit 48). The
incremental supply costs of this crude'bilnwere probably less than
0.40 dollars ﬁer barrel at that time.ég/ This gap'between the price and

79/ TFor example, the average posted wellhead price for United States'
crude oils increased from 2.90 dollars per barrel in 1959 to -~
3.18 dollars per barrel in 1970, while the estimated market price
of Saudi Arabian light crude oil (340API) declined from 1.70
dollars to 1.26 dollars per barrel (FOB, Ras Tanura). -

80/  Ibid., p. 148
/the cost
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the cost of supplying crude oil for the world market drew a variety
of entrants into the world crude oil producing business: State and
quasi-State oil entities; consortia of domestic bnsiness interests,
such as the Japanese group which struck o0il in the Middle East; and
.a large number of international oil companies of widely varying sizes
¢ and degrees of integration which were independent of the major oil
companies. Host governments granted concessions to these new entrants
for the development of areas that, in many cases, had been returned
to them by the majors. ‘ . ‘ .
The price-cost gap in world oil also induced some host governments
to sell on their own account crude oil obtained through their interests
. in the producing business located in their .countries, although the
“host governments continned to market the bulk of their oil through
‘the networks of the major companies. The gap also encouraged the
Soviet Union to step up its role as a competitive seller in the world
- 0il market in the fifties and during the sixties.
The developmenf of new oil supplies in the late fifties and
during the sixties was not limited to the Persian Gulf. Large-scale,
;" competitive world o0il supplies were also developed in Africa (e.g.,
Libya, Algeria, and,Nigeria). Many of these new sources of world
0il were developed with the.participation of relatively small
international oil companies, as was the case in Libya, for example.
In that countrj, these smaller companies developed oil supplies
rapidly'and'on a large scale, and they brought this oil to market in
a competitive fashion by cutting prices. -
The entry of many relatively small crude oil producers into the
world oil ma;ket in response to the price-cost gap was paralleled by
- the growth in the number of large independent refiners. This later
" development was part-.of the worldwide shift from resource to market-
oriented refineries, and its speed was enhanced by the rapid growth in
the consumption of refined oil products during the fifties and sixties.
The growth in the number of large independent refineries, on the one
hand, and the»increaseAin the number of independent sellers of
international crude o0il, on the other, increased the competitive

/margin of
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margin of the world crude oil market. Adelman estimates that sales
of crude o0il in the arms-length component of this market increased
from 6.9 per cent in 1950 to 17.6 per cent by 1957 and 20.7 per cent
by 1968.81/ He also estimates that the share of the eight major
international o0il companies in world refinery runs (excluding those
in the United States and in the centrally planned economies) -declined
from 67.4 per cent in 1957 .to 61.6 per ‘cent in 1966.82/ Jacoby
estimates that during 1953-1972 more than 300 private and 50 State-
controlled companies either made their entrance into the international
0il business or significantly increased their operations in it. He
also notes that bvetween 1953-1972 a minimum of fifty new integrated .
international o0il companies entered-the world-oil business.83/

The entry of newcomers into the world crude oil producing
business and the growth in the number of independent refiners and
integrated international oil companies increased the supply of world
oil and put its price under pressure in markets outside the United
States.84/ Price-cutting by new entrants.ricocheted back on the
international 0il companies,‘ compelling them to lower their prices
where, otherwise, they might not have done so, or at least not as
rapidly.85/ The scale of the price_cost gap put the major companies

81/ Ibido’ P 90.

82/ : Ibido’ p' 95. . . o

83/ N.H. Jacoby, Multinational Oil, (New York: The Macmillan
Publishing Co., 1974), p. 294.

84/ In Latin America, the role of Brazll and Argentlna in bringing
down world crude o0il prices was especially important. They were
able to do this because of the large volume of contactis for
imported crude oil that they could offer to sellers of world oil.

85/ A large, established oil company is understandably more reluctant

to cut prices than a newcomer. When the former cuts price, it
does so0 over the whole range of its sales base, while the
nevwcomer's sales base is, by definition, smaller and his
incremental sales, in the case of world crude oil, can be quite
large. Hence, the newcomer often has less of a financial
inhibition against price-cutting than the large, established
company. This was the case of the small independents in Libya,
who added rapidly to their export sales by price-cutting.

/under pressure
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under pressure to shave prices even without the stimulus provided by
the "independent. companies. ‘The attraction for the major companiesto
c¢ut prices had long been present, and they had mot always resisted

it in the past. .

. The reduced price of international oil posed a threat to.
~indigenous coal, crude oil, and natural gas-industries. From a -
political point of view, the threat. posed by imported oil to domestic
coal was especially worrying to oil-importing governments because
‘~of the large number of workers and businesses with vested interests
in protecting this industry. ‘At the same time, various industrialized
countries with international o0il and gas producing interests looked
forward to balance of payments benefits from higher prices for.
international oil and gas. The mix and intensity of these various
interests differed widely among the oil-deficit industrialized countries,
“but one conclusion seems clear: not.all of them welcomed the:declining
price of world oil. This lack of enthusiasm was also noticeable in
some countries which, as well as having domestic energy industries
to protect, had made substantial energy .investments abroad and sought
to protect those investments through propping up the price of world oil.

.'By and large, the governments of the oileeficit‘couptries opted
for the protection of their local enmergy industries (and foreign
energy investments). Protection of local energy industries was extended
by using a variety of instruments, in varying degrees of intensity
depending on the country and the time: prlce controls. tariffs,

subsidies, quotas, direct purchases for resale, and the estab11shment
’of capt1ve markets for local fuels. The axm was to prop’ up the price
; of fuel 011 in domestlc markets to’ levels higher than would prevail
' under competltzon and, by so doing, to protect coal and other local
- energy 1ndustr1es (and 1nternat10nal 1ntereats, as the case might be).
If govérnments wanted ‘the price of- fuel 0il to follows the lead
. of indigenous coal, the 1nternatlonal 0il companles could be relied
upon to co-operate to the extent posslble, given the degree of their
~decl:.n:.ng control over the supply of world oil and also the extent
/of their
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of their day-to-day ability to maintain ranks and restrain price
cutting. One major difficulty here was the competitive action of
independent sellers of world crude oil, independent domestic refiners,
 and various buyers of fuel oil (manufacturgrg, power companies, fuel
- 0il wholesalers, etc.) in the oil~importing countries. If the
governments of the oil-deficit countries-did not restrain competition
between these buyers and sellers of fuel oil and coal in the domestic
energy market, the major international oil companies had no choice,
realistically, but to follow the downward trend in oil prices that
was bound to emerge from competitive trading.

The pressure on governments' to intervene wéé intensified at that
* time by the fact that the incremental supply costs of coal were on the
increase in many oil-importing countries while world oil prices were
under sharp downward pressure. The strong increases in refinery runs
in the oil~deficit countries were rapidly’ increasing the physicai
supply of fuel o0il as a joint product of the refining process, which
was heavily geared to gasoline production, thus putting the price
‘of fuel o0il, in turn, under strong downward pressure. The rapidly
increasing supply of fuel "0il eventually led to declines in its
prlce relative to coal, and &dll over the world .indigenous coal
‘industries in o0il-déficit countries progressively lost ground to 011
(Exhibit 49). P

By way of summary, then, durlng 1958-19?0 the real price of inter-
nationally traded crude oil declined by about 7.1 per cent per annum
compounded (Exhibit 58,:Column 3). The link between United States and
world crude oil prices was formally broken in 1959 and remained so until
the seventies. Moreover, during the sixties the growth in the arms-
length component of the world crude oil producing industry and the
incfeasing importance of independent .sellers and buyers (especially in
Western Europe and Japan) eroded the control of the major companies over
the supply of world oil and widened the competitive margin of thé inter-
national crude o0il market. However, the grip of the major companies,
though slackening, was still significant, and this continuing control
explams in part,the maintenanceof a sizeable price-cost gap inworld oil

/during this



- 84 - .

SR T T

during this périod. The protective energy policies of many governments
’ Uf‘in&ustfialized‘oiikimpbrtinglpountries supported this ‘situation.
Nevertheless) the feal price of world oil ‘did decline during 1958-1970,
and this fact must be judged as a competitively induced adjustment to
the lower levels of long-run’ incremental costs of supplying world oil
‘from the Persian Gulf and Africa. By way of comparison, this process
of adJustment was briefly observable in 19h8~1949, but it had remained
blocked from 1950 to early 1958. S : .
(a) 1971-1977
The downward trend in the price ‘of world 0il, -in evidence since
‘“1958,‘stopped in 1970 and was then reversed. The explanation of this
reversal does not lie in any fundamentsl change in the pattern of the
" long-run incremental supply costsof world oil as measured, at a maximum,
by the levelized cost per barrel of developing more reserves in existing
' fields, producing from them, and thén transporting that ¢rude o0il to
seaboard ‘loading facilities. The supplies needed to meet much of the
world's oil demand up to the end of 1985 were available in the major
prodhcing"cbuhtries of the Persian Gulf in- the early seventies at a
cost in 1968 prlces of'no more than 0.10=0.20 dollars/barrel.86/ By
comparlson. the market price of Saudi Arabian light crude  oil in 1970
was on the order of 1.26 dollars per barrel, FOB ... Ras Tanura, or
“about 1.09 dollars per barfel in prices of 1968
"'In 1970, as ‘throughout the entire post-war period, more oil-could
be pfoduCed”for world markets than was in demand at current prices.
~ In short, in the seventies, as in the fifties and sixties, the :-
éxplanation of the evolution of world oil prices is to be found, not
in the competitive interaction of world 0il :supply and demand,. but in
the structure of the world oil industry, on ‘the one hand, and .the
complex of energy ‘policies of the industrialized countries, on the
' 'other. '

éé/ A&eiﬁ#q, 'o:g'.cit. ,: P- 76., 'A

/In 1970,
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In 1970, a number of factors placed the OPEC governments in a
strong position to extract higher unit revenue on exports;of qil
produced in their countries. As shown in‘Exhibit:SO, crude oil
production for and proven reserves available to the world“oilAmarket
remained heavily concentrated in OPEC member countries and in four
Persian Gulf OPEC countries in particular, wheféas the benefits of
the market power arising from this concentration were still largely
being reaped by the international.oil companies. :The forces of
nationalism and profit-seeking, however. ﬁere continuously working
to increase unity among’QPEC member cpuntries to shift the.henefits
of this power from the companies to them. By 1970, with prices at
low and prospectively lower levels, it was probablj clear fo‘all
host o0il countries that the most viable roﬁte to higher income on 0il
export account for them was to wrest coqtrol qf the supply of world
0il from the international majors, who themselves were clearly losing
that control due to increasing competition in fhe world oil market.

In May 1970, the Trans-Arabian pipeline 87/ was closed and the
Trans~Israeli pipeline was not used to help offsét the resulting
shortage of world oil. .The United States demandifor imported oil was
rising sharply in response to seversal factorg;?iﬁcfeased economic
activity, domestic shortages of natural gas énd low sulphur oils,
the prospect of halting United States crude oil -production, arnd the
sluggish expansion in nuclear power capacity.. 0il imports into
IWestérn Eufdpe and Japan were also]increasing‘rapidly due to thev
~revival of economic activity in these markets and theif almost complete
reliance at yhe margin on imported oil from QPEC sources to satisfy

. domestic energy requirements.

87/ . The Trans-Arabian Pipeline (tapline) came into service in 1950. A

: crude 0il pipeline 1,200 miles in length, it was constructed to
transport crude oil from Saudi Arabia to the Mediterranean at
Sidon, Lebanon, for subsequent transshipment to Europe. It was
closed in May, 1970 after an accident, and Syria blocked its
reopening. Lack of access to its 500,000 barrels per day crude oil
carrying capacity increased the demand, especially in European
markets, for Libyan crude o0il, and to that extent strengthened
Libya's bargaining power at that time vis-a-vis the o0il companies
and the oil-importing countries over the division of economic rent
in crude oil production therees

/The soaring
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The soarlng demand for world 011, 1n the face of the then
preva;lxng tanker shortage, drove up '0il tanker rates sharply,‘
1ncreas1ng the proflts of the 011 companies, espec1ally on 011 exports
from North Afrzca to West European markets. Shortly after the closure
of the Trans-Arabian pipelxne, the Libyan ‘Government began cuttlng
back productlon quotas of the 011 companies operat1ng there in support
of its demand for hxgher revenues per barrel. The L1byan cutbackse
in productlon allowables, comlng on top of the closure of Tapline,
burgeonlng world oil demand, and the entry 6f the United States as a
potentlally large-scale importer of world 011, ‘put leya in a good
posztion tactzcally to strzke for more revenue per barrel exported.
leya 8 stratesy was' successful, and its snccess induced a’ ‘leap-
frOggzng of demands for 1ncreaaed revenue per barrel by the member
governments of OPEC. Company-host government’ negotzatxons ensued,

‘with behind the scenes partxcipatlon of the oiluimportlng industrialized
countrles. ' : ' o

The Teheran agreement of Februery 1971, and the agreements
supplemental to it, were ha11ed by “the governments of the oil-importing
1ndustr1al countrlea'as ushering in a f1ve-year period of predlctable
and acceptable 1ncreaeee 1n the price of w0rld 0il __/

B -t

88/ The Teheran agreement came into force on 15 Fabruary 1971. It
was an accord between the o0il companies and the governments of
Iran, Iraq, Saudi Arabia, Kuwait, Abu Dhabi, and Qatar. It-
‘covered crude ©oil: exports from the Persian Gulf only, :but
associated agreements came into force on 20 March 1971, covering
exports from North Africa, N:gerla. and East Mediterranean ports.
These agreements resulted in an increase in-posted prices of -
about 21 per cent over the level on January 1975 and an increase

_ in consolidated tax rates from 50 per cent to 55 per cent. An

. inflation adjustment of 2.5 per cent a year was also ‘included.
The Teheran and assoelated agreements were viewed by many
governments of oil-importing countries as a final settlement and

. the .basis to be used for calculating the ‘companies' increasing
tax liabilities to host governmente to the end of 1975 and also

"for assessing the trend in world o11 przces up to the end of
1975.

‘ A/The.apparently
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The dpparently widespread belief in this prophecy, combined
"with the considerablé vestéd interests in moderately higher oil price
in the case of some industrialized countries, ‘explainé the widespread
support for the Teheran agreement améng the governments of many -
industrialized oil-deficit .countriesi’ :

When the Teherah,and”relatedfagréenents;took effect, the price
of world oil was increased to covér the higher level of tax-paid cost,
plus some profit for the o0il companies. The :governments of the OPEC
countries " had clearly triumphed, and gained an increase in revenue
received per barrel of o0il exported from their countries. The
governments of the industrialized, oil-importing countries believed
that these inc¢reased payments were acceptable, and applauded their
own statesman-like role in engineering the agreements. The oil
companies increased prices, with a premium. And the consumer, as
usual, was the loser.

The financial details of the Teheran agreements were expressed
in United States dollars. The devaluation of the dollar in August 1971
ahd tlhen again in February 1973 led to a series of new agreements on
world oil -~ the Geneva (and supplemental) agreements - which identified
the basis for compénsating’host governments ‘for international currency
realignmentsf‘ These agrédements provided for an 8.5 per cent increase
in posted prices in January-1972 and then for a 6 per cent increase in
April 1973. Subsequent negotiations led to the revision of the index
used for compensating host ‘governments for devaluations. The Geneva II
agreement of Juné 1973 provided a new basis for compensating host '
governments for devaluations. ' This agreement supported an increase in
" posted prices of about 12 per cent over the level prevailing on
1 January 1973, with revision, up or down, to.be made subsequently on
a monthly basis.

The pattern of world oil prices and government revenues per
barrel between 1970 (i.e., prior to the Teheran agreement) and October
1973 shows that although the host countries increased their total

' co : * /receipts per

)
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receipts per barrel substantially during this period, 0il company

- margins increased even mor¢ rapidly. Taking Saudi Arabian light. crude

'+ .o0il as an -example, between 1970 (average) and 1 October 1973, hast

government receipts increased by ‘about 0.85 dollars per barrel, while
company margin (i.e., price FOB less tax-pald cost per barrel)
increased by about  0.89 dollars per ‘barrel. : On 1 October 1973, the
level of company margin on this crude oil, at 1.12 dollars (3,00 dollars
'="1.88 dollars) per barrel, was-at an all-time high, as was its.
market price of 3.00 dollars per barrel, compared with 1.26 dollars
per barrel in 1970 (Exhibit 48). T "

The fact that the company margin per barrel increased more
than the government revenue per barrel bétween 1970 and 1 October 1973
was lﬁrgely due to the strong growth in the demand for world oil
during this period and to the ability of the ¢il companies to pass
on to consumers the increased payments they had to make to host
governments, plus a margin for themselves. However, the strongly
nationalistic and profit-minded host governments ‘could hardly fail
to be offended by the fact‘that the companzes' margln had increased
. more than theirs.: i : n Lt i :

The record of company-governmént”ﬂGEOtiationé’from 1970 to
October 1973 shows: a ¢lear lack: of opposition on the part of the.
. governments of industrialized, oil-importing countries to the
' prospect ‘and subsequent fact bf increases i1 the price of world oil.
- Highly placed public officials in these countries were, in fact,:
- welcoming higher oil prices on a variéty of grounds. In effect,

" sellers were being 'applauded for raising ‘their prices, and the division

of economwic rent between the companies, the host governments, and the
imﬁortiﬁg'countries was implicitly being hailed as équitable.‘an
implicit positipn hardly shared by the host oil governments: One
can search in vain for any reference by a high public official in the
bil-iﬁporting industrialized countries at that time to the simple -
economic ‘fact that the long~run incrémental cost of ‘supplying oil from
the Persian Gulf was only about 5 per cent of its price in early October
1973 (using Saudi Arabian light crude oil for measurement purposes).
/These observations
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These observations were not lost on the member governments of.

OPEC who clearly de81red a transfer -from:the: QQmpanles to themselves
of a 1arger share of the economlc rent .generated in the world crude
011 1ndustry _ﬂ/ In September 1973 the fourth Egyptian-Isr.eli war
'broke out, and expectatlona about the price .and -tax-paid cost of
pworld crude o11 became chaotic. The governuents of six Persian Gulf
countries met 1n Kuwazt 1n October. 1973,90/; and:-using Saudi Arabian
"llght crude 011 as a yardstlck they fixed the tax-paid cost ‘of this
crude 011 at 3. 15 dollars per. barrel on. .16. October compared with the
“level of 1. 88 dollars whlch ‘had, been. set.on:1 October 1973. 'The market
prlce of Saudi Arablan l;ght 1ncrea5ed‘1rom 3,00 dollars to 3%:65 dollars
' per barrel, w1th the 011 _compgpy. margin deelining to-about 0.50 déllars
per barrel from 1ts 1 October 1973.. level of7}.12 dollars per barrel
‘.(Exhlblt 58y, O IR : R

EE
T

In December 19?3 the goverqments .0f .the - game six Persian Gulf"
countrles made a truly shattering announcement.. Effective 1 January
. 1974, the posted price and goverpment take .on:Saudi Arabian light
¢rude oil was to be fixed at 11.65 dollars-and, 7.00 dollars per barrel,
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§2/ : For example, in August 1973. the estimated .company margin on the
v galk''of Saudi Arabian light crude oil was, about. 0.94 dollars
... per, barrel (versus:0.23 dollars ‘per ‘barrel in 1970), while the
vgovernment take per barrel in August, 1973 was about . l. 76 dollars
" per barrel (versns 0.88 dcllars per barrel 1n 1970).See Exhibit 48.

90/ ‘This meetlng was convened without the companles, after the
breakdown of compahny-country negotiations in Vienna on the issue
of the adjustment of world.oil prices to take into account .
worldwide inflation. The’ partlc1pat1ng Persian Gulf countries
.. .(i.e., Iran, Saudi.Arabia, Kuwait, Abu Dhabi, Qatar and Iraq)
unilaterally abrogated all standing agreements with the oil -
-companies on such éssential matters as price and government
revenue per barrel and substituted instead the provisions of the
Kuwait meetmng. So much for, K the predictions of many. senior ‘
statesmén in the 'industrialized countries that the Teheran
agreement would usher in a five-year period of 11mited and
predlctable 1ncreases in the prlce of world 011,

: T B ;/resped%iyelxﬁ Officials
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respectively. Officials'in éié indnsirralizeducountries protested,

but no significant ‘action wal taken. fpe -new level of prices and
government take per ‘barrel was 1ntroduced in Saudi: Arabia in January
1974 and. was.then: generallzed to tne world market. The government of
Saudi Arabia. had cleérly led to way in a massave shift of economic

rent to the host"tountries fron the o11»compan1es, importing governments
and -their citizeds. .. B ; :1&:: o -

.In addition ‘to’ these changes; two other ;developments were taking
place during the- early seventlee that had an. important impact on the
level of government revenue per barrel and on the market price of
world crugde- 011"f1r5t, developments bearlng .on the share of host
'governments in domeetlcally produced crude 0il (i.e., their participation
oil rights),. and second, developments bearlng on the price that the
companies would pay for acquxrlng thls partlclpatlon 0il (i.e., the
buy-back pricel). - - S .. A

In 1952 an accdrd had been reached 1n the Middle East- under which
host goverrnments had:the' rlght to take, 1n the form of crude 0il, up
to 12.5 per cent ‘of ‘the volume ‘of ‘the companles' net crude 0il
productlon, or alternatlvely,Athey could take a sum per barrel equal
to 12.5 per«cent of the level of. posted prlces.__/ With posted prices
aboveé - market pr:.ces1 ‘host governments generally sold thelr participation
- oil (above the volume requlred 1n their domestic markets) to the
\companles, whlch 1n turn sold, it. throwgh thelr networks. )

The first blg breakthrough in the area of participation came in
October 1972 when a prov131onal understandlng was reached between Saudi
- Arabia, Qatar, Abu Dhabi, Kuwait and Irag and the 0il companles. The
agreement provided that, effectlve 1 January 1973' the countries could
acqulre 25 per . cent partlclpatlon, with the option to 1ncrease this
share, in annual increments, to 51 per cent by 1982.

91/ Prior to this agreement, many host governments had the right to
0il at cost for the purpose of satisfying their domestic market
requirements. There were, however, a variety of specific country-
government agreements in this area. For a brief discussion of the

. - higtory ‘of thede provisions, see "End of an Era" and "Implications
of Nationalization" in "The Petroleum Economist, Januvary 1975 and
April 1975, respectively. .

/The Kuwaiti
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The Kuwa1t1 Natlonal Assembly dia mot ratlfy this understandlng,
and the Government ‘of Kuwait and “the compan:es ‘began negotxatlons once
again on partlclpatlon.i They setfled or -60 per cent. it

By October 1974 60 per - cent part101patlon was the sbandard in
the Persxan Gulf, and the buy-back price “‘was set at 93 per:. cent of -
the posted pr:ce.A Thns, the coat "to 'the oil’ company of acquiring
partlclpatlon 011 1n the case 6f Saddi’ ‘Arabidn Yight crude oil at
that tlme was 10 84 dollars (1.e., 93 per “¢ent of 1165 dollars).
'W1th Saudx Arabla's 01l-re1ated 1n¢ome taxi in‘October 1974 fixed
at 65 75 per cent of posted prlce less the. bum” of both royalty (at
16. 67 per cent of posting) and productlon ¢osts {then about 0.17
dollars per barrel) the tax-pald ‘cost to the’ ‘companies of Shudi
Arabian equlty crude 011 in October 1974 was*B 38-dollars per barrel
(Exhlblt 51). ’ SR Ty e e P RN ) -

"'. The equlty/partlclpatlon bll split 1n ‘the case of Saudi Arabia
__Ainm October 197& was ho 53 75, the remalnlng 6.25"per cent being reserved
'ifor dlrect sale by the Saud1 Arablan Govérnmentl Thus, the weiglited
.average cost per barrel to ‘the 011-produc1ng company of acquiring -
‘Saqdl Arabxan crude 011 1n October 1974 was '9.79 dé1lars (Bxhibit 51).
The average government take per barrel was ‘the sum of taxes (6.27.
dollars) plus royaltles (1 94 dollars) per barrel on équity-oil plus
the Government's revenue per barrel on participation oil, het of.
production costs (10 83 0.17 dollars), or after weighting for. the

two categorlee of crude 011, 9. 62 dollars per barrels (Exhibit 51).

Addltlonal changes 1n the finan¢ial parameters of Saudi Arabian
0il were 1ntroduced 1n November 197& and then again in January 1975
(Exhlblt 51).92/ The result was that in January 19?5 the weighted

S

92/ ' The posted price-was reduced £rom 11. 65 dollars per barrel as of
1 October 197% to 11.25 dollars per barrel on 1 November 1974
continuing to 1 January 1975.. Income tax rates were increased
from 65.7 per cent. (October) :X0.85 per cent (November 197&).
Royalty rates were increased from 16.67 (October) to 20 per cent
(November 1974)~n Buy-back percentage was increased from 93 per
cent in October to 94.85 in November, and was then decreased to
93 per cent in January 1975.

/average tax-
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avérage tax-pald cost of Saud1 Arab;ag llght crude oil to the companies
“was 10.23 dollars per barrel compared with 9.79 dollars in October
1974, and the government's welghted gverage take 'was 10,07 dollars

per barrel compared W1th 9.62 dollars .in Octeber 1974 -(Exhioit '51).

In September 1975, the OPEC Ministers .agreed to: ‘introduce a new

prlce structure for world 011 based -on.parity with Saudi Arabia light
crude oil selllng 1n the open, market;at 11.51 dollars per barrel,

FOB Ras Tanura. Slgnlflcantly.(no reference was made in- the OPEC
Mlnlsters' convenlng communlgatlon to posted prices, buy-bvack prices,
tax and royalty rates, or the like. However,. in the light of: the
prevzously preva;llng flnanc1a1 parameters (Exhibit: 51), and production
costs for Saudl Arablan llght estlmated at 0,29 dollars per barrel in
early 19?5' 8overnment take on equity o0il was effectively raised from
9.76 dollara to 10. 65 dqllars per barrel and -company tax-paid cost

on equlty 0il was 1ncreased from 9.93 dollars to 10.94 dollars per
" barrel in September 1975._ Slnce the buy-back price was increased from
10.546 dollars to 1l. 51 dollars per. barrel, the weighted average tax-
pald cost to the compaﬁ} of acqulrlng both equity and: participation
'crude oil in Saudl Arab1a 1ncreased from 10423 dollars to 1l.27 dollars
per barrel, 1eav1ng the company with a weighted avérage margin of- "
0.24 dollar per barrel on, crude 0il sales at 10.51 dollars per "barrel
(versus a 0.23 dollar margln in January, 1975). Member ‘governments

of OPEC were left to ad just thelr financial parameters as they ‘chose
to brlng thelr crude 0116 1nto financial parity- with Saudi Arabian
llght ‘crude oil. . , e A

" In May 1976, at Ball, the OPEC Ministers agreed to freeze the

structure of prices and government revenue per barrel to the end of
1976, The next meeting of OPEC Ministers took p;ace:inAQatar in
' December 1976. At that meeting, Saudi Arabia and’the United Arab
Emirates gé/ refused fo,eﬁdorse»a proposal to iﬁcrea;e,the price of
world oil by 10 per cent on 1 January 1977 and thén by an additional

e .. . . . : - . LR
e . : .

93/ The United Arab Emirates include Abu Dhabi, Duhai and Sharjah.

/5 per
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5 per - cent on 1 July 1977. On 1 January 1977 ﬁaudr Arabia and the
Unlted Arab Emlrates ralsed thelr prlces by 3-5 per, cent, dependlng on
the crude 011, and declared thelr 1ntent10n of holdlng these new
prlces"constant durlng 1977.“ slmultaneously, _the other OFPEC member
countrles ralsed thelr prlcesvby 9;11 per. cent dependlng on.the crude
011 and declared thelr 1ntent10n of ralslng prlces by . another 5 per.
cent in July 1977._ﬂ/ e iticar svide an e
" These dlsparate declslons 1ntrcduced a snread 1n off1c1a1 prlces
beyond that expllcable by the sun, of qnallty, credlt and transport
dlfferentlals. In January 19??, the offlclal pr1ce of Iranlan light -
crude oil (349 API) was, 1ncreased by 10.3 per, cent ta 12,81 dollars. .
(FoB Kharg Island), a full 0.72 dqllars above, the oomparable price
for Saudi Arabian 1ight (349 API) of, 12,09, dollars, FOB Ras Tanura;
this compares wlth a 12 cent per barrel dlfference in official prlces
between these two crude oxls in’ October 1975, yhen Saudi Arabia and
of thelr 3#0 API prude 011.\ Saudl Arab;g 1ncreased product;ou rapzdlyﬂ
and substantlally, breaklng the demand for crude. 01ls in many countrles
that had ralsed prlces 1n the range of 10 per, cept... . . T
. Thls anomaloua prlce structure was corrected at the OPEC meeting
held in Stockholm in July 19?7- Followlng thls meeting, Saudi Arabia
and the Unzted Arab Emirates announced that they would raise prices by
5 per cent, effective 1 July 1977, whlle other OPEC member countries
agreed to freeze thelr prlces for the remainder of 1977, The official
prlce of Saudi Arablan llght crude 011 was ralsed to 12.70 dollars per
barrel. At this price, the welghted average cost to the oil company
of equity and partmclpatlon crude oil would be about 12 4& dollars per
barrel (Exhlblt 51) W1th Saudl Arabian llght crude 011 selllng at

+,

ok/ The offlclal prlCe of Indone81an Conta (3#9 API) and Wall (34/379
APY) ¢rude oil were increased by 6.0 per cent and 8.3 per cent,
respectively. All other OPEC country crude.oils”in this second
group of countries were increased by percentages ranging between
9.2 per.cent.and 12.2 per cent. For full price details see
Petroleum Intelligence Weekly, 14 March 1977, Supplement.

