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INTRODUCTION

B> Thie voluae |

4

The purpose of this work i tojcxpiorg;fome possibie future out-
comes of the recent increase in oii prices. The study investigates the
pattern of the future price structure of oil and energy, the resuiting
flow of revenues to the OPEC countries, in particuiar to the Arab oil
producing countries, and the implication of these deveiopments to the
economic growth and foreign capital accumulation of the Middie Eastern
countries on one hand and to the worid economic, financial and monetary
structure on the other hand.

3 17 n

Accordingiy, the study is divided Into three parts. Parthnéjdeals
with the market for energy and oi} and derives tome—future9;cenarlos

2
with the emerging projections o?{ib@ priCeﬁdknoLﬁa Par%}h&?projects
aiternative levels of oll revenues to the oii-producing countries and—

. 1
C
derives from these projectlons and other assumptionsbest imates of the

future economic growth of the Middie Eastern countries and &he- implied <

accumuiation of forelgn capitai, by these countries.

/ 3
’Part Thréi;discusses !ku?possible investment strategies concerning

the accumulated capital that may be implemented by the Mlddie East oil-

producing countries and analyzes the implications of the worid economy. ﬁ?—.~\‘ﬁ

It suggests some alternative estimates of investment portfolios to which
the oll revenues may be directed.
The flnal chapter summarizes the findings and the main economic and

political conclusions.

B
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PART ONE: THE WORLD OIL MARKET

Our main purpose is to fay out some possible scenarios of future
possible prices of oii. Many experts have tried in the past to fore-
cast oli prices and faiied. We would |ike very much to avoid it. We
shall ther~fore present the compiexity of the problen involved and
derive severai alternative future price patterns. The reader will be
abie to add his subjective evaiuation to each of these patterns. We
will use them in order to derive aiternative ievels of future oil
revenues and then concentrate on their implications for the (a) inter-~
national money markets, (b) the internationai trade, (c) the economic
growth of the Middie East Countries, (d) their investment strategies
and (e) the economies of the oil importing countries.

Three complex forces determine oi i prices:

. The supply of oil;

2. the demand for oil;

3. the competitive structure of the world oll market.

Since oil is only one form of energy source, it must be regarded
as a part o” the energy market as a whole. Therefore, our dlccusslon
will have the foliowing structure:

|. Estimations of supply of energy, where oil |s treated
separately from non-oll energy sources. (Chapter 1)

2. Estimations of demand for energy. (Chapter I1)

3. Estimations of oil demand as a residual between total
energy demand and non-oil supply. (Chapter 11)

b. A description of the competitive structure of the
world oil market. (Chapter 1:1)

5. Analysis cf various scenarios of world oil market
structures. For each of these scenarjos the relevant
demand and supply of oil will be analyred, from which
price estimates will emrge. (Chapter ivV)
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Chapter |
SUPPLY OF ENERGY AND O1IL

We shall define the supply of oil (and energy) as a schedule
(function) of output associated with various price levels. Thus the
estimate of oil (and energy) supply for any future period is not a
total of a certain uniqu quantity, but a schedule of quantities In-
creasing with price. With the increase In energy prlces, there is a
greater Incentive to invest in exploration and to produce incremental
oil and other energy sources at higher productlon costs. The greater
price covers the higher incremental cost and provides profits for
those who are engaged in this actlvity.

One should differentlate between the short-term supply schedule and the
long-term one. Since development of new oil flelds and substitutes
takes time, the long-term supply schedule |s greater than the short-term
one. This may help to understand the basic structure of the ol supply
schedule. Due to the low prices of oll in the recent past, each country
that had oil fields limited its output and ~xploration to a very low
pace. In the Middle East the situtation was, however, somewhat unique.
Tremendous oil reserves were proven by relatively low Investment and
the avallability of oil has been very large. The cost of extracting
the oll is only between $0.10 and $0.20 per barrel and this Includes
also recovery of past investments. Thls unique position requlres that

we break down the world oil supply Into two components as shown in

the diagram on the following page.
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Q Q

Middle Eastern Schematic Non-Middle fastern Schematic
011 Supply 0il Supply

DIAGRAM |

The diagrams are of course only a schematic representation. They
indicate that the Middle East can produce oil in very high quantities
at relatively very low and quite constant cost before its oil reserves
are depleted.

For the rest of the world the situation is more "normal'. The dia-

gram shows flrst that the initial cost is higher than in the Middle East

and also that furthe:. increases in oil production entail escalating costs.

Technically, we could combine these two diagrams into one and claim
that the resulting schedule reflects the world =il supply. This, how-
ever, is very misleading since it distorts the actua® market structure.
It would be right only if the oil market would operated under '‘free'
competition, which is clearly not the case.

In the following sectlons we shall present some rough estimates of

the long-term supply schedule of oll and other non-oil sources of energy.
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We define '"long-term'’ as the period required both for the develcp-

ment of new sources of fields (from the beginning of exploration to normal

output), and the period required to deveiop substitute sources and achizave

normal output. The period required is roughly five to fifteen years.

Again, in the Middie East new oil fields may be recovered and in-
crease the total proven reserves in the long run. It is thus possible
that the maximum feasible output of oil at the very iow prices (either
constant or rising slowly) is much greater than the present maximum
feasibie level. Yet despite the fact that we are not able to estimate
these long-term supply curves in the Middle East, it is not expected
that the Middie-East output will reach even its present maximum feasible
output in the next decade. We shall concentrate, therefore, on estima-
ting the long-term supply of oll and non-oil energy in the non-Middle
East countries.

The supply of energy (as a function of energy prices) is the sum
total of the supply of the maln source of energy: oetroleum, gas, coal,
water power (hydroelectricity, nuclear energy, solar energy and other
sources). The supply of petroleum is the sum of the supply of oil from
oiil fields and the supply of synthetic fuels: shale-oil, tar sands,
liquefaction of coal. Extracting oil from these sources is based on
certain production processes, which add to the cost of the oil.

We shall first summarlze estimates of the supply of oil from its
various sources, and then add some Indicatlve estimates of the supply

of other sources of energy.

P

el il
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b, Petroleum

—_——

The supply of petroleum will be L,oken down into the foilowing

""compcnents'-

United States '"Normal'' 48
United States--new sources
Western Europe--new sources
OPEC--Middle Fast

OPEC--non Middie East

"Rest of the World' including Canada, Latin America and others™
0il substitutes

. U.S. "Normal' 48

Total output in 1972 was 3.4 biliion bl. This output referred to

market price not higher than $3 bi. At this price the Output indicated

a trend of decline of about 2 percent a year.

Studies made in the 1960s ** indicate a price elasticity of suppliy

of oll from this source between .3 to .8. This is a sum total of price

- e . . kkk
elasticities of wi idcat drillings, success ratio and size of discoveries.

Before applying these studies to our purposes, we should note that:

= From the 1950s to 1980s there has been a trend towards a

decline in the scale of the supply functions, due to the

exhaustion of the availabie resources.

L
*€Excluding the communist countries (see above)

**Fisher, F.M., Suppiy and Costs in the U.S. P

etroieum Industry,
fwo Econometric Studies. Baitimore, Md.,:

Johns Hopkins Press, 1964

Erickson, E.W., and Spann, R.M., '"Price, Re
of Natural Gas in the u.s.,"

gulation and the Supply
in Resources for the Future, Keith 8rown,ed.

Mancke, R.M., '"The Long-Run Suppiy Curve of Crude 0ii Produced in the
U.S.," Antitrust Bulletin, Winter 1970, pp. 727-56.

*kkSee Appendix | for summary of these studies’

findings. i
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- The estimates of these findings refer to the lower section
of the supply curve (at a iow price range) only.

The scaie effect wiil be accounted for by the assumption that the
whole supply curve shifts to the left at two percent & year, so that
at a price ievei of $3 per crude barrei, output wiil deciine. At higher
prices we apply the iower estimates of elasticity, about .3, to the lower
scale output. We regard this as the long-term elastlcity, which will
be refiected in the 1980 output (thus 'long-term'' in our case is seven
years). Specificaily, this means that the estimated 1980 supply at $3
is about 87 percent of the 1973 supply, i.e., 2.5 blllion bbl. At high-

er prices the amount suppiied (at .3 arc elasticity) is estimated as
follows:

TABLE |

ESTIMATED SUPPLY SCHEDULE
OF "NORMAL'" 48 AT 1980

Price § Output (b.bl)
$3 2.5
Sk 2.7
$5 3.0 '
$6 3.2
% 33
$8 3.5
$9 H 3.6 l

For 1985 we ass;me the same supply curve.

The Federai Energy Administration (FEA) estimates of the normal 48
output at different prices are considerably lower. For 1980 It estimates
an output of 2.1, 2.2, and 2.4 blllion bb!s. at prices of $4, $7 and $11
per bbl. At these same prices, output wlll reach 2.1, 2.6 and 3.3 bill-

ion bbls. in 1985. The range of price elasticity of supply for 1980

-
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estimated by the FEA is extremely low: .08 to .2. for 1985 these elas-

Licities are somewhat higher (.35 to .5).

2. United States--New Sources”

a) Secondary and tertiary recovery of old oil fields. The normal

technique extracts only about 1/3 of tha oi:. Using available
techniques for further recovery will result in estimated cost
of about $10 pzr barrel. The reserves are estimated at 30bbl.

However, assuming that by 1985 more efficient techniques will pe
applled it will be possible to extract about ors half ot these
reserves at a cost of $5-6 per barre!. Arnual output in ‘985
Is thus estimated at 1/2 billion barrels. Additional output
of 1/2 billion barrels is possible at $10 per barrel. No output
is accounted for in 1980.

b) Offshore 48: The reserves are estimated between 19-50 bllllon
darrels. Annual output in 1980--1/2 billion barrels and In 1985--

! billion barrels. Cost: $4-5 per barrel. (The FEA estimates

are similar).

c) Aiaska--Prucdhoe Bql: Reserves are estimcted at 15-30 blllion bar-

rels. Cost: $4-5 per barre!. Output in 1980 (and 1986) --
I billion bar.els. (The FEA unofflicial estlimates are .3 billlon

harrels In 1980 and .5 billion barrels in 1985).