/the official
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the official price of 12.70 dollars per barrel, the weightgd average
company margin would be 026 .dollars per barrel, anﬁ the ueiggted'. '
average government take would be - about; 12.04 dollars per barrel. The
12.70 dollars price.and  the 12.04.dollars government take por barrel

on 1 July 1977 stand :in,vividcontrast with 1. 26fdollars and 0.96
doll&rs per barrel, ‘respectively, which are the.comparable data for
1971, the year of the Teheran agreement (Exhibit 48). As noted earlier,
this agreement:'was widely heralded-at the time.in develgpgd'countries
as a harbinger of reéelative,stability inwwo:ld,PrH@G_Qii prices and |
tax-paid company costs. : - (o .o g ;1,.

i - ~

rPo sBum up, then, between the Teheran Agrqement in 1971 -and. July
1977 the official sales price.of:Sandi Arablan.llght crude-01l gt
purcha&ed by third:partiés in the world;market increased. by 855 per
cent,’ from about .33 dollars.to }2. 70udollars.per barrel._ Durlng
this same period, worldwide  inflation- increased by roughly. . 78 per.
cent,95/ so that the real . -price- of world crude,nll probably 1ncreas;d
by about: 538 -per cent. during this period. Obulously, no comparable
- change occurred inthe pattern-of physical scarcity of world crude 011,
and huge volumes of crude.oil :can still be. econqmlqallx developed and
.brought to loading ports in.the .Middle East at cogts of .the order of
- 0. %0"dollars per barrek.in the .case:of Saudi. Arab;an llght. a str;klng
éontrast with the official:market price of 12.70.dollars per, barrel ;
for -this key c¢rude oil in..July 1977. : ‘ e ‘

‘One need not be an Adam Smith to realize that in the seventles;
(as previously); prices in the world crude 0;1 market are not being
determined by the competitive interaction of supply and demand.. Thel
price of world crude o0il is being fixed by a prgdupgrg'.captgl;¥ﬁhiéh

B SR

95/ This is the approximate percentage increase in the worldwlde

- consumer price index between (average) 1971 and (average)-1976,
.addlng an estimated 11.3 per cent annual rate of increase in the
. world consumer price level during ‘January-July 1977. Historical
prACe data were taken from Internétlonal Financial Statistics
of the Internatlonal Monetary thd, January and Decemher 1553
‘and July 1977 1Stues.-‘ _ o N

'R
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]has very successfully maintained- it by restrzctxng ‘the ' supply of o
 :wor1d crude oil to levels. compat1ble'W1bh ‘the éstabllshed pr1ce. o
-However, thls success in maintaining price far above' cos% has also
been due, in large part, to the lack of agressive p01101es 1n ‘the ~
industrialized countries to bring down the price of: wérla crude oil.
For"the.m§st'partypthesé;countxies*have"beéﬁ~péééiﬁéiy‘adjusting to
the prices -they. have: ‘been facing “for' world oils They have not, to :
date, taken actton explicitly: deslgned ‘to’ break’ the prxce structure
of world crude. oil. .. = .. un ol F0 T wte -

Thus, the structure, K of the’ world:oil- 1ndustry*and the oil-related
policies of the indusirislized countries af'e the’ key considerations
‘involved in an explapation:of:wbrld ¢rude:oil pricés in’the seventies.
However, the structure of the world oil industry has undergéhe"profbund
changes .since the Teheran-agréement." "Somé prbduclng governments are
nov the full.oqwners.of their.crude=oil producing 1ndustry. Others )
’have participation agreements withk tthHe major cumpanles and, w1th1n
this groqp,;gqgenqpugtgaegnarexln the process of taking ‘ovef full
_equity ownership of. the dowestic crude oili producing industry.

A Taken " as, . group, -the producing nations mwéw stipulate the prlce
of 1nternat;9nally traded <crude: 0il: and its aequ£s1t16n ‘cost to the
prpipg}pg?ppmpan@es.i,Outputuls .then adjusted to levels that are -
cbﬁéiétent wifh target market prices.” No rigid quota system exmsts -
within OPEC to regulate crude oil output in support of de31red
prlces.__/?ghe.system.ls ah informal oney’ However,.for all its ‘
informality, and despite all the forces- working 'in the marketztdglﬁf.
disrupt it, that system has so far worked- ‘excellently for the OPEC j
member countries. The bulk of the‘economic rent generated in the world
oil industry is now collected by the ‘oil-importing governments 1n the

form of their tax receipts on o0il flows within thelr economles and by

. & .

96/ The: need- for. such a system has. been:discussed several tlmes at
OPEC conferences. et e e )

/the oil—
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the oil-exporting countried..': The . share .af the 011 companies in this
economlc ‘rent has declined substantially in, both‘absolute and relative
terms dur1ng the" seventies, much -of it ;having passed to the host '

XU

countrles. SRR e

(e) Summary - -« . - oo . § »

‘World crude oil prices:in the. post-war perlod have not been
determined by ‘the competitive: interaction of supply and demand. The
basic reasons for the ‘increase ‘in world . crude 011 prlces durlng
1945-1948 are not to be found in the pressure of rising demand’ on
" incremental supply 08t but rather.iy the exer01se of market power
by the international” ‘major companies,. on the one hand, and the "
protectionist energy policies pursued in many. 1ndustr1allzed countrles,
on the other. - “'' woannial -
far above incréméntal supply costs. - Even so, competltlon was at work
in the world crude 6il market at that time.  The .prices of ‘world oil
increased dufingf1950"1957. The reasons.for, thie increase are to be
found, once agaln, ‘in thé protectipnist policles of the 1ndustr1allzed
countrles towards‘thelr domestic energy,lndustrles (and, 1n some cases,
towards thelr forelgn energy interests), together Wlth the exerclse
of market power by the major companies, a force der1v1ng 1t8 strength
from the concentrated control and. integrated structure of the world
0il 1ndustry. SRR i = o O

‘World oil prices declined durlng 1958-1970 becauSe of the
increa51ng competition that:developed in. the world oil 1ndustry
durlng that period. The decline in the prlce of world 0il during
1958-1970, as in 1948-1949, was a partial adJustment to the reality of
' the immense reserves -of relatively low-cost 011 in the Middle East
and Africa. ' ‘ , 5 o ’

Since 1970, the price of internatiohaily traded crude o0il*has
increased sharply. That increase has been the result, not of the
competitive interaction’ of the demand for and the incremental supply
cost of world oil, but of the actions taken by a highly successful

/group of



T group of. hoet governments, supported by thelr marketlng ‘arrangements
-with" the. ma;or 61X’ companles and at the eame tlme unopposed by any "
- -policy action®in the developed countrles haV1ng as, Jits prir. 1pa1
- objective .the 'sharp and rapld reductlon of w0rld oml prices.. .The
. ability of these host govefnments "to éalntaln -prices far aboge lohg~run
supply costs lies fundamentally 1n their tlght control over the supply
of crude- oil: entering 1nterﬁat10nal commerce. o o

This: survey of” the changes in the prlce of world oil since the

Second World: War leads'to two fundamental conclu51ons that are.of prime
1mportance ih & forecastlhg context flrst that the competitive
lnterplay of démand and- supply does not exp}aln the .pattern of change

- in the price 6f world 6il since the Second hcr1d War; -and second, that
two factors have' heen of " prlme 1mportence hlstOrlcally in; explaining
changes in world ‘crude oil prices the structure of the world oil
market, and the: 011-related pollcles of‘the maJor 1ndustr1allzed

;i countriess :They key to’ forecastlng wori& 611 prlces lies in anm

. .apalysis of’the' fature opératlon of‘theee two factors.

g o e JURVETIDES LI S
1 A s o

| Section II: The present.structurd 6f the ‘world crude T
011 produclng industry . ... .0
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v ‘The precéding Section concluded that the structure of the worlad
. crude 0il producing 1ndhstry has been a maJor factor in explaining

..changes: in: world crude oil pr:ces 1n the post-war era. In this section,
.« more detailed consideration is glven to th1s structure as it exists
.,today‘ 'This is a necessary’ prelude to the forecastlng of . world oil
prlcee for the ‘rést of this centﬁrﬁ} ' L ;
...:+. The 13 member nations of 'OPEC “account for all but a minor
fraction of the volume of crude oil moving 1n 1nternat10na1 trade.
~‘Crude 0iY produ¢tion 1n these nations takes place under a variety
o of country-company relatldnshxps. The structure of these relatlonshlps
.#i and the probable drift in them over tlme are vital to an understanding
of the expected price of world oil. Th1s section defines the principal
features of the present structure of the world crude oil business,
while section IV (iv) considers possible changes in this structure

over time.
/Full State



. Full State ownershlp of onshore operatlons has beén realiged,
either in. fact or in pr1nc1p1e. in Saud1 Arabla, Iran, Kuwalt, Qatar,
Algeria and Iraq. Addltlonally, Venezuela nationalized its crude oil
producing. 1ndustry 1n January 1976', In 1976 these seven ¢Ountries
- accounted.for. roughly seven-tenths of the totai crude oil production
.iand . production. capaclty of the 13 member countrles of OPEC (Exhibits 52
and 53). : "

~Saudi Arabla is the largest crude 0il produczng country ‘i OPEC,
accounting for about three-tenths of OPEC crude productlon and capacity.
Saudi Arabla has been negotlatlng Wlth the companles for full takeover
of the domestic crude 011 produc1ng 1ndustry, and ‘announcement of -the
takeover agreement 15 expected shortly.__/ At present however, the
four major. 011 companles partlc1pat1ng 1n ARAMCO are ‘still acqulrlng
their crude o;l at a welghted average prlce whlch is about 6:26 dollars
per barrel below the off1clal prlce at Whlch thlrd partles buy Saud1
Arabian light 011 in the open market (Exhlblt 51). SR AR

Although Saudi Arapla does sell some of its oil" offtEﬁe to;tgird
parties, the Government continues to sell "the’ bulk of its participation
oil back to the.tompanies: at the. buy-back prlce, thus ;nsuleting itself

LN R PR

from direct competition- w1th bnyers.‘:h wz,g;{
Thus, although natlonallzatlon is expected, the major companies

operating in, Saud1 Arabla at present Stlll have acéess ‘to cheaper

i tequity) .0il ‘than 1s aVallable to th1rd parties in the’ Open “market,

. giving these companxes, to that extent, an advantage in thelr competitive

.refining and marketing operatlons.' 0n the other hand by marketing the

bulk of its participation crude o0il through company networks, Saudi

Arabia reduces the degree to which it ‘would otherwise confront

third-party buyers of its crude o0il on a truly competltlve‘b331s.

- s ,
-7/ -~ These companies are: Exxon, Mobil, Texaco and Socal. = Im 1973,
the government of Saudi-Arabia acquired a 60 per cent interest in
' ARAMCO's production operations apd assets, the remaining 40 per
cent equity interest being divided among Exxon, Socal and Texaco
(30 per cent each) and Mobil (10 per cent). .

/Ea:Qh ;Qf-‘ "
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Each of “tHe' ma30r compaﬁies operat:ng~1n Saud1 Arabla is-
reluctant to ‘cut the prlce ‘of ‘the crude-oil. that it secures there.
As noted earller. ‘the tax-pai& cost o . the company of buy-back oil
.ils 12. 70 dollars per barrel and"this-is also the official price for
.thlrd partles purcha81ng Saudi Arablan ;1ight crude 0il. Thus, if a
major company does cut" fhe price~e6f Saudi-Arabian light to third
parties, it 1é“reduc1ng its weighted average margin of O. 26 dollarse.
Moreover, a dlscouﬂt:bykcﬁé wajor’ company is bound to be matched by
another w1th 1ts own equlty 0%l to sell to third parties, so that
the add1t10na1 revenue of & ‘major company vhich is: the first to cut
its prlces would qulckly -disappear 'or be:reversed. In any éase, Saudi
. Arabla would probably act béfere’ “this happened in order to support
_1ts 12. 70 doIlars official’ pri¢e for.its light crude 0il, which is -
bnow the pzvot 6% the ‘world' crude vil: price structure.; Slnce Saud1
Arabia fixes the rats” of ARANMCO production,38/ it has. the power to
'pun1ah the companlee and’ other: oil=producing countrles flnanclally
1f they engage in prlce cubtlng. EREA PR PR
hﬁln Saud1 Arabla is ‘roughly~ Gomparable to those exlsmlng 1n ngerla

?(55 per cent State partieipation)y ‘Ecuador, (25 per, cent),__/ and

‘Abu Dhab1 (60 per cent). Ineach offthese countrles, the forelgn
_ :prcduclng companles secure'their equity crude oil. below the prlce
"'that third parties must pay for it- in the.open. mgrket.a Government
revenue per barrel, company margin, and official price in each country
are tied to rough parity with the OPEC benchmark crude oil, Saudi

Arabian llght.‘ In each case, the State sells the bulk of its

¢ ~

98/ Saudi Arabia set a 10. 0 million barrel per day production
ceiling for ARAMCO'in 1977. See: "Saudis Slash Flow of Light
Crude for" “Technlcal' Reasons', Petroleum Intelllgence Weekly,
Vol. XVI NQ 33, 15 August 1977, p. 1. i

LE 22/.--CEPE held a ‘25  per cent interest in. the crude 011 production
consortium in Ecuvadori: However. the Government has’ decided to

.+ acquire Gulf 0il's 37.5 per cent interest, and this will increase
CEPE's interest to 62,5 per cent, with Texaco holding the
remaining 37.5 per cent equity interest. See: '"Ecuador moves
toward further oil takeover', Petroleum Economist, October
1976, p. 380.

participation oil
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partlclpation 0il bacdk to the: 'companies . at the o£f1e1a1 pglce,dthus,
once agaln, remOV1ng ‘it t& that. extent froqiarms-length compet;tzon j,
with thlrd-party buyérs-in the:/opén -market.: - Although there are some‘
State sales in the open market, the bulk of the crude oil producad h
in these countrles résthes the: market;through Yhe. npetworks of the
major compan1es 100/ The.'companies.are hesitant to cut pr1Ces on
the sale of crude il sedure® in these countries.. for the same reasons
as noted above in the case of Saudi.Arabia.. . .
. In. Libya, Indonesiz and: Gabon,(fore;gn comneu;es stlll have _
ownersh1p positions in tHe crude -0ik;producing ;ndustry.; In leya,-
the: State has a majofity equity position.in, each. of. the maJor produclng
companies with' foreign’'intérests. theres adt.dis. the full owner of o
the Natiohal 0il’ Company, which: in 1975 acgounted, for about one-flfth

of .Libya's total crude oil prioduction.’ - The Sxate controls the crude

oil output rates of the companies. It sells much of 1ts crude 011
directly. on the open ‘marKet at:the official .price, . Whlch 1s t1ed to
Saudi Arabian llght ‘¢rude "¢ily takirg: -account..of the value of -
d1fferent1als for'such ‘factors as paint..of shlpment, vax and sulphur
content, Speclflc ‘gravity, eétc. ;Eibya has recently been pla01ng ):
speclal emphasls on dlrect sales of its crude 011, cuttlng the volume
of crude 0il sold to host of" the forelgn'produclng companles uuder _
buyback arrangements._gl/ These companies. st111 acqulre thelrﬁehu;tfji
0il at a cheaper price ‘than that prevailing in the .open market houever,
‘even though they also have to purchase. government, part1c1pat10n crude
oil. The weighted average tax-paid cost of crude o0il to the companies
in Libya is tied to thefcomparable cost of_benchmark c;ude. o

) . oo h! ) o M*Z;”
EQQ/ In Nigeria, for example, it was expected in early 1976 that about
60 per cent of.the volume of the Government's 55 per cent
‘participation oul share would be-sold back to the companies
“producing there, the rest belng sold by the State to.outside
buyers, both maacr companies and third parties. See: "Nigeria

“ Lines::Up Customers for Mpet of Its State Crude", Petroleum
Intell1gence Weekly, 6 February 1976 p.=7. T

101/ - "L;bya Pressing to Booet Productlon and Direct Sales" ‘Petroleum
Intelligénce Weekly, Vol. XVI, No 16, 18 April 1977, :pv 5.

/In Indonesia,
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o In Indone51a, the State 0il .companyy Pertamlna, holds productiOn-
sharlng contracts with about 50 foreign coppanies. . These contracts
usually prpv%ge.that,the\fgrergn,cpmpqn&xcan=recpyerwits~irrestment
from the ipitial 40 per gent‘pf‘ernig oil production and that the
repaining 60 per. cent. is split hetween the.government and the company,
the share varying in acgordance with the.specific contract.102/ The
government sets the prige for jtg.crude oil.sales with reference to
the price of OPEC, benchmark crude, . The State controls the price

and rate of indigenqus crude oil: production.. . y
In. Gabon, . the. major. foreign companies,are E1f and Shell. -Instead

of the usﬁalfpnrticipation»arrangement the Gabon Government holds a
25 per cent equ;ty 1nterest in the domestle pperations of these
companies. Government—take is camposed thergfore,. of income' tax,
royalty and dlvldende. The forelgn cempanies market Gabon: crude oil
at prices 11nked to Saudl Arablan‘llght.,:Supply.costs»are relatively
hlgh in Gabon, whlch accgunts for. only: a minor part of total OPEC
output (Exh;blt 52).; In June:1975, OPEC. specialists concluded: that .
Elf's Mandgl ,erude oil was., "nnderprlced compared with other African:
crudes" and.yarranted .!ap.upward price. .adjustment".103/

) In the remaining. member, .counjries of OREC- ¢Iraq; Iran, Kuwait,
Venezuela, Algerla and Qatar) ‘the -State is now, the sole owner. of . the:
v:crude oil, produclng industry,. and. foreign oil companies no longer . have

equity crude oil rights.

-102/. Government take had tradltlonally been about 60-70 per cent.'
However, production-sharing arrangements witl the companies are
now changing drastically. Recently, the thrée largest production=-
sharing companies in Indonesia agreed to an 85:15 per cent.

" government-company split of oil’ productlon ‘after a period of
seven years, and the government is threatening that, if another
group of companies does not accept its proposed lh-year limit
recovery period, it will take over their’ Operatlons. See:

. 'Ihdonesia getting higher take it wants from’ foreign producers"

' Petnoleum Intell1gence Weekly,. 9 August 19?6, p..Q.,.

103/ s'G"a.bon adgustment w111 follgw recent. ngerlan price cuts"

’ " Petroleum Intelligence Weekly, 22 September 1975. Government-take
in Gabon also  includes earnings on domestic investments undertaken
jointly by the producing companies and the Government.

/The Iraq
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‘The Iraq National 0il- Company (INOC) 'is the excliusive marketer
of 1ndigenous crude 6il. The magor companles purchase ‘Iraqi crude oil
on’ a commercial ‘basis along with the other companies. In tl.e past,
some OPEC member céuntries’ ‘have charged INOC with cutting prices to
Jevels below parity with Saudi Arabian 1light. One trade ‘source-
féports'that'tﬁié charge Was discusséd st OPEC's Bali Conference in
May 1976, énd“thét”at"genfleméh‘s agreement’ was reached, behind the
scenes, on the pride of Iraq's Basrah drudéoil.lok/

In Iran, the 1973 COuntry-compahy agreement is"'still under
negotlatlon. The ‘State's Iranian Natiosal 0il Co. .(INOC) sells
1arge volumeés of doméstlcally produced ‘erilde 9il to’the major companles.
reportedly at market” prlce 1888 a 0.22 dollars per barrel nominal
discount at a timée when the companiés' margin on Saudi’ Arabian 'light
was’ about 0.22 dollars per barrel.l057' Until fairly’ récently, INOC
used to sell the bulk 6f'its ¢rude”oil to tﬁe"éonso}tiumrcbmpdnies;

In the first quarter of 1976, for example. INOC éxportéd at a rate”

of 495 000 barrels per ‘day while' the elght‘éompanies of the Iranian
consortium’ exported “at s rate  of 317 million barrels per day. ,106/" -
However, INOG i mov1ng fast into thirdiparty markets, competlng L
’dlrectly w1th ‘the’ consortlum coﬁpéﬁies for’ their’ clittomers, “using

not’ only Conventional cbmmercxal instriments of competition but barter
trade as well.l _QZ/ Thus, by June 1976 INOC was exporting at 'a rate. of
1,047,000 barrels per day while the consortium companles ‘were- exporting
_ at a rate of 3,912,000 barrels per day. -

"‘\n

104/ ¥Iraq hlkes 1ts praces above floor set by(Gulf States" Petroleum
- :Intelllgence Weeklx, 28 Jume 1976, po lo.v . . s _
The eight largest 1ntegrated oil ‘companies operate as producers in

Iran. These companies are: Texaco, Socal, Shell, Mobil, Exxon,
Compaghie Franqalse des Petroles. Brltlsh Petroleum and Gulf.

q=
Eﬂl

06 "Iran -aims to hold high level ‘of dlrect crude sales" Petroleum
- Intelligence Weekly, 26 July 1976, p. 3.

07/ See: "Iran Now Hungry For Barter. Deal's to Move Its Crudes"
Petroleum Intelligence: Weeklz,,Vol. XVI, No 3, 17 January 1977,
P-3; and "lran Sets Deal to Supply 25 per . cent of Brazil's 0il
Imports’, Petroleum*Intelllgence Weekly, Vol. XYI NQ 26 27 June
1-97?' -p- li R P DY ’ ' .
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Nationalization. of: the crude oil produclng 1ndustry ip Kuwait
was effected in March 1976. . A, flve-year crude oil supply ‘contract: :
prov1ded ‘for the sale of '500,,000 barrels per day by ‘the Kuwdit 011
Company to Gulf, and a five-year agreement was under negot1at10n by
which KOG would sell:L50,000 ‘barrels per day to Brltish Petroleun, 108/
On these purchases;  each company. wpuld recelve an after-tax dlscount
of 0.15 dollars per barrel oft the KOC's off1c1a1 selllng price .
(compared with ‘the “then. prevall;ng welghted average company margln of

0.24 dollars oii ‘Sandi Arabian 11ght). W1th totaI “érude o0il production

S T

in Kuwalt running at about. 2.2, mllllon barrels per day (1976 rated,

these agreements would leave, KOC WIth more than hal1s of its output

to be ‘sold. To' ‘dates KOG has.. been sellzng przmarzly to the major.:

companlea, bt ‘there is strong.pressure to enter thlrd-party markets.,u

on a significant scale. ) y S SRR IO
Natlonailzation of . onshore crude 011 productlon in Qatar-was:

achleved in 1976 followed . by. natlonallzatlon of offshore’ assets’ and

operatlons in‘ 1977.: . The. companles thet prevzously produced equmty

011 1n Qatar have -signed. a ﬁ1ve-year agreement w1th the Government. .

, under whlch they -will: :;purchage onshore crude 011 ‘at a rate of 130 000

: ;barrels per day {Qatar's-then, current onehore production ‘rate was.
f220 000 ba¥rels ‘per-:day).l 09/ : The. companles w111 receive dn-after-tax.

fee of"0 .15'dollars per barrel on productlon and a management service .
payment of 0.25-0.26 dollars per barrel, presumahly ‘to ‘cover out-of-
pocket company costs per barrel for the1r services there. Thus, the:
companzes wlll be recezvlng the1r crude 011 in Qatar at a d1scount
off the State 8 off101a1 selllng prlce, and they will be mov1ng a
large proportlon ofiQatar & crude oil output through the1r corporate

;"108(' The. agreements ‘with Gulf and Br1tlsh Petroleum reportedly provide

for ouerllft1ng beyond these ‘base volumes. See..“Kuwalt-Gulfl
~.,.0il pact on sales could set pOSt-takeover -trend", Petroleum = -
" Intelllgence Weekly, :29 March 1976, pp. 49-50; and "OPEc Maintains
Price Freeze" Petroleum Economlst, July 1974, p- .2k 7.“

109/ "More terms emerge sbout onehore Qatar takeover“, Petroleum
.- Intelligence Weekly, 4 October 1976, pp. 7-8. Total crude oil
production in Qatar in 1975 was about 439,000 barrels per day.

/channels. However,

vey,



~ 104 -

channels. waever, the Government is now a direct‘seller on a
substantial scale of .its .own crude oil.- “As in the case of other
States with nationalized oil industries, there is a strong  ressure on
Qatar to sell in. third-party markets. ’

in Venezuela,Etheyforeign companies producing there lost their
access to equity oil when the crude- oil producing industry was
nationalized.iﬁ January 1976. - However, many’ of these cdmpanies remain
as producers in Venezuela, operéting under ¢ontract, and they are
compensated by the State o¢il company for: the costs they incur for
work performed.' The producing compdnies dre’ acqulrlng crude 011 from
the State at a disgount .off the official” prace.glg/‘The bulk of
Venezuelan crude oil is still marketed through the network of the
magor companxes,lll/ but Venezuela is aggrealvely promot:ng dlrect
" sales outlets. . . ... o T rniETE '

Crude oil productlon and eales :in Algeria are completely in
State hands. The State 0il- companyy- ‘Sonatrach;, sells to all partles
in the open market. State sales prices arée fixed E&tgdding'to the
official price of Saudi.Arabian light a premlum ‘gérived from a formal
system for valuing.differentials. - This"system is ‘uged by Algerla to
moniﬁor the market. prices of.:the. maaarecrude'011‘mov1ng in 1nternat10nal;
trade;. Algerla has at times openly ¢riticized other OPEC member States |
for underprzcxng their crude o0il; it has &lso been cr1t1clzed by some
OPEC countrxes for .doing precisely this itself. _lg/ '

110/ In January 1976, contracts with the former producing companies
covered 1.5 million barrels per day, out of total crude oil"
production in Venezuela of 2.3 million barrels per day. See: -
'"Venezuela solves its initial takeover problems', Petroieum”

Intelllgence Weekly, 16 February 1973, p. 3. A

111/ "Venezuela solves its initial takeover problems", Petroleum
Intelligence Weekly, 16 February 1976, p. 3; and’ "OPEC malntalns
,Prlce Freeze', Petroleum_Economzst, July 1976, p. 2#7.

112/ '"Algerla barter deaks fade from 51ght, but sales st111 lag"; and
"Algeria gets sore with Libya, Nigeria over price cuts"
Petroleum\Intelllgence Weekly, 1k July l975,~pp. 3-#. =

e

: .
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From the p01nt of vxew of prlce‘formatlon, the essent1a1 features
Iof the world crude 011 1ndustry are the follow1ng‘ e

F1rst, the bulk of the ozi mov;ng 1n 1nternatlona1 t ade is
produced 1n the 13 OPEC member countrles-_ Saudl Arabla and Iran
" alone’ account for sllghtly lees than one-half of crude 011 production
in these countrles (Exhlblt 51). An 1d1e crude 011 productlon
capeclty of about 3 million barrele,per day‘ together with immense
reserves of low-cost 011, glve Saud1 Arabla a .position of preeminent
‘1mportance in OPEC and consequently a great deel of influence over
the level of world crude 011 prlcea today (Exhxblt 53).

' Second, the market pr1ce of world crude 011 is far higher than
its long-run 1ncremental supply cost.‘ In the case of Saudi Arabian
llght crude 011, for example. the off1c1a1 price is 12.70 dollars.
per berrel FOB Ras Tenura, wh11e the long-term supply cost is
probably no more than 0. 40 dollars of i975 ,per barrel. (Exhibit 56).

’ Thxrd, thls przce-cost gap has been suatalned By adjusting the
supply of crude 011 from OPEC member countrles to levels that are
con51stent wlth the mandeted offlclal prxce of Saud1 Arablan light.
T Fourth, thle prlce-cost g2P. hae two bes;c implicgtions: first,
1t w111, 1nter ella, stlmulate the product1on of more.grude oil for
"the wortd merket over times and second, for ‘many sellers it
represents a powerful flnanclal 1ncent1ve to cut prlcee. The incentive
is partlculerly powerful for the relatlvely smaller corporetlons in
‘ the crude 011 supply 1ndustry, but there is not doubt that the
1ncent1ve to cut pr1ces to increase proflte 13 powerful for all
sellers in the 1ndustry. . . .
Fifth, tempered though it has been 80 far, there is a degree of
competltlon between host governments, on the one hand, and the companies,
on the other, and thls competltlon 13 centered on price. Companles
acquiring crude 011 1n the world market try to minimize their purchase
costs, given the constralnts under whlch they operate. Third-party
buyers, without equity o0il or service fee arragements with countries,
seek the lowest price, which means, in their case, the largest
discount off the official State price. To this end, they pit country
" /against country,
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L .
against country, -company. agalnst company, and company against country.

0il companies with equity and partlclpatlon 011 arrangements abroad
‘géek' the lowest price;(i.e«, welghted average tax-pald ¢ost - for their
overall  crude oil supplies, and they play country agalnst country for
this Purpose.  Companies which operate under serv1ce fet arrangements
with countries try:to, acquizre thelr crude 011 ‘at ‘lesst ‘cost, which .
means with the highest: fee, or the hlghest net dlscount off the

s P

OfflClal State 'prices . . , . N R S

‘This potentially very competltlve process is greatly -moderated
by several factors-such as_ the companles' legai offtake commitments,
their desire for supplier dlver51f1cat10n, theli¥ fear’ of reprisals
from major host -government suppllers, nd the degree of solidarity
‘among ‘OPEC' member couatries (and others) 1n refralnlng from competing
" #itH each other over the level that each fixed for company offteke
cost or service: fees.per barrel.' To date, the ‘¢ountries hdve been
'hlghly‘suCcessful dn. llmltlng the degree of compeiltlon bétween: -
themselves, ‘and ‘the major 011 companles have “not been aggressive-in
“playlng off thecouniries in pursult of iower acqulsltzon costs for
their ‘crude oile:. o BRI LT3 S ST
: - 8ixth, there is. ev1dence of competltlon between host rgovernments
flln ‘their sale of crude.oil in the open market, although ‘Onceragain
the degree of this,. competition is 51gn1flcantly ‘moderated. There is
norgédreity‘of'allegations by<0PEC meﬁber countries that other:member
countries have been discounting their crude 011 prlcee, and .such
>{reports freqnently involve the countrles wlth natlonallzed oilk .
"izndustrles. where the :companies have nelther equity 0il rights nor
" Bay~back obligations but. where. the companles do have the international
';marketlng outlets for crude 011 that the countrles lack.

Seventh, it is. iimpossible to dev1se a watertlght system by which
“the value of each OPEC crude 011 can be llnked to all the others in a
'rlgld way “over time. - Dmfferences 1n the value of crude o0ils arise

“frémoac varlety of :factors: changes 1n the demand for refined products

e : ' - " "/in tinal
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in final markets over time around’ the world- changes in transport
costs; differences betweeh’ ¢rdde 0115 1n thelr sulphur and wax content,
viscosity,. dnd inherent’ yieids-’changés 1n 1nterest rates. ind so qn.

, There- are ‘manyiways- in’ which” host governments can secretly

------

discount their crude’ 0ilsi “Crude 011 can be ‘sold on a CIF basis, .
with -the discount beéing éitendsd secreti§ oﬁrthe 1nsurance and freight
components: ialthough the ¢rudé oil"” 1tse1f 1e'bliled at the off1c1al
price; credit: terms cdn be' lanipulated to achleve a hldden dlscqunt,
the. seller fixing a: lowei~than-market rate of interest to the buyer
and. stretching. out. the’ bayment perlod 1ntermed1ary companles can be
used for the. adtual exténsion of & Becret dlscount the host ~government
selling to the. intermédiary at” ‘the offlclal State prlce- ‘barter trade
can be emplayed for: theé purpose of dlscountlng secretly, and 80.0n.
-OPEC member couritries are’ keenly aware of the need to 11m1t prlce
competltzon in .their "direct sales as Well as 1n thelr sales of crude
oil to the companiess.- The protrhcted dlscuss1ons wlthln OPEC on Lhe.

Algerian system for:wvaluing ‘differentials’ 13 testlmony to the T
serlousness with which’ OPEC ‘meniber” GOuntrles vzew thls treat.; To date,
OPEC melber -governments: have:bedn qu1te successful 1n llmltlng the
extent. ofdprlce cuttlng, ‘the  proof’ be1ng the relatlvely small varlatlons
reported. in-the:-market ‘betweén the- bfflclal State prlces of crude o;ls
relative to their approximate individual parity with the price of
Saudi Arabiam light. . SRR

Eigth, the ﬁéjoffcoﬁp5£iée'st111 séciire their crude oil from host
governments at lower przces than those which third partles pay 1n the
open market. ~‘Therefore, to this extent, they Have a potentlal .
competitive. advantage over dther companles in thelr hlghly competitive
downstream; refining and marketing operatlons. Also, by movlqg much
of their:crude. oil through the chafinels of the major companles (for
resale to third parties and for their own corporate use), the host
..countries face 'less compétition in their dlrect crude 0il sales than
would otherwise be ‘the-casgé (i. eey” if they themselves sold that 011
to all comers). This structural’ feature of'the ‘world crude oil market
acts as a strggg,gqpper on the downward pressure on world crude oil

prices.
/Ninth, the
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Ninth, the maintenance of the current price-cost -gap in world
0il sales depends fundamentally on the ability of the OPEC member
countries to 1mplement a system for adjusting the total volume of
crude oil exports: from OPEC countrles to levels con51stent with the
established price and, at the _same: time, for allocatlng production
among OPEC wmember ' countrles. The system now used to ‘regulate crude
0il output in: the’ aggregate and in each country is not a highly
- structured one. When prlces deviate exce351Ve1y from the price of-
OPEC's benchmark ‘crude oil (Saud1 Arabian ‘light), the rate of crude
0oil proguction i# adausted accordlngly, with Saudi Arabla usually
leading the 'way. Although every OPEC member now controls the rate
of crude oil: productlon 1n 1ts country, ‘there 18 ‘no system within
OPEC for controlling total member country oufput or allocatlng that
output among OPEC member countrles.g .OPEC does not have a quota systen
for these two purposes, but the informal’ arrangements now being used
in this respect Have so far worked well for- its member countrzes, as
a huge prlce*cost gap has been sustained for several years. However,
the absence.of’a formal system of price mazntenance through productlon
regulatlon constltutes the prime threat to’ the contlnued suCCess of’
“the OPEC. member countrles in malntalnlng this’ prlce~cost gap-in the

futureo 4 vyt T » . (,u ot : . R

“Section III: Current onergy policies in the
”oil-importing,industrialized countries

The pelicy reactlons of the oil-importing 1ndustr1a112ed
countries to the 1ncreased ﬁrlce of world oil since- 19?0 requlre
deflnltlon at this polnt. Two forums of policy dlscu551on and action:
are observable: first, the 1nternet§onally forum; and second, the
domestic forum. o :{ ‘ o

- International dlscu551ons of energy policies have been concentrated
in the International Energy’ Agency (IEA), the OECD, and in the Paris
Conference (i.e., the North-South Dialogue).

o

'>'”/The Paris.

RECH . P S
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The Paris Cbnference began as a United Natlons-proposed forum

to dlscuss‘energy matters.A Under pressure from the group of nineteen
developlng countrles, hovever, the elght developed countrics: agreed
to broaden the discussaon agenda to include- other cr1t1cal ‘éeconomic
topics as well. With regard to the tre&tment .of energy matters, .the
energy commission of the North-South “dialogue., reached conSensus en ..
the need for a shift in rellance from oil to,other energy resources,,m
partlcularly those that are renewable and ‘ relatlvely more plentlful,,t
and for the need to step up the rate of- oil : exploratlon and ‘eRergy .
conservatlon. “Also unﬂerscored were: the need of the oil-deficit :
countrlea for ‘adcess. to. fmnan01a1 “and- teehnlcal ald from 1nternatlonal
sources such as ‘the Morld Bank to" prombte the. growth of "tHeiradomestic
0il 1ndus€r1es, the need to co-ordlnate the. expan51on of the 0il= .
exportlng countries?, reflnlng and petrochemlcal 1ndustr1es, ‘and -the |
peed for the o11-export1ng countrles to:increase their efforts:in the
flelds of energy- research and develdpment., o ’ SRCER g

f The ‘Dialogue: ended 1n Parls - June 1977 after eighteen months
of dlscu531on, the-. Broup. of nlneteen hhv1ngere3ected the pr@posal of
the elght for’ contlnulng energy coﬁéultation and the eight ‘having
reJected ‘the’ proposal of the nlneteen for l;nklng continulng energy
consultation to dlscu381ons in the United Natlons on technoloegical

- transfer. ‘The results of the Paris Conference were forwarded for

con51derat10n by the General Assembly of the Unlted Natlons.llé/
By and large, discussions of energy matters in the OECP and the
IEA have concentrated on the probleéms of adjusting ‘the member countries’

economies to . increased world oil prices and of minimiiing damage

Sat.
§/ For‘a d1scussxop of the results of the North-South Dialogue

-insofar as, they relate to energy mattérs, see "North-South Parley
Fails to Set’ Ongoing Energy Talks', Petroleum Intelligence Weekly,
Vol. XVT, .No 23, 23 June 1977, pp. 7-8 "Wwhy South Balked at
North Pressure for Energy Talks", Petroleum Intelligence Weekly,
‘Vol. XVI, No 24, 13 June 1977, pp.‘1-2; '"Idea of North-South
Energy DlaloguerMay yet Survive", Petroleum Intelligence Weekly,
Vol ¥VI, Ne 25, 20 June 19774:pis E, and Y"UN ‘Schedulss Post-Mortem
on North-South Talks', Petroleum Intelligence Weekly, Vol. XvVI,
No 34, 22 August 1977, Pp- 2-3.

/to these



- 110 -

to these economies: in the future. in the.event of oil embargoes.
Emphasis has been placed on:-the need for a minimum safeguard price
for crude oil imports in. the future in.order to, stimulate-"lvestment

in alternative energy supplies by reducing the, 1nvestment risk -
factor._;&/ ‘The need to .restrain the rate. of growth of 011 consumptlon
through the Mse of the price mechanism has been underscored. Progress
has been achieved in:increasing oil stoqkpiles 1n the 1ndustr1allzed
countries and’ {devising a system for o;l—sharlng 1n the event of
disruptions:in oil:supplies due to oil embargoes in, the future. The
IEA has also' embarked on- the .periodic. puhllcatlon of prlces of 1mported
crude 0ils - el -.".: R A A L |

In general, internationally:coagrd;og$99faétlon eo9ng the o0il-
importing industrialized countries has-concentrated on ways of
adjusting to the fact of higher .o0il praoes and to the possrb111ty of
0il embargoes in the future..;.So far,. hoyever, there has not been any
emphasis on the formulation of gction designed exp11c1tly to brlng '
‘world oil prices down substgntially and. qulckly.éJv '

In the ‘0oil-importing -industrialized, cquntries, refined product
prices havé-moved upward. in line with the 1nqreased cost of 1mported
crude o0il’ in-thé:éeventies: - This adaustment process has not been
smoothly" ‘synchroniged-over time, howevgr, and. reflners' marglns haye _
been under pressure: from time:to time. in. the. developed countrles due ‘
to the lag in adjusting refined product prices to 1ncreased crude 011
costs. “Although there is still a wide disparity between countrles o
Aln this réegard, refined product prices are now more. or less adausted .
to the current ‘cost of imported crude oil in many of the lndustrlalzzed
0il~deficit countries. . . ‘

In the ‘United States, however, the adgustment of reflned product
prices to the 1ncreased cost of world crude oil has bEen substantlally
less than 1n many other 1ndustr1a11zed countries. Crude oil costs
and reflned product price 0e111ngs are controlled by the Federal

‘Governlent; and the costs of the former are heavlly affected by two

114/ Thls subJect is discussed in more detall 1n Sectlon .

RN B

/programmes. the -
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tprogrammee'.the crude 0il.. equalizatlon programme and the allocation’
;programme. The Unlted Statesjcride oil® equalizatlon programme -is
des:gned to equallze the ¢ost ofcrude-oil- to domestlc refiaers, while
‘ rthe crude 011 allocatlon prografme ains’ to”dlstrlbute crude oil - °
' eupplles .among . all .refiners<115/. Deviations from average final costs

of crude o0il to domestlc refiners have been conelderably narrowed in
}the Unxted States as a result of: these” two’ programmea, and these costs
'are now eubstantlally.lpwer than those in other 1ndustr1a11zed countries.
In September 1977, :4he-United: Statés Congress exempted from

pr1ce controls all crude oil produced:from stripper welle in the United
States, so that the prices on ‘this eomponéut ‘of’ natzonal crude oil
output (about lh per pent .0f national productldn in ﬁhrch 1977) were
at 1nternatlona1 1evels (13,31, dollars in March 1977).1 ‘The remalnlng
supp11es of domest1c crude ©0il are: divided into two components. "old"
crude 011, about one-halt of:United States’ output the price of
wh1ch averaged about 5:15 dollars peribarrel in March 1977; and Ynew"
crude 011 which .was selling on average for 11.03’ dollars per tarrel

in March 1977 _;g/ The‘averagetcomposite'wdllhead ‘price for United
States crude oil in March 1977 was 845 dollars, far below the level
_of world crude 011 prices -at that time, which Was about 12 09 dollars
'FOB Ras Tanura in the case of the official’ ‘Sthate prlce for Saud1
A;ablan llgpt crude 0il. {Exhibit 51). = T e ,f-,
:i ?reexdent Carter s proposed- energy’ programme was presanted in
‘“'Apr11 1977 and is now .under consideration in’ the United States Congress.
It would, inter a11a, freeze indefinitely the current ce111ng ‘on the

price of "old" oil (i.e., 5.25 dollars per barrel), and "new"_orl

T VT

115/ "United States programmes influence rEfiners'oil imﬁortrmovea",
"~ Petrolsum Intelllgence Weekly, 22 March‘1976, pp. }wh.

116/ '"Old" crude 0il refers: to the volumes ef crude 011 produced in
specific wells in 1972.«'"New" crude oil - refers to’the volume of
crude oil produced.in’ speexflc wells in excess of .their 1972
level, . See: "Hostages to fortune", Petroleum Economzst, ‘
Vol. XLIII No 2, February 19?6, pp.:'Bt - s

e e e T /(1.e., 11 28
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(i.e., 11.28 dollars per barrel), allowing price increases only for
general inflation. '"Newly discovered oxlﬁllZ/ would be allowed to
rise to the current real world grlce over a three-year per ds
thereafter, -thie 6il would be prlced at ythe . real “price of world crude

. 4011 in 197?.¢xIncremental crude 011 recovered from oil fields using

‘:utertlary,iechnxques and 011 produced from: stripper- Wells would be
exempt from :price- eontrbls. Through the- appllcatlon ‘of” wellhead
taxes 1n three stagés, “the pr1ce of all United States crude 011- would
be brought ug; to “thé lével of world 0il prices in’ 1980.% _}§/ At that

“tlyg,,the crude: 0il’ entltiements Erogrammevand related regulatory

'arrangements would be. dlsmantled. T P
. .The proposed’ prbgramme would, inter .alia, ‘end the dlstlnctloq

; for;prxclng purposges between 1nter- and, intra=-State’ sales of "mew"™

| nnatu;al gas.: It would subaect sales of.all new natural gas in the
‘Unlted States toa’ *thaximum prlce based on BTU parity w1th the pre-tax
~average: acqulsltzon'cost to oil reflneRS»of;all domest1c crude 011.
!labout 1.75 .dollars ‘Per Mcf at the beginning: -of: 1978, or about one-flfth
“"hlgher than the.current federally ,imposed 1dmit" of 1,497 dollars per

Mcf on most ;nter-State sales of nev natural gé&s. Prices of 1ntra-State

‘sales of "new'' gas,‘moreovef, would be Bubject toi, federal prlce;;

.,.-~,’

j: regulatlon, which- ig ot ° the case at present., Prices on sales df
Jvnatural gae sovered by exlstlng contracts .would remain in force, but
wnatural _gas:released by explrlng 1nter-5tate contracts could be sold for
T1. 42 dollars .per Mof and gas released by expiring 1ntra~$tate contracts
could be sold for 1. 75 dollars per Mcf _both prices to be reV1sed for

1nflat10n.31 e

2/ In Prealdent Larter's proposed energy programme, "newly-discovered
" 0il¥ is defined as oil produced "... from a well drilled more
than 2 1/2 miles from an existing onshore well as of ,20 April”’
1977, or more than 1,000 feet deeper than any well within any
2 1/2 mile radius'". .See: "Carter Explains his Energy Plan for

the ‘United States", Petroleum Intelligence Weekly, Vol. XVI,
No 17, 25 April 1977 zSpeclal Supplement), Supplement pPs 7.
118/ . The proposed ehergy programme would return to consumers'the
S renenew obtained from the.crude oil equal1zat1on td% and  the
”mechqn1sm for Iifting Unlted States ‘crude oil prices to the
world level in 1980. '
/In its
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_ In its essentlals, the prOposed energy programme emphasizes the

v need to restrlct the rate of growth of domestmc 011 consueptlon and

o 011 1mports and to substltute domestlc fuels ‘for 1mported 011. AIt

does not emphasxze the ob;ect1Ve of reduclng world 011 prlces sharply

. and qulckly “;2/ Thzs programme has been generally well recelved in
Western Europe, where the OECD "had prev1ousi§ expressed dlsapp01ntment
with the pace of adjustment in the Unlted States to the 1nternat10nal
level- of crude @il coets._gg/ At the time .of. wrltlng. the. Upited States
Congress'ﬂzs-AOf jet given its reactzon to Presldent derter 's proposed
energy programme. A

;Ig,generel,~in.the<strgg;gripggogetheiygnational energy policies

‘the governments gf the. oil-importing,industriemized countries -emphasize
the need,to. develop.engrgy:sources that would. decrease the degree of
thpir reliance ogLMiddle Eastern.oil supplles in-the future,, Stxess

.yis placed om the need. for redyeing the rate of increage. in. domestlc
.0il aonsumptlon. :Particuylar. e-pheszs 15 placed on. nuclear power and
on lncreaszng the. supply of, 1nd15enous .eNergy. sourqes as. substltutes
for imported oil, when these options are open.bueweyer, nqglea;_}
. power.expansipn, even:when. ecoyomieally desirable and politieelly
realizable,. canpot. glve;rellef on,the pil. account f@r gome . years to
come. Desp;te strong. 1ncreeses 1nqxef1ned product. prices, many of
.these .governments are experiencing more difficulties than.anticipated
in reduging the extent of their reliance on.imported oil.in.general and
On”MiddleﬁEasye;p?crudeLoil,supﬁlies ;n,partiguleggw This.difficulty
is due to three simple facts: first, increases-in thg- supply of. .

DY LAl SO . . P ‘.'\. S LR ' M R I S L
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19/ The details of"this- ﬁroposed ‘enérgy programme ‘aré-presésited in
. the following source: "Carter Explains the Energy Program'l
etroleunm Intellegence Weekly, 25 April 1977, Supplement° and:

" . 'wBarter Energy Pian-for-United Statés "Faces’A 'Tolugh Fight",
Petroleum Intelligence Weekly, Vol. XVI, No¢ 17, 25 April 1975,
PP~ 3-L.  "New" natural gas would be defined using thé same
fdeflnltlonal standards used 1n deflnlng "newly d1360vered oil".

"120/ YOECD chides United States for poor progress in” energy policy",
v lé‘ Petroleum Intelllgence weekly,.l6 August 1976. Pe l.j

/011~subst1tute
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oil-substitute fuels, such as‘nuciéarwpoWerFadecoall-are not quickly
realized; second, for. all of these countries, ihcreased domesticvoil
consumption means inc&eased'oiliimpurts,xalthbugh the ‘marginal oil °
import coefficient varies among them;’ and, thixrd, the.btilk of thei:pil
produced for the world market ‘i's produced,-.now'and prospectively,

in the Middle Bast. 17 i ot D% Lov o0 o8 al see e

B I R L O .o

Section IV: A‘Iorecast ongprld crude 0il prices, ;978f2000,

(i) Introductlon

A A S PR
) Thls sectlon prese@ﬁs a, foreca;¥ of the«prlce of Saud1 Arabian
1lght crude. o;;, FOB Ras Tanura, over the reat of thls centnry 121/
leen the pgvotal role qf thls crude 011 1n determlnlng the structure
of world crude ;01X px%pes, a forecast of 1ts prlce 18 tantampunt to"
a forqust Qf the stnugture of world crude 011 prlces. the two belng
llnked by diﬁferentlal va;ues erlslng from dlstlnctlons between crude‘
01ls in respect of apeclflc gravlty, sulghur content, p01n5 of

shlpment and 0 Qm. ., . . .. Ve e e e v : A .
Neither. the, dec1szon to trj te pfedlct woﬁld 0il prlces nor thea
selection of the [forecast horizon were taken at random.: The declslon
to forecast. was taken simply because huge sumsg of money must Qﬁ S
~committed by governments .and, prlvate 1nvestors 1n Latln Amerlca and
elsewhere to energy pro3ects, the expected f1nanclal and economlc .Q,
viability of which will. depend very. largely On the forward Prlces,iJ

postulated for world oil.

The forecast horizon (1978 2000) vas selected for the Practlcal'“‘”'

reason that proaect evaluatxons are usual;x made on the basxs of a’

twenty to~twenty -five year time span. Whether they llke'it or. not.‘
project analysts must ngthie far into thehfpture, .The;cbaectlve ‘here

L 4 C s e

§

121/ The'price‘belné forecast here is not the spot price, which is the
‘ price paid for immedlate delivery. The price that is being
forecast is the price pald on: relatzvely large contracts for
future dellvery. It éorresponds té the-official Btate- selling
price today, assuming the absence of any 31gn1f1cant dlscountlng
off that price.
/is to
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is to prov1de some help to these .analysts as they" confront the _
difficult task of forecastlng world .crude oil prlces over such an

N

extended period of time. .. .. . .. SERINE
' The forecast of the price of world crude oil through the year ‘

2000 is developed 1n the following way: e

Flrst, an estlmate 1s made of the maxlnum long-run ecopom1c
supply cost of world 011 in 19%7, 1990 and 20060." This is the price
below which, in each of. those years, the market prlce of world crude
0il cannot fall w1thout throttllng ‘the physical: supply of crude 011 V
by State producers to satlsfy international ‘demdnd” for 1t.' It 15
the economic floor for world crude. 0il prives: if it Y breached the_
physical supply of crude will not. satisfy' demand. “An estlmate 151‘ i
lalso provlded of the flnanc;al floor of oil.prices, holding constant ‘
the level of welghted avergge government.take per- barrel of oil _ ;
acquired for eale in July 197? -by the oil companles in Saud1 Arabla.

Second, an est1mate is preﬁented*of the minimum looé;run economlc
supply cost of eynthetlc crpde oil.in 1977, 1990 and 2000, If the
price of natural crude oil rlsee .above these. limits in those years,
it will- stlmulate the creation of a: synthetic oil. 1nduetry- An eetimate
is also prOV1ded of the mlnlmu- .financial long»run supply cost of .
synthetic 0il 1n 19?7, 1990 .and-2000:ise.; "the- Levels of cost whlch
if exceeded by the prlce of natural crudetoil” in those‘jears, w111
provoke the supply of synthetlc 0il by prmvate, proflt—orlented
corporatlons. . . ‘ ' : .

Thlrd..en exam1nat10n is made of:prospective developments over ;1
the forecast horizon in the. structure of .the: world crude oil produclng B
industry, on the one hand. and in the structure of énergy p011c1€5 :_
in the 1ndustr1allzed countrles. on the other.. This analytic d15cu551on
draws on the hlstorlcal treatment of these two- sub;ects presented '
earlier (i.e., in Chapter 2, Sections I-II1). The objective of this
discussion is to gauge the dlrectlon and degree of prospective pressure
on world crude oil prlces ow1ng to the operatlon of these factors el
through. the year 2000, glven the upper and ‘lower’ 11m1ts on price.
previously estimated.

/Fourth, a
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Fourth, a férecast of’world:crude®oil ‘pricas is then présénted
for 1990 and 2000; ‘Following this, a Biseyan-based analysis is
developed focusing on the likely distribution of ‘poésible world crude’
0il prices 'in 1990 ‘and ' 2000.% “Thé presentatlon ‘tloses with a discussion
of the forecast exercise, its lnherent‘strengfhs'ana'weaknesses.

(ii) The maximum long-run 1ncrementa1 suﬁplx cost of world- crude oil
through the year 2000  : . )

Crude oil supply is sﬁbject to’ zncreaSIng anit costin both the ‘
short and the long-run. If £Re prlce ‘6f- wortd crude oil were
competztlvely determined - which it is ot and has not béen inm ‘the™
‘‘post-war-era - theni-over timé; increasing demdhd for it would entail

higher prices to cbier“i%é‘ihqreésiﬁé uniit ‘cost of“supply. This would
be so'uﬁless,'oveittiﬁefiﬁat&fé'S”stiﬁginesé*ﬁérészré than offsét by
man's ingenuity in'the"forio6f techiical progress or unless chéaper‘
supplies ‘of’ world oil’ were foﬁnd and eip101ted"““ ’ : )
world crude oil overithe next two decades and about'the’ maximum price -
that would have to be’ paid aéﬁé‘cbﬁséquénéé'of‘%héﬁ scarcity in g -~
”ééﬁﬁetitEVe market For wérid il oter time?:’In short, what will be

the maximim level of long-run supply cost of hatural-cride 6il”
produced for the world market ovéer the:forecast: horizon?

Adélman provides the most painstaking and-empirical treatment of
this subjéct.1227" He begiiis with the obsérvatiop: that the levelized
sum of deve10pment plus operating costs defines the maximum-long-run
supply cost of world érude 0ili" A rafidnal 0il investor will
undertake an oil’ exploratlon programme only if this levelized cost’
per barrel’ for ekpibréfiéﬁg"devélopmenf; and production in néw- unknown’

“fields is less than the levelized ‘per barrel cost of supplyxng hore

0il from known’ fields' through more &eveiopment and operatlng
expendltures. He' then hakes an estimat® of maximum long-run supply '

i SRECRCTVA SEEEE AR T R i T ;

122/ M. Adelman. The WOrld Petroleum Market publlshed for Resources
for the Future, inc., by the Johns Hopklns Uhlver31ty Press,
1972. :

/costs in
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costs’ in. the world's maJor “eriide .0il . .producing centres, using the
levelized cost per barrel of developing more reserves in known flelds,
producing from them, and brangzng those surfaced volumes oL 011 to
-geaboard for export as the quantitatlve referent for measurlng the
maximum long-run supply ‘cost of world . coil. Actual supply costs may
turn out . to be. lower than this referent coet they w111 not be higher
unless, a_posterlorl, it turns out that supply costs were underestlmated.

*In his emp;r;cal work, Adelman made e ser:ee of ba31c assumptions
that 1ntentlonally 1mparted an upward bias to hle estlmates of maximum
longirun supply. costs (1970 1985) of crude: 011 in the Mlddle East,
which currently accounts “for “dbout- three-flfths of crude 0il production
by OPEC member countrlesﬁ__z/ He assumed, inter alla,‘that there would
be no crude. qxl dlscOVerlee, na_technquglcal progress ‘in crude oil

development and producﬁlon, and’: no 1ncrease 1n the degree of competition
from natural gas and nuclesr - power. - .In calculatlng max1mum long-run
supply- costs in Saud1 Arabia, Iran,. Iraq and Kuwalt, ‘he made the
'addztional.assumptlons that’ output in, thls group of Persian Gulf
countries would grow at 1¥ "per ‘cent. a .Jear: comp?unded during 1971-1985;
that: there. would be no increasing competltlon of African with Persian
" Gulf érugde- Qils~ that the produstion. of crude 0il in the Persian Gulf
would take. place‘ln the large ‘fields there once they ‘were down to a
reserve: productlon ratio ‘of 116, A d1ecount rate of 20 per cent
and a well decline rate 1hcrea51ng from 1 per ceut 1n 1970 to
6 per cent in 1985. were used by AdeIman in. hls calculatlan of.long-run
increémental cost: (1970-1985) of crude o;l{supply by State oil
corporations in the Middle East.lgﬂ/,~The}cembihed’ﬂiséauntJrates
employed, therefore, was 26 per cent for 1985. - R
Having made these assumptions, hls calculatlons ‘led hmm.to the

quantltatzve conc1u51ons summarlzed 1n Exhlblt 5#. .He then stated

- 2/. Adelman also translated his estlmate ‘of maximum long-run supply
costs in the Persian Gulf (1970-1985) into maximum long-run
supply prices in other producing countrles by.adding an estimate

. . of the long-run frelght advantage- ‘of these countries over the
" Persian Gulf in sales to specific markets. See: Adelman, op.cit.,
' "'pg;?ér and: Exhlblt 5#>of this study. ‘ L
05124/ Adelman,- og.clt., pu 6. and p. 72.H‘ s

T we T /M"THe estimate
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"The estlmate of 20 cents is in theory an estimate of what it
.would have cost in 1966 1970 to’ produce ‘from thé big Persian Gulf
5,f1elds once they were depleted Yo" the" poxnt wheré" the-reserves:
. . production ratlo was ‘down to'about’ 16.‘ ‘Given’ that assumption,
,the method used here exagéerefes the couseqdences. Hence the
.3reeu1t forms a conveilent maximum for any prediction of what
..<1ong-run developzng-operat1ng cost 1s 1ikely to be'. 125/
_He concluded that‘ S St o
VFor at least 15 years we can count on, “and -myet learn to live
with, an abundance of 011 that can “be ‘brought - forth from fields
now operated in the Per51an Gulf At somethlng between 10 and 20
cents per barrel at 1968 prlces and in somé other provinces at
costs even lower when account is taken of’transport.";gg/
s+ . Adelman's cost estlmate was publlshed in’1992«¢ “Crude oil output
.in the Per51an Gulf stagnated durlng 1973-1976 {Exhibit 52). ' With
Adelman s assumed 11 per cent per annum growth, ‘cumulative Bersian
Gulf output would have been 170 blll;on ‘barrels during 1971-1985..
Proven reserves 1n the Perszan Gulf at “the’ end of 1976 were 274 :billion
barrels. e . . VA S L R Lo C
. An_ 11 per cent average annual rate ‘of 'gréwth in Persian Gulf
produetlon ‘now seems 1ndefen81b1e. 1f crude 511 production:there were
to. 1ncrease by 5 per cent from 197? onwards, ‘Adélhén's 170:billion
barrel £1gure would be reached in’ 1990 taking ‘into account the
-, prodpction of 4# billion barrels during 1971-1977 (est.): - His
estlmate of long-run 1ncrementa1 supply ‘costs in the . Persian. Gulf

(i.e., 0.#0 dollars of 1075 per barrel FOB) 27/ would:stmll

Adelman, op.cita.,. p. 73. .
26/ Adelman, op.cit., p.. 77.hj_

27/ This is 0.20 dollars of 1968 (Exhlblt 5#) converted to dollars of
- 1975 and rounded from 35.8 cents to 40.0 cents of 1975 per barrel.
. . . The estimate of maximum long-run supply costs of O. 40 dollars of
s .. 1975 per barrel in 1990 is,” therefore, purposely blased upward,
once again, to the extent of this rounding operation. The
‘deflator used to convert from prices of 1968 to 1975 is the
world consumers' price index-of.the Internatlonal Monetary Fund
as reported in International Financial. Stetlstlcs, Vol. XXIX,
NQ 5, May 1976, (Spangsh edltloﬁTﬁpp. 550-551.