* Thls sectlon draws to a great extent from dlscussions with
Herman Kahn.
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d) Alaska--Naval reserves: This area has been explored only roughly.
't indicates a significant protability for tremendously hlgh
reserves: 25-120 billion barrels. It is assumed that output
from this vource will not start before the 1980s. In 1985 how-
ever, the output may reach a level of | or 2 billion barrels.

The cost: $5-6 per barrel.

e) Out-continent shelf: This source has not yet been explored. It

is assumed that recoverable reserves as of 1985 will reach about

30 billion barrels. Output in 1985 may reach | billlon barrels.

Cost: $5-6 per barrel.

f) Other sources: !t is reasonable to assume that at high prices

the incentive to explore further sources of oil will materlal~-
ize in some unexpected recoveries. We therefore "Juest Imate'
that by 1985 additional supply will appear at a price ra-je of

$6-8 per barrel. We indicate here a flgure of 1 billio. bar-

rels.

These supply sources are summarized in the following table:

TABLE 2

ESTIMATED SUPPLY SCHEDULE OF NEW SOURCES
OF OIL IN THE U.S.A.: 1980, 1985

S N S ——

Source Output Output Yaserves
My 1980 1985 1985
(bi11inn barrels/year)| (S111lon barreils)
$h-5 0ffshore 0.6 | 10-50
Alaska--Prudhoe Bay 1.0 ! 10-30 :
Alaska--Naval Reserve | =-- 1 25-120 ‘
Total at $L-§ T3 3 -2 }
$5-6 Secondary & tertiary
recovery c-e 0.5 15
Out continental shelf vg= 1.0 ig
Total at $5-6 o= i 5
$6-8 Tertlary recovery .o 0.5 15
Other unspecifled
sources eee 1.0 & (1)
Total at $6-8 ==c 7.5
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Total cumulative supply of the U.S. at 1980 and 1985 is the sum
total of the Normal 48 output and new sources. This supply schedule
is indicated below (at rounded fiqures).

T4BLE 3

ESTIMATED U.S. SUPPLY SCHEDULE: 1980, 1986*
[billion barrels/year)

Price 1980 1985
5/bbl Output Output
3 2.5 2.5
“ 3.0 3.0
5 .5 6.0
6 b.7 7.5
7 L.8 8.5
| 8 ! 5.0 9.5

This "long~term' supply schedule is just a reference base. It is
subject to a great number of rualificatlons, since it is based on a large
number of strong assumptlons and guestimates.** And indeed, 1t differs
greatly from the FEA est!mates. We feel, however, that the latter pro-
jectlons underestimate the eff_ctiveness of the high price incentive on
the develooment of oil output. Yet, since the whole questlon is subject
to uncertainty, we have no other choice but to select some 'reasonable"
benchmarks, and apply a sensitlvity analysis. This will be made in the
course of analyzing the market.

Another point that should be noted is that this schedule assumes
certalnty with regard to the oil prices. |If, for example, future oll

prices at the hlgher range are uncertain, it will greatly reduce the

*The figures are rounded to a direction that 'smooths'' the schedule
somevhat .

*+Hopefully the errors In these guest imates cancel each other, at least
partly.
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incentive to explore or develop sources which are r«pected to cost
$6-8 per barrel. This has a direct implication to the price policy
in the U.S. (see below).

The supply elasticities impiied from this supply schedule are:

TABLE &4

PRICE ELASTICITY OF U.S. PETROLEUM SUPPLY, 1980, i935*

Price 1980 - 1985
$ per barrcl) Elasticity Eiasticity
4 0.60 0.60
5 2.0 4.0
6 0.20 1.25
7 0.20 0.80
8 0.20 0.80

* Figures are rounded

It turns out that the supply elasticity for 1980 at low prices
is about .6 (the exception of 2.0 at $5 resuits from the Aiaskan--
Prudhoe Bay's oil that is already being deveioped. Exciuding th!s source
we have at 35 an elasticity of .67). At a price range greater than $6,
the efasticity is low, about .2.

As to 1985, the suppiy is more elastic. The high elfasticity of
the $4-5 price range results from the estimate that, at this price rauge,
high output will appear from Alaska and offshore. The price eiasticity

at the higher price range is estimated at .8.

3. Western Europe

There is extremely iimited information on which to base estimates
of oil suppiy scheduie of Western Europe. The main source is the North

Se+. Houthaker and Kcnnedy** assume that by i980 the annuai oil output

**houthakker. H. S., and Kennedy, M., 'Demand for Energy as a Functior
of Price," unpubiished paper, (December i9737).

I e e et erteteme - et
‘

i i R 5.0

o eb o e T —

4 — .
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of the North Sea will be close to 1.5 billion barrels. 0del1” indicates
4 total oil output for Western Europe of 2.2 billion barrels by 1980,

and 2.75 billicn barrels for 1985. S8oth assume a price level not smaller
than $5 per barrel. These references are the basis for the following
rough gquestimate.

TABLE 5

WESTERN EUROPE OUTPUT: 1980, 1985
{billion barrels/year)

Price 1980 198¢
(s) Output Out put
3 0.5 0.5
N 1.0 1.0
5-8 1.5 2.75

The implicit assumptions here are:

a. At low prices there will be some deve lopment in the 1970s,
but if prices remain low, it will stop in the 1980s.

b. For technological reasons it is hard to increase output beyond
1.6 billion in 1980. 8ut by 1985 it will be possible to util-
ize the capacity as predicted by Odel 1.

This estimate, however, is subject to great uncertainty.

4., OPEC--Middle East

As we have seen, the supply schedule of the OPEC Middle Eastern

countries is horlzontal at a very low level of $.10-.20 per barrel.

#0dell, P.R., "The Availability of Indigenous Energy in Western Europe
1973-1998 with Special Reference to 011 and Natural Gas,' Ist World
Symposium, Energy and Raw Materials, Paris, June 1974,

N, oY g —y

T
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With transportation cost it amounts to $1.50 per barrel. We shall treat
this source of oi! separately when we analyze the role of these countries
in the market structure. Having monopolistic power, we do not regard

the coust curves of these countries as supply curves.

5. OPEC--Non-Middle East

Since the non Middle East countries provide only a small share of
the OPEC oil, we take these countries as a group and assume that they
will provide their "normal' output at a price of $6 per barrel. Higher
prices will induce them to increase output gradually, reaching 3 percent
growth per year at $8. Their total 1980 output will be as follows:

TABLE 6

PROJECTED OUTPUT OF OPEC NON-MID EAST COUNTRIES |

(1980)

Price Output
($) (billlon barrels/year)

O~ OV
W LYWW W N
AVviva N OV

The implicit price elasticity of this supply schedule is between
-1 at the lower price range, and .2 at the higher one. For 1985 we

assume an output greater by 10 percent, at each respective price level. :
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6. “'Rcsl of the Wo: Id_"

The "Rest of the World" output (excluding the communist countries)
in 1973 was 2.6 billion barrels. We assume a supply elasticity similar
to that of non-Middle East OPEC countries (between . | and .2). We have

the following supply schedule for 1980:

1980 oUTPUT
rPRICE(S) (billion barrels/year)

3

00~ TN o
el B RS RS RS
[ =RV - R

—

1985 supply schedule is zssumed to be 10 percent -reater.

]. Synthetic Fuel

Technologically it is possible to produce oil from various sources,
at an estimated cost of $7-9 per barrel. At this cost there is no long~

term economic constraint on supply that may be repaired to fill up a gap

between all conventional petroleum sources of supply and world demand.
Indeed the cos: estimate may change with the qaining of practical exper-
ience. Nevertheless, we chose the higher price fiqures on which to base
our analysis. We assume that at a price of $9 per barrel, the long-term
supply of all these sources put together is horizontal (i.e., "unlimited")
at the possibly required range of output,

Since it takes time to develop thesc sources, we assume that the
"unlimited" output can be reached by 1985. This may not be the actual

case. |If programs to develop these substitute sources are not vigorously

it 3 » e
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pushed ahead, the 1985 supply of oil from these sources may very well

be limited. The assumption of 'unlimited' supply is based cnly on tech-
nological feasibility, and not on political or institutlonal possible
barriers.
in 1980 the output of oil from substitute sources will of course
| be limited. We assume it can reach a level of 1/2 billion tarrels, all

| produced in the U.S.

8. Summary

The world estimated schedule of petroleum for 1980 and 1985 (exclud-
‘ng the Middle East and the communist countries) |s summarized in the

following table and diagram.

TABLE 7 ,,

SUMMARY OF ESTIMATED OIL SUPPLY SCHEDULE OF NON-MIDDLE EAST COUNTRIES, 1980, 1985
(bl1tion barrels/year)

Price 1980 1985 |

($) u.S. Pther Non- Total u.S. Other non Total '

id East Mid East :

: - ountries countries !
|3 2.5 5.8 8.3 2.5 6.3 8.8
L6l 30 6.5 9.5 3.0 7.0 10.0

i 5 | 4.5 7.4 11.9 6.0 9.3 15.3 !