LL&
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be val1d unt11 1990 under ‘€his: assumptxon._ At that tlme (l-e.'xn -
1990) the proven ‘reserve:: productlon ratio in.the. Per51an Pulf would
have fallen to §I8.% With“the 'world‘s demand  for OPEC crude nsmg

by five per cent per annum from 1977 .onward, the . Persian Gulf countrles
aione eoui& supply that démand' up:to.1991 entirely from proven reserves
existing”at the 'end of 1976, It &eems- obvious, however, that proven

reserves in the Perslan ‘Gulfi‘are: bound .to be augmented, elther r
through development and/or exploratlon and development pregrammes to
satlsfy world crude 011 demand 'in-the nineties . and onwards.r Thls will
increase the maxlmum 1ong-run supply cost of world 011 produced there
durlng the nlnetles. e ' T e e i
. A comparlson of cumulative. production of crude 011 1n the future
w1th the present Tevel of" the ‘stock.of proven reserves of crude 011
glves 2 mlsleadlng idea of ‘the pressure of rising demand on the physlcal
supply of crude’ oiI‘ “Thig is. s0'“because. .proven reserves of crude 0il
are a shelf 1nVentory.‘ They have‘been-ont out of the stock of 011-1n-
place, and w1th rlslng densnd and  the properelncentlve, 011—export1ng
| governments ‘and $il” companres ‘will ‘continue to cut more proven reserves
out of that stock to’ satisfy rising. demand; -they are.not 11m1ted in
thelr future productlon, to producing. from proyven reserves that exlst
1n the present. Therefore, one needs to- know; the slze of the stock
of petroleum 1n-place in & given area to gauge the 1mpact on supply
costs of draw1ng upon that stock in ‘the future, in the form of proven
reserves, ‘to satisfy increasing demand for. petroleum.hv' = o
Adelman estimates that " ... in 1970 Persian Gulf dep051ts that,
through developmént and new-pool drilling, .. ¢°“ln/ .;. be ‘turned
into proven reserves ...,/ were/ about 550 bllllon barrels, grveh
sufflolent time and incentive to develop between 1970 and 1985"13§/
Thls level of potential proven reserves relates only to the amount

that can be produced using prlmary recovery . technlques, based on a

~ e

SRS U

28 M. Adelman, The World ‘Petroleum Market, publlshed for Resources for
“.the Future by the Johns Hopkins Unlverslty Press, -Baltidore and
London 1972. p. 71.

/recovery factor
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recovery;. factor »f about ho per cont. “Secondary and tertiary techniques
would raise this, recovery factor substantlally. Subtracting Persian.

© Gulf production during 1970—19?7 (est Yof 49 .VYillion barrels

'(Exh;blt 52), this 1eaves a stock of potentlal proven regerves of

about. 501 bllllon barrelsiln.the Persian"Gulf 'in~-¥978 that gould be '
drawn upon to ylsld pro;enﬁreserves for productlon of, crude, 011. Th1s
sum’ of 501 bllllon barrels would ‘be” Just about .equal to the expected
cumulative tatal of all OPEC member-country production rising by . .
5 per cent.during 1978-2000 (1.e., 508 bdlllon'barrels). and this f

without any addltlons to the stock ‘of ' oil~in-place he}ng made in the

. Persian Gulf during 1970-2000 and without the use.of. secondary and .

tertiary recovery, technlques 1n 'the Pérsian: ‘Gulf, . .o
JFocusing on the Pers;an Gulf albne, with output there rlslng at

.z5 per. cent:. per annum durlng 1978-200b ‘ctmu¥ative production would
~ibe - 313, bllllon barrels. Thls would léave & ‘stock of potent1a1 proven
-reserves.in. the Pgrslan‘Gulf 1n the year 2000 of- 237 b11110n barrels,
or-10.7 tlmes the antlczpated level BF production there in. the year.

2000, once;again, under the very conservatlve assumptions that no :

'additions are. made to the stock of” 011~1n~place~1n the. Per51an Gulf

during ,1970-2000 and that secondary dnd’ tertiary recovery. techn1ques
are not employed there.. Given the ‘apparent adequacy of potent1a1 :
proven. reserves in the Persman Gulf through the -end of tpls century,
the key questlon, then, from an econom1c point. of :view, is thls.

- what:would be- the level of real long-run supply cost’ there in the :

year 2000 with, the reServe production ratio down to 10.8.and with
a productxon.rate 1n the year 2000 of 22.1 billion barrels, presszng

on a. stock of potentlal proven ‘réserves ‘there conservat1Vely

éstlmated at 237 bzlllon barrels in that year? :
What, then, 1s the most llkely fiaximum level of ‘the long-rqn
cost of supplylng Saud1 Arablan erude ‘0il in-the year 2000, given its

“estimated maxlmum level of 0.40 dollars of 1975 per barrel in 1990?
" Adelman ‘assumed that the declzne rate in Saudi Arabla would 1ncrease

from-1.per cent. 1n 1970 to 6 per cent in 1985. Earliér, it was

/assume& in
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assumed in thls study. that the 6 per cent decllne rate would be hit
in 1990, not 1985, due to the lower. rate (1.e., 5 per cent p.a.) than
Adelman assumed for:- growth in Saud1 Arabxan crude, 911 produculon
during 1970-1985.(i.e.. 11, per cent p.a.). In thxs context, what
would be the, paximum-level of comb1ned developméhf énd Operatlng
cost levelized per barrel (i.e., maximum 1ong-run supply cost) in
the year 2000 if the decline rate in Saudi Arabla 1ncreased by the
same geometrlc rate of increase durrpg 1990=-2000 that Adelman assumed
implicitly that it- would -during 19?041535“2113.. 12.7 per cent P°a-)7
This is a rapid rate of increase in the decline rate, and the effect
of agsuming it is to bias upward and strongly so, the resulting
estimate of long-run 1ncrementq1 cost of crude oxl supply ln Saud1
Arabia in the year 2000. .

Levellzed. total long~run supply cost per ‘barrel (C) is"
compoeed of development cost (C )y an& Operatlng coht (C ) per "barrel}

so* 122/ R Er b "‘“‘ e Tame S m e e
A A Y “:ff t,nwyw;'ﬁyrﬁ o) e R PP :
922000 ‘.‘?D?.aoop g ‘”‘”o’zooo R "
a Whe‘i‘e T LA T R T ]
_ (PBE)1990- [ 1+ N
i Cplagen = (Cpliggo |TPERIZ00G.S (a+ a1990) \\// 2000\;:1,?
R AT S ' 1990 1
and Lo . 1+ a: / 1 + a ‘N :
, _ 2000 V/ 2000 e e
¢C0)2000 = (Cod1990 |75 } 1+ a1990)\ Sy *1990° %%f B

St

where "PBE" is the present barrel equ1Va1ent factor. whlch was h }l 1n
1990, and the value of which.is given by the general expre851on._
PBE = PEE = J;O (L+r+asra) -t dt; vrv is the target rate of

return (1.e., ‘20 per cent in both 1990 and 2000); "a' is the decline - :
rate (i.e., 6 per cent in 1990, . growing at 12.7 per cent: p.a.,

——

129/ For a dxscusszon of thzs manner of estzmat1ng long—run Supply
eosts. refer to M. Adelman, The World Petroleum Market, published
for Resources for the Puture by the Johns Hopkins University
Press, Baltimore and. London, 1972, pp. 48-7? and, especlally
pp. 48-53 and p. 72, ¢ | R
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reachxng a level of 19.8 per cent in the year 2000);. "N" is ten years
(i.e., from 1990 to 2000) "¢ in 1990 is 0 B dollars of 1975 per '

barrel; Co in 1990 1s 0.127 dollars of 1975 per Barrel and Cp in’ 1990

is 0.273 dollars of 1975 per barrell.l _1_/ :

Letting the declxne rate in 2000 (a ) be'’ O 198 Zrhnalh
.06 (1. 127)12J7, and substitutzng where necessary, the ievel ‘of long-run
supply cost in Saud1 Arahla 1n the year 2000 is 1. 6 dollars of 1975

per’ barrel, FOB Ras Tanurao“ eowd

PR T A A U ae e Toh .
]’ X SRR RS SN ) k', RO

(@000 * (o.uo-o A ‘1 06\19(1+o 1913_) |
e 10(1+o.198+o.20+o 20+o.198) tdt v S
..AO, ovdinaor e By ,.d,:,;u.“;,.a. AN ' R
0.20+0.198 / \ 0.198 55 RN
"ol IWWI % /(l-*m%-) o

In other words, 1f the. de011Q§ rate 1n.$audl Arabia increased from
6 per cent in 1990 to 19.8 per cent in the year 2000, then the lavel of
long-run supply cost there would rlse from 0.40 in 1990 to: 1.26 dollars of
1975 per barrel in 2000. As a rough apnroxlmatzon, 1ﬁbﬁﬁisziiﬁ ied here. Joted.
that the 1evel of long-run supply costs *(includlnd p:.pehne cos’c) w:.ll ‘be
no hzgher"%han 2, OO dollare o ~11 er ba 7 9’Saudl Arabia in the year

[rcremeotal Yodds _7;%

2000. Not conalderingfpipellne costs his assumptlon would imply a decline
rate of about 27 per‘Cent there in the year 2000 a derlved figurq whith is

surely upward-blased, and in all probablllty Very markedly so.~d
Earller, the conclusmon was drawn that the Persian Gulf countrlee

alone could probably satisfy the demand for'inté;hatlonally traded .
crude oil 1f thls grew at 5 per cent per annum durlng 1978 aboo,i But ‘
what would be the 1mp11cat10ns for Venezuela, for example,‘a relét;vely
high-¢ost OPEC’ producer; of this 2.00° dollars per barrel estimate ' -
(in 1975 dollars) of maximufm incremental é&ﬁbiy'éost’ofLSaudi;Arabian
light crude oil in the year 2000 if Venezuela too were exportingucrude

2 / The value of C for 1985 1n %he case of Saudl Arabma,"as estlmated
' by’ Adelman; -was ©+20 dotlars of 1968 (txmbm 54); h:.s estimate of
Co in 1985 vas 0.071; dollars. of 196 (Ibid., p- 73 i cp by -
substractioh. Costs ih dollars of 196 were converted to dollars
of 1975 using the price index presented in Exhibit 58, the estimate
of C being rounded from 0.358 to 0.40 dollars of 1975 per barrel,
as explained earlier (see footnote 127).

/eil in
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0il in a perfectly competitive world oil market? Assuming a freight
advantage for Venezuela over the Pérsian Gulf for crude o0il deliveries
to the United States East Coast in the year 2000 of 0.35 dollars (of
l975)’§ef»bérfé1,‘tbe'2w00»dollarSmfigureyuQuld\set a.competitive
cost limit ‘on Venezuelan production-of crude oil for sale in that
market of 2:35 ‘dollars of 1975 per barrel-in that year., Adelman
“éstimaied'fhéf'duringf£966#1968 maximum long-run incremeptal supply
costs in Venezuela were 0.462 {current) dollars per barrel (Exbibit 54).
Adjusting this cost-figure to=1975 dollars 131/ yields 0.91 dollars
of 1975 per bafrel.: This is an' estimate: of the per barrel lomg-run
supply cost of crude oil produced.in. Vemezuela. in 1966 in 1975 .
dollars. Thue, if the level of:Venezuela's long-run supply costs
incrééséd*bj‘z;B per cent p.a. during 1966~2000, it would hit the
ceiling (iie., the maximum long-run supply price) imposed on it in the
year 2000 by wvirtué of the fact that Saudi Arabia's 1png—run'éupp1y
cost had risen to 2.00 dollars wof 1975 per .barrel (FOB Ras ,‘I‘an.ur_a)
in the year 2000 (with the :assumed real freight advantage of 0.35
dollars of 1975 ‘in‘that year for crude-oil sales to thé.ﬂnited_Statea
East Coast): This 2.3 per cent-figure.is an estlmate of i
"degree- ‘of “increasing ecarclty -of Vengzuelan crude 011 op. average,
during 1966-2000 tHat ‘would be. con81st;£¥uﬁithuthe 2 ,00 dollars
‘(of '1975) per barrel cést figure (FOB) for. Saud1 Arabla crude 011
‘in’ the- year 2000. 'Many old fields in Venpezuela would probably be
 rendered uncompeétitive by this price in:the year 2000, but many new
?onea would not, and the latter would thus. displace the¢former.
By way of summary, the price of Saudi Arabian crude 011 (FOB
‘Ras Tanura) could fall as low as 0.40 (1975), dellars per barrel in the
‘year 1990 and a nationalized ©il company. there would, still have an
economic incentive to launch.new development and/or. exploration
programmes for crude oil’ export in the future. Below that pripe, even

131 / The index used for this woperation is the international consumer
price index (1970=100) as reported in: International Monetary
. Fund, International Financial Statistics, May 1977, p. 551. The
1966 value of this index was Bl.0 and the 1975 value was 14l.3.
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a nationalized ‘541" produczng 1ndustry would prospectlvely lose
.. economically by undertaklng crude ozl development programmes . with
exports in view. Dependlng on expected coste, however, even: in this
. situation the State mlght flnd 1t econom1cally defensible to explore
for and produce new 6ils Thls would be ‘the case if the long-run
incremental cost of so d01ng were less than 2 00 (1975) dollars per
barrel in the year 2000 (i. e., the leVellzed sum of development and
operating costs pér barrel in that year) _ ; N
Welghted average taxes and royaltles.recelved per barrel of
Saudi ‘Arabian light chude 011 were 12. 04 dollars in July 1977 -
(Exhibit 51), or 10. 25 dollars per barrel ,in 1975 prices. Adding
- 10.25..dollars Cof 1975) ‘o the O %) dollars (of 1975) per barrel
figure for maximum long—run supply"cost of crude 01L.from Saudi Arabia
in 1990 yields an estlmate of the mlnlmum prlce (FOB\Ras Tanura),
in 1975 dollars, that a prlvate 011 company would have. to receive in
1990 on the sale of" 011 purchased from the Saudl ‘Arabian government
‘under current condltlons of tax and roxaltx paxmente and with maximum
1% - slong<run supply cost of thls crude 0il prevalllng at that time: the
minimum price this: estlmated is 10.65 dollars -of 1975 per barrel,
FOB-‘Ras Tanura. ° The comparable flnancial floor of -the: price under
the assumption of constant host government tax-take .per barrel: for
the private ‘0il" cDMpany in the year 2000 15 12.25 dollars 0f.1975
per barrel, FOB Ras " Tanura. . L
"Salés<by private companles at prices below 10. 65 (1975) dollars
per -barrel (FOB Ras Tanura) in 1990 and below 12. 25 (1975) dollars
-ifi the yéar 2000 would take place only if the welghted average level
‘of tax and royalty payments per barrel were reduced accordingly. . For
‘this reason, and in that limlted sense, 10 65 dollars is the financial

floor price in 1990 for a proflt orlented company, moving Saudi Arabian

cef

crude o0il. As just noted, however, the economic floor pr1ca for

direct sales by the State is neither 10. 65 in 1990 nor 12 25
- in 2000, but, rather O. ho dollars (of 1975) per barrel in 1990 and
e 00 dollare (of l9§5) per barrel 1n the(year 2000, both flgures »
* FOB Ras Tenura. ' The reason for thle differeuce betwéen the financial z.
i et o /and the
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and the economic froér“pficee'is simply“that taxes and royalty payments,
which .are finan¢ial™ costs to prlvate 011 companzes, are not economic
costs to a State oil company. ’ i

(iii)- The minimum’ lon“-run sut 'l‘leeeédofﬁe'hthetic oil through the

_Jear 2000 .. .. i ilo- owiC

~Thé upped ‘e¢onomic limit to the prlce of natural crude oil

- eyt

produced for saletin’ the’ world market 1s the ‘minimum prlce for it at
which it becomes feasible’ to ‘build fa0111ties today for the supply of
substitutes for natural crude 011 1n large quantltles in the future 132/
The substitutés for natural crude 011 are synthetlc crude -0ils
produced from coal ‘or shale.__;z/ F1ve pOIHtS must be kept in -mind when
discussing this upper 11m1t on. the prlce of natural crude:

- First, this 1im1t1ng prlce is not now the profit-maximizing
price on the sale of natural crude oil in the world market. Today,
the price at which large-scale supplies of synthetlc crude 0il would

be forthcomlng 15 s6till above the market prlce of internationally
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32/ Another approach to estlmatlng the upper 11m1t of the price of
. natural:’ ¢ﬁnﬂe_011w}6mt0 1denh1fy the most:.likely weighted
average price of refined products that would produce a value of
refined product sales so low, that crude oil-weould: not-be produced
. and-refinéd to sétis%y it. Long before this situation would be
. + .reached, however,: synthet;c crude 0ils would have~-entered the
. ' world ‘eil market" in competition with o0il products refined from
* natural crude 0il." Hence, the effective upper limit on the
~-'price of natural crudé 011 is taken here as the limit given by
-the minimum price for natural crude oil.at which synthetic crude
.0ile will enter the market on a 31gn1f1cant scabe.
I L e
;éé/u;Synthetlc 0il may also be produced from tar sands, but owing to
-the lack of cost data on producing. oil from tar:sands this
technology will not be discussed here. - In any event, the
“conclusions reached on the basis of. cost data for producing oil
from. ghale should be more or less. comparable'w1th the case of
tar sands, ow1ng to the ba51c slmzlarlty of the tWo cdnverslon
processes. . : N

/traded crude
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wffadedaérddé’oii'thfy‘zﬁf:Ifgfheihajor ictude oil-exporting countries

.are motlvated, 1nter alla, by profit-maximization, which seems to this

o authBr to be-a reasonable assnmptmon,ﬂﬁhen 1% follows that the price

of natural crude oil, as endorsed by the OPEC member countrles, has
been set keeplng the prlce of'its substitutes in mind. The actual
selectlon of a target market prlce ‘fér wo¥ld ccrude oil by these

: countrles, however, is" properly the résult ‘6f examining the expected

1mpact on prof1tab111ty ‘a8 ‘the pricevfor,thazr;natural crude :oil in
_the world oil market is " varied.c NP .
Second, the IeVellzed minimuk.long<run -supply cost of - synthetlc

crude 011 flxes the” upper 1imit on the: prnce of natural crude oil

. only 1f the aynthet1c ‘oil is ‘Bold competitively. If this condition
‘T‘ls not met (say, 1f synthetik 011 suppliers respected the OPEC-endorsed

Loan te! Lo e .
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134/ With the official State price of Saudi Arabian light crude oil
at 11.51 dollars per barrel (FOB Ras Tanura) in September 1976,
© “theé Pétréfina group- suspended .exploratory, ‘work on its oil sands
- mi¥ning éxtraction plant.in Alberta,,Canada. ‘Phis- folloued a
_‘comparable.shut-down deeision .by. Shell’ ir Canada. See: "New
© Preénd-in- 04l Sands- Plannlng", ‘Petroleum. Economlst, Vol. XLIII,
NQ 10, October 1976, po 398

C e .

_22/ South Afrmca is one of the countrles mgst experxenced in the

: productlon of synthetic: fuels from. coal’ A new synthetlc oil
‘projeét was approved there in 1975 with. a coal 1nput of 40 thousand
tons per day. at a time when..the price of Saudi Arabian light crude
0il was 11l.51 dollars per barrel, FOB Ras Tahura (Exhlblt 51).
This project is up to three times larger than the 'first one, which
has béen in operation.-for twenty years. This secopd\sxnthetlc oil
project was approved for completlon Ain 1981. Aside from non-
energy by-products,.-the 40 thousand tons of coal input per day
will yield ‘40 thousand. -barrels of, motor fuel output per day.
Reportedly, “South ‘Africa plans to cover between 4O and 60 per

cent of ‘its 'fuel meeds from coal. by . 1981, or. about triple the
present rate, at a total cost of 1. 7 to 1, 9 bllllon dollars. See:
World Petroleum Report 1976, Vol. XXII-19?6 pp. 98-99; The
Tnternational Petroleum Encyclopedia 1976, (The Petroleum
Publlghlng Co., 1976), p. 131.

/price line)
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price 11ne)g32_/ then the supply cost of synthetlc crude 011 would
be 1noperat1ve as an upper 11.1t on the prlce of natural crude.oil,
leaving the proflt-maxlmlzxng prxce as the only binding ceiling on
the prlce of natural crude 011 whlch 1t 1s economlcally speakzng
in the flrst pleatce._~ Y R S A
, Thlrd, as was done 1n the case of estxmatlng the lower 11m1ts,f
on the prlce of natural crude 011. 1t Ls once agazn ‘necessary . to.
dlstlngulsh between flnanclally and economlcally imposed upper limits.
on the prlce of natural crude 011.. The flnan01ally imposed upper
limit on the prlce of natural crude 011 15 .the mlnlmum levelized cost .
per barrel (1nclud1ng opportunlty cost of 1nvested,funds) to a private
oil company of supplylng synthetlc crude 0il, u51ng a dlscount rate
that properly accounts for the opportunlty.cost of capltal and the . .,
assessed economlc rlsk and unoerte;nty 1nheren¢ in the panect.; For
a prlvate 011 company, taxes, royaltles and reni payments for the use
of otherw1se useless 1and must be 1ncluded as, releyant flnanc;al
costs in the evaluatlon of the mlnlmum aCCeptable cost of supplying
synthetzc 011. In the case of.a State 011 Qorpo:atlon, however, these
charges (and p0831b1y othere as ﬁell) are. economlcally ;rrelevant in

~ the calculatlon of 1ts llnlmum supply prlce of synthetlc 0il. 1372/ .

Hence, whether the ownershlp of the synthetlc 011 _ipdustry, ig in.

'prlvate or in Stete hands is of paramount importance. 1n gauglng the. . . ..

supply responae to prlce in the synthetlc 011 bysiness.. The 1mplzcatlon
of th1s dlstlnctlon between fznanclally and economlcally relevant costs
is that typlcally the minimum long-run supply cost (FOB conversion
plant) of synthetic crude oil is given by the price for natural crude

13 6/ In thls connexion, in 1975 the Canadian Government apparently
agreed, inter alia, to the sale at "world prlces" of synthetlc
crude fron the Syncrudeé’ proaect ‘based on tar sands there.) The
pro;ect would also ‘be free-of: output controls and. exempt. fro-

M, ,.tdx measures in the current’ federal budget which impoged

" "double-taxation"” on 0il. conpanles". Partners with the Canadian
government is thls progect at that time were Exxon's Imperial 0il,
Gulf 0il, and Cltles Servxce., See: ,"Canada Steps .In to -Salvage
future- of’Tar ‘Sands 0il", Petroleum Intelllgence Weekly, Vol.X1V,
Ne 6, 10 February 1975, p. &.

137/ Also the degree to which the discount factor is adjusted upward
for certain categories of risk (e.g.,expropriation of assets and
profits) will be less in the case of a public than of a private
corooration. ’oaa
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0il &t which a State fuel cerporatlon Wwoh1d” be : 1nduced to enter the
market’ as a suppllerwnf synthetlc 011 oi' a:-large scale, (1.e., on
a scale large enough to put down ‘the price ‘of natural. crude 011).
Fourth, there arsg, }n operatlon today only a. few, synthetlc 0il
pilot plants and a. handful of synthetlc 2il< operations, all of them
small in scale and probably none of ‘them profitable on a total-cost
basis. In short, the synthetlc crude o1l ‘business is st111 a nascent
one, and at present it doee not congtltute a- sngn;flcant threat to
the maintenance of the 0PEG~supported priee: structure for world 011.
With a mimimum lead tlme of say, a ‘decade before a eynthetzc fuel
industry can be created _é@/ the prlce ‘of “synthetic. 011 ‘would not
‘become an operational 11m1t on ‘the prlce ‘of:natural c:ude 0il, assuming
competltlvely priced, sqpplles oT synthetic oil, untll at ‘the earllest

the fineties reven if, today, 1nvestment*commrtments 1n the synthetlc

S 6il bisifiess were. belng made on 'd grand weales- Untll the nlnetles

 ” at 1eaét, then, prof1t~max1m1zat1on ‘will pemain.the only operatlonally
» blndlng force. on.the, prlce of natural ‘ctudeoil 1n the world market,
whlch it Te to: begin with, of course.=“*w Cidisne. :
“Fifth,. ‘the price. of natural ‘¢rude 0il can rlee eboye the minimum
supply cost of eyntbetlc 011. That coést-is.not:a, limlt 1n.the strict
' sense of the- word,- but 1t 1s a 11m1t in the sense that 1f the prlce
; of natural crude. 0il rlees above 1t, it will- trlgger the growth of
the synthetic 0il 1ndustry. - ‘
- With these points in ﬁind. then, what appears to be the m1n1mum
. long-run supply cost of synthetlc 0il now, in 1990, and in the year
i1, 20007

et e
I S

»'.":.;_ .
4

P
‘o

38/ See.,"Unlted States Synfuel Plan", Petroleum Economist,

Vol. XEFII, Ne 2, February 1996, p. 56. See also, United States
_Departmeut of Interior, EneggIVPerspectlves,'19?5, p. 184, in
which the following eetimate for the lead-time of an individual

* plant is prov1dedﬂb‘F1ve years is.'the best dvailable estimate of
the average lead time- needed for- completlon of a shale oil
‘production Qgeratlon.> This lead: time..assumes a concurrent
'actLVLtles scheane. Plant ; construct;on actithy should take
“apprUXLmatelx # years"'; 2 et

Gog

N T _,z;:““ /Detalled cost

YA A



- 129 -

Detailed cost estimates for'hid¥1973 are available for a variety
of processes for producing distinct combinations of refined oil
products from ceal:, and for producing synthetlc crude o11 from shale.lzg/
This discussion:.will: be Limited to the estlmated long-run supply cost
‘of ‘producing 'the “following: first, naphtha and fuel 011, fhe maJor
productsd refined from natural -crude oil, from a coal converszon plant
"gited in: the: Pennsylvania c¢oal .mining area, wzth the coal m1ﬁe and
the codversion:plant owned by the: - sane corporaxlon, prlvate 1n one
- ‘case, State in the: other; -apd, : second, synthetlg crude 011 from a '

'i plant- located:ia'the area. of. the, Colorado shale 0il depos1ts. with'

both’ the:shale extraction-plant, and. the converslon plant owned by the
same corporation; in:the pne case, prgvate and, in the other, publlc.
Appendix A presents the assumptions underlylng.the various estimates
of minimum long<run supply costs af: @rqduclng 011 from coal and shale

L 4

" “as presented -in Exhibit B5e T iaile gk

" & number ‘offactors should be noted about the methodology used

" 'to ‘calculate the summary-cost estimates presented in Exhlblts 55 and
Flrst the . original: dgta on,yhach these cost estlmates are ‘based

relate to' Prices =z costs, i and teghnolpgy of m1?-1973- Longwrun supply

costs in subsequent: years. were, apprpxlmated by decreaszng the 1eve1

of minimuni. supply cost  in 1973 by one per. cent per annum, after havzng

converted that cost from 1973, to 1975 dollars, u51ng as the deflator

" “the industrial goods component. of the, Unlted States wholesale prlce

index. * S Pl I N o ‘
Second, the original cost .data 1mp11c1t1y assumed a constant

acqulsltlon cost for coal.-and shale. This ssumptlon probably ‘imparts

" a downward bias to the resulting estimate of’ coal costs over tlme.

,.'.4. BN 33 .

2 / - See: K.C. Vyas and w w. Bodle, "Coal and ‘0il-shale 0il conversion
looks better', 0il’and Gas Journal,’.24 March 1975, . pp. 45-5k.
See also Appendix A of this study, which presents some of the
data and assumptmons tabled in thls Journal article.

/A 51mllar A
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7 4 ‘similay bia is contained imr ‘the hWandsome Credit sssumed for the
sale ‘of bywproducts in the case of :toal ‘and: to s lesser .extent; shale.

i - Both biases work in favour. of the wdlculated ‘competitiveness :of ‘these

7 ‘tvo ‘synthetitc: oil technologies.'' In sddition, the - original .edal -:.:i7
estimdte ‘takes no position ok productivity gains; because’the plants
" tonsitlered are only for-the year -L97%3. !!Overtime, however, this
considerstion ‘should Be treated: explicitlys ‘and this is partly behind
thé' ‘one per céint per ‘annum reduction/’in supply costs during 1973-2000.
With ‘these dotérits in mind’y those who believe that another rate -
is’appropridte may easily recompute thie wnit cost figures for 1977,
~“1990, and 2000 acéordingly. o4f Pas Sasiy saolbtenles L b o
: " Phird,;’ the éstimates ‘of "the minmimum: supply ‘cost of synthetlc 0il
‘are for relatively effidient 'plants 'dfa scale . that was probably more
'ér Less Yeast-cost -for thé imdustry in-1973:..Bach plant was assumed
to be sited nearly large quantities of goad grade:raw material-(i.e.,
‘Pennsylvania ‘coalk-'and Colotade:shdle). . With-respect to plant scale,
‘“the ‘coal comvérsion:plant producés 3k dndol3 thousand barrdls per.day
of fuel o0il and naphtha respectively, while the shale oil plant
2:- produces 55 ‘thousdnd ‘barréls ‘pér day of »eynthetic.crude 0il. Although
: plants-of this scalé-were more or-less leastsdost plants.in 1973,
ovey ‘tite, withitechnologidal progress;:-the least~cost:plant will: .
“oi PBEbably "incresse in Scale:over -time. . It &s hoped that-thewéne:per
“ceént ‘per annum réduction 'in~real cost per ‘unitiof output noted .above
will capturéd“the associated reductionsd:in-unit cost as ‘this écéurss
Fourth, the estimates of minimum supply cost presented in.. -
EXhibits 55 and 56 are "only partially helpful because these data are
"' presented FOB theé:synthetic¢.ioil. producing site.:-0bviously,:the .
long-run supply:cost of ocean 0il. -transport must be entered.spe¢ifically
as well as any other inland transport and related costs if valid
i<compet1t1ve comparlsons are to be made between the minimum’ long-run
' supply prlce of sgnthetlc oxl ana the expected market prlée (CIFJ»m
of natural: crude 011 at- any gﬁ:;dhail consumlngfoentre. Addltionally,
adaustment has not been made For the* 1nher8anSaV1ng in “long=run

; PR <\\.

/reflnlng costs
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refining costs when naphtha and fusl oil are produced from coal or for
the additional refining costs involved in processing low-gravity '
synthetlc crude 0il of relatlvely hlgh sulphur content. For these
realons, the costs presented in Exh1b1ts 55 and 56 should be taken as
very rough 1nd1cat1ons of what they purport to measure. The interested
reader’is adv1sed to make hls own estlmates of . these add1t1ona1 .and
1mportant elements of cost as they appear approprlate for specific
0il consumlng oentres 1n whlch synthetlc and natural crude oil will
be competlng wlth each other 1n the future.ﬁ, _ Ca

‘ GIven these caveats, the fzgures preseoted 1n Exh1b1ts 55 and 56

point to theé followlng conc1u51on5';‘ gt .. .

Flrst.'estlmated m1n1mum supply costetfor synthet1c oil produced
by the State corporatlon are s1gn1f1cantly below the. comparable levels
for “the prlvate sector plant for all d1scount rates employed and; for
" both coal and’ shale.' ‘ ‘ \ .

Second, the minlmum supply costs of produclng oil from coal are
slgnlflcaﬁtiy below the comparable coats of produC1ng 'it. from shale in
" Bfie cade of both the pub11c and prlvate companles and for all discount
rates’ employed. ' s L

***“Thlrd, if” coai 1s purchased at arms length by an 1ndependent

coal-tos0il conversion plant the resultlng level of supply cost.for
'nynthetic ‘0il from 1t 1s far abo"e the 1eve1 of the cases in which coal
is produced and converted to synthetlc 011 by .the same -integrated.
corporation. In fact a pr1Vate sector synthet1c oil plant. standlng
on its own compet1t1Ve feet and buy1ng 1ts coal in the open market would
appe&r to be & monumentally bad 1nvestment, Integratlon back into coal
production, or State protectlon, appears to be & necessary. condition
for the flnanclal v1ab111ty of pr1vate-sector coal-based synthetic oil
projects. _ L an
Fourth, it should be recognlzed that 1f an 011 company were

conszderlng this kind of investment, the l1n1mum supply cost of its

/synthetic oil
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» " gynthetic. oil .would be-increasedsiiygqles,qﬁfsyqthetic,oi; digp}aced
its sales of natural crude oil. . - .. .. - | . v
~Fifth, .the operational upper limit on the price of natural
.-crude oil is taken -here as-correspondlng¢$qvthe;caseJln!wh%gh,a
State .corporation produces oil -from .coal with .a 20 .per centb_
opportunity cost of capltal and:..with ,accegs-to its own coal .at
"cost (approximated at 0.30 dollars per. million. BTU in 1973 dollars)
“held constant purposely to .fmvour the.competitiveness of this .
'kind of synthetic oil project -against matural c;ude;gilfsupplies.
ks shovn.‘in Exhibits-5593n6?56§kth?5 limitQén.le?? i§_16;}§ dollars
of 1975 per barrel. (FOB Pennsykvanig-plant);..falling.to 14.05
“.in 1990 and then to 12.71 dollars.(of 1975) :per barrel in;t@g Year
-~ 2000, all figures FOB. the coal..conversion. plant. ., A
:'Thus,; if- the 'price of ‘matural crude 0il .is.below these
levels of cost in those years (not conslderlng transpprt and other
coste, ‘as. noted - previously), it wi;l;got~@rovokeﬁthg;§gpply pf._
- ‘synthetic oil.from cval by: §tate corporations. But if the price
.:iof natufallcrudeigi}arises:iggthisk1eve1¢gfipost,p; gpoye,ﬁigd
will provoke the formation of a synthetic oil industry based .on
- coals . The data ' in BExhibit 55 should prove helpful to.; éhose who .
:wigh to:chobse. a-different opportunity. cost of . .capital than: ..
= 20 per . cent, as well a8 to- those who wish to choose:a dlfferent
v2delivered:cost.of cval to the conversion plant, . Exhibit 55 also
‘" “ghows the level: of. minimum supply.costs for a private corperation
" .. comparable: to.the cases-épngrated-fqr a: State. gynthetic. oil =
- 2isuppliers T . T ooe i Lyi TN e ey g
$0°i%. - Fifth, -additional:calculations indicate that.if the delivered
" price of imported crude oil. remained at 12.42 dollars of 1975 per

/barrel 140/
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barrel 140/ over the life of the proaect,land if a. twenty per’
tlnternal raﬁa of return were requ;red, then'the delx#ered cust
‘of coal to- a*State coai conversion ;iant could rise t®& (but not
above) 2.38 dollars (of 1975) per short tom _without ‘thieatening
the econom1c v1ab111ty of the Stgte 8 mnvestment in the synthetic
011 plant. Th1s would 1mp1y an economlc cost. of ¢oal in current
dollars of” leas than 3.00 dollars ;poxr short .ton, which is a :
prohlbltlvely low cost flgure throughout the world. 1In short;;

a twenty per cent target rate ot return-would destroy project
V1ab111ty in thls case.‘ W1th a2 fifteen per;cent:internal rate

of return requlrement, the comparable cut-off cost of coal

(CIF ‘the conver51on plant) would be 8.0l .dollars (of 1975) ‘per
ghort ton. Thls works out to an economic.cost of less’ than'

11 dollars per short ton 1n current dollars, whlch is restrlctiVe,

but not a prohlbltlvely low cost level.

l#d/‘ This is equlvalent to the State offlclal price of Saudi
Arabian light crude oil (FOB Ras Tanura) in 1975 dollars
per barrel plus fifteen per cent.

R R ~ /(iv) Prospects .
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(iv) Prospects forﬁﬁgange ip_the crude oil producing industry and = - ..
in the ener olicies of the oll-imp ortln 1ndustrlal1~ed ‘
countries over the foréb'st hbrlzbn‘ R . -

s 5«---. K

(a ) Introductlon

N - oy

The prevlous dlscu331on led to the conclu51on that the.'
economlcally 1mposed 1ower 11mit on_t@e prlce of Saud1 Arab1an lzght
crude oil in 1990 w111 be cf‘the o?def of Q. 40 dollars per barrel in 1990

((((( ‘d.

dollars of. 1975 and FOB Ras Tanura.ﬁ A Saudl Arablan State 631

company would contlnue to add to capaclty through more development -
work with market prlce (FOB) at these levels 1n thcse years. but
it would not do. SO at lower p;lges. These are the economlc floor N
prices in those years for State‘éales of crude 011 by thls country
" in the world . market. The flnanplally'lmPOSed mlnlmum prlce in 1990
for 1nternat10nally traded crude 011 is, the company s tax-pald cost.
however, which is estimated to be about 10 65 dollars of 1975 b‘rrel,
FOB Ras Tanura. An oil company will not purchase crude oil at
this price to sell it for less. Thus, it was concluded that if the
weighted average government take per barrel on Saudi Arabian light
crude oil in April 1977, converted to dollars of 1975, remained
constant through the year 2000, a private 0il company would not
pﬁrchase crude oil from the State oil company there for sale in the
world market at less than 10.65 dollars per barrel in 1990 nor at
less than 12.25 dollars per barrel in 2000, both prices in 1975
dollars FOB Ras Tanura. With market prices below these levels in
those years, government take per barrel on sales to private oil
‘companies would have to be reduced if the companies there .were to... . .
continue to purchase crude oil.from the State corporation for resale
in the world-oil ‘market. . . .- ",f 1 “ ‘ ...f‘h:T‘: - :‘ ; -
Additionally, the market price (1n dollars of 1975) ‘6f patural
crude oil could rise to 10.26 dollars per barrel in 1990 and to 9.28
dollars in the year 2000 (both figures FOB the Pennsylvania coal
éonveRSianplanf)'Without provoking large-scale supplies of synthetic

/oil from
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" with’ respect to lts 1mpact on' “the prlce of. world 011.
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oil from coal by State corporatlons._"Above those 11m1ts, howeVer )
large-scale -supplies of synthetic 011 from coal might beﬂforthcom1ng '
from State lcorporations. - The. comparable trlgger prices o£1natura1
érudeé..oil for -private synthetlc -0il euppllers are 2h, 48 and 21. 06
dollars.of. 1975, FOB the oil eonverslon p%ant in 1990 and 2000.

b : uin, Srl i i 1nduetr over
 the forecast horizon o

What changes are expected over the next tWo decades in the :
structure. of the world crude oil 1naustry abd in" the complex of

energy pOllCleS 1n the 1ndustrialzzed oxl-;mportlng countries? How -
are these changes llkely to 1ﬁpact on the market price of
1nternationally traded crude 011 keeplng 1n midd thHese financially -
and economlcally 1mposed constralnts on 1ts ‘market price? This

price is. nov, 12 09 (current) dollars per ﬁarrel oF 10.8C dollars per -
barrel in. 19?5 prlces. FOB Ras Tanura. IR < '

One change can be 1dentif1ed with’ eertalnty. the current
pr1ce-cost gap 1n world 011 will brlng about an‘incressd in its 8upply,
stralnlng OPEC s control over 1t and putting its price uhder strong
downward pressure over ‘ti’Lme.'r The problem 'invblved Here is not that
of 1dent1fy1ng the dlrectzon of the supply response; that is already
oﬁservable._&l/ WThe ﬁ?oblem 18 ‘to: quantzfy and date that resppnse_

. ".,.', f.

‘Large volumes of crnde 0il that could not ‘heve' been economlcally

‘exp101ted before 1973 can noW be developed, produced and brought to

seaboardeor export at unlt coats far below the current price of world
oil. In shorta it now makes sense economlcally to undertake many

exploratlon and development projects that would have been reaected

“prior to. 1973. What then* are the prospects for an increased supply

of world orude 011 1n reeponse ‘to- the ‘current prlce-cost gap? .
There are- two maJor groups of countries that produce crude o0il

'qfor the worldrmarket other than the group ‘of OPEC countrles' first,

oo M ‘ Y 354 B

hl/ -See: "World 011 Productlon Galns by Ncn-OPbC Sources“ .Petroleum
T Economestyevol. XLIV NQ o, August 19?7; PP+ 29?15328 and "329.

l"
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the group of centrally planned economies and,. second, the remaining
group of largely developing, cil-export1ng countrles. '

The centrally planned coupfries. (USSR, Basters: Europe, and .
China) are one oftheanor potential sources of ‘noh-0PEC: 0}l durlng -
the eighties. Exclud;ng 1ntra»regmona1 trade, thie groupgof countrles
exported on a net ba31e about 635 and 795 ‘thougand burrels of crude ' '
0il and refined 011 prﬁducts per day in 19?6. respectxvely, ‘or about

.....

form of Sov1et sales of ‘erude 6¥X ‘and refxned prcdqcts ‘to Western
Europe. The evidence suggests that this. 2:20 0 of ccuntries ‘has not; .
been using price dlscounting ag a weans of, promotzng 0iY’ exports,,a..u
but, rather, has been profztlng handsomely by accomodatlng itself -

to the .current prlce structure for-world.ail, It 1s expected that,
as long as they remamn net oil" ‘éxporters, the centrally planned
countrleﬁ-w111 contlnue to see theirxr eccnomlc 1nterest in supporting.

~ the @PEG~endorsed prlce lines oL ‘
--This,, group of countries may encounter d:fflcultles in the future
in expandzng 1ts crude 011 exportsw ‘however. _Aé/ In fact, some ..

B
! T e . .
. .| YA . ~ L . Do

( o

O A

ha/ . BP, Statlstlcal Rev1ew -of the World . OLI Industr' 19 6. P 10.0

Interregional imports and .exparts of crude 0il.by- whelcentrally
o " planned economies averaged BEg and"'Y,000 thousand barrels per‘ﬂay.

“‘h-,respectlvely. in 1976; net crude oil imports in 1976 ‘were,- -

. .therefore,”635 thousand barrels daily. Imports and, exports of
" “refined oil products in 1976 by these countries Were 20 and 815

thousand barrels per day, respectively. A

142/ See:. V“Energy Prospects for Eastern EurOpe" Energz Poliecy, .
- Vol. L, No 2, Jine 1976,. pp. 119-129; "Primary Energy Production
“in the. USSR" Ener Policy, Vol. %3 NQ 3, September 19?5,
pp. 223-224; U, S. Committee on Interior and Insular Affairs,
United States Senate,.Geopolitics of Energy, Energy Publication
N@ 95-1;.January 1977, p. 1bi. A<W. Wright, "The Soviet Union’

" in World .Energy Markets™, 'in E.W.. Erickson and L. Waverman,
uestion, Vol. 1, (University of Toronto Press, 1974)
ppP. 65-99; and T.G. Rawski, "China and Japan in the World Energy -
Economy', Ibid, pp. 101-119. "CIA Doubts China will Play a
... Major 0il Export Role", Petroleum Intell1gence ‘Weekly, Vol, XVI,

e N 28,.11 July 1977, p. 1; and "World Oil Shortage Looms in
Early '80s, CIA Study Warna®, Petroleunm Intell;gence<§g§5 x
_Vol. XVI, No 17, 25 April 1977, pe. 3o ., o :

/auﬁhoraties beileve
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authorities believe that the UéSR Giil have difficulties maintaining
its position as a net o0il exporter (above and beyond its oil exports
to Bastern Burope) in theeighties, alﬁhough"thére is a wide vafiéty
of opinion an.this account. To the extend ‘tHat ¥he USSR does rely
in the future :on imports frow the world crude oil mirket on a net
basis, it ,would be under~scpnbmicvpressufé"td”éééure these imports at
least cost.by pitting crude’ oil sellers, both'State and corporate, |
against -one. another for Sowiet cohtrabté'éﬁd”tﬁé?eb&‘butting'downwérd
pressure on the. price of world ¢ililbs/ On-the bther hand, to the
extent that the USSR:gcan;continue to ré:Leaééf-"inaiig‘énoi;s 0il for export
to countries.other than in‘East'EurOpe"dﬁring”the*hineties,'this
potent1a1 downward: pressure "on the’ prlce “of wofld il would not be
activatedo . .. o Lo v o0 il 0 ‘ ‘ ,
It does . not :seem-that, -in-the aggrégate,'1ncreased crude oil
output for the warld market from the other group of 011-export1ng '
countries will put QPEG‘s -cortrol of supply ‘under unmanageable stréln
during .the. eighties,. . For example, erude oil exports 1n 19?5 by -
countries other than the!'centrally planned ‘economies were about 25 O
million barrels per. day, of which abéout- 24,0 million’ barrels per day
were accounted for. by:the 13 member- countries of’ OPUC, “If ‘crude 011
exports in 1975 of.0.6 million barrels  per day from the Unlted States
and Canada (hoth.of which will probably be” het’ 011 1mporters over the
next two decades) are excluded from the remaining 1.0 m11110n barrels
per day, a resmdual of about 400 theusand - barrels per day 1s 1eft __2/

lhh/ In a competltive market for world oil, the entry of ‘the USSR as

a crude o0il importer would imply higher.prices,. given a p031t1vely

- ineclined suppiy*funct1on. However, the world crude oil market is

~not now, and is not expected to be, one df° perfect competition.

" In the actual market for world oil, howewer, with its price far
above its supply cost’ to begin wzth, reflecting the severe ..
‘restraint onm competltlon, the sane increase in demand for world
0il would leave its’ price logically indeterminant: it might Yise,
fall, or stay the samé. The outcome in this case will depend on
the change in the volume of oil offered by séllers in the world oil
market in response to the increase in the demand for it.-'Thus, the
question is the degree to which crude oil suppllers resist the : -
temptation to cut .price to get Soviet sales,’ should that country
becone a crude oil importer. . I ‘

145/ Figures on OPBC country exports of crude oil ‘were taken from
: Bxhibit 52, All other figures were taken from BP Statistical - ;
Review of the World:-0il Industry, 1976 ‘issue, R.19 and 1975
1ssue, p. 10.

P ' /These 400
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These hOOJthousahd tefrelé?pEffaa§TWé%e exported from the non-OPEC,
non-ceﬁtrally plahnedwgfbubibf Targely developing. countries in Africa,
Latin America, A31a, angd* the Middle Bastu - Iftrude 0il exports from . -
thls group of countrles 1ncreased’by 10. per cent: per annum through

1990 and OPEC exports remained &t their 1975 level, ‘the resulting

1,671 million barrels per ‘day’ 411990 ‘Would' be 7 'per cent of OPEC

crude oil exports in ‘1990 (iJe., T.7/24.0=7.0 per cent). However,
many of the countrieéfthat'wbﬁld*%éceﬁnt fcf:thisile?ﬁmillion'baﬂrels
per day of crude oi17eiﬁbftE“ih“thé“#ééttlg90'areanowe by and large, ; .
capital-sterved and,Afer a variety of reasohé they are having serious, :
problems increasiegftﬁeif“érude1oiI*éxpo?ts;"IﬁzwouldhthereforEﬁbEf
difficult for manyfef“tﬁé countries ‘in-this group-to: achieve g:10 -

per cent average anﬁd&fffﬁté’of7inereaee in ‘thetr- érude oil exports

up to the end of the“eighfiés,?éﬁoveﬂaﬁd:béycndﬁthe'increase in
production required’beeéusefﬁf*risingfdemésticﬂoilvrequirements.

In addition, thé "?"fp‘erriéeht"-"fieéui"e derived- abové-ie.an upward-tiased -
estimate of the resultlng pressure“bh"OPEC ‘because. the volume of the ...
OPEC crude 0il’ outpﬁt wouid 8l80" be increasing: if’satisfaction of -- - e
rising world demand for crude’ 0ile “For exampie; 4f crude oil . i g
exports from OPEC‘countrles were  to ‘ihorease at 5. per cent per annum
through 1990° wh11e the 10 per dént’ per” annum rate wak' sustained in

the other group of countrles, then they would be exportlng a volume

Wt g s

of’ crude 011 1n 1990 that would be about 3 per cent of OPEC's expected
exports in that year (i.e., 1,?/49 9 3.4), W

Thus, 1t 1s expected th&t crude oil exports from thls group of
non-OPEC oxl-exportlng countrles w111 be small relative to OPEC exports
durlng the emghtles.‘ small that 1s to BaY o in the sense that OPEC
producing countries will probably be easzly capable of accom-odatlng
them by relatlvely minor cutbacks in the‘VOlume of thelr exports of
crude oil to the world market. ' '

 Thé basic ¢onclusion at .this‘ poznt is that durlng the e1ght1es
the main threat to the prlce structure for “world crude 611 is presented
neither :by the centrally planned group of economles nor by the_i’:
rewmaining" group of non-OPEC 011~exportxﬁg and develop1ng countrles
but, rather, by, forces within the OPEC country membershlp itselfl®
/A lead-time
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A lead-time of about a decade 1s requlred between the 1n1tzal
decision to explore for 6il and the tlme at whigh -0il from new fields
begins to reach the,world market in s1gn1f1cant quantltzes. ThlB would
mean that 1n the n1net1es, productlon of crude oil for export from the
* non-OPEC, non-soczal;st ‘block group of countrles could represent an
alncreaslngly 51§n1flcant ‘threat to the prlce structure of world crude
_ail, or, at least, it might . be" seen that -way -by :somé" OPEC member
producers. There are . two crltlcal varlables ‘here. -The flrst is the
rate at’ wh1ch new and large’ 6il- dlscoverxes are made in non-OPEC
~countr1es and then exploited by ‘them for sale in the world oil market
;{1.e., the prlce elast1c1ty of” supply of crude 0il from these . .
countries).l _&é/ The nost 1mportant 1mponderab1e however, is the
degree of threat that.OPEC country producers perceive in theSe rlslng
- erude 011 exports and the . price—cuttlng dzspositlon that it generates
‘on their part as this pracéss ‘unfolds° _

Clearly, 1t 1s 1mp0881b1e to predlct the outcome of these :J_
pressures w1th hlgh conizdence, ~but two assumptzons ‘will: be made here.

first; that durlng the Aineties’ 1arge volumes ;of crude 0il from now

7.

undisoovered flelds w111 .begin: reaoh1ng the world oil narket 1n _

. inereasingly slgnlglcant quantit1es, and second .that thé downward y
pressure exerted on pr%ces by !these volumes of newly-dlscovered 011
will imcreass durlng the ninetiec. T '

It has Just been stated that newly-dzscOVered crude oil produced
in developlng, non-OPEC member countries wxll probably begin’ reach1ng
world market in ‘the nineties, thereby depresslng the price of )
1nternaflona11y traded crude. pil. Just how reallstlc is:it however,
~ to. believe that these countrles really have these volumes “of crude
0il, quite apart from the obvious fact that we slmply do not have "
sufficient knowledge to predict with any reasonable degree of certalnty

either the scale or the precise timing that will be 1nvolved 1n

bringing these volumes to bear on prlceS._hjﬁ

-t

146/ The rapidity of %hisyprooess will- hinge largely on theé ‘ability
of this group of-éountriés to secure foreign capital and
technological expertise.,

/The information
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' The informhtion. provided invExhibit. 57 is useful in gauging the
present potent1a1 for suctessful ail-exploration. investments in the -
developlng countrles."Geologlcal ‘knowledge. . suggeqt that sedlmentary
ared# have 'a reéelati¢ély Nighiprobablitity: offcontamnlng 51gn1ficant
deposits of “H&¥uFal’ crude 6ilssis One=hal £- of the world's sedlmentary )
land ared lies-in thevdevelopingrcountries of. Latin. America, Afrlca,'44‘;
and Asia.’'The’ potentlal ‘oil-bearing:land area. in:this group. of ‘three |
regions is five' timés the oilsbéaring land area in, the Middle East.

'The cumulative number:of:exploratory: wells, indicates the degree
to whlch ‘investments have*alréady been made to, 1dent1fy the stock of o
0il in place’ while the divisionm "of theuoumulative aumper of. exploratory
wells by ‘the ‘aréd of ‘potentially oil-besring land measures the. extent
to which th& process o identifyiug the -stack of o0il in place has been
undertaken’ hlstorlcdlly. ‘Tn-the case of .the developing countr1es;_‘
other than the Middle East, the data‘in: Exhlblt 57 show that thl&;
task has hardly begun, ‘there. ‘being-less: than ~one. exploratory well
:drllled for” every ‘6te Hiirdred sthousand.:: ‘sqyare miles of, potent1a1 011~ .
bearing land aréd. ' This ratio.is less: than one-tweptleth of that for ;J
the United ‘States, the world's most. ihoroughly.explored country, end :H
it 1s less than dnetthird’ the comparable; ratio. for. the USSR and for ”‘f
the world as 2’ wholeit ~ UL Tt il o aumieee sl o

v The follow1ng conclusions seem reasonables:, ,}%..there i; a TT‘ ri:
; substantial petroleum drilling gap.in the develop;ng countrles ofhihe
world. Moreover, ‘the non-OPEC developing countries of the. world

possess zbout half the worldvpetroleum prospectmvewgree. An opportunity
fof’éuﬁstéh%fdl'df500veries'iuvLatin-Ameria,_Afriea and Madagascar, :
S. and S E. A51a i's apparent".iﬁz/ V L

.. ‘}«“ B ,-‘f .

1h 2/ BiF.’ Grossllng,f"The ‘Petroleum Exploratlon Challenge With Respect
to- the Developing Nations", published in R.F. Mayer (Ed. )y
The Future of Nature-made Petroleum and Gas; Téchnical Reports
of an International Conference sponsored. By the .United Nations
Institute for Training and Research (UNITAR) and the International
.. Institute for Applied Systems Ana1y31s (IIASA), (Pergamon Press.
' New York, 1977), »- 68° Y . A
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But obvaously what is at issue in the present context is not
simply having. the 011 in the ground in the developing countrles.
Clearly, this is a necessary ‘¢ondition for. surfaging it for export in
the future. But, as noted earlier, accompllshment on this account in
.the future will hlnge largely on the degree: to. which the developlng
countries can secure the capltal and the technolog;cal expertlse to
undertake these tasks successfully ‘and relatively repldly. ThlS .
forecast assumes that the supply response .in the developlné countrles
will be suffzcient to depress price’durzng the. n;netzes.‘ If thas
expectation is not reallzed, then, it would-be. argued that the price
of Internatlonally traded crude O3 will be ‘higher durlng the nlnetles
than antlczpated here. No one really knows-the outcome in store on"
this account. O e o

Whatever the outcome. however, during; the elghtles and the
nineties there w111 be a sustained. downward, pressure on _price glven
the expectation that OPEC w111 ‘continue: to lack a quota scheme for
allocating total productlon amoig its:member countrles. In the abSence
of such a. scheme, there wlll be an enduring and ., flnanclally hard-toa’fﬂ
resist temptatlon for all crude oil:sellers-to gut. prlces. This is = -~
exactly .the case at present, but,up to.now, this pressure has been
contained . . R I SN .

The contalnment of th;s ddwnward -pressure . on prlces 1n the
future warrants comment. ' The - incéntive  for. prlvate and State oil - i
companies to. cut oil prlces 'has existed in.the past, and 1t has not’
always been resisted by them. ¥or the most part, .the extent of prlce
cutting has been qulte llmlted in re¢ent years, bdut the progresslve
tendency towards the dlrect ‘sale of crude oil. by host governments

Y,

- a trend which. 15 expected to continue.during the forecast period -
will, accentuate thls pressure even more in the future. The 1ncent1ve

far countries to sell dlrect and to cut prices to do so w111 also be
intensified wzth the progresszve nationallzatlon of the crude oil
producing 1ndustr1es 1n OPEC member countries and W1th the desire of many
of these- countries to capture a larger share of the large, 1ncreas1ng

and extremely. profltable United States oil 1mport market.- The
: B /exlstence of"
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exlstence of this, pressure does not - imply- that 1t w111 actually be'
transformed into lower prlces, hﬁweVer,rand judging the degree of ~

containment- of .this. mounting pressure on the prige of world crude”vlT i

011 is the: most crltlcal step 1n “its: forecasting., )
‘Changes. in. the structure of the crude: il produclng 1ndustry

over the forecast perlod are expected tovincrease the downward pressure::

on the price of world erude 011. it is.expected, that Saud1 Arabia
will ‘soon natlonalzze 1ts crude 0il producing 1ndustry. At that
point, about seven-tenthe of crude 0il- productlon 1n OPEC ‘member
countries will be accounted for' by countries in Whlch the ma;or 0il
companles have nelther equ1ty crude oil rights nor buy-back obllgat1ons
(the" current proportlon 1s about oné-half), and when thls happens,“**
legally stlpulated buy-back pri&es ‘andrvolumes An the non-natlonallzed
-oil=-éxporting countrles w1ll "to a1l ‘intgnts and purposes; become
non-binding: - then, elther oompany tax=paid,. costs per barrel in-the -~
States wherethe 011 1ndustry haE' notibeen natlonallzed w111 stay
competitive with those bezng “Gftered “in. ;the’ States wherethelndustry
has been natlonal1zed ‘or basiness willw simply. be transferred ‘from ‘the
former: toy the. latter. Host governments which prev1ously had buy-baek
agreements'w1th the comoeules Will be underjgreater pressure as’ they
find that they must market their ‘ovn oil. without the protectlon
afforded to them.in the past by’ these-agreements. Y
Nevertheless. the assumptlon of a move toward the increased
natlonalzzatlon of crude 011 product1on in OPEC member countrles in
~the future is certalnly ‘not 4 ‘sufficient ‘basis for concludlng that,
" on this account alone, crude ‘oil" prices will deollne.: Oné need “look
"no ‘farther than to the pattern ‘0f ‘crude. 0il. prlces s:nce 1973 to
appreclate the fallacy of such a posztlon.. However, that pattern
alse shows that alleged prlce Gutting:by- -‘host governments since 1973

"' has ‘been heavily, but certainly not. excluSIVelY.‘concentrated in"OPEC

States with, natlopalized %il industries: .. Iran, Iraq, Algeria and
Libya.: With the loss of'bubiack arrangements as a résult of '
nationalization and the growth in the volume of natlonallzed 01k .
entering world markets, the pressure on prices will increase.

' /Thus, it
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‘Thas, it may be expected - though this need not be the cage in any
logically compelllng sense - that .competition between the producing
countriesin thlrd-party markets and . in the fixing of crude 0il
acqulsltlon ‘costs to the companles will increase- over tlme,’and
that, glven the contlnulng competition. in;bil refihing and marketing
operations, this’ 1ncreased competltlon .at the point of’ crude oil sale
could be - transformed 1nto a downward pressure on- world crude oil
price. “Once agaln, the crltlcal step.-in forecasting ‘world crude 0il
prices is ‘to’ gauge the degree tq which .this pressure ‘ig contalned
over the nekt two decades. ' e '

A(c) Chahges’ in the ener olicies of -the industriéliZEd;
oil-deficit” countr1es . :

. Energy .policies in the- 1ndustr1a11zed,:011~def1c1t countries
will have repercussions on the prlce of_world crude o0il over ‘the
forecast ‘horjzon, Ab noted earller, there is a noticeable- absence
of interest-among-théseée- countrles 1n-mult11aterally co-ordlnated action
to reduce the present”level ot” world crude 011 prlces .quickly and
substantlallyg ‘This-{8 not surprlslng, glven the ‘diversity ‘of vested
:‘1nterests and_expectatlons 1nv01ved¢ Great Br1ta1n, Norway.; 'and
‘_ other European-cpunfr1e3‘w1th crude 011 and natural gas:interests in
‘ thetNorth Sea are not dlsposed to support multllateral actibn:désigned
,to break - the- price structure for :orld o:.lc .They see.-their futuré: |
from ‘the point of view of the oil exporter, and this makes them inclined
~ to oppose such action. -The Netherlands, whlch is a major exporter of
" natural gas, takes a similar vlew. . &

A variety of 1ndustr1a11zed countrles, many with no substantial
overseas interests’ in oil, are also relugtanthto_301n wlth.others‘ln
action desigmed~to‘bring down the ériceref world oil: the fear of
embargo is.ever-present with them,‘and peliey-makers in-these céuntries
.probably -believe that the llkely costs of domestlc economic disruption
resultlng from an embargo would not be adequately compensated by the
gain in the: form of:the’ Towet prlces expected through - concerted actlon°
One.may disagree with such an evaluation, but what counts in the - -
present instance is that it undoubtedly underlies the decision of some
governments not to join such groups.

' /There are
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There are also a variety- of 1ndustr1allzed oil-importing
countries with: produeing' véntureés’ in the Mlddle East who. fear
:reprlsals if. they were-to’ 301n in multzlaterally organlzed price-
breaking schemes. -Again,- ‘one - may dlsagree w1th the evaluation.
Nonetheless, a country's decision whe ther or not to join. the price=- -
breaklng group -can’ only be: explalned in terms of its own. expectatlona.