6 | 4.7 7.6 12.3 7:9 9.4 16.9 '

7 4.8 7.9 | 12.7 8.5 9.7 18.2 i

8 5.0 8.1 13.1 9.5 10.0 19.5 I

L9 5.5 8.1  13.6 'unlimited' --- 'unlimited'] i

The supply elasticity for 1980 at the price range of $3 to $6 per barrel

averages .6, between $6 and $8 it averages .25. For 1985 the respective

elasticities (excluding substltutes) are 1.0 and .A4.
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ESTIMATED 01 SUPPLY SCHEDULES 1980,1985

u.s.
Price
1980 1985
8
/
6
5
[
3
2
|
0 Quantity
9 10
r Total Non-
5 Mid East Countries_ 1980 1985
7
6
5
4
3 ”~
2
I
0 b— 9 ) 15 20
DIAGRAM 2
QAN 6

B. Coal
The total coal output in 1973 (oxc!uding the communist countries)

amounted to 1560 million tons which is equivalent :q about 6. 75 billion

A ; LA e
barrels of oil, In the total energy consumption it indicates 3 decline

from 61 percent in 1950 1o 8 percent in 1973, However, a¢ Prices high-

er than S4 per crude barrel, jts share is ex

Mmore, but rather to increase, Following Walter Leyy ** we assume that
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at a price of $7 per barrel, the output and consumption of coal will
rise 4 percent per year up to 1980. At a price of $4 per barrel we
assume twa percent output growth. At prices higher than $7 per barrel
we do not have estimates of coal supply, but given the assumption of
"unlimited' supply of oil substituics, we do not have to reiy on such
coal supply estimates.
Thus the 1980 coa) supply is sunmarized as follows:

$3 : 6.75 billion oil bbl. equivalent

sS4 : 7.75 billlon oi) bbl. equivalent

$5-7: 9.00 bllllon oll bbl. equivalent

For 1985 we assume a further increase by ten percent (l.e. *wo

percent per year).

C. Natural Gas

The world output of natural gas in 1573 (excluding communlst coun-
t}tes) was 34 trillion cubic feet, i.e., 6 blllion oil barrels equlvalent.
This output is assumed to increase stepwlse from two percent per year at
a price of $4 to three percent at $5, four percent at $6 and flve per-

cent at $7-8. Thus we have the following supply schedule for 1980.

PRICE 1980 GAS SUPPLY
$3 6.0
$4 6.9
$5 7.4
$6 7.9
$7-8 8.5

For 1985 we assume a furtter increase of te. percent ().e. two percent

per year)

RERpT—

S Wl e % ———— m——— b S .
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0 Other Snurces of Energy

Other sources of energy, like hydroelect "icity, nuclear energy,
solar energy, etc., amounted in 1973 to 2.5 percent of the total out-
put of energy, which is an equivalent of asbout .8 billion barrels. It

is assumed to reach in 1980 and 1985 respective levels of 1.2 and 2.0

billion barrels,

£, Non-0il World Energy Supply

The above estimates of the non-oijl energy supply schedule of the
various sources are summarized in the following table. The schedule is

“wm,nww'amwMWtbya simple interpolation.

TABLE 8

ESTIMATES OF NON-O1L WORLD ENERGY SUPPLY 1980, 1985
(bitlion barrels/year)

PRICL 1980 QUANTITY 1985 QUANTITY
(S/bbl)

3 4.0 4.0

4 15.8 18.0

5 17.1 19.0

6 18.1 20.0

7 18.5 21.0

8 18.7 21.0

9 18.7 21.0

We shall later make use only of the 1980 estimates. The 1985 ones we

brough. in order to provoke comments, which may improve them.

. i EN———
s e o e o ———
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F. U.S. Non-0il Energy Supply

The non-oil energy supply for the U.S. was derived on the basis
of the same assumptions as in the preceding world case. The 1980s

estimates are summarized below.

TABLE 9

ESTIMATES OF U.S. NON-OIL ENERGY SUPPLY, 1980
(billion barrels/year)

PRICE ($/bb1) QUANTITY

O o~ OV W
D DO W\ OO~
[~ oW RV, I X SR XY
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Chagtcr"
THE DEMAND FOR ENERGY AND OIL

During the post World War Il perioc the world oil consumption
increased steadily and quite fast, from 2.76 bil. bbls in 1950 to 20.5§
bil. bbls in 1973, an annual rate of increase of more than 9 percent. On
the basis of this past development, pre-October 1973 projections were made
that estimated that total demand would Increase roughly at 7 percent per
year. According to these cstlmates,* 1980 consumptlion would be about
31.8 bil. bbls, or 55 psrcent greater than in 1973. (This 1s the medium
among three projections.)

Glven the relatively small Increase In oll productlon In the non-
OPEC countrles and the trememdous availablllity of reserves In the Mid
East, it was estimated that by 1980 the Mid East would account for 40
percent of total oil productlon as compared to 30 percent In 1970 and 25
percent in 1960.* Thus it was generally expected that the dependence of
the world on Mid East oll production would increase to critlcal levelis.

These estimates, however, should be viewed In the context of the
overall demand for energy. We shall therefore start our discusslon wlth
thls subject.

Every forecast of future energy (2nd/or) oil demand must take
Into account the factors that affect demand by expllicitly forecasting the
magnltude of these factors and by inqulring inte the nature of thelr
effect on demand. Two maln factors will be discussed here, the price

leve!l and the Income level.

*C.f., United Natlons, Report of the ad hoc panel of experts on

Projectlons of Demand and Supply of Crude Petroleum and Products, January
1972.
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AL The Price bl ticity

The effect of price on the amyunt demanded is often an important
factor. The pre-October 1973 estimates of future oil consumption implic-
itiy assumed that the price of oil would not appreciably rise. Thls may
be a source for errors. Obviously the lower the price the greater the
amount demanded. The price effect is measured by its elasticity. Elas-
ticity is a coefficient that shows the percentage by whicn the quantity
demanded rises as a resuit of a one percent price reduction (or the other
way around, i.e., the percentage of quantity reduced resulting from a one
percent price increase). Since quantity and price change in opposite
directlons, the price eiasticlty is a coefflcient less than zero.

During the 1950s and the i9560s oii prices were decreasing from an
average of $2.04 per barrei in 1948 to $i.30 per barrei in i967. In view
of the world inflation during those years, the reai price decilned to one-
third (1) of lts 1948 ievei. Without shifting the discussion to the
reasons for this deciine (whether it was an outcome of free competition
or was (perhaps) a ''grand design'' of controliing bodies on the market),
it cleariy accelerated the rate of increase of oil consumptlon. This is
explained by the foiiowing reasons.

1. It encouraged the substltution of oii for coai. And indeed
the share of coal in totai world ener 'y consumption declined
from 61 percent in 1950 to 28 percent in 1973, while the
percentage of oil in energy consumption increased from 28
percent in 1950 to 48 percent in 1973. ]
2. It was profitabie to deveiop energy Intensive production

technologies, since they substltuted other inputs at a
declinlng energy cost.
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3. 1t was not worthwhile to develop technologies and methods that
save energv since the value of 'he savings was lower than the
cost.

So the pcest trend of fast Increase in oil consumption resulted not
vnly from the past increase in the national product, but also from the

declining price level.

8. The Income Elasticity

The effect of increasing income cn demand is measured by the Income
elasticity of demand. This measure shows tne percentage increase of
demand resulting from a one percent Increase in income or Gross Natlonal

Product (GNP) under constant prices. Slnce the historical data on In-

creasing oll consumption reflects a perlod of declining prices a <imple

relationship of these two variables overestimates the income effect. |In

other words, the past ratlo of increased consumption t~ increased income
Incorporates the positive effect on consumption of the decllning prices.
Once :he price elasticitles are estimated, the price effect on past con-
sumptinn can be separated out and the income elasticity thus estimated
without blas. In fact the two elasticities are estimated simultanrecusly
by the same statistical method. One should, however, note that the lower
the estimate of price elasticity the greater the associated Income elas-
ticity. Thus consistency requlres that the selection of Income and price

elasticities be made together.

C. Empirical Estimates of the Price and Income Elasticities of
Demand for 0il

The most comprehensive estimates of the price elasticlty and income

elasticity of demand for oil products were made by Houthakker. HIls econo-

metric model estimates the short term elasticity as well as a parameter

———
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which reflects the time adjustment of demand. From these two estimates,
the long-term eiasticity is derived. Houthakker applied this modei to
various energy products of different regions and countries in different
time periods. A selected summary Qf his estimates is skown in the
foliowing table”:

TABLE 10

LONG-TERM DEMAND ELASTICITIES

© Price tlasticity Tncome Elasticity
U.S. Gasoline -.24 +.98
OECD Gasoiine -.82 +1.30
U.S. Resldential 0li -1.00 +1.60
OECD Residential Oii -1.58 +i .60
U.S. Residentlal Elrctricity -.80 +1.4)

Projections of world demand and suppiy of oil presented by Houthakker
and Kennedy imply price eiasticities of ajyregate demand for oii on a country

basis as follows:

Japan: -.J75
Europe: -.20 to -.40
U.S.A.: -.30

The price elasticlty estimates for the specific products are extremely
high. Yet the implied price ela<ticities for the aggregate country demand
are lower.

Houthakkar's findings indicate surprlsingly high long-term price
elasticlty. Even if we take the lower range figure of about -.30, it will
have a substantial effect or. future demand. |f the price level In 1980

Is stl)] three times higher than in 1973, the total oll consumption in

*Mouthakker, H. S. and Kennedy, M., 'Demand for Energy as a Function
of Price,' unpublished paper, December 1973- s Houthakker, H, S., "The
Price Elasticlty of Energy Demand,' MImeo, Committee for Economic Develop-
ment, December, 1973.
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i980 wiil be about 35 percent iower than it wouid have been at constant
prices. It aiso means that if the price of energy in i970 had remained
at its reai i948 level, that is some i00 percent above its actuai ievei,
totai consumption in 1970 wouid have been 15 percent iower than it
actually was,

Indeed, one should read Houthakker's results with care (as he him-
self indicates). They are based on some oi | products in a partiai
market and moreover they measure the elasticlty at the Iwer price range.
Since elastlcity at a higher range may be different, it is hard to pro-
ject from past findings elasticities that apply to the future. That is
why we have chosen Houthakker's iower estImates rather than the hlgher
ones.

A second source for calculating elasticity is impliclt In the demand
forecast by the Federal Energy Offlce (dated June 3, 1974). From the
different consumption levels forecasted for 1985 at Sk, $7, and $11 per
crude barrel, the implied demand elasticity for energy Is -.10 and for
oil -.20. The greater elasticity of oil demand Is expiained by the pos-
sible substltution between 0il and other energy sources.

On the basis of these findings we chose to anzlyze the sensitlvity
of energy demand with respect to the following 20 combinatlons of price
and income eiasticities.

Price eiastlcity: -.10; -.20; -.35; -.60.

income eiasticity: +.50; +.75; +1.00; +1.25; +1.50.

For details see Appendix 2.

We shail proceed here, however, with 9 plausible comblnatlons of

ﬂp- 'oio, '.20. '-35 and Ny. -750 '-00 and 1025-

e e
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D. Estimates of 1980 World fnergy Demand

on the basis of the discussion and the considerations presented in

Appendix 2, we have chosen to represent the pattern of the demand function

for energy by the following schematic diagram.
DIAGRAM 3 d

SCHEMATIC ENERGY DEMAND

] Oy Q
it is assumed here that a minimum consumption of Qy 15 essential to any
given economy. Thus, even If prices reach extraordinary high levels,
demand will not fall below QM' However, should prices decline the demand
will increase from Qu up, in such a manner that the elasticity of the
demand curve in the section to the right of Qy is constant and equal to

the empirically derived estimates of elasticity. The demand function is:

() P= K
E-E

Or alternatively:

(@ Q=0+

| F &~ T . ; g o —

= ?Td'.-"'r -



[income tlasticity .19 1.00 1.25

rice Elasticity .10] .200 .35] .10 20 381 107 .20 .35
Price

$3 38.0|38.0|38.0 | 40.4 | LO. b |40, 4} L2.8]42.8]42.8

1 37.0036.1134.7]39.4138.4]36.9]41.8]40.71239.1

$5 36.513%.9{32.7138.8137.2134.7141.1]39.4]136.8

$6 36.1 | 3b.2]31.3138.4|36.4]33.3]40.7]38.5]35.3

$7 35.8]33.6}130.41{38.135.8]32.3]40.4]137.9]34.3

s8 35.6 133.2:29.7|37.9|35.4]31.6]40.1]372.5{33.5

$9 35.4132.3(29.1(37.7135.0131.0]40.0]37.1{32.8

$10 35.3132.7]128.7]37.6!34.7]30.5}239.8]36.8]32.3

$1 35.2|32.5}128.3|37.5]34.5]30.1}139.7|36.6]31.9

$12 35.10132.3128.0|37.4]34.3]29.8)39.6{36.4]31.6

high 34.2030.4)24.7036.4]32.3]26.3]38.5)34.3127.8
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The price elasticity of this function is:

Np = -(1 - %ﬂ)

Thus, the price elasticity declines as Q decreases (i.e., as price In-
creases).

On the basis of 1973 price and consumption, alternative parameters
of K were derived for alternative levels of price elastlcity. This pro-
vided us with a series of alternative demand functions for 1973. The
1980 estimates are derived from the 1€73 functions by increasing the
values of the parameters Qy and K by a certain proportion. Assuming In-
come will rise 31.6 percent in the 1973-1980 period (i.e., 4 percent a
year), this proportion is simply 0.316 - Ny (Ny- the income elasticlty).

The 1980 energy demand function is thus

(1.316N, )k
Q980 = (1.316Ny)Qy + ———m

The following table presents nine such world demand schedules of
energy for 1980, for various combinations of price elasticlitles (-.10,
-.20, -.35) and income elasticitles (0.75, 1.00, 1.25). It Is followed
by a dlagram of these functions.

TASLE 11

ESTIMATED WORLD ENERGY DEMAND SCHEOULE, 1980
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DIAGRAM 4

ESTIMATED WORLD ENERGY DEMAND SCHEDULE, 1980
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It should be noted thai the ejasticity by which this function is
identified, refers oniy to one point where price= $3. At higher prices
the eiasticity fails sharply, reaching zero at high prices. Detaiied
description of these scheduies and their eiasticities appear on the com=

puter prints of Appendix 2.

E. Estimates of VWorld Demand for 0il, 1980
The demand for oii is defined as the balance between the demand for
energy and the supply of non-oii energy. The demand for oil is more

elastic than the demand for energy as a whole, because it is affected
by two factors; (1) the price elasticity of energy demand, and (2) the
price eiasticity of non-o0il supply. Thus as price rises, the amount
demanded for cll falls more rapidly than that for energy.

In the foliowing rables and dlagrams we present nine alternatlve
oil demand curves for the world. These demand
schedules are derived from the nine energy demand functions presented
In the preceding section. Thus they constitute combinatlons of three
price elasticities for energy (-.10, -.20, -.35) and three Income elas-
ticities (.75, i.00, 1.25). Altogether we have constructed 27 oil
demand curves (for the world and for the U.S.). The nine curves pre-
sented here are derived from the base estimate of non-oil supply. Another
set of nine curves is constructed under non-oll supply smaller by 10 per-
cent than the base estimate (-10 percent), and the third set Is for

oil supply greater by 10 percent than the base estimate (+10 percent).

B R S
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ESTIMATED WORLD

TABLE 1?2

OlL DEMAND SCHEDULS, 1980

H1-2239-RR

[Income Elasticity 75 1.00 1.25

Price Elasticity 10 .20 .35] .10] ~20[ .35] .10 .20 .3%

! Price
$3 2b.0 2401 24.0f26.4 | 26.4|26.4]28.8|28.8]28.8
Sk 21.2 120.3118.5123.6 22.6|21.1]26.024.9]23.3
$S 19.4117.8[15.6 | 21.720.0]17.624.0]22.3]19.7
$6 18.0{16.1113.2120.3 18.3]15.2]22.6(20.4]17.2
$7 17.3(15.0[11.9119.6 117.3(13.8[21.9}19.4]15.8
$8 16.9 [14.5 11,0 [19.2 1 16.7]12.9)21.4{18.8]14.8
$9 16.7 [ 14.2110.419.0 | 16.3{12.3]21.3]18.4) 14.1
$10 16.6 | 14.0110.0]18.9 16.0f11.8]21.1]18.1]13.6
$11 16.5|13.8] 9.6 18.8 15.8 1 11.4f21.0]17.9]13.2
$12 6.4 113.6] 9.3118.5 15.6)11.1)20.9[17.7}12.9

I




N

S

e

TR e——

Hi1-2239-RR

29
DIAGRAM §
ESTIMATED WORLD OIL DEMAND SCHEDULE, 1980
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Reading these demand schedules shows that as a rescvit of price increases,
the 1980 oil demand wil] be considerably lower than at a price of $3, even
in cases where the elasticity is |ow. The following table shows the
2xpected 1980 demand at higher prices (%6, $9 and $12 per bar:el) as a
Percentage of the expected demand at price of $3.
TABLE 13

OIL DEMAND AT HIGH PRICES
(Amount at Price $3=100)

LfY N 153 13 59 512
75 1-.10! 100 | 75 70 | 68
75 1+.20 100 | ¢7 59 57
.75 | -.35 100 | g 43 39

1.00 [-.10 100 77 [ 7 71

1.00 | -.20 100 69 62 59

1.00 | -.35 100 58 by 42

1.25 ' -.j0 100 78 74 73

1.25 | -.20 100 71 L bh 61

1.25 [ -.35 . 00 60 49 LS

The table shows, for example, that In the cases where the demand elasticlty
is lowest, the amount demanded at $9 per barrel wil! be about 30 percent
lower than at $3, This considerable decline of demand is explained not
only by the enerqgy demand elasticity (which Causes a decline for energy
demand by cnly 7 percent), but mainly by non-oil supply at the hlgher
prices. (This point might have heen overlooked in some estimates of
future oll demand at higher prices, that were publlished recently.)

We turn now to present estimates of energy and oil demand for the
U.S. They will be later incorporated within the nalysls of alternative

market scenarios.
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F. Estimates of 1980 u.s. Energy and 0il pemangd

The demand for eergy in the U.5. is derived exa.tly like in the
world case. The nine alternative demand schedules an4g diagrams appear

be low. They are followed by estimated demand schedules for ojl

TABLE 14

ESTIMATED U.5. ENERGY DEMAND SCHELULE, 1980

Income ETastlelt 1.00 T.

rice Elasticity 10 51007 _W_H[
Price i l
§3 '15.6 | 15.6 15.6 | 16.6 16.6 ' 16.6 [ 17.6 17.6 [ 17.6
s4 15.2 1 14,8 | 16.2 | 16.2 15.8 15.1]17.) 16.7 | 16.0
$5 150 1 14.3 [ 13.4 15,9 15.3 14.3/17.0( 16.2 15. 1
56 | 1681140/ 12.9! 15.8 14.9 13.7116.7 15.8 14,5
$7 1h.7113.8] 12,5 15.6 14.7 13.3] 16,6 15.6 | 14,0
$8 F 146 ) 13.6 ] 12.2 15.5 14.5 3.0 16.515.4 ' 13.7
$9 151135119/ 5.5 6.4 12.7116.4 )15, 13.5
$10 b5 113.6 [ 11.8] 15.4 4.3 12.5/ 16.3 15.1 13.3
$1) TR 3.3 11,6, 15,4 4.2 12.3]16.3 15.0 13.)
$12 1Al nstissi gy 122) ve s 14,5 | 13,0

|____high [14.0]12.5010.11 149 12.3 10.8] 15.8 15.0 11,4
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DIAGRAM ¢

ESTIMATED U.S. ENERGY DEMAND SCHEDULE, 1980
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TABLE 15

1980

01L DEMAND SCHEDULES,
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DIAGRAM J

ESTIMATED U.S. O!L DEMAND
SCHEDULE, 1980
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The magnitude of the relative effect of the higher prices on the
U.S. oil demand is summarized in the following tahblz.
TABLE 16

0IL DEMAND AT HIGH PRICES--U.S.
{Amounts at Price 5=100)

Ny Np 93 | 56 99 l 912
R
.75 .10 100 75 58 57
.75 .20 100 57 46 43
.75 .30 , 100 | Ly 27 23
1.00 .10 100 70 63 }
1.00 .20 100 61 51 48
1.00 .30 100 L8 33 28
1.26 .10 100 72 65 53
1.26 .20 100 63 54 51
1.26 .30 109 51 | 38 33

The table shows that the price effect on the U.S. demand for oll Is
very conslderable, in fact greatcr than In the case of world demand. Thus
again In cases where energy demand assumes jowest price elastlclity, the
demand for oil at $9 per barrel will be between 35 percent and 40 percent
smaller than at a price of $3. Again, thls effect Is attribited not only
to the energy demand elastlcity (In which case the demand declines by
only 6 percent) but primarily to the non-oll supply elastlcity. Thus at
higher prices It Is expected that there will be a considerable increase
In the suppiy of non-oll energy sources which will cut down the net energy

demand, i.e., the demand for oll.