After, the abrupt iticrease’ in’ world 011 prlces in Octeber 1973
there wag an initial:period in. which the Unlted States government was
apparently testing the.degree of" solldarity among the industrialized
011—1mport1ng countries in- isipport’ of actlon that m1ght. inter alia,
bring down weorld oil prices. There was no off1¢1a1 commitment to
such a stratng. it _setumed:. that .the 1dea was mereiy beiﬁé—mooted. For
the reasons noted above, however. solzdarzty was . foundl: 1ack1ng. Since
then, the makers of Unlted States forelgn policy have not” placed any
stress. én the p0551b111ty of multlnat;onellx .ca=-ordinated ‘action” among
the.0il- -deficeit, 1ndustr1a11zed countryes AS . 4 .means of’achxev1ng the
qobgectlve of 1mmed1a€ely lower prlces for worldd oils -t ”
1mport1ng countries’ for prlce-breakAng sohemea‘;s expected to per51st
over the forecast perlod. In short, 1f Jworld oil.pricesdo fall durlng
the next «two’ decades, it is not expected thqt it will«be due to ahy"”
multlnatlonalry oo-ordlnated actlon taken by the- 1nduatn1allzed, 011-
" importing governments to break the prlce structure of world oil.’ e

e Imc the shaplng of natzonal energy poligies, there ig at present
widespread emphasis in the 1ndustr1allzed 011-1mport1ng ‘countries
(and in others as well) on the substitutjon of- nuclear power plants
for fuel-oil fired- plants. Many policy makers believe. that 'this
substitution is desifable on the grounds of decreasing ‘the degree of
national vulnerability to'oii embargoes in the.future. ~Economiec gains
are also'eipected. On this latter p01nt however, the possibility of
a downward trend in world 011 prlces 15 recognized. by enérgy-policy
makers in-these countrles. and thls 1s the fundamental. reason for
dellberations on thé’ settlng of a mlnlmum ~safeguard price for’ 1mported
oil. ’ AR ' T A F ENCARERE S ’
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In January 1976 the European CoﬁmigsiGn adopted a minimum price
of 7.00 dollars per barrel for imported crude oil in order to protect !’
1nvestments in alternatlve~energy sources, particularly in North Sea
0il and gas.‘ should the average FOB.pirice of rimported .erude 011 ’
fall below ?.OO dollars- per Barrel; an-import/duty. would be 1ev1ed to
cover the dlfferenoe, " Other price: control mechanisms. are reportedly
under consxéerat1on in the Eﬁropean Commission.. The Intprnatlonal
Energy Agency (IEA)'has also’ adepted a minimum saieguard Pprice of 7.00
dollars per barrel, Zha’ it member countries:undertake. not to sell

- imported crude 0il in their domestlc markets at lass thap that ..

pr1ce.}£§/ The '7.00 dollars per barrel minimum. safeguard prlce w1ll
not afford protectlon to all: prdsPectlve inyestments. in nev energy
sSources, however. Accordlng to IEA estimates, -only: one-thlrd of the
new capaclty expected “to be: “éperational in-IEA countrles by 1980 w111
have average costs beiow ©.00 dollarsy: and only one-half will have
average costs below 8 00 dollars: per: ‘barrels . However, accordlng to
the IEA, the 7 o]¢) dollarh tinimun - safeguard price will be. suffzclent
to protect "...large -Yo-mediun-sized Nonth Sea. figlds, much of the ‘
deep~ and surface-mlned Vnited States coal:. output.y, oil produced in
North Amerlca by Sec0ndary “and -tertiary: recovery,. North Alaska and
Canada's "MacKenzie Valley:cruderoil.and gasy and ;most Unzted States
(and European3 ‘nuclear plants...’ LAY/ e e L
' The message’ ‘for ‘sellers of world oil is clear: ’reductiqps in

. .

theiFOB prlce of world crude o0il to the level of -the m1n1mum

safeguard price are welcome, but prices lower than this will threaten
the flnanclal viability of past investments in nuclear, power plants .
and other substltute energy proaects in the 1ndustr1a11zed countrles.n
The analogy w1th coal during the fifties and szxt;es 1p all too clear.

M

148/ "Brlghter prospects this - year?", Petroleum Economzst January,
1976, p.2; and "EEC Comnission adopts 'floor' price, Petroleum
Economist, February 1976, p.h8 See also: ‘MEEC'also seeks

'protectlon’ plan for new energy sounrces'',; Petroleum.;ntgl;egence
Weekly,'19 January 1976, ppe3-Y4. e .

149/ See:’ Petroleum Intelligence Weekly, 02.c1t., p.# |
D)L /It is
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It is to be ‘expected that if and when world 011 prices approach
the IEA's minimum safeguard 11m1t of 7 00 dollars (of 1976) per barrel
(6.30 dollars in 1975 prioes) these governments ‘will take action to

'‘protect’ their- investments 1n coal nuclear power and other alternative
energy-supply projeets. If. thls pollcy of protectlon does emerge,:
thesé governments will: con;ront a sztuatlon ezmllar to that which they
faced ' in the fifties .and sxxtles, he dlfference being that, in -
addition to protecting 1ndlgenous coal and oil’ from imported oil as.
was the case in.the fifties, they w1ll now be under pressure to
protect nuclear.power as. well. One may dlsagree stréngly on economic
grounds about the wipdom of protectzng coal and nuclear power on‘a~
total cost basis,: but what, c?unts 1n the present instancé is the - fact-
of protection,: not. its, defen31b111ty. For 1f protectlon'is accorded -
to these ehergy Andustries agalnst imported oil, it will helyp to break
the rate of ‘de¢line .in world 011 prlces at that tlme. - e E{

Somé clarlfmcatzon is needed on thlS latter p01nt. The
governments of the: Lndustr1a11zed 011-1mport1ng countrles may not -
want the 7.00-dollar price,for world 011 to be breached. However;
as they themselves reallze, they do not have the powér to get the prlce
of world oil, for -they do not control 1ts supply. “These governments:
may, ‘at.that point, use. 1mport tarlffs, prloe regulation, or both _
devices to keep the domestic price of 1mported crude 011 at no less ..

than 7.00:dollars per barrel, FOB. Alternatlvely, they ‘day let: i ¥

domestic energy prices fall and grant dlrect subs;dles to 'inefficient
‘energy supplierss . . v g “_ g - e e
-However, although. theee countrles cannot flx the price of world
crude o6il, their- energy. p011c1es can have an’ 1mpact on its price. As
" was shown ih Section I, the protectlve energy policles of the - - |
industrialized countries towards 1nd1genous energy indtistries have -
béen quite important .in determlnlng the level of world 0il’ pr1ces 1n
thepost-war'perzodaT—it is aesumed here that 1f and when the. price Qf‘
rIvorld: crude 011 begzns to approach ? 00 dollaré per barfel in’ 19?5

/dollars (or
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dollars (or 6. 20 dollars per. barrel, in 1975 -prices), _gd/ these
govertments w111 1n1t1ate actlon to protect their nuclear po*er (and
other) energy 1ndustr1es. It 15 also. assnmed, ‘however,’ that if thls

: 901nt is reached, the competltlve interplay bétween sellers and buyers
of world crade o:l w111 be sufflclent to- drive" prlce below the IEA'
6.30 dollars per barrel llmlt (converted te 1975- Pflcee)o "If tariffs
are 1éVied on 1mported cruqe 011 g0ld at -prices-below ‘this level, a
portion of the’ economlc rent Ain _erude 0il production will ‘then be
transferred from produclng to 1mport1ng countries.’ At that poznt,

:‘the importing countrles wlll no more be.able o Tix" the level of world
-erude 0il prices than they could in the. past wher the aim of their
pollCles was ba51cally to protect their-damésticicoal’ and 0il industries.

(v) | =

A forecast_of,the Arlce«of=3aud1xArab1an 11 ht crude 0il through
thJear 2 00 B T ".’E"‘.- Yot PR A =

x‘,’_\; ~ T my s

(a) Introduction: iwie
Thls sectlon presents a: forecast of” the OfflClal prlce (1n 1975

dollars) of Saudl Arabian. light c¢rude oil (FOB Ras Tanura) through<:=
the end of the .centurys . The: ﬁollowxng points should be kept xn mlnd

R _w.. : .
o o N BRSRRT
I t : ¢

.1n approachlng thls forecast::. -

' Flrst, the price being forecast here is the off1c1al State price
,for large volume contracts for- future- delivery of thls crude 011,
assum1ng all discounting to be reflected in"its prlce. Dlscounts,
‘a51de, thls is the price received- “for diréct sales of crude 011 by .
State 011 companles and also the price at which the maJOr 011 companies
sell their crude 0il in third-party markets (Exhibit 51)°

' Second, the price.being forecast is not the spot market price

for thls crude o11° The spot price'is the prlce bald now for immediate

de11very,‘and it will fluctuate above-and below the off1c1a1 State

! AN

120/ The ‘index of world consumer prices 1ncreased by 1l.2 per cent
during 1975-1976. " See: International Monetary Fund,-International

Financial Statistics, Vol. XXX,"Ne 8, August 1977, P- 29.,,”;.;f‘.

R AT : . /prxce over
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“prlce over tlme, the two prlces belng Llnked by storage costs,
1nterest rates, and so forth. SRS S e B t.LS
‘ Thlrd,‘two forecasts -are presented of the off1c1al State: prlce
:for Saudi Arabian:light .crude oils. The first forecast presents. the
track of the most likely price. of .this orude~oinghtough the.end of
this century., Siuce it is realized that it .is extremely improbable
that any of these .most, llkely grlcas will. actually emerge y however,
a Baye51an-based forecast. . is also -presented of the probabllmty that
the actual prlqe of this crude oil will fall. wmthln specified.ranges
. of price .over the forecast horizon.  The, iarecast of . the track of most
gllkely prlces is, advantageous ;to sinvestment, analysts, who, when all
-is Sald and done, must ultlmately select what they believe is the.
most 1ike1y tfack df przce% 6T this cfﬁde dIi over the next. quarter-
- century. The forecast of likely price ranges is helpful to- ‘these
same analysts 1n approachlng the task of sensz£1v1ty analy51s, while
'1t also glves a clear i&Ea of the pattern of potent1a1 disperslon in
7future prlces for world 011 as antlclpated by the author. If the
:ueeder diéagrees w1th the author's seiect:on of prlce ranges and the1r
Aﬁass1gn%u probablllty values, he may retaln the methodology developed
here, maklng hls own assumptlons and deductlons.“ ' -
o ?ourth, the forecast ﬁresented here was geuereted qualltatlvely.
Quantltatlve forecast methode were con81dered but they were regected.
'The rev1ew of world crude o1ixprlce formatlon presented 1n Sectlon I
”of thls Chapter argued that 1n the post-war era fheré have been four
analytlcally dlstlnct perlods of prlce forﬁetzon, not’ just one. The
app11catlon of least squares or related techn:ques to grouplngs of
these dlstlnct perlods would be 1ndefens:ble because of the serious
'hetroskedastlclty that would be generateda -

In general, ‘statistical forecasting procedures are rejected
because they are incompatible with the large element of instability
inherent in. the process whlch generates world: crude 011 prlces and
.also, because of the extended-durat1on of the foreoast perlod 1978-
2000. . ‘These reservatlons are relevant to both fime-series foreoastlng
techfiiques and to the variety of mathematical modelling (i.e., causal)

/predictive techniques
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" pred1ct1ve technlques as well.; This latter collection of" techniqoes

the equzllbrlum prlce of perfect competltion and also presume knowledge
of the value of a series of independent, :causal. wvariables over the
next quarter century.A In these circumstances, it seems better to
predict prlce itself, qualltatlvely and dlrectly.,,

Aswnoted earller, lndgedehtwogwtﬁe“degree to which the strong
pent-up pressure on the prlce of world .0il cont;nues to be dammed up
in the" future as it has been 1n .the past is the critical step in its
forecast. Any forecast method that assumes- that the price ‘of world
crude 011 is the 51mple result of the interaction of demand and supply
in a competltive market for world ¢rude oil reflects ignorance of both
the past and the present prlce formation process for this commodlty.
This does not glve a yery sound,basis for:-predicting: its prlce in the
future.’ Forecastlng world crude oil prices using: time as the only
1ndependent varlable, however elegant the:lagging sequence’ and complex
the mathematlcs,hls an excerc;se devozd of:economic- content and 1t”’
is resected out-of—handoz On the other handy-the qualitative- method
used here does suffer logically because the jump from- -analysis’ 'to
forecast is not ratlonally compelllnga- In this case, however, the |

forecast is rooted 1n_prlor analysis, and this analysis may prove

helpful to those whose subsequent judgement about future prlce carries
them elsewhere, even though they may agreg. on-the underlylng dynamlcs
at work in shaplng prlces, hlstorlcally and :prospectively. o
Flfth, in thls same veln, it is belleved that crude oil price
formatlon durlng the eighties will be essentlally comparable, in terms
of the dynamlcs 1nvolved, to the perlod 1952-1957 (Exhibit 48). During
the nlnetles, dlfferent pr1ce dynamlcs are expected, more akin to the
period 1958-1970 but, again, analytically distinct from it. Although
it is useful to make analogies between each of these pasgt . two periods
and future periods, the assumption that the price performance during
these two past periode w111 be replicated:in the future would
constltute a glar1ng non-segumtur. Analogles of thls sort are useful
for gauging the pressure ‘on price 'in the future. ‘but not for measuring

.

it. TRt I P s
/Sixth, although
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R IS PLY S L A S L RIS R NI T R IS S . :
e QuSiith,-although;thezdesgribfionuof tbepcrigiEal'forces-begring
-on the;futnre~price'oi:WOrld.cruéabﬂil\iémptésented eryptically in
this section, in each case.the past.and future.operation of the forces
noted ‘briefly herefhashbeenadissussedJét:1engthmin“previou53sections
-:ofxChapterNZ@léi/ The reader-is-referred toqthpsé.ﬁiécnssions for.
ampilflcatlon. ViDL SR mEaee e amiae arlone ey oand b

', {b) The: most. 1ikely-price: of : world grude:eil im 1990 and:2000
:AQ{ 1~The track-of the most-likely price of. Saudi: Arabiapslight -
‘erude oil: (in*1975 dollars; FOB Ras:iTanura):isishown in Exhibit -
58 together with historical. prices-in current -and. constant dollars.

Hlstor1calxand"forecast real prices:are plotted:- graphically in
Dzagram 1° ¢ BRI AT S BEETAN T ST T eyt,, R Rt
“y.: - The real price:of. this cruderoil is-expected to remain at.its
cﬁrrent&evel.thrpnghgtheqeightxesfandvthsnwtpﬁdgcllne by an- average
“of: 2 per cent per annum during the:minetiess . The termimal prices in
. -1990 and;2000:ghoudd be:interpreted:as:rough:averages, :say. for 19289~
1992: and-1998+2002. respectively; rather:iban as precisely applicable
-9 thoseé. two, terminal years, ..All prices: for;years-betygen. 1990-2000
are: sigple- geometric: interpolations.and, agaln,,spou;d'be takén with:
a~gra1n of salt.+ . - R O R B R TC PPN T
"3émt © .The: follaw1&g ideas underlie: the fors¢ast. of the price of
Saudi Arab;an‘light crude oil- durlng‘the eightiesz .~y ST
ORI First, OPEC member countries, taken.as:a group:will continue to
+.act as if they viewed the.@rafltrmaxamizingﬁpricenﬁurln$?19?5~l990 as
10.80 doliars~of‘1975‘“er'barrel of Saudi-Arabian light crude:oil.
Prlces could go- hlgher, but- this is viewed as: improbables It ds:-much
more likely that:they will -be: lbwer.&éd/ Whatever the turn.of, eyents
.polltlcally. it is assumed that: OPEC membervcountrges taken as & group
.will not deviate from 8 polity of profit~magimization. . They need not,
50 1t is- expected that they will not. S wmhanwe s e wwe s

st Ceman

See Chapter 2, Sectioms I-IILe ~. v - ' s wiire 7a"

Later, in the Bayesian-based forecast, probabllltles will- be
assigned to statements such as these, and the reason for the
expectations presented will be explained. :

/Second. increased’
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Second, 1uoreased ‘pressure on pr;ce from increased supplies of

crude 011 for theworld: market . produoed 1n countrles outside :OPEC w111_
not be 31gn1f1cant during.the elghtlesql; o e gt
Thlrd, 1f ‘the' group of: countrles w;th oentrally planned econom1es
do become net 1mporters ‘of petroleum durlng the eighties, the increased
pressure on the prioe ‘of world crude 011 on th1s ‘account will not be
81gn1ficant during that decade.., . . R L g ._J
Fourth, ‘the- energy policies. of the 1ndustr1allzed, oll-zmportzng
countrles in generalwandfof the: Un;ted States in ‘particular will not
be orlented to brlnglng down the price of vorld of1 ‘sharply and. -
rapldly._ These countries will remain passzve prlce-takers in thzs
policy aense.'a R A R e . o
. F1fth, 1t 'is’ assumed-. that the downward pressure on price born of
the cont1nu1ng and Yarge prrce-oost gap durlng thé eighties will be
contalned by group ‘¢chesion:on. pr;ce-pollcy w1th1n OPEC and by oohes:on
between the host ‘governments and. the maaor znternatlonal 0il- oompanles.
By way of comparlson, “during 1951-1957 the rea1 prloe of this crude
011 decllned, ‘on average, by l.l .per cent per ‘Annum’. ‘This was a period
durlng whlch contiok: over world. crude oil supply and price was firmly
r‘in the hands of the seven major 1nternationa1 6i1” companies, which
ualso managed to malntaan high. .group cohes;on on price policy. . Whlle
_,there were seVen companies in. -power durlng 1951 1957, However, pover
‘ withzn OPEC is now heavily: concentrated in two countries:. (Saud1 Arabia
#and Iran), ‘and will: continue. to be so durlng ‘the: ‘eighties.. The first of
these countrles has already shown 1ts w1111ngness and ability. to punleh
‘3those o11-export1ng countries whlch establleh ‘prices higher than the
' level 1t ‘considers: appropriate, and in ‘this regard there-is evzdence to
{suggest that one of the: basic. 1deas behlnd Saudi Arabia's prlolng
strategy slnoe 1975 has: been to stablllze the price of world. 011 in
real terms (see Exhibit 58). On the other hand, Saudi Arab;a has no
_comparable poWér'to'stop-pnieezgnttlngg However, three ioroes_are
_seen as suffi¢ient during the eighties to dam up the.immense downward
.Lpressure on price born of, the prloe-cost gap.' first, the ability and
,‘wzlllngness of Saudi Arabia and some of the other major producers in
OPEC to



' OPEC to cut Beck‘on éhe volume of.crudeuoil»productionﬁﬂqrythe world
‘market as lts przce weakens through. the actipn of price-cutters; second,
the re51stance to prlce-cuttgng by, .the major.crude oil exporting
countrles on the grounds that each knows: that. .the, price could ‘he
pushed down rapidly toward the long-run. incremental supply cost of.
crude 011' and fzpally. the force of nationalism, whieh dn the present
'context means the force rooted din the desire of the oil-exporting .
countr;es not to lpse face internationally by engaging in econonic
competltlon Wlth each otber that,,;n the end, would.work to the
disadvantage of every one of them and to the clear advantage of<the -
developed countrles. PO S TS 1 BRI ot R

_ Durlng the nlnetles,,the prlgerof Saudl Arablan crude '0il ‘is<.
‘“expected to decllne .on .gverage. by 2. .per cent per .annum from its:most:
an1ke1y prlce of 10, 80 dollars. (of .%978). per barrel .in 1920, ' Hence,. -
'the most llkely prlce of thls crude 9%k in.the year. 2000 «ie expected .
_ to be 8 82 dollars (Qf 19?5) .per. barrel {(FOB Ras:-Tanura).. ' -Thelikey -
-1deas on wh1ch thls forecaat rest§ are -the. . following: -~ .. 1 40 N
) y Flrst, energy pollcles in the .industrialized oil=importing-.:
countrles W111 contlnue to be passive, with respeot. to. the ‘price. of .

world 011. S F PR g N =

L e o Secondv the downward pressure on, the price of natural .crude :oil:
:‘1n the world market w111 be greater during. the. nineties than durlhg ‘the

velghtles because the 1ncreased supply.of..crude oil for the world market .
and the 1ncreased number of non-OPEC sellers will.loosen the.grip of

| OPEC over 1ts supply and therefpre, over.-its price, while the group-

of countrles w1th centrally plapned econonies will become a -
progre551ve1y larger net importer, of. oil in. the world market during

the nlnetles, and 1t w1;1 pit seller. against seller -to get its imported

0il at least cost thus putting 011 prices.under stronger downward-

pressure in the  process. .. P - . A

. Thzrd although OPEC's control of supply will be weakened-during

the nlnetles, the degree of thatﬁcontrol will still:remain relatively
strong., ThlS is 1mp11ed in the selection of a 2 per cent average

annual rate of decllne in world crude oil prlces during 1990-2000.

/By way
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By way of comparison, during 1958-1970 the real price of world oil
decllned by 7el per cent annually, due laxgely to the looser'ng grip

of the majors . over: ‘the - supply of crude 011 1u the world market (Exhibit

Fourth, _asprice of 8.82" ddllars (of 1975) per. barrel in the year
2000 1mplles significant reductlons 1n the wemghted average government-
take per barrel during: the-nlnetles under the pressure.of: rising long-
run incremental supply costs- (Exhlblt 56)..“The,essumptlpn is made here
that theSe reductions will" be accepted beceuse it will make gdod °
business sense at each step in time to eccept them.

Flfth, while some’ synthetlc 011 1nve§tments might be trlggered
towards the end of ‘ther eighties,’ durlng the nineties the price of ‘st
natural crude 0i}l will be substantlally below the minimum economic
supply cost of synthetic oil (even at a 12 per. cent opportunity ‘dost of
capltal), so- that downward pressure on prlces on this count during that
time can, be discounted.: '

(c) The .range. of. expected prlces 1n 1990 and 2000

_ ' The probablllty that £the procesa of crude 011 price formation will
generate these most likely: prices exactly as fqrecast (10280 and 8.82
dollars of 1975 in, 1996-and’ 2000, respectlvely) 18 virtually zero in
a strlctly statistical sense, although these prlces are viewed 'as more
prohable than any others in thoke years. For thls reasony it- ig"
1mportant to specify as clearly’ ‘as p0551b1e the pattern of stability '
thought to be inherent in world crude oil prlces over the:forecast
perlod.' Thig involves ‘the nece351ty of estlmatlng the probability-
that spe01f1ed ranges of price st glven polnts-ln-time in the future -
will include the actual price-of world crude 0il. . . -

For this purnase, Baye51an ana1y51s w111 be. appl;ed by isolating
distinct ranges of world oil prices w1th1n whlch the actual price might
fall in 1990 and.then ih’ 2000.: FOIIOW1ng thzs, a level of probability
is assigned to the possibility that the actual price will. fall within™
each of theee ranges in each of these two years. The joint probablllty '
is then calculated that the price will fall wlthln a specific range in’ ik
the year 2000, given the prior probability of it having fallen in a

particular range in 1990,
s /With market
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W1th market prlces now so far above the maxlmum long-run supply
cost of natural crude 011, a forecast of éven hlgher prlcés in the
‘future would 1mply “that OPEC mémber countrles are’ underest1mat1ng the
prof1t-max1m1Z1ng price, that they reallze thls in the future and that
,they correct the underestlmations durlng the forecast perlod. ‘In’turn,
this requlres that,das a group, these countrlee fetain the power “to
fix the hlgher, proflt-maxlmlzing price 1n the futipe by reduding
supply. It 1s argued that while, as a group, they probably will have
this power durlng the elghtles, they will probably suffer & relative’’
logs in it during the nlnetles. TS e SERLE

On the other hand, a forecast of decllnxng real prioes for world
oil 1mp11es eroelon of control over supply - 1n short, a weakenlng of
the OPEC oartel. The hlgher the rate of decllne in’ prlce that is-
predlcted, the'hxgher the 1mplied rate of” erosxon of the cartel's
control over supplyo Conversely, ‘the hlgher ‘the rate of increase .in
the forecast pr;ce, the stronger the 1mp11ed control over supply.

, W1th respect to the 1ﬁent1flcataon of- prace ranges ‘for 1990,
the f1rst range 1solate& 1s gaven by all przces above the estimated
minimum supply coet of synthetlc 011 Ly 1990 1.e., lh 05 ‘dollars of
1975 (eee Exhlblt 59 ‘and Appendlx B).' iy dero probablllty 15 ass1gned
to the p0881b111ty that the actual prloe in 1990 Will fall ‘in ‘this ~ 7 ©
upper prlce range. This follows from the assumptxon that‘the proflt-““
maxlmlzlng prlce is,'and w111 contlnue to be, substantlally below the;'
substltuteulnduclng prlce. ' ; T o ' ' R

The second price range 1solated for 1990 is that defined by the s
minimum prlce of synthetlc oil, at the upper limit, and by the present -
price of world 0il at its lower 11m1t (1.e., between 14,05 and 10.80
dollars of 1975 per barrel)° A 5 per cent prdbablllty is asszgned to
the set of prlces in this range reflectlng the assumptlon that the
percexved 10 80 dollar proflt-max1m1z1ng prlce w1ll ‘not change
substantlally over the forecast horlzon from its assumed current level
of 10. 80 dollars of 1975 per barrel. These aesumptions are obv1ously
debatable, and those who thlnk otherw1se may’ a531gn thelr own -

-

probabllaty estimates to these events: - =

Lo oL .
A S, I TR R ,...!ﬂ

WU /he thirad 0 v
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The third prlce range isolated for 1990 includes all prices
below the estlmated maxlmum ‘longérun supply cogt of world oil in 1990.
A zero probabllxty 1s aesxgned to“alliprices in. thxs range. If dur1n8
1979-1980, prlce were 1n fact*'to decline: to the long-run supply cost of ‘wf
world oil, the structure of‘the*world crude: 0il . market would have been %~
converted in Just twelve years fron -one of .an ollgppoly to one of
perfect competltlon., whlle possiﬁle, :this- change 1s v1ewed ae not
being even. remotely probable. A T ; )

The nextprlcerange 1s01ated-£or 4990 ig; glven by the long~run
supply cost of world oil 111990 (1eee 4040 dollars of 1975 per barrel)
at the lower limit and by 8.31 dollars of 1975 per barrel at the upper
limit. This upper 11m1t would” emerge if the. present price declined at
an average rate of 2 O per cent” p.a. through 1990. A negllgible
probeb111ty 1s a551gned to prices iw this range (1'e., 0.40-8.31 dollars
per barrel), 81nce 1t is expected ‘that control over the supply of' world
0il will be sufflclently strong during the eighties to keep its real
price form decllnlng by mofe than 2: per’cent. per annum durlng 1978-1990.
Again, this p031t1on 15 debatablee Tovog S o

The last two prlce ‘rdnges isolated. for, 1990 are accorded the lion's. .
share of probablllty. I? the “real price, -of: world 011 decllned by 1 per
cent per annum from 1ts present Yevel; it would, reach % 49 dollars of -
1975 per barrel in 1990. The range between the present prlce, 10:80 “rovw
dollars per barrel, and that” price, 9.49 dollars, 1s ass1gnea a 70 per
cent chance of 1nc1ud1ng the a¢tual price..in 1990, whlle the prité
range between 9.49 and 8.31 dollars per barrel is aselgned the remaining
probablllty of 25 per cent. Obviously, the expectatlon 1nvolved here, )
in ‘both cases,: is that whlle OPhC member countries as & group w111’ .
continue to exoerclse a’ tlght control over the supply of. crude oil 1
being offered for sale in the- international market durlng the elghtlesgl
price-sllppage is expected, with.-slow rates of Sllppage be1ng viewed '
as more probable than hlghér ratess e
_ ‘With respect to ‘the year 2000, if.the actual prlce in 1990 were
in fact above the present price of 10.80 dollars of 1975 per barrel,
then a zero probablllty would ‘be-‘assigned to the event that it would, - .
LIV : ‘;‘ /once again,:

R L 7 . o4 [ :
- N R - N L -
. - {or . . . .‘.
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once again, fall within ‘that range <in '2000¢ @ Thé Peason for this-
position is the expectation ‘that declinfrg dontrol -ovér supply will
be sufficiently intense during the ninefie&cto ‘diive price below its 3
presént level' by ‘the:Jear: 2000, whatévér its&vidvsl in 19907 . A zero ..
probability is also’assigned to -the pbssibility that the actual price
in 2000 will fall beloir’the”estimdted 'maxifiom long-run supply cost of
world oil in that year, ¥.e.y 2.00 dollars of 19795 per:-barred, FOB
Ras Tanura. In other words, the possibility that the world-oil market
will be’ converted to one of perfect” competlt;on ih -this tentury is
viewed as mil. - Tt T petess SR p T q

The 'most’ likely' price range in{1990- was'defined as .
9.49-10.80 dollars of l@?S*péifbérrel;“ahdfthis was’ Assigned a 70 per
cent probabili%y;' If prices in 1990 actually were to fall within this
‘range, this would cons%ltute an indiéation on the degree of erosion in -
control over. the suppiy of world oil” ﬁuring the eighties,: a decade
durlng whlch it is expected that’ OPEC'%ill retain a relatively strong
degree of control over the supply of ‘world oily This information on .
the rate of sllppage in price during the' eighties provides the basis
" for a rough estlmate ‘0f "the downward pressure on price during the
nlnetles. a decade durlng whlch ¥ne cartel Y& control.over supply is
expected to fwedken. T T T TE L Ten e tasen b2 e ne

Durlng 1990-2000, three potentlal‘movemenbs from the:

" Lé e -

Appendlx B) N T T
ot "(a) The first ‘estimateés that in 2000 the tpper limit will -be-
10.80"doilars “nd the Loéwer limit 8.58 dollars, the.latter:being the
result of the 9.49%dollar price declining by 1:per.cent per annum .-
during 1990-2000. While a rate of declinme in prices ‘as: low as zero.. ..
Eo'Sng“per‘cent“is possible, higher rates of ‘déclide-than this'are ., ..
considered far more probable during 1990-2000, due-to the-expected. . -
loosening of OPEC's grip on supply. With this in aind, :ac‘tvwenty-per
cent probability is assigned to piices in the rénge?of§8q58a10;80 dollars
per barfel in 2000, given the prior probability of 70 pér cent:that:was
assigned to the range of 9.49-10.80 dollars for 1990.c:: S