¢. Estimates of 1980 U.S. Demand for import of Energy

The U.5. demand fchedule for energy Import Is the balance between
the energy demand and supply schedules. I order to derlve 1t, we have
now to subtract fi-'m the oil demand schedule {In the preceding sectlon)

the U.S. supply schedule of oil. As mentioned above, 27 alternative oil

P
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deman! schedules were derived. To 21 of them we applied 3 alternative
oil supply schedules (base, base +10 percent, base -10 percent). The
result was 63 alternative net demand schedules for import of energy
(primarily oil and some gas). Twelve of these schedules arz illustrated
in the following table.

TABLE 17

U.S. NET DEMANU FOR ENERGY IMPORT, 1980
(Bil. bbls per year)

(1) (2) (3) (W) (5) (6) (7) (8) (9) (10) (11) (12)
income Elasticity [ . 1.0 1.oy1.0 1.0 1.0§0.750.750.751.25 1.25 1,25
Price Elasticity | 0.1 0.1 0.1]0.2 0.2 0.2 p 35 0.35 0.35 LO.I 0.1 0.1
Non-oi |l Supply 4+ 10% same -10% F*IOZ. same -10%Z H10% same -10% H10% sa~e -10%
0il Supply +10% same -10% #102 same -10% [+10% same -10% 410% same -10%
Price '
$3 5.9 6.9 7.9 59 6.9 7.9 4.9 5.9 6.9 6.9 7.8 8.8
Sh 4.0 5.1 6.2 3.5 4.7 58|2.0 3.1 42 49 6.0 7.1
$5 .4 2.7 40 0.7 2.1 3.40-1.1 0.2 1.5 2.4 3.7 S.0
$6 '0.5 1.9 3.2-0.4 1.0 2.4 -2.4-1.0 0.3 1.4 2.8 4.2
$7 -0.1 1.3 2.8-1.0 0.4 1.8 -3.2 -1.8-0.4 0.8 2.3 3.7
$8 -0.5 0.9 2.4-1.6 -0.1 1.4 -3.9 -2.4-1.0 0.4 1.9 3.3
$9 =1.1 0.4 1.9}-2.2 -0.7 0.8 -4.7 -3.2 -1.6 -0.2 1.3 2.8
$10 -1.2 0.3 1.8-2.3 -0.8 0.7 -4.8 -3.3-1.8-0.3 1.2 2.8
51 -1.2 0.3 1.8%-2.4 -0.9 0.6 -5.0 -3.5 -2.0{-0.3 1.2 2.7
$12 -1.3 0.2 1.71-2.5 -1.0 0.5 -5.1 -3.6 =2.1,-0.4 1.1 2.7

The most interesting finding from these data is the price level at
which its net demand for oil import is not greater than 5 percent of its
total oil demand.

As is the case with world net demand, the table is split Into four
sections. Columns | to 6 give results which follow fro. the most reasonable
assumptions. Columns 7 to 9 represent the extreme case of low demand,
while columns 10 to 12 represent the extreme case of high demand. In l

addition, the table incorporates varying supply assumptions (no change in

estimoted supply as well as a 10 percent increase and decrease In estimated
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DIAGRAM 8

U.S. ESTIMATED EXCESS DEMAND OF ENERGY, 1980
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supply). Hence, column 12 gives the extreme case where demand is highest
and supply lowest. It shows that at a price of $6, demand for energy

in excess of internal supply {imports) is above 4 bil. bbls per year;

and at a price of $9, such demand is close to 3 bil. bbls per year. |In
order to become ind¢pendent in this case, the U.S. needs to plan on a
long-term price of $9 and the development of substitutes in the 3 bil.
bbl range.

in the extreme opposste case (column 7), characterized by the lowest
demand and the greatest supply, the U.S. achieves independence at a price
of $5 and in addition possesses capaclty for export in excess of 1 bil.
kbls per year, export capacity of 2.4 bil. bbls at $6, and nearly 5 bil.
bbls at $9. Should this particular case be applied to the whole world,
full independence from OPEC Middle East oil is achieved at a price
approaching $6/bbl.

However, it is expected that these extreme cases are highly unlikely
to prevall. They are inc'uded here to provide the boundaries of the
feaslble region. It is much more likely that the situation expected
to prevail lies in the mediun cases. Such a one is here represented In
column §. It gives the U.S. excess demand of 1 bil. bbls per year at
p=$6 (7 percent of Its energy demand and 18 percent of Its total oil
demand). At P $9, the U.S. has excess supply of .7 bll. bbls. Independ-
ence is achieved between $7 and $8, without recourse to the development
of substitutes.

This medlum-range result Is subject to uncertainty. Excess demand
at P=$6 could deviate easily from the pradiction by *1 bil. bbls, while

Independence could be achieved at any price between $6 and $9.
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Given this relatively wide range of possible outcomes, the question
is raised over the most appropriate minimum price to be set. In order
to make profitable the development of substitutes, the minimum price must
be set at $9. However, such a price appears unrealistically high since
it creates considerable excess supply in most of the probable cases.
Such a situation wiil, of course, be weicomed by oil importing nations,
which would then be faced with the prospects of a world glut of energy.

A minimum price of $6 is not expected to make the U.S. fully Independent ,

Al

the exceptions being those relatively extreme cases. But, on the cther
hand, the reasonable dependence on imports is not unmanageable. Shculd

such a price persist in the world, a reasonable net demand for OPEC

W . g

Middle East oi! of 3-10 bil. bbls per year would be created, barring
the most extreme cases.

If the minimum price is set above $6, it will reduce the net demand
for imports (or increase the excess supply for export) by about § bil.
bbls per year for cach $1 incremental increase in price. The usefulness
of a very high minimum price can be questioned, since at lower prices §$!

incrementai price increase reduces net demand for oil by | to 2 bil.

’

bbls per year. Hence, a policy approacii almed at the $6-7 range of
the price scale promises to be more efficient.

At this price oll-substitute development programs are unprofitable;
they could be implemented only if government subsidy is secured. However,
it may be worthwhile to encourage some development of oi! substltutes,
in spite of their higher economlc cost, In order to provlide some
"insurance'' agalnst unexpected deviations from the forecasted pattern of

future oil demands and supply. This would increase the probability for

3
{
3

{
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carlier technological improvements in the production of oil substitutes
should the world price increase. |If affected on a relatlvely minor
scale (I, to } bil. bbls per year), the total annual subsidy of $3 per
barrel would not constitute an excessive burden on the economy. All
research and development of technologies to produce oil substitutes
should be encouraged and financed by the government. It should be
considered as a long-cerm investment designed to assure a continuous flow
of energy supply in the long term at the lowest possible social cost.

Now that we have derived estimates of supply and demand for oil,
for the world and for the U.S., we turn to discuss the market competitive
struciure. Or. the basis »f these data and structure we shall derive

estimates of future oil prices, under various market scenarios.
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ChagtgL N
THE OIL MARKET STRUCTURE

In this chapter we discuss the market structures of the oil market

and its implications to the setting of oil prices.

A. Classification of Market Structurcs

a)

b)

c)

d)

Competitive Market

In a competitive market each producer behaves as if he is a
price taker and therefore adjusts his output to the current
price. Each consumer behaves under the same assumption.

There is no agreement either among producers or ameng consumers
or among producers and consumers as to price setting, In this
case the market price will be determined by the intersection
of the suppiy and demand curves.

Olizapoly

Under an cligopolistic structure, a great share of the produc-
tlon is done by a small number of producers each one of which
is relatively large. These big producers may aiso organize as
carteis and thus become a monopoiy.

Oligopoly with Price Leadership

Urder this structure one of the members of the oiigopoly is
the price leader who sets the prices. It achieves its unique
standing either because it is the biggest producer with a size
equal, say, to all other producers together, or due to its
lower production cost.

Oligopoly vs. Oligopsony

This is a structure where there is @ smail number of producers
and against them a smaii number of consumers. This may happen
when each consuming country centraiizes its oii purchases. A
number of countries can organize in a '‘consumer cartel.,"

B. Main Factors in the 0i] Market

Neither of the above modeis describes correctly the complex oii

market.

Yet the oil market has characteristics of some of the above

structure. It is clearly not a free competitive market. It has a
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number of big producers (like the big corporations in the past and like
the big producing countries at present) and thus has oliqgopolistic
characteristics. Some of the countries may become price leaders and
above all some major producers are organized in « carte!, OP'C (Organi-
zation of Petroleum Exporting Countries).

some of the consumers are organized as an oligopsony through the
concentration of their purchasing by government, national bodies. The
governments of the consuming countries can exercise power on markets by
a system of tariffs and subsidies.

In order to understard in a more precise manner the oil market

structure, let us review each of the main factors in this market.

I. The Production and Consumption Patterns

Tstle | 8 shows the overall production and consumption pattern in
the oi) market. The main characteristics revealed in the table are:

1) A <mall group of countries (the OPEC group) produce 55 percent
of the total world output. Their exports constitute er-
cent of the total international oil trade,

2) A small group of countries are pure consumers. These include
Western Europe and Japan, Their total imports constitute
64 percent of the total internatlonal oil trade.

3) The U.S. is the largest consumer, that produces only 63 per-
cent of its own consumption, Its imports constlitute close to
19 percent of total world trade.

L) The developing countries are net importers of 12 percent of
the total world trade,

5) Canada, the communist countrles and the rest of the world are
self-sufficlent, with minor inslgnificant surpluses or deficits,

Thus the main '‘particlpants' in the world oi! market are OPEC pro-

ducIng countries, the big pure Importing countries, and the U.S.A.

T TR e e — —
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2. The OPEC Countries
Table 1 3 shows the distributior of production among the OPEC
countries. The OPEC countries are divided into four groups: (1) the
Arab sheikdoms (the '"'S'' countries); (?) other Arab countries (Libya
and Irag--the "'LQ" countries); (3) tran; (4) non-Middle East countries.
Groups (1) and (2) together constitute OAPEC (Organization of Arab
Petroleum Exporting Countries). Groups (1), (2), (3) together will be
referred to as the Middle Eastern OPEC countries. The relatlve impor-
tance and power in the oi! market for each country depends on its share
in total output and on its potential output as indicated by the size of
its proved reserves. The Arab sheikdoms are by far the most Important
oil producers. In 1973 they provided 42 percent of total OPEC output
and controlled 55 percent of its reserves. Saudi Arabia is the most
significant with 23 percent of OPEC output and one-third of Its total
reserves. The OAPEC provide 56 percent of total output and have 70 per-
cent of total reserves. lran is second to Saudi Arabia in terms of out-
put, 19 percent, but lagging in terms of reserves (one-sixth).

All the Middle fastern members together provide 74 percent of
total OPEC output and possess close to 85 percent of its total reserves.

As w2 have seen, the OPEC countries export 96 percent of the total
world import of oil, This makes it possible for OPEC to become a very
strong monopoly in the world oil market. In order to achieve monofoly
power, OPEC must be tightly organized as a cartel., Despite its success-
ful actions in the recent past, it Is hard to concelve of OPEC as a
tight, stable cartel. Internal confllcts among the countries limit its

stabllity. It |s more appropriate to describe OPEC as an ollgopoly in
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which two major producers, Saudi Arabia and lran, compete for price
leadership:; OPEC constitutes a framework sometimes operating as an
effective cartel (as in the 1973-74 crlsis) and sometimes a mere window-
dressing to the real two-leader struggle. In this situatlon three
scenar ios may emerge,

1) OPEC operates as a tight cartel, where Saudi Arabla and iran
compromise on OPEC policy

2) Saudi Arabia becomes the price leader, with OPEC eithe: offi-
clally dissolves, or remairs as a mere formal, insignificant
f ramework
3) Iran becomes the price leader
in the following discussion we shall not dlscuss scenario (3), be-
cause we regard it as highly improbable. Scenario (1) will be analyzed

as a case of mononoly and scenario (2) as a case of oligopoly with price

leadership by Saudi Arabia.

3. The U.S.

The U.S. currently consumes 29 percent of the werld oll output,
0f this consumption, 63 percent is produced and 37 percent is imported,
In 1973 thls import constituted |9 percent of total world imports, the
highest of any country. Moreover, this import has been increasing fast
in the recent years due to increased oil deficiency as indicated from
Table 2C.

This '"oil gap'' which was retained quite constant at a one-billion-
barrel level during the mid-1960's. However, after 1967 it has been
increasing fast as the table indicates. Due to the high U.S. consump-
tion level a relatively modest increase In U.S. consumptlicn with stable,

and even somewhat declining output, strongly effected the wor ld market,
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TABLE 20

U.S. OIL FRODUCTION AND CONSUMFTION

Production

Consumpt ion

Deficiency

Def/Con (%)

1963
1967
1970
1973

2,730
3,197
3,497
3,329

3,745
h,351
5,074

5,950

1,015
1,154
1,577
2,619

27

27
31
bl

Source:

BP, 1973, op. cit.
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The U.S5. has potential resources for increasing its o'l output,

roin these sources varies between

As we have <een, the cost of producing f

sL and %9 per barrel. At the market prices prevailing before October

1973 there was nu encouragement to deve lop these sor‘rces. At the high

incentive to develop the new sources.

price of $8 to $10 there is a great

However, uncertainty as to the continuation of the high prices may bar

deve lopment. To diminish this uncertainty the U.S. government can fol-

low either a policy of administrative support to reach independence

Project independence), or 3 policy of assuring a minimum market price

by protective rariff, or a combination of both. We shall discuss these

policy measures below.

4. Western Europe and Japan

These countries put together are the main importers and consumers

of OPEC oil. They have not manifested in the past controiiing power in

a monoposonistic sense. yet as purchasing

They may, however, organize

cartels in subgroups or in a single group, with or without the U.S.

5. The 0il Companies

The major oil corporations might aiso be considered as an oligopoly.

The '‘seven big sisters' (Exxon, Texaco, Gulf, Mobii, Standard 0ii of

California, British petroieum and Royal Dutch Shell) controi the produc-

tion of the major part of the Western World output. in the pre-OPEC

oly would have been proper. W¥ith OPEC
ifi-

period this description of oligop

governments taking control of the market and becoming the most sign

cant factor, the impact of the big corporations as an independent market

controi center has much diminished. This became particularly noticeabie
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in the period of the 1973 oil embargo when the U.S. oil companies were
made to participate (at least officially) in the embargo on their own

country.

C. The 0il Market in tke 19509 ard 1960¢
in the 1950s and 1960s the major oil corporations were the most
inf luential bodies in the world market. OPEC was not in ex\sten.e uirtil
1960 and was not significant until 1970. The oil price poiicy was thus
managed primarily by the major oil corporatlons.
unrinq this periodAthe real level of oil prices was deciining. In

1948 the price per barrel of Mlddle East oil was about 2. in 1967, the

i

effective price was $1.30 per barrel. Taxing into account the worid

inflation, this 1967 price was about cne-third of the 1948 one. This

decline in oil prices and its maintenance at iow levels untii the late

1960s was not 2 result of frez competitive market structuie. Already in

r—

1950 the OPEC countries supplied 23 percent of the worid ol | output and

- —

this increased to 28 percent as of 1960 and to 30 percent in 1985, More-
over, the production and marketing of thls oll was concentrated in the
hands of a few corporations. Thus already at that period it was pos-
sible, if not to raise prices at least to retain them at @ constant
real level. 1t was by all means possibie to avoid the sharp decline in
the real price.

Two major consequences resulted fraom the poiicy of dampening dowd

the real price of oil. The first is the rapid process by which oil has

tions for new oil reserves, especially in the U.S. And indeed, while in

|
|
subst ituted coal (see above). The second is the discouraging of expliora- \
1949 the U.S. possessed 33 percenf of the non-comnunist world ol) reserves, \
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its share had gradually declined, reaching 7 percent only in 1969, &~d
remaining at this rate ever since. At the same time the Middle East
share in the non-communist world oil reserves increased from 33 percent
in 1949 to 72 percent in 1969,

As a result of these developments, which were caused by the low
price policy, the 0PEC countries, and particularly the Middle East ones,
reached in the early 1970s a position in which they possessed a monopo-
listic power on the oil market. An analysis of this situation and the
implications for future oil prices are presented in the following

chapter,
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Chagterl\
FUTURE OIL PRICES

A brief fook at the present structure of the oil market indicates
the monopolistic power of the OPEC Middie Eastern countries. Thkis
constitutes a decisive factor in estimating future oll prices. The
second main factor in the world oil market is the U.S5.A. which has a
great potential to deveiop oil and other sources of energy. We shail

therefore anaiyze in this chapter the foliowing market scenarios:

1. OPEC
A. M.E. OPEC countries operate as a cohesive cartei.

B. M.E. OPEC countries' cartei Is broken, The S countrles
behave as price leaders.

2. U.S.A.

A. U.S.A. does not exercise its potential power to affect
the ievel of world prices.

B. U.S.A. determines a domestic minimum price of $6 per barrel
and barrel equivalent.

Thus we have 4 scenarios wh.ch constitute the combinations of
1A2A, 1B2A, 1A2B, 1828, We shail refer to them as:

1A2A: OPEC cartei = 0OC

1B2A: S price leader = SPL

1A2B: OPEC cartel + U.S. minimum price = OCUS
1B2B: S price leader + U.S. minimum price = SPLUS

A. M.E. OPEC as a Cartei

The cartel operates as & price leader oiigopolist. According to this
model, it determines its output as if It were a monopollst with regard
to the net, residual oli demand which it faces. This net oil demand is

the baiance between total oil demand and non-Middie East oli supply.

P
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It thus determines ils cutput so as to maximize its profits, within
this residual market. The net demand curve for this case is derived

schematically in the following diagram.

1. The Demand for Middle East 0il

In the preceding chapters we have made some assumptions with regard
to the structure of the demand function for energy and for oil, as well
as, the supply function of non-oil energy and of oil.

These assumptions were subject to sensitivity analysis under the
following conditions:

Income elasticity of energy derand; .75, 1.00, 1.25

Price elasticity of energy demand: -.10, -.20, -.35

Supply curve of non-oil energy: base, base + 102, base - 10%

Supply curve of oil: base, base + 10%, base - 103

This sensitivity analysis provided the following output:

A. Energy demand functions.

We obtained 9 alternative functions, constituting all
combinations of the 3 rates of income elasticities times
the 3 rates of price elasticities.

B. 0il demand schedules.

The oil demand schedule is the balance obtained after
deducting the non-oil supply from the energy demand.

Thus we have altogether 27 oil demand functions (from
each of the 9 energy demand, 3 non-oil supply alternative
are deducted). These two types of demand schedules were
presented in Chapter 2.