" (b) The second range isolated for the year 2000 is 7.75-9.77
dollars per barrel. The price of 9.77 dollars would result if the

- /upper limit
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upper llmlt pr:ce of 10 80 dollars in 1990 decllned by 1 per cent per
annum through the year, ZOGO,-whzle the price of 7,75 dollars ~sould
emerge if: the lower. limit: price of 9. 49 dollars in 1990 fell by 2 per
cent per annum through the. year 2000. . This range {i.eoy 7 75-9 77
dollars) is viewed as the most probable of the three bezng d;scussed
here, and a 60 per cent probability is assigned to ;;. _

-+ (@), The. remaining 20 per cent ppgbgbilifytisréSSigqed to the
price range 7.00-8.82 dollars in the yesr 2000. The 7.00 dollar price
would emerge if theﬁuppenﬁlimiﬁvofttyg:9,39r19,80 do11ar price range
declined by 2 per .cent per annum.aqdhype;lpwer limit of tﬂis range
declined by 3 per cent per annunm.,.Rates of decline of this order are
considered quite possible, but much less so, théﬁ the 1 and 2 per cent
per annum rates.of decline in price,. to whlcn 60 per cent probabllzty
was just assigned..: . ., SRR [P s '

~.- If the :actual price . in 1990 dld fall w1th1n the range of 8.31-9.49
dollars, what price ranges would be_lso;ﬁggd.fqp thg year 2000, and what
probabilities would be assigned %o them? ,thwféqge 8.31-9.49 for 1990
it will be recalled, includesxthosédpriées‘bréckefed by the preéent
price declining at rates of 2 and 1 per cent per annum, . respectlvely.
. The :three price.ranges identified for .the. Year 2000, on the basxs of
-a 1990 price range of 8.31-9.49 dollars, are as follows:

«(a) The most probable case for the year 2000 in this 1nstance
~is glven.by_the range 6.13- ??75 dollars, the lower limit of which is
defined by-the pricé of 8.31 dollars falling at 3 per cent annually
through the year 2000, while the upper limit is given by the 9.49 dollar
price falling by 2 per cent per annum. Price decllnes of thls order
are -what are expected if prices were ;ndeed to fall by between 1-2 per
cent per annum during 1978-1990. A sixty per cent probability is
therefore assigned to the range 6.13-7.75 dollars per‘Safrel in the
year -2000. S . T
" (b) The last two ranges, 6 80-8 58 and 5. 53-7 00 dollars per
barrel _2_/ are each a581gned a 20.per cent probab llty. . Relative to

153/ (8.31) (1.00-0.02)10 = 6.80; (9.49) (1.00-0.01)*° = 8.58

(8.31) (1.00-0.04)1° = 5.53: and (9.49) (1.00-0.03)1° = 7.00
/the 'most
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the 'most Tikely' range. just ‘discussed (i.e., 6.13-7 75 dollars), the
former range implies a. rate of decllne 1n prlce that is slower than
ant1c1pated durlng 1990-2000-if, in fact, prlces ‘did decline by between
1 and 2 per cent per annum duripg 1978-1990, ‘while the latter range .
1mp11es a faster rate of decline than that expecfed oh this basis. .
Both ranges are viewedy then, as equally probable in one “sense and . .
equally improbable ifi ‘ancther. - . B
"~ (d). Conclusions . .. . .. e“, ST 1

The subjective™ assumptions Jugt explalned (and shown graphically
in Appendlx B) lead ‘tol.the concluslon there is about a’ seventy-five
per cent chance that the -actual prlce of Saud1 Arab1an ‘Tight - crude ;ig
0il 1n the year 2000.iwilk: fall. w1th1n the range of-9. 70 to 9.77. dollars.
of 1975 per barrel FOB Ras. Tapura (Exhzblt 59 and Diagram 2). --The _

- odds that the actual price in the year 2000 W111 be included :in ranges
, oufeide this most ‘probable. range .are much smaller. Thus, the odds are
| three—out of-five “thatthe" actual pr;ce w111 ‘fall between 7:75-9.77
dollars, and within this: range,.. the odds are “about three-out-of~ten
each that the aétualr price 1n\;he year 2000 w111 beé above or. below the
mld—p01nt °f tHig range- (ivees, 8o ?6Ndollars) ef

Even @t ‘the lover limit, of the prlce range with ‘the lowest |
probablllty (isesy 6.1k dollars, in the range "6 14a6’79 :dollars)y the
6, 14 dollar price ‘is far .above the strongly upward-blased estimate of

v
.ok

the max1mum 1ong-run economic cost of crude oil’ supply: in the, year 2000
(1,e., 2 OO‘&ollars of 1975 per barrel).z Slm11ar1y, -the chances that
the actual price in- 2000 w111 be below the mlnlmum safeguard price of
the IEA and the ‘Buropean Gomm1551on (6 30 dollars *of 1975 per: barrel)
are taken as less than. ten- per cent _2&/ At the other’ extreme, the
chances that ‘the price of natural crude 011 in the year 2000 will,
exceed the minimum long-run economlc cost of synthetlc 0il supply. are

_Been as n11.
‘ N

. . N ) {
2 / See the discussion of the mlnlmum safeguard prlce in Chapter 2
(Section IV), When account is taken of transport and insurance
- cost from the Persian Gulf to Western Europe, the probabillty of
the eafeguard price belng breached is even less.
YUt i o ' S oRme . lf L>V¥ /The well-lnformed

A
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The well-informed ‘reader: w111 understand that each of these two
forecasts must be taken with a good deal of reservatlon. It s
90551b1e; aithough improbable; that competltlon between sellers and
buyers in ‘the world crude:oil market .could. break the prlce structure '
for world 011 tomorrow.. Nothing in. economlc theory opposes ‘this
pOSSlblllty. AX1 that is required is, that the strong forces worklng
to break the price structure (i.e., 1ncreased supply and' its mirror
image, market competltzon) are not offset by strong forces worklng to
dam up the downward pressure+on price . (1.e., OPEC's control ‘over supply
and the pattern of country-company- crude o11 marketlng arrangements).
On the other hand, OPEC member countrxes may be successful in '
maintaining the present prlce structure for world oil over the next:
two decades. Aga;u, ngthmng 1n .e¢ohomic theorynrules out this .possible,
but 1mprobab1e, outcome. in a techn1cai1y loglcal ‘Bénse. One ~very
important” imponderable.is,. the future empha51s of United States energy
‘policy obn‘bringing: down. world o;l prlces.' There is no such:emphasis
“in either -actual or proposed pollcy at the present time and '
effectively, ;this cons;deratlpn has been treated as a parameter in
“this price forecast exeerc;see If the Unlted ‘States continues its
essentially passive att;tude towards world crude 6il.! prlces, a major
potent1a1 force for brlnolng the whole structure ‘of these prices down
will remain dormant. On the other hand, if the United States moveg.
determinedly to break world o1l pr;ces (belleving itself forced, for
" example, through balance-of-payments pressure),“thén a powerfully :
depressant force on world crude 0il prices w1ll have been activated.
The present forecasts are predlcated on the assumptlon that this change
1n United States policy will not occure. ' ’

“"While plummeting and steady price trajectories ‘through the year
2000 are perfectly possible, it is hoped that the reader will understand,
-on the basis of the _preceding, eréumeuts; why'eech’of these extreme:
possibilities is believed to be 1mprobable over the rest of this. _
century. However, helief is not certalnty, and all that can be hoped,
in the present instance, is that the resder understands the- logical
development supportlng the f1na1 forecast prices, price ranges

/and probabilities
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’ SIREL A ;. .
and probabllltles tabled 1n thls study. ‘The selection of -the specific

subaectlve operatlon, but no apologles are called for on. th1s account.
The use of a Jmore compllcated mathematical forecasting technlque might
be ‘more fash1ogable, but 1t would in no way be more convincing per se,
and analysis Qf the process of‘world ‘crude oil price formation,
historically.and prospectlvely, leads to the ‘conclusion that the use
of these methods would be mxsgulded. It"is hoped. that the. background
material underlylng the forecasts is sufflczently clear to enable
readers whq dlsagree w1th the spe01f1c rates .of decline ‘chosen to
substitute their own, preferably w1th1n the framework of .the overall

arguments presented here.'f” R L LA TT
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Section V: ' The options open to Latin Américan oil-deficit -
countr;es for confronting future prices of world oil

S
e bt .
A SRl

“¢i)  Introduction

In very. general termsy the prlme 1mp11catlons of the forecasts
Just ‘presented are that,, Jin all probablllty, ‘the oil-deficit countries
of Latin Amerxca {and elsewhere) can expect to''fdce tHe Bame real price
" forworld bil: during: the ezghtles that they face now, ‘and that during
‘the nineties only moderate. relzef can be expected oh this account. As
a consequence, -the: balance-of~payments—lnduced preseure on domestic
“‘output ‘and -employment whlch these countrles currently suffer is expected
’to per51st .over the rest of this century,i From this it 'follows that
there is a. cont1nu1ng and 1nten§e need to de51gn a set 6f energy.
pollc1es in these countries that mlnlmlze over time “the damage.caused
to their economies by the price of 1nternat10nally traded oil; on_ which
'Huthey W111 continue to .be rellant in ‘the future. @ i
' In approaching a. dlscu331on of energy Sector ‘policy, it is
1mportant to distinguish, at the outset two pollcf fieldss. The first
is energy-sector poliey, focused on actzon initiated in the energy
sector in reaction,, in this case. to the expected prlce "6f:vorld-crude
" 0il. The second 1s macroeconomlc pollcy, orlented ‘towards: action
‘ deszgned to affect broad economzc varlables such as the level and

RN oo ‘ ‘/composition of



- 161 -

comp051t10n of domestlc output., employment, domestlc prlces, imports

and exports, sav1ngs and 1nvestment._ S :
Tﬁeee two fields of ‘policy. are obv1ously 1nterre1ated. Decisions

in the sphere of energy policy: must be taken in'fhe broader, context '

of macroeconomlc policy ‘@s well as in the 11ght of policy formulation

in other sectors of' the economy. Pr1c1ng pollcy ‘on refined.,0il products,

for example, will obviously--have macroeconom;c 1mp11cat10ns for the

level and comp031tion of. domestic productlon, employment foreign

reserVes, and so on. Conversely, monetary and flscal policy will affect
N S P

o
a4

prices and costs in the energy sector.r”' a
Thls sectlon concentrates on polloy'opt1ons open-at the ‘level

of the. energy sector, assuming. that the macroeconomic mandate is to

mlnlmlze the threat of oil prices to domestlc output and .employment.

Moreover, 1t is oriented’ “towards pollcy optlons open to Latin America's

1011-def101t countrles, since these are the cointries . where the :ncreased

cost of 1mported il has posed a threat to domestlc ‘output and

el

employment. cod ‘ﬁf?€<w¢»=v,.~,

) . Three other issues: need -to be clarlfled. first, the obaectlves
of energy sector policy as. dlscussed 1n thls sectlon~ second, the level
of generallty on ‘which: this dxscusslon of energy “policy will. be .
conducted and "third, the organ1zat10na1 ‘tramevork: that will be. used
Yo dlscuss thls ‘subject. It is assumed that ‘the ‘price of world crude
0il over the rést of this century . wlll follow ‘the track presented in.
Exhiblt 58 ‘and Diagram 1. C , ,

W1th regard to the obgectxves of energy ‘sector policy.in the
reglon 8 01l-def1c1t countries, the forecast of world crude oil prices
V:presented earlier implies & heavy andcontlnnlngdraln .on the foreign
. reserves of these countries. over, the rest of ‘this ceéntury, threatening,
in turn, thelr prospects for economlc growth and so¢ial advancement.
Within thls context, the obJectlves of energy sector policy as discussed
in this sectlon are:- first, the promotlon ‘of the -least-cost supply of
energy4sources in the.region's 011-def1c1t economles' and,. secOnd the
promotzon of economic-growth and efflclency through.rational energy
::pPICIng and investmént decisions. Even 1F there had never. heen an
: /"energygcr}81s"
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"energy crisis", these same two obegctlves would stlll have?been
proposed to’ gu1de energy.: pollcy-makers.;h ' '
.; ) “The &xtént to which. these tuo obgectlves ars realized will
ilkeW1se determine the extent to. Whlch the threat "to domestic output
i and employment in. these.countries caused by the hzgh cost of imported
crude 011 can be mitigated, and. thls, 1t 1s assumed, will be a key
ob;ectlve of macroeconomic: pollcy 1n the reglon § oil-deficit countries.
Conversely, to the:extent. that these countrles “do not seize the _
Opportunltles for reducing the. unlt coste of domestlc energy and do
not foIlow economivally- ratlonal energy pr1c1ng and’ investment pollcies.
the economlc dislocation provoked by the 1ncreased prlce of world 0il
\ w111 remaln ‘unc¢hecked by- pollcy actlon 1n the energy‘seetor. '

-

It is obviously-nok. fea51b1e to carry out an abstract d15¢ussmon

. of energy sectér. policy im.a way. that would apply on-&a detailed- level

szmultaneously to’ each of: the reglon 5 011 def101t countries. . For
example, the policy recommendation to 1ncrease the production of lower-
; cost 1nd1genous ‘drude; oil . would be absurd for the many Latin Amerlcan
counfrles ‘that do-not. now have such a productlon ‘capability. In this

context, the- diversxty .of. the. reglon s 011 deflclt dotntries.in terms

;‘_of both their énergy- sectors: and thelrsoclo-economlcstructures pust

be stressed‘at ‘the outgset. .The energy sectors of these countries-
vary wldely in the level -and comp051tlon of energy production and ‘
consumption, in the extent of their forelgn trade in énergy sources,

the;seale and complexity.of refining a°£iVity' the degrée of reliance

“‘ on 1mported 011 the. structure of reflned product consumption and

reflnery output, "the “éxtent of State control over the energy industries,
the supply cost of indigenous energy sources, the level and structure

g of energy prices, and:the. natlonal pollcy parameters that condition

the formulatied of. energy-sector pollcy (e.g., recept1v1ty to foreign

g cap1ta1 in the domestic: oil 1ndustry). These country-by-country
dlfferences, taken in'conjunction wlth patently broad differences-in
economlc structure, degree- of natlonallsm, and socio-economic
c1rcumstance of these countrles, underscore the ‘Heed' to tailor.a
detalled ‘discussion of energy pollcy to each 1nd1v1dua1 countrye.

/However, a .
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However, a country-to-countrx approach .to a discussion of energy
sector policy’ is s;mply beyond the _scope of this study. Insicad, a
more general approach must be adopted, focusing on-the policy options
that are potentlally open, 1n general, to uar;ous groupings of the
region's Oll-delClt countrles 1n thelr attempt to achieve the two
objectives of energy sector pollcy Just specified.’ For- pu?poses of
discussion, the energy sector p011c1es open,. in general, 'to. Latin
America's oil-deficit countries for coping .with the -expected price of
world crude oil over the next two decades may . be ¢lassified under the
following headings: f e . '

1. Policies aimed at decreasxng the demand for- imported -

0il, cbmprlslng those wha.ch._.r B T
(a) do ‘not requlre 1nternat19na1 co»operation .for their
"1mp1ementat10n' and :
" (b) Those which do require it. . . ., - RIEE
2 POllCleS almed at mltlgating 1ncreases in the cost of
energy supﬁlles in general and of 0il in partleular, once
“ again cbmprlslng those whlch DU
© 7 (a)’ do not’ requlre 1nternat10nal co-operatlon for their
' 1mplementat10n- and T LI e

! (b)“’those whlch do requlre it

(ii) Pollcles almed at decreaslng the demand fop imported crude and
- nels requlrlng 1nternat10nal co-Operation o v .

Exhlblt 60 shows the 1ncreased -share ‘of oil 1mports in total
1mports 'in various Latln American countries since 1972. As concluded
earller, the crude 0il. price forecasts présented in Exhibits 58 and 59
(see also dlagrams l and 2) mean thatthe:drain on forelgn reserves on’
oil account in the reglon s oil-deficit ¢ountries is expected to per51st
over the next two decades, and on a sigihificant scalé.

The first 1mpeqat1ve, therefore, is to reduce the growth rate of
the demand for 1mgprted crude oil and refined productss but in such a
way as to mlnlmxze the threat to economic growth and efflclencyo Three

options on prlclng are. opens -
% /First, to
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“the” parlty ba51s for f1x1ng ‘the domestlc prlce of 1nternatlonr11y
“traded energy sources. in those” countrles 1n Whlch the State leglslates
: the prlce of domestzc energy flOWS, whlch 1s the typical case in latin
Amerlca. In those cases: where theré is no }nterference by the State
in the establ:shment :of -prices for energyléroéucts, domestic 6il przces
at 1nternat10na1 _parity would emerge automatlcally,¢and these prices
would reflect the real: gconoinic’ cost (1.e.,ktne ogportunlty cost) of
“consumlng them in the economy, - “ithe balance-of-payments pressure that
“would result from this policy would be transmltted through the economy
as a whole by changes in the~exchange rate.{ The.. pattern of price
1nf1at10n would be energy-speclflc, and th1$ would, in turn, favour
economically rational- pattérhs of’ substltutlon by both producers and
consumers. o L e

Second, the State energy authority may f1x higher prices for refined
oil products than their 4nternat:ona1 parlty prlcea. If domestic prices
for 1mported energy profduetstare’ set by the State at.levels higher than
intérnational parity, this amounts 6 levylng an indirect tdax on all
consumers, 1nsofar as they all“conSume reflned o;l products, either
d1rect1y ‘or 1nd1rect1y. The tax is regressive to the.extent that it
takes away a higher fraction of" intome from lower than from. hlgher o
1ncome groups. lelng prlces ﬁor 1mported 011 hrgher than Lnternatlonal
parity. would werk 6~ the favour of domestxc energy suppllerq and to
those vested-lnterest groups, whose economi¢’ advantage 1s allled with
them, = ” ' P A ”3““ o I

lower than 1nternat10na1 parlty, extendlng an 1mp1101t sub81dy to all .
cltlzens in the economy, 1nsofar as gach is an "6il consumer, in ;-
proportion to their consumptlon of refined oil products.; To the extent
that the subs1dy 1s extended proportionally.- more to lower than to
higher income groups, the subgldy s progresslve. The flnanclng of

the subsidy may take the form of printing money, 1ncreased taxation,:

or selling bonds. Increased taxation would be 1ncon81stent with the
original aim of extending a subsidy, while the option of selling bonds

e

/is scarcely
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is scarcely viable in the region ow1ng to the underdeveloped state "
of capital markets. Przntlng money would generallze the 1nfmrtzonary
process over the whole economy (1=e., the pattern of 1nf1at10n would
not be energy-speclflc). ‘and 1t would therefore lead to 1neff1c1ency
in resource allocstlon on an economy-wlde scale, so that it would
have a cost 1n terms of foregone economlc growth._ The policy of
settlng oil prlces below 1nternat10na1 parlty wouid work to the '_
disfavour of domestlc energy (and afflliated) suppllers to the extent
that they ‘suffer a 1oss in otherwlse v1able product1on snd proflts.
Employment 1n these 1ndustr1es would be szmllarly preJudlced. This
policy would stlmulate, not brake, the rate of growth 1n 011
oonsumptlon, in contrast w1th the:case of przclng at or above
international parlty. ’A‘w ',

Economlc conS:derat1ons favour the first pol1cy opt1on.‘ The
economic cost (1.e., the opportunlty cost) of consumlng reflned 011
products and other 1nternatlonally traded fuels in the domestlc economy
is sccurately reported, and for this reason the system 1s preferable
on grounds of economlc efflclency. Moreover, to the extent that
capltal, fuel, and other resources sre not applled 1neff1c1ently in
the economy, they are released for use elsewhere, thus promotlng
economlc growth and employment as nell. Flnally, the pattern of A
1nf1atlon that this pollcy would generate would lead producers and
consumers to econom1cally efflclent patterns of substltutlon, mlnlnlz;ng
1neff101ency and lost growth in the economy as a whole.

A Second way of restrlctlng the growth of domestic demand for
1mported 0il is to incréase the supply of lower-cost indlgenous energy

substitutes. 522/ Clearly, many proaects to 1ncrease the supply of

...... ot Tl

_2§/ The short term manoeuverab111ty of many Latln Amerlcan countrles

on this-account”ig quite limited. Of the 26 countries listed in

. Exhibit 10,only seven produced crude o0il, natural gas, coal -and

"hydrOpower,one produced crude o0il and hydropower; eleven produced
only :hydropower;.one produce only crude oil &nd natural- gasy and °
four countries did not produce any of the four primary, enexrgy .
sources in 1975, By way of comparison, however, non—commerc1sl
(i.e., .traditional) fuels are consumed throughout the region in
relatively significant quantities in each country.

/indigenous fuels
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indigenous fuels. that were not economically viable, prior to 1973 are ..
viable now, both financially and -ecomomically. -Projects to increase .
the suéply of indigenous energy. :sources are defensible up to the point
where indigenous supply costs :{including met externalities) reach.
1nternat10na1 paritys - Beyond -this point, -however, there are no more.
direct benefxts to be captured from differences in the cost of domestic
and 1mported energy supplies. - The analysis and forecast.of world crude -
' 011 prlces presented earlier may ‘prove ‘helpful Jin.estimating the economic
and f;nanclal feasibility rofi;these kinds -of energy .projects. '
”Increased prodiction of energy flowsﬁfrom:tn&ditipnaltenergy
sources such as 501an;an&'geqthermalwenergy,and.energx flows from
organic wastes (e.g.,-bidegaa)-may aoffer promising prospects in some
countries in the region as substitutes for refined oil producté" In.
generai. howeﬁer,‘the:potéﬁtialvsédp&ﬁofwthe;8ubstitution of .traditional
fuels fdfxoi1~isiﬁuitei&imited in the.region.~ This is due, .in many

cases}~to the'feletively:high~andtnearvberm‘capital requirements per: ... ...

unit of outputdoﬁtenTbharaqterizingJthese;substitute energy tecyﬁolbgiee,'
taken in ceﬁjundtion'with-the*high~eoatﬂpfkthe}qapitalgavail@hle;to
the region's oil«deficiticountriass. v v . ooomer oL L LT

One problem:-in. this:-whole. apeawof action: is timing,.since it will .
take several ‘years for many oil-substityte projects to become .
eperatlonal. Economloally Viable investments in-hydropower and uucleapnw
© facilities, matural gas transmission and distribution facilities.and.coal.
production and narketing-prejects, even when viable, have‘long-leadetimes,;
and they catinot  be cxpected “td . provide much in the way of economxc
relief in the region's oil-deficit countries durlng much of ‘the com1ng "
decade. The maJor.dlfflculty for Latin America's oil-deficit eguntrles
is not in identifying such progects, but in financing them.

Much' of the potentlal substitution of 1nd1genous fuels for,
1mported 011 in Lat1n Amerlca is concentrated in the electrlc power
1ndustry.A ‘The. revision of pr1ces for reflned oil: products discussed
prev1ously has 1ts counterpart need in the upward rev1slon of electrlclty
tariffs. towards the now hlgher level of total costs of power. Supply..“

In restructurlng the prlces of reflned 011 produgts and electriclty,;;

/however. it

L
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however, 1t 1s necessary to bear in mlnd that th;s could trlgger
unde51rab1e 1nter-fue1 substltutions.“é_/ In a. Strategic sense, the
major candldate for increases in electrlclty tarlffs is the household
sector, because relatlvely major economles are possible in this ‘
component of the market, without toa much of a threat- to output and
employment. Thls option isg" partzcularly attractlve in:the oil-deficit
countries to the extent that their electrlo power industry is based on
oil-fired generatlng plants and to the extent that the: household sector
weighs heavzly 1n electric. energy’ consumptzon. _ ' :

In addltlon to encouraging the substltutlon of indigenous energy
sources for cil in.the. generation of electrlc power, the: increased cost
of world 011 has made: 1nvestmente in upgradlng the efflClency of electrlc
power transmlsszon apd. distribution’ systems .even more attractive’ now
than in fhe pest.ﬂ In many Latin Amerlcan 011 deflc;t counfries, the
ratlo of system ‘losses. to .generated’ power 15 relatlvely ‘high (Exhlblt:
22). Agaln, however, as-in the" ‘case of progects oriented towards thei
1ncreased use of 1ndagenous fuels in generatlng glectric’ poWer, the g

“ma jor problem 1nvolved in eff1c1ency-upgrad1ng prOJects is A6t in’ o
1dent1fy1ng them but. in finding® flnaneing for them. ;

The optlon of increasing the supply of lower-cost indigenous
crude 011 1s partlcularly promising, but the prospects 'vary widely
between the reglon s oil-deficit countrles. . Only seven of Latin
América's 011~def1c1t countries produce crude 011. These countries
can increase the1r preduction and- development act1v1t1es .relatively
qulckly, thus reduclng the foreigh' exchange draln for imported oil in
the near future. Given the expected world crude oil prices as presented

in Exhibit S8 and Diagram 1, production from exlstlng fields can be
accelerated sharply and, despite- rlslng un1t _costs, still be o

15 €/ TFor example, if the price of household kerosene were 1ncreased
far more sharply than the price of household electricity, ‘then
consumers, might shift from kerosene heatlng to electric heating.
If the power industry, in this case,- were heavily: reliant on fuel
.011andd1eee1£1red plants, this could.. generate ‘Bl ‘increase in the
demand - for 1mported 0il that, would be oppoeed to the driginal--
'obgectlve of m1n;m1z1ng the foreign ‘exchange * cost of imported oil.

]

AR /economically viable
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economically viable over-a ‘broad" range of 1ncrementa1 output. The
critical .choice: to: be made is between develop:ng more - reeerves in.
known. fields .and :then producing from them' 1aunch1ng exploratlon
programmes; or some combination of both. Clearly, whatever the ch01ce,A
the objective. remains cleart  wminimum energy supply costs. Flnally,
to the-extent that a rapid” iherease in’ the productlon of indigenous
crude 0il can be combined with® strong downward pressure on domestlc T
consumptidn ‘of refived-oil products, it might be possible for some of
the region's few oil-deficit," 6il produc1ng countrles to export 011 at
its opportunlty cost in ‘the world market. )

- Given .the relativer Tow risk typ1cally characterlzing crude
o0il development'V1s-a-vle exﬁloratlon 1nvestments, it should be_f :
possible for many of thedé countries to secure forelgn cap1ta1 from
private or internatibnal banks for'partlal flnanclng of thelr crude
0il development programies: A’ strong. case can “be made for WOrld Bank
and/or IDA financing of oil- deVelopment proaeots in these countrles, _
in addition to. the traditidnal Bupport of these“instltutlons for progects
in other areas such-as electric- power. “In’ thls regard, ‘the WOrld Bank .k
recently approved its first loan?foér’ ‘tHe development of 011 L.
resources.157/ .0 i onoarl Lo clpsomeds e S i

The -Latin Americam ‘oil-déficit countries wmthout a crude 011 _r
producing -capability .face the choice of contlnulng to rely on. 1mported

0il, launching domestic -explorstion programmes, or,'as w111 be dlscussed
further ony investing #m oil ‘projects abroad.’ The laok of geologlcal .

knowledge in many of these countries regerdlng the extent of 011 (and
other energy) resources, ‘taken together with the long lead-tlme 1nvolved,
even when an oil exploration programme is successful, means that these
countries probably ‘Gannot rely ot this source of economic rellef in any

Caeoa b

significant way during most of the elghtles.

152/ In 19771 ‘the WOrld Bank approved a 150 million dollar loah to -
“"fndia for facllltles to. develop and produce up to 140 thousand
barrels of '0il a day .and 2.2 million .cubic metres of natural gas.

- See: World Bank Report 1977, p. 72:- Also refer to "New Sources

‘”Emerge to Bankroll World .0il.-Search'y’ Petroleum Tntelligerce
"Weeklz Vol, XVI, N2 28 3.8 July 1977, p. 6.