C. Net oil demand.

Net oil demand is defined as the balance of oil demand

and non-Middle East oil supply. In fact this is the
world oill demand from the Mid-Eastern countries.
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DiAGRAM 9
OIL DEMAND, OIL SUPPLY AND NET OIL DEMAND

5

00 = World 0il Demand
SS = Non-Middle East 011 Supply
ND ND = Net 0il Demand for Opec-MId East O}l
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il supply was applied to 21 of the 27

gach of the 3 alternative O

oi| demand functions (in order to save on uninteresting cases we avoid

the combinations of +10 percent on one supply with =10 percent of the

other supply). As a result 63 net oil demand schedules were produced.
The following table brings 12 illustrations of these net demand

which represent both the extreme cases and the central ones.

of extremely high demand for

schedules,
OPEC-Middle

Columns 10 to 12 show cases

East oil. At a low price this demand is excessively high (more than 22

bil. bbls, per year at p=¢3); at a price of $6 this demand drops to 13

o |1 bil. bbls. However, this case

bil. bbls, and at 3 orice of 99, t

is very unlikely. The opposite extreme case of excessively low net

demand is also very unlikely (columns 7 and 9, especlally column 7).

Here the demand is high elastic, since from 13.5 bil. bbls. at P=93

rice less than $6. I|f this case prevailed,

demand falls to zero at a P

the demand for OPEC Middle tast oil would disappear in 1980 at P=$6.

Columns b to 6 represent a situation closer to the medium range,

ed demand for OPEC oil at p=$y will lie

according to which the expect
bbls.; and

between 16 and 20 bil. bbls.; at p=$6, between 3 and 9 bil.

at P=$9, between 2ero and 6 bil. bbls. The demand may very well be

somewhat greater, as shown In columns 1-3, in which the price elasticity

of demand is extremely low.

The demand elasticlties for OPEC oil are high because they are

derived as a net palance of total demand for energy minus the sum of

Hence, the elasticlity of net demand depends

non-oil and ol suppl les.

on a weighted sum of the elasticities of overall energy demand and
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non-Middle I ast supply. Thus, all the price elasticities are greater
than one, especially at the price ranges below $9 per barrel.

2. OPEC Price Determination

In this scenario OPEC rejards the above demand schedule as a
monopolist. It thus sets the price so as to maximize its profits,
Taking the cost of production and transportation at $1.5 per bbl.,

the maximization of profits actually means maximizing the present value

. . * 7 o
of the net oil revenues derived from the reserves. This is calculated

by the following procedire:

l. Set the annual quantity to be produced.

2. Identify the price associated with this quantity from the
net demand curve.

Calculate the annual net revenue. [(P-1.5) x q].

3

L. Calculate the number of years, by dividing total reserves
over the quantity.

5. Calculate the present value of the annual revenue over
the number of years as obtained above.

The results of this procedure will be shown beiow.

B. S Countries as Price Leaders

The S countries have the capaclty to become the sole '"price leaders'
in the oil market. |f they prefer to galn this position, they can make
it. They have enough reserves on which to base their price policy, and
the high revenues are less essential for them, since they don't have
as many domestic opportunities for Investments as lran has. The §
countries can become price leaders either with cooperation or without
cooperation of Iran and/or the LQ countries. In thls case, they will
set the price by the following model . They will let dran and LQ determine
their output first, then, after deducting thls output from the 'net oil

demand' curve, they will get their own net demand. With regard to

*Which Means: maximizing the present value of the oil reserves,

e o & & kit
Bl Cn i 2 bl P -
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this demand and market, they will determire their output so as to mcximize
the net present value of their reserves.

In working some possible outcomes of such a policy, we have made
an assumption that 'ran and LQ wiil reach in 1980 a normai output of 5
bil. bbls. We have chosen this figure simply because it constitutes

a consensus of several different forecasts (see table).

TABLE 22

NORMAL OUTPUT OF IRAN & LQ COUNTRIES, 1980 (ESTIMATES)
(bil. bbls.)

The Forecast lran Libya lrag Total
Technology Review 2.9 .8 1.4 5.1
Tripartite 3.2 .7 1.1 5.0
Chase 2.8 .8 1.4 5.0

Source: '"Projected World Petroleum Demand/Supply Balances,'
Tetra Tech Inc., Chase Manhattan Bank, July 18,

1974. "Energy Self-Sufficiency, An Economic

Evaluation,' Technology Review, May, 1974,

The Technology Review and Chase's estimates are almost identical.
Despite the Tripartite differs somewhat in the country estiates, its
total is also consistent with the others.

Thus the net demand in 1980 for the S countries is simply 5 bil,
bbls. less than the demand facing the M.E. OPEC countries put together.

The resulting price policy of this scenario will be summarized below.

C. U.S.A. Pricing Policy

The above two market scenarios were made under the assumption that
the U.S.A. will not actively intervene in the market. If it does not,

it is possible for the OPEC countries to follow a policy of erratic price
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fluctuations (around a certain desired mean figure). This will intro-

duce a great uncertainty to the energy business that will discourage and
deprive the other countries (and entrepreneurs) from development of their
energy sources. As a result, the supoly of non-OPEC energy will not

reach the levels forecasted in the above s.pply curves, and the monopolistic
power of OPEC will be enhanced.

In order to avoid this development, some certainty with regard to
future prices must be introduced. This can be achieved in each importing
country simply by fixing a minimum price, below which prices will not go
down. The minimum price can be maintained by imposing a protective
tariff, adjustable to the world price. Thus if OPEC countries reduce
the world market price pelow this minimum price, any import will be
subject to tariff at a rate equal to the appropriate balance.

It is highly inconceivable that all the oil-importing countries will
follow this policy. Yet even if the U.S. alone introduces it, it will
have a decisive effect on the world prices, merely because the energy
supply of the U.S. is the biggest.

Despite it is possible to Impose any minlmum price, we have chosen
only one price for the scenario--$6 per barrel. We concentrate on this
one because it is a turning point at the U.S. energy supply curve. At a
lower price this supply curve |s elastic, and above thls price It is
muchk less so (except net price of $9 where substitutes are Introduced.
But as we shall see thls is an overshoot Ing).

The lntr9duction of a minimum price policy at $6 per barrel causes
a change In the oil market mode! we presented above. Thls change can

be incorporated as follows.

- -

-
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Let us look again at the U.S. energy suppily curve at price range

$3-%5 (in bil. bbls,).

Price Non-0il Increase of 0ili Increase of Total
Supply N.0.S. at Supply 0.5. at Increase
Price=$6 Price:=$6
3 7.2 2.0 2.5 2.2 4.2
4 8.1 1.1 3.0 1.7 2.8
5 8.7 0.5 4.5 0.2 0.7
6 9.2 0.0 4.7 0.0 0.0

The tabie shows by how much the U.S. energy supply will increase

when the price is $6 rather than $3, $4, and $5. When the U.S. maintains

a minimum price=$6, the world supply (which includes the U.S.) at lower
price. will rise by this increased amount. At prices of $6 and up, the
world supply will not change. As a result the world net oil demand from
M.E. OPEC countries wili decline by these appropriate amounts, for prices
below $6 and will remain llke in the preceding case at prices of $6 and
above. By introducling these changes in the world net demand, we incorporate

the impact of the U.S. minimum price policy on the world market.

1. M.E. OPEC as a Cartel, U.S.A. introduces Minimum Prlce Policy

The analysis of this market scenario is identical to OC scenario.
The only difference refers to the derand curve that the cartel faces.
In the present case it is smaller than the original one at prices lower
than $6 per barrel, by an amount equal to the increased amount of U.S.

supply.

2. S Countries as Price Leaders, U.S. Conducts Minimum Price Policy

Again we have a similar case to the SPL one, where the demand curve

of the $ countries shifts to the left at prices below $6 by the Increased

amount of U.S. supply.
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D. The Demand For OPEC 0]
Each of the tables below prescents 12 ilustrations of the demand
schedule for each of the four market scenarios. In each table, columns

1-6 present the more probable "central" type demand schedule. Columns
7-9 present extreme low demand schedules and columns 10-)2 extiemely

high ones. In appendix 3, 63 such demand schedules for each scenario

are presented.

An illustration of six of the demand curves is pPresented in the
following set of diagrams. In each diagram four demand schedules are
shown for each of the four scenarios. A is the demand curve for OPEC
countries and B s the same demand when the U.§. conducts a minimum
price policy at $6. C is the demand for the § countries and 0 is tha same
demand with u.s. retalning the minimum $6 price. A} the curves are highly
elastic in the lower price range and differ in their elastlcity in the
higher range. This being effected by the various assumptlons with regard
to prilce and income elasticities of total world eénergy demand and
Particularly with regard to the various levels of non-ol |, energy supply

and non-Middle East oil supply,

E. Summary Of The Market Scenarios Outcome

The analysis is made under the assumptlon that by 1980 the governments

of its related facilities. It is also assumed that thejr costs of production
and transportation of crude nil jn 1974 prices will be around $1.50 per

barrel. The Most probable price Policy for each case is selected by the

following procedure.

R N ——
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DIAGRAM 10

ENERGY. WORLD DEMAND SCHEDULES
FOR MILDLE EAST OIL, 1980
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For any given demand curve, we calcu’ate first the total net
revenue at cach price level (after deducting $1.5 from the price, as
production and transportion costs). On the basis of the proven reserves
we then calculate the number of years each level of output (and price)
can last. We then derive the present value (at 87 discount rate) of
these reserves (which Is the present value of the flow of the net revenues
for that period). The price at which the present value is maxImized
Is the most profitable one.

The following table summarizes the pricing policy which maximizes
the present value of reserves under the four market scenarios for 63
sensitlvity-analyzed cases. Each case Is defined by income (Ny) and
price (Np) elasticities of demand as well as by the level of supply
(Normal = 0, 10% lower = -, and 10% higher = +). Each of the scenarios
is characterized by 3 figures, the first belng the price, the second is annual
revenues as of 1980 (in billlons of dollars),and the third the number
of years of reserves before depletion.