~
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Nevertheless, for those ozl-deficit _ecountries. in::the reglon that
do have promising prospects for dlscoverlng crude: oil :through domestic
exploration programmes, two llnes of thought .seem’ worthwhile’ pursuing.
The first of these is to approach the governments of oil-deficit '

developed countries; or groups of such governments, with an invitation

to extend loars to help flnance crude oil exploration programmes. Both
parties stand ‘to benefit potentlally. Thg oil-deficit developed -
countries would- bemefit ‘to the extent that an increased. supply of crude
0oil ultimately puts o11 prlces under ever greater:pressure in- ‘the’ future,
quite apart from the interest earned on, the .loange x The sit-deficit devel-
oping countries’ would Benofit . to tne extent ‘that. possibly successful 0il
exploration programmes could bewi;uncned that, .for lack of’ foreign
exchange, might otherw1se be 1mposszb1e to ‘undertake., Additionally,
the oil-deficit deve10p1ng countries 1n _the region could push the case
with the developed- ccuntrles for 1ncreaslng their.-access to thése k1nds
of loans from 1nternational fznanclal 1nst1tution& in-which both
participate, -* - ¢ 7 7 B TR T '

The second poss1b111ty is” to approacp private corporations such
as the:United States Overseas Prxvate Investment Corporation with thls
same kind-of" propbsxtionelg_/: Agaln,‘both parties stand 6 ‘benefit

potentially. The prlvate forelgn 1nvestor .benefits ‘to :the~ éxtent ‘that

exploration investments abroad turn out ta ‘be profitable - for ity while

the host oil-deficit country benefits to the extent that a successful o
0il exploration programme lowers the supply cost. of emedgy in’ the
domestic-économy and conserves scarce forelgn exchange into.thé" barga1n. ;
The-third way of decreaslng the demand for imported oil ‘is tof“' %
increase éffieiéncy" ‘in’the energy systems that continue to use it. In o
addition 'te electrical generat1on, transmission, and distribution ”
facilities in the" power 1ndustry, the major energy systems 1nvclved

here are: the.automobile, -truck,- bus, locomotive, ship, aerOplane,

158/ ‘Seei:. '"New ‘Sources Emerge to Bankroll World 0il Search", Petroie&mfi'

Intelllgence Weeklz, Vole XVI, "‘N¢ 25, 18 July 1977, Po. 6.

e
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industrial boiler, and home heating systems. Laws have .been passed
in a varlety of countries to reduce maxlmum dr1v1ng speeds so as to
increase the average distance covered per un1t of motor gasoline input,
‘and proposals have been made to perm1t tax deductlons for improving home
1nsu1at10n systems.~ The list could" ea511y be expanded' inspection
programmes could be introduced for the purpose of upgrading -the thermal
efflclency of automoblles, trucks, and buses, etc., the cruising speed
of aircraft and other _transport media could be regulated in order to
increase the physlcal efficiency of" the;r energy use; inspection
programmes could be  introduced designed to 1ncrease the physical
efflclency of fuel use in industry, and so on., 7

These klnds of proposals have reeelved far more praise- than they
deserve. At best, they prebably" sectre 11ttle, 1f any, . economlcally
defesible saving of oil; :beyond what wotld be secured by the natural
redction of consumers to increased prlces for reflned 0il products in
the' fxrst place. The incentive to° consumers to 1ncrease efficiency in
the use of a fuel is a function, inter alla,'of 1ts price, and it is
far 51mp1er for governments to achieve the goal ef 1ncreased economic
efficiency in 011 .consumption ¥y operatlng on the prlce of refined oil
products dlrectly rather than By 1nst1tut1ng grand programmes aimed at
bendlng consumer behav1our to-this purpose. ‘At relatlvely low prices-
for motor gasollne and diesel 0il, for example, the financial incentive
for carrylng>out engine tune-ups is less than at higher prices. As
the price of electricity, kerosene;ihEtural gas and other household
fuels increasés, the corresponding incentive to economize on their use
also increases. The first economic¢ priority is to put the domestic
price~structure for all energy sources at internatienal parity so that
the cost of using fuels is reflected in their orice to consumers. :

One area for efficiency gains that that does warrant immediate
consxderatlon is the possibility: for governments to transport a higher
proportion of thelr\fre;ght by train than by truck. Capaclty‘ceporglons
permitting, this might generate desirable economies in energy input per .
unit of frelght transported and conserve forelgn exchange., Additienally.
over longer peplods of tlme, if viay be economlcally defensible in some

/countries to
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countries to 1nsta11 electrlc locomotlves and trolley-bus systems,

and to gear the expan51on of hydropower facilities to the introduction
of these energy systems,_ In this, same wvein,. the increased cost of .
energy supplles has 1ncreased the economic attractiveness of mass
vig=a-vis prlvate personal transport, In: view of this;, there is-a

clear need for a w1despread reviey of public. transportation policy.

Another area of potent1a1 efficiency gains is the: intercotinexion

of domestic electrlc power systems._ The, higher unit-.cost of oil makes
1nvestments 1n such 1nterconnex1ona e¥en .nore .feasible now than'in the

past. In countrles uslng hydropower (and other indigenous fuels)’

together with 1mported 011 in generatlng electric power, such 1nvestments

would retard the rate of 1ncrease 1n (or lowen) unit-energy ‘tosts and
conserve 011. Even 1n systems that are . wholly-reliant 'on oil-fired
generatlng plants, unlt 011 requ;rements conrld: be rediiced’ by
concentratlng generat1on in. 1arger -scale,and more efficient 0il-fired
plants° Once agaln, howevert the 1ead -time;involvedsin stich prOJects

may not permlt very 51gn1f1cant economies in..eil. consumption for several

Jears forward, and the ma1n dlfflculty is .not . identifying -such projects o

but: arranglng for thelr flnanclng.

One -broad imperative emerges from ‘the precedlng dlscu551qp'fithe"
need to deal with the prebleti-of restructurzng thehﬁgides ‘of ‘final
energy flows to consumers on an 1ntegrated ba51s, not Juet with respect
to the price of reflned 01i product pr;ces but 1n the context of the.
whole price structure- of fuels ih‘general. The prlce of motor gasoline. -
cannot rationally be fixed in 1solatlon ‘from the price of diesel yoil,.
nor can the price of household kerosene be set w1thout reference to .
the price of gas, fuel- 011, “and trad1tlonal fuels consumed in.the .+ -«
household heating market. Slmilarly, the prlce of fuel oil cannot. be
fixed in isolation frow the’ pr1ce of natural gas and coal in the
industrial boiler market or the prlce of petrochemlcal naphthas without -

reference to the price” oF naturai gas to the petrochemlcal ingustry.

In all this, however; che very 1mportant poxnt must be kept in mind: e

the international warket $ér ref1ned 011 products (and other fuels)
gives a clear. 1ﬁ&1cat10n of the opportunlty coat of consumlng “them:iin !
’ /in the
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in.the:domestic economy.’ Reflned product prlces below international
parity constitute subsidies to’ their consumers and encourage thelr
consumption more than their productlon. Prlces higher than 1nternat10na1
parity constitute an 1mp11c1t ‘tax on thelr consumptlon, depress
consumption and stimulate product1on of indigenous fuels. The case.
for <international parity of domestlc oil (and other energy) price is
~economically’ clear and compelllng. In thls context Exhibit 61 shows
the retail prices of selected reflned petroleum products in some Latin
American countries &and the prlces (FOB) of these products in the
Carribbean in Juné 1977. o o
- Lastly, a co-ordinited approach is requlred to the now intensified
need for strategic: ehergy plannlng 1n the econom1es of the region's
oil=déficit countries, proceedlng from an overall strategy of econounic
development to critical assumptlone on the prlce of world crude oil and
refined products over ‘time’ and then, to the scale and mix of investments
required in the energy sector.' Thi s need 1s evzdent throughout the.
oil-deficit courntries vf the reglon where the State typlcally controls
energy prices and: undertakes the bulk of 1nvestments 1n the energy

sector.

(iii) P011c1es almed at decreasxng the demand for 1mported crude 0il -
and, requlrlng 1nternat10nal co-operatlon

There are two maJor areas. of actlon currently open in this area:
first, the 301nt development by Latln American countries of their
hydr0power reserves, and second, interconnexions of electr1cal systems ’
a¢ross natlonal frontlers.
By substltutlng domestlc hydropower for oil-based supplles of .
electrlclty, and by the subst1tutlon of lower-cost imports -of electricity
through 1nterconnex1ons, the region's o11-def1c1t countries may be able
to retard the rate of 1ncrease An the supply cost of electricity and,
in the procese. conserve forelgn exchange as well. . Once- again,-however,
theee two klnds of proaecte cannot reallstlcally be expected to provide
much of a depressant on the rate of growth in the demand for imported
oil 1n the very near future. The lead tlme is too,long for this, and,
eSpeclaIly in the case of mult1nat1ona1 projects for the development

T R
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of hydropowér reserves, the capital. requlrements may be prohibitive
unless external 3551stance is provided on semz-conceSslonal or. .

concessional terms. Nevertheless, -this does not ‘dirinish the 1mportance '
- of evaluatlng the p0551b1e 1ntroduct;on of such progects in the future.‘ -
and it surely does not’ negate the. uablllty ofthese two options in ’

[
"specific cases. =

(iv) Policies almed at reducing the: sugplv COSt of imported crude' .,
0il and energy supplies in general and not ‘requiring ‘
1nternatlonal cofgperatlon fo

‘The two. previous categorleeyof pol1cy acﬁion ‘had as their
immediate : -objective an ecdnomlcally defen51ble ‘retardation of the
growth-rate in.the demand fOr‘lmporteq 011. By contrast, the pollcy
options consldered 1n thms and - the. follow1ng section of this chapter
are oriented towards the obaect;ve of securlng 1mported oil on'.a least—"
cost basis.~ . .. _ o ' ;

" Several oPtlons not* requmrlng 1nternat10nal co=operation are
open to ‘the reg;on 8 oll-def1c1t countrles 1n attemptlng o reduce
thé’ supply -cast of thel” 1mported=01l ) flrst the normal, playlng-off
'of‘sellers by. buyers in: “the. 1nternat%onal 011 market, .sgeond, the '
'applldatlon of. exclse %éxes ‘on-refined 011 prodhcts' andpthlrd, measures
based ‘on-the exerclee of ‘greater centrallzed control by &at;n American
governments over thezr domestic- 0i]. 1ndustr1es. B N

The playlng-off of sellers by buyers (and not ‘just by, Latln ‘

';Amerlcan buyers) in the world oil market constltutes -one, of the major
:‘hopes of: the 0il- deflclt countrles for securlng reductions. in the prlce
‘of their, 1mported 011 supplles. Prlor to the seventies,. thls mostly
involved pitting the maaoﬁ 1nternat10na1 o11 companles agaznst each
other,  against the minor international companles and, at that tlme “to
a minor extent, agalnst the oll-exportlng governments. Since then,
’ however,.control over the supply . 2nd prlce of world ‘crude vil has
shifted to the 011-export1ng countries. who, 1n turnj-are becoming more
active as direct sellers of theix own crude 0il and-refined products.

As dlscuased previously, it 15 expected that ‘the 011-export1ng
countrles will retain this control and become "progrégsively .more actlve

/as direct
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as direct sellers of their crude oil, although many.of them will also
remain closely associated: in cpude oil productign and sales with the
international oil companies.-. Hence,-while the success of buyers in
the international oil market will, as.in the past,. cont1nue to reflect
their skill in playing-off.the-oil-companies (both major and minor)
against one-another;-:it will.now. reflect progre531ve1y more tpelr sklll
in playing-off the oil-exporting governments against one another and
these agalnst the 0il companles, so as to.secure thelr imported 011
supplies on a least-cost basas;ifif“;vmfm"",] f '

One major problem facing the region's.oiledeficit countries is
the practical one of meet;ng,the‘phxﬁlca;;qnd,g;nan01al requlrements
for their continuing_oil_impprts;gwithqut.ihqgclosing the possibility
of securing reductions in the unit: costs.of those imports in the futn;e:_
-Involved here is the'overallustrategig;gpr?acq toward crude o0il impoffé

under long-term purchase contracts.. . - . et

Commitment to such contracts with the price of 1nternat10na11y
traded o0il at.unprecedentedly high. levels would make sense, of course,
only if even higher.real prices:for it were. -expected. Such contracts
would mean significant losses in. foreign. exchapge .over, tlme 1n a market
of falling real crude il prices. -The .Bayesian forecast of world crude
0il prices -developed earlier argued that.lowex prices are more probable
than higher prices over.the next two decades.. This would suggest a
general reluctance on the part of the. ;0il-deficit countries tq‘mgkgn
long-term oil-import contracts over the forecast horlzon. '

The imposition of-excise taxes on refined 011 producos, especlally
in countries that import oil on a scale which is large by international
standards, may induce a downward movement in lap&éd“oil‘import costs,
and particularly if these taxes areﬁlgvied.along_a_bqpéd front by |
large-scale‘crude oil importing countries. Seliefs of crude oilrin
the world: market may decide to absorb these taxes, thus lowering the
acquisition -cost of oil to importers. In Latin Amerlca, thls rOute is’
potentially interesting to. only the few 011-def1c1t countrles that - '

have absolutely large volumes of oil import contracts to offer to .
SoetTIT D e el Ye s, O AS

ey L Ly,
T



- 175 -

_sellers. As d1scussed prev1ously,159/ the pollcy of setting domestic
._011 pr1ces above 1nternatxona1 par1ty has serloue economic drawbacks,
_'Land,the case seems strong for not adoptlng 1t in. the relatively small

Sl B

,1011 markets of Latln Amerlca.
; ' The thlrd way of trylng to secure “yeductions in the unit cost

nof 1mported 011 1nvolves two klnds of actlon‘f first, the centralization

~of 011 1mports 1n the nands of the State 1n‘those oil<deficit countries

_ where thls control 15 not currently centrallzed, and. second, using
‘pr1ces 1n the arms-length, compet1t1ve segment ‘of the interhational

0il market as the referent ‘for’ f1x1ng ‘the book cost of 06il 1mported

by the affiliates of the 1ntegrated international oil’ companies in the

011-def1c1t conntrles. ‘13: TN w‘*u=»=

e A ARy, e Ak We st wra an s e eawie g ot

This ségond polnt'warrants explenab&on. Qnereetne domestic
buyer of 1mported 011 1s an afflllate of an 1nternat10nal ‘0il company,
there 1s‘no competitlon between 1t and 1ts parent cempany, and the
not a prlce in an econom1c sense. Although the margln per'barrel of
j_the 1nternat10na1 ofl companles has been compressed considerably in
| ::recent years, the.use of transfer prlclng w111 still work aghinst the
 ”1nterests of tﬁe'oli-lmportlng country when the tax-pa&d ‘togt “to the

« o L6 DSt A S L S
forelgn oil eompanles ‘of acqulrlng ‘crude oil aBroad Ta1ls mord rapidly

. than the transfer prlce used by the forelgn Affiliateiy e

_ Thus, 1f the prlce of 011, as entered in its tooks by the domestic
reflnlng (end/or marketlng) afflllate of an international oil” conmpany,
.13 hlgher than the cost of that 0il 1n “the’ arms-length compdnent of the
1nternat10nal oil market (plus compet1t1ve freight and insurafice to the
;mportlng reflnery), one optlon open o the government for closing this

. 8ap . is to legally establlsh the prlce prevalllng in’ the competitive
component of the world 011 market as "thé “réference ‘price for booking

the cost of 1mported crude 011 by the ‘domestié - ‘affiliate, while at the

~ same t1me allowlng the latter a margin sufflciently ‘above cost to ensure

" a contlnued eupply of refined 011 products to ‘the domeétic economy.

STl .
e

159/ See Chapter 2 (Section v, (44)). 7% v T i e
Lo, /This approach
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This approach would reduce the drain in foreign exchange on 0il account
and increase the tax;contribution Qfﬁﬁﬁe'ﬁoﬁeetio‘affiliate to 'the
central ‘government, without iqoediog‘theifloﬁ of refined o0il products.

Where private parties have the abiiity.to import oil directly,
centralization of:0il imports. in the hands of the State might be used
to secure a lower unit. price. for 1mported 011 through the lever of
increased purchases by. the State. However, thls 0pt10n, like the-one
discussed just previously,. has llmlted appllcab111ty 1n the reglon s
oil-deficit countries wsince the bulk oj the 011 that they 1mport is
already being imported:. by the State energy entlty.

(v)

Policies aimed ‘at ‘reducimg the suppl o8t of 1mported crude

oil and of energy supplies in general and requlrlng 1nternnat10nal
co-operatlon S - _

‘:l-- S

Four possible. 11nes of act;on are open under thls headlng. flrst,
integrating the o0il import. requlrements of 0il- deflclt countries in
the region as a means:;of: incrgas;ng the downward pressure on the price
of imported o0il “through. the. 1ever of 1ncreased sales,‘ second, State
participation ‘in oil wentures abroadl e;ther on a sole participant
basis or- Jointly with other~01l-def1c1t countrles or country-lndustry

consértid; ‘third, a. world . crude 011 commodity agreement Cand ‘fourth,

‘a'bFdhd-ranging ‘consumers" cartel.
The option of combining the 1mport requlrements ‘of oilideficit
-coéunt¥ies is based on .the idea that the larger the sales volume being’
offered’to sellers, the greater the pressure on them to reduée “the
price in order to:secure the deal.. By 1ncrea51ng competltlon between
sellers, the buyers in such group~purcha31ng schemes mlght secure a
‘reduction in the unit cost of their 011 1mports. There are, of course,
technical problems to be solved under such a "scheme (e.g., the ‘division
of costs and’ beneflts among the partlclpatlng countrles). However,
the potential benefits involved. do warrant con51derat10n ‘of this’ option,
- especially from the point of-.viey of the emaller oil-deflczt ‘countries,
which are precisely those.that cannot now brlng the volume of their

purchases to bear on price.

R R TN “‘/The s‘écond
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The second way of p0551bly reduclng ‘the - cost. of imported oil
supplies for the reglon s 011 deflcit ‘coutitriés is to enter into crude
0il ventures abroad _QQ/ Consortla of Latin America and other 011-

‘deficit countries and/or ‘foreign industrial companies (e.g., stéel,
petrochem1cals and electrlc utllltles) might be organized for this h,)
purpose, .thus overcomlng the negatlve effect, in some of the reglon s
oil-deficit countrles, of the lack of: knowledge about; their 1nd1genous
0il resources, as well as the restrlctlons imposed by the large scale
capital requlrements for such ventures if undertaken .alone. The
governments of 011-export1ng countrzes will probably not be offerlng
their o;;;fo;,developmentlwork by foreign newcomers on.gny.slgp;flcapt

scale for on.knock deﬁn ferﬁsf £67 tWo reasons, however: first, maﬁy

of them are under pressure to vestrict prodﬁctxon, not. 1ncrease 1t, in
support of the curr=nt structure ot official State selling. prlces, and
second, development work 1s a relativély low‘risk undertaking which,
these countrles can flnance elther indepéndently or.together w1th banks
and the 1ntegrated 011 companles, "the latter ‘offering them .the 1mportant
advantage of serV1ng as a competltlve ‘buffer for them in the world oil

.|\ -J.’-._
o T

R

market. . ... . - SR S SO P o

Flnally, 1t 1s hlghly unllkeiy ‘that ‘investments -made . today in
4011 explorat1on ventures abroad (even if ‘accepted by host governments)
will. yield substantlal relief" to ‘the oiltdeficit countries for many
years to, come. On the other hand, it does seem likely .that. the region's
oiledeficit countries have before them no#r a variety. of alternatlve
investment projects (e.g., eff1czency upgrading in the electric power
industry) that are at least as competltzve, after cons1der1ng -the
economic uncertaznty, as 1nvestments in overseas oil: exploratlon
projects. . , ﬂf_ ’ o T wie v

Crude o0il has never Beeniéevéred'by a' formal international
commodity agreement, but it would be worih exploring: the possibilities

160/ Brazll, fdr example, has launched o0il ventures in' Colombiay
Egypt, Iran and Iraq, and. in Norway's portion of the North
Seao

/for such
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for such an approach under the ausplces of an 1nternat1ona1 forum such
as the Un;ted Nations. . The prlmary obstacle to reachlng such an .
agreement 1s 1n speclfﬁlng an acceptable prlce for world crude oil.
The 011ndef1o1t countrles would beneflt 1f thle prlce were lower than
the price that they otherw1se expected to pay, whereas the 01l-export1ng
countries would stand to beneflt if the prlce of world crude 011 under »
such an agreement were higher than they would otherwlse expect to
recelve, which, in the present context. would mean an assumptlon on
their part of a downward trend in crude 011 prices. Moreover, a
retardatzon in the rete of 1nf1atlon 1n the Geveloped countrles, 1nduced
by a reductlon in the prlce of world 011, would glve an 1mportant
advantage to the 01l-export1ng countrles w1th 51zeeb1e fznan01a1
holdings in these countrles.‘ However, 1f the ozl-exportlng countrles
.rejected, the assumptlon of decl;nlng 011 prlcee in favour of contlnulng
high prices, thelr 1ncent1ve to conszder the poss;blllty of a world
crude oil commodlty agreement would be szgnlflcantly weakened..
Downward pressure on the prlce of crude 0il could also be exerted
by concentrated purcheses of 011 through an 1nternat10nal consumer
cartel. Latin America's 011-deflc1t countries would not have to _
participate in such a cartel to  secure ,the benefit of the reduced
prlces that 1t mlght generate.' Indeed, 1t 1s unllkely that an effectlve
consumer cartel would 1nclude the ‘many small 011~1mport1ng countries
in the reglon, due .to the admlnlstratlve complexlty that thls would
generate. What would be requlred would be a cartel whose member ,
oountrles as a group accounted for a relatlvely large share of world
oil 1mports. Thls would enable the cartel to use the 1everage of 1arge
volume purchases to secure reductlons in pr:Lce° There 15 no ev1dence,
however, of serious interest among the major 011-1mport1ng countries
in settlng up.a, formally constituted cartel of this klnd, for a number
:of‘vepy.pouerfu} reasons.16l/

A

161/, See(the discusion of: thls toplc in Section 111 and Section -
SIV(iv)a o , LT e

/(vi) Security
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(vi)" Secﬁfiii of iﬁwéfte& 0il su plieg

a1
R

A concluding ‘rémark is in order dn*thé-probieﬁ of’fﬁé security
of imported icrude 0il supplies. - This :Eoncept is rargljjéiarified by
its users. It is generally employéd “in Féference to the widespread
desire by oil-deficit .governments for €ontinuously ‘assured access to
the requisite volumes of .imported oil, ‘implicitly under any and all
circumstances. Suchfa<d96ire is as widespread ag it is chimerical.

The briefest; reflection will:suggest that oil-importing countries
can never achieve-.spcurity in this absolute sense. If.they have crude
0il producing ventures:abroad, which is one conventional approach to
the“problem}oitseguriﬁyg.dif@icultiéé with host producer countries can
endanger them:-;the post~war history'6f’the intermational oil industry
-is full of examples of this. - Longitérm drude 0il contracts for their
part, may be.bpoken under the.pressure ‘6f boycotts by oil-exporting
countfies. In such a-situation,: 1nterﬁatlonal ‘buyers in general face
athe ‘prospect-of sharp increases in<¢il prices, .such as occurred*an 1ater

19732 if a;buyer pays:the-new pricé, 'he may have some modicum of.
',:securlty, but:if he cannot .or: will not’ p&y~zt, ‘then he wzll have no

,securlty at,alle, oo e Lo Lgriioms Ll '
Domest1c~stockp11es .of crude: oil ‘do. provide real phy51ca1 security,

' ,but only for:.relatively shonrt periods, which, of" coufse, is thelr

_.are conceptually related, and very 1nt1mafe1y 80,

SobJegtlve,ﬁ Howewver, even 4n the éasé of:this" potentlally v1ab;e
't;pmediateﬁsplution to the security problem, its economic évéiuéfien
requires an explicit assumption asiregards expected crude‘éii ﬁiides
(and ,storage and other costs). Thé price and security of. 1mported 0il
- If security is viewed in terms of':the ability to.satisfy- all

_”future 0il consumption from domestic reserves of crude 0il concelved

by, some as. the.absolute in. securlty, this concept needs to be defended

empirically. Whether or not. this approach -makes sense economically
?_pprns_pnva,gomparlsongof-the'expected p;esent value of the savings over
%ime associated with thiS'siratewy, on: the'oﬁe”haﬁﬂ{hwfth the prééent
value of the. costs of its adoptlon, on thé Gther. For the few oil-
deficit countries in the region whzch are in a position” to’ con81der
/this option
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this option of self~suff1c1ency 1n Oll supplles, the cost cof. following
it w111 essentlally be the present value of the excess cost of
supplylng 1nd1genous over 1mported Oll. Beneflts 1nclude the avoidance
of paylng panlc prlces for 0il in tlmes of crlsls and the fact that
productlon in the economy can contlnue durlng tlmes when 011 flows
mlght otherwxse be physlcally 1nterrupted. ,

Only a few of Latln Amerlca s oil def1c1t countrles can even
thlnk at present 1n terms o% self-Sufflclency 1n crude oil supplies
in this sense over the next‘several decades, however. The questzon
that most of ‘the reglon s 01l~def1c1t countrxes preSently face 1s
whether it makes sense now to 1nvest in an 01lvstockp11e programme.
Agaln, the 1mperat1ve need for economlo eualuatlon is clear, since it
is flrst of all necessarf to predzct the probablllty, t1m1ng and
duratlon of the expected partzal or total physlcal 1nterruptzons 1n
1mported 0il supplles.‘ Beneflts 1nc1ude the avo1dance of pay:ng panzc
prlces when oil aupply llnes are not ruptured and of av01ding lost
'productlon in the economy when they are ruptured., Costs 1nclude the
oil purchased for stockplllng and allassoclatedenpenses for dellverlng
it to stockplle,'malntalnlng 1t there,‘and then w1thdraw1ng 1t for use
in the future. The appllcatlon of standard dlscountlng and probablllty
’:technlques will reveal the extent to whlch the expected presont value
of benefits of 011 storage exceeds the comparably calculated costs of ,
the 011 storage programme, on the ba81s of a dlscount rate prOperly '
selected to take account of the scarclty of cap1ta1 in the economy and
the economlc rlsk and uncertalnty 1nvolved. , .

Another approach is to find the tlme rate of dlscount that equates
the present value of expected economlc beneflts to the expected economic
costs of the 011 storage programme and then to compare this internal
rate of return on the oil storage proaect, after adJust1ng for economic
rlsk end uncertalnty, Wlth ‘the estlmated soc1a1 opportunlty cost of
.capltal in the economy. If the former 1s 1ower than the latter, then
~'cap.ﬂ:r:ll locked up 1n the Oll storage programme would be better applled
elseﬁhere in the economy.A A reverse pattern would suggest that the oil
storage programme 1s economlcally competltlve Wlth other progects 1n
the economy. fnw' S

s l f I

/Obviously, depending
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: Obv1ously, dependlng on; the spec1flc assumptions underlying the
analysis, an 011 deficit country may choose to run its risks in the
world oil market wlthout~stookp111ng. The prospectively low probablllty
of a physical rupture in the.oil 1mpoft lines of Latin America’s oil-
deflclt countries would argue strongly. 1n favour of this option. The .
typically high soclal opportunity cost. of capital in Latin America's.
v011 -deficit countries and the large amounts of capltal locked up in oil
1nventory would ‘also weigh: heavily agalnst storage programmes in the .
reglon. The expected value of. whatever productlon is foregone in the
economy as a result of: expected oil stoPpages obviously would weigh:in
favour ofvstockplllng., ‘A: gonclusion, abont the economic viability of an
01l-storage programme ‘cannot be, reached on a priori grounds, however.
JInvestment ana1y81s -is required,. and thls can be done only after all
;assumptlons afd’ expectat1ons have been clearly Bpe01fled in quantlflable
terms. SRR LY AT e ‘ ’

TS
! LYty

-Section VI' Summagx;ﬁ

There have been four -‘dfatinet - ‘periods of prlce formatzon in ‘the
1nternat10na1 crude 011 industiy in: the., pgst-war ere, but "in none of
these perlods has the market price of: worlq crude 011 been~exp1a1nab1e
in terms of the 1ncrea51ng pressure of. the rzszng demand for world crude
oil on 1ts long run incremental’ supply cost. Two varlables have’ played
- the key roles 1n explalnmng world “crude oil prlces 1n the poat-war ara:
first, the structure of ‘the world oil industry, and second the ‘structure
of energy pollc1es in the devéloped countries. S

Over the rest ‘of this’ ‘century, it is expected that ‘this pattern
of causat1on will ‘endure. ‘The ‘pressure of 1ncrea81ng demand for world
* 0il on its long-run 1ncremental supply cost will not requlre higher
. prices over the rest of this century. Quite. the contrary. Prices could
-fall, substantially over the next quarter-century u1thout endangering
the physical supply of crude ‘'0il’ produced for, the world market. Taking
. the -level of long-run economlc cost of supplying crude 011 for the world
~.market as the indzcator of its scarcity, it 1s concluded ‘that the dire

P
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- 182 -

predlctlons about ‘the world runnlng out of crude oil in two or three
decades are simply rhetorlc. L . ‘ '

On' the other hand, a fcrecast of world crude 0il prices-must
focus squarely on the codtlnulng 1mportance of structural .changes in
the world oil 1ndustry, on the one hand and in the, gnergy policies of
the developed 011-1mport1ng countrles on the other. The analysis
presented ‘heré of these twc key varlables. from the point of view of
price formatlon, leads to the conclu51on that the price of world crude
0il inconstant dollars W1ll, most probeb}y, remain at its present level
through the end of the elghtles and then decllne, on average, by ‘two
per cent annually durlng ‘the nlnetles, falllng to 8.82 dollars-(of
1975) in the’ year 2600. Thls price is substantlally above the long-
run 1ncrementa1 cost of crude 011 in 2000. At is also significantly

'above the minimum safeguard pr1ce adopted by the International Energy
Agency and the European Commission in 1976. Additionally, this price
is far below the estimated mmnlmum economzc supply cost of synthetic
0il from both coal and shale” 011 in the year "2000., Flnally, during
both the eighties.and the nlnetles, the chances that actua} prices
for-world.oil wi¥l.be -higher than’ ‘these 'most 11kely pr1ces in 1990 . .
and.-2000 ;are viewed :as being relatiVely ‘small: actual prlces will
probably be :lower, not higher, than these pr1ces.

. The expected track of most likely prlces for world crude 011
(1978~2000)rdoes mean, however, that Latin America's oil- deflclt
cpuntries will continue to suffer substantlally on balance of payments :
account, with a consequent drag on économic growth and social
advancement. It is argued that the objectives of eneréy policy ih_ )

these countries should be:to minimize the overall costs of energy
supply, on the one hand, and to forge an economlcally ratlonal set of

energy prices and investment policies, on the other. To the extent
that hhese objectives are pursued- successfully, the economlc and soc1a1
damage to these countries stemming from the expected prlce of world

oil will be minimizeds - ‘ I ‘

A broad range ‘0of ‘policy options’ are’ open to Latln Amerlca s 011-
deficlt‘countr;es, in general, to achieve these two policy objectives.
/Analytically, these
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Analytically, these options fall into the classes of demand-oriented

and supply~oriented pblicies. Many of them require international
co-~operation, but some do not. Most of the oil-deficit countries in

the region have little in the way of short-term manoeuverability, simply
because they lack diversified energy bases: in 1975, only six of thenm
produced each of the four modern fuels; eleven produced only hydropower;
and three were totally reliant on imported 0il for their modern energy
supplies (Exhibit 10b). Tactical manoueverability aside, the first
priority in all the oil-deficit countries of the region is to establish
prices for both domestically produced and imported energy supplies

that reflect the opportunity cost of their consumption, using the price
of internationally traded oil and other energy sources as the referent

for this purpose.