The 0.C. column Is the OPEC cartel scenarlo. The SPL column is the
scenarlos under which the S countries became price leaders. The OCU%
column is the OPEC cartel with U.S. minimum price scenario and the SPLUS
Is the S country price leader scenario with U.S. minlmum price. The
last two columns of the table represent the estimated annual revenues for
the S countries under the OPEC cartel scenarlo (S/0C), and under this
cartel scenarlo with U.S. minimum price (S/0CUS). Attached to these figures
are the following signs:

+ to Indicate galn from breaking the cartel

to indicate loss from breaking the cartel and

= to indicate indifference.
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F. The Revenues

Tne net revenues of the Middle Eastern countries depend on the
income and price elasticities of demand for energy, on the one hand,
and on the price elasticities of supply, on the other. At cne extreme
(high demand, low supply),revenues will reach $100 billion per year,
whiie at the other extreme, revenues will drop as low as $20 billion
per year. The highest revenue seems highly unlikely; the lower revenue
has a somewhat greater, but still low, probabillty. Revenues between
$25 and $45 billion per year appear to be most probable. They correspond
to many combinations f elasticities of demand and supply, at reasonable
levels. In any case, revenues above $60 billion per year are unlikely.

On the baslis of these findings, we have chosen to analyze the
accumulation of capltal and their four alternatives: $100 bllllon/year,
$75 blllion/year, $50 billlon /year and $25 billlon/year. As to the

revenues before 1980, we have made some adjustments to these flgures.

G. Prices

The main factors that determine the level of the expected pri.e are,
of course, the elasticities of the demand and supply. HMost Important is
the elasticity of supply. Price will remaln high even in most of the
cases of relatively low demand with supply rising at the slowest pace.
Yet, If supply rises In a normal and fast pace, prices wlil be much

lower, except for the case where demand will rise very sharply.

For the cases of high price, $9 per barrel was chosen as a reprecentatlive

one. in these cases the price may well be higher. However, above $9,

oll substitutes will be developed faster to provide an Increasingly

greater supply. 1In the long run, this limits the price of oll to under $9.



72 H1-2239-RR

If the OPEC cartel is broken by the S countries, they will tend to
determine much lower prices. In miny cases, they will gain fiom it. In

the case of Ny = 1.25 Np = .2 and S = 0, the OPEC cartel will ma.imize

proflt at P = $9 and revenues = $36 billion/year. The S countries,
however, in this case will do somewhat better by cutting price to S4
ard getting total revenues of 526 billion/year. They vill gain from it

rotonly in terms of profits but also politically, since at the lower

price Iran's income will be smaller and its rate of economic growth and
accumulation of foreign capital will be greatly hampered. This will

put the 5 countries in a much stronger relative position in the Middle

East. As a matter of fact, this political consideration makes it

worthwhile for the S countries to break the cartel and follow their

profit maximizing policy at low prices, even if they lose some profits,

s in the case of Ny = 1,26 Np = 0.2, S = -10*. In this case,their

share in the cartel will glve them an annual income of $34 billion/year,
while going on their own will provide them with $28 billion. Prices will

be cut from $9 to $6. In this case, their income is lower. Yet, politically
they gain. €o, even in such a case they may prefer to break the cartel.

We have made a sensitivity analysis for different demands ard supplies

that apply to these scenarios. Out of 63 different cases it was found

that the 5 contries will gain from breaking the cartel in 33 cases, and

will lose, in terms of income, in 23 cases, and remain indifferent i;, 7
cases. These losses are always small and may be worthwhile for the political
gains. Thus there is a great incentive for the $ countries to break the
cartel and reduce the prices. One of the reasons that makes this attractive,
in terms of profit lies in the fact that the S country reserves are much

larger than the other Middle East countries' reserves.

- m——
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The introduction of a U.S. minimum price policy doesn't have a direct
substantial impact on the OPEC cartel pricing. In only a few cases does
it change the optimum L. ice for the cartel, and in most of the cases it
drives the cartel prices up, the reason being that at prices lower than
$6, the net dividend for the Middie East oil is smaller. This doesn't
mean that the minimum price policy has unfavorable effect. By introducing
stability, it reduces the incentive for the cartel to follow a policy
of unstable, erratically fluctuating, prices. Such a policy would have
impaired the development of energy production in the non-0PEC countries.

In the case where the S countries break the cartel, the U.S. minimum
price policy has alse very little effect on the S countries’ pricing. In
a very few cases these prices will be somewhat lower and somet imes higher.
However, it sharply reduces the number of cases in which the § countries
increase their profits by breaking the cartei. In fact it is reduced to
11 cases only, while in 46 cases they lose from breaking the cartei
and in 6 cases they are indifferent. The incentive to break the cartei
is reduced when the U.S. follows a minimum price policy. In conclusion,
the general pattern of the cartel is to keep price: higher, close to
$9/bbl. On the other hand, if the cartel it broken the S countries will

determine their price around S4, and oniy in seldom cases, it will be $6.

H. Conciuding Comments

We now can conciude the analysis as of this stage as follows:
1. For the sake of assuring a constant flow of energy supply it is
essential to prevent the oii prices from faliing below $6 per barrel. This

can be secured in the U.S. by ninimum price pclicy assisted by adjustable

piotective tariffs,
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2. The § countries are facing

a basic dilemmg .

If they continue 1o
Cooperate with lran and the

other OPEC countries in restricting Output and
keeplng Prices at 4 high level they nmay gain somewhat in revenues and

venues before the present reserves are

”advan(aqes“ are highly quectionable:

, in many cases of the

sharply at the end of this

long period due to
Some unexpected technologicy)

breakthroughs. Second, New reserves can
be found that wil) anyway extend the

¢) s§i

period far into the future,

It can be traded for political

favors from eact,
western Country,

and every major

is a limit to the number and kinds of

if they choose to do so,

It wil) reduce lran'sg revenues,

thereby hampering Its rate of
economjc growth,

It wil) thereby reduce the Potent 11 threat for the §
countries from 4 too powerfy) neighbor,

T ————a. e, oty - o
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C) 1t wiil ‘nduce Iran to invest aimost ajj its revenues domestlcally.
thereby making the S countries the only ones in the worid with large foreign
financiai investments. ¢ wili put the $ countries into a unlque position
in the financial world from which they wili be able to gain more than otter-
wise, both poiitically and businesswise.

Thus it is not inconceivable that in a one-to-four-y=ar perlod the
S countries wili Cooperate as one unit and wili exercise theijr power to
become price leaders in the oii market (the oPEC cartel) either officially
or only in Practice, and reduce the oil price to a leVe! between $4 and $6

per barrel (in i974 prices).
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PART TwO: ACCUMULATION OF CAPITAL

In the previous part we expiored some possible patterns for future
oil prices. These provided a basis for estimates of alternative fliows
of oll revenues for ithe Middie Eastern oil countries. We are now abie
to investigate the impilcations of these revenue flows to the economic
deveiopment and growth of the Middie Eastern o!l countries and to the
accumuiation of capital in the form of foreign investment. This will
be presented in this part, Chapter S will iay the assumptions under-
lying a policy of maximizing domestic investments for economic growth.
Chapter 6 describes the model of economic growth and capital accumula-
tion we have used in order to make our projections and it willi specify
the iist of alternatives we have made in the course of sensitivity
analysis of the modei. Chapter 7 summarizes the main projections of
economic growth and foreign capital accumulation, as derived from the
modei, and compares various alternative magnitudes.
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Chapter \
' SETTING PRIORITIES FOR DOMESTIC INVESTMENT

In the first part of this study we have developed some alternative
pro‘ections of oil revenues that the Middle €ast oil producing countries
may expect to receive from the rest or the world in the next decade.
The cbvious question is: Wnat will these countries do with these revenues?
In order to answer this question we must develop a framework of goais
and criteria that underlie these countries' dccisions with regard to
utilization of the revenues.
On the basis of statements made bv leaders of these cointries, and
of opinions of experts and common knowledge, we assume the ‘.ilowing set
of goals: |

). to buiid a strong, nonvulncrable, domestic economy;

o

to increase the domestic standard of living;

-

to increase national security; :

h. to maintain and strengthen the power cf the current regime;

]
5. t» increase the nation's political pow=r !n the worid. i
A. Consur-tion

It could be argued that the above goals would be achieved simply
by utilizing the revenues to incrrase currer.t consumption to a maximum
level. Indeed, ‘his would maximize the standard of iiving. But it is
quite clear the* the other goals are not efficientiv fulfilled by such

" a policy. However, consumption can be increased not oniy Ly spending

the increased revenues on imported goods and services. Another wa: 1o

increase cunsumption is first to invest the revenues at nome and abroad
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and then use the returns on the investments for consumption., In this
way the o' goa.s will be more efficiently met,

These arguments. however, are only theoretical. In practice the
increased oil revenues :annot be immediately consumed by the oil-producing
countries for a number of reasons that put limits on the rate of the
incrrase in consumption, These reasons are as follows:

1. In many of these countries the population .s small relative to

the increase in oil revenues, An extraordinary per capita level

of consumption would be required to absorb the revenues.

2. A change in any behavior pattern rcquires time, A Bedouin in
a tent is not ready to move directly to a villa.

3. Normaily consumption changes as a function of the change in
expected future income, much less in terms of current windfalls,

L, The use of outright gifts to the population to induce consump-
tion could undermine the social and aconomic viability of any
country,

5. The oil revenues are expected to flow only for a limited (un-
certain) time period. If at least a part of the revenues is
not saved and invested, a drastic fall in the level of consump-
tion will occur as soon as the flow of revenues drops.

In view of these limits to increased consumption, the goal of an
increased standard of living can reasonab!y be better met by an invest-
ment process that will generate permanent future income rather than by
immediate spending on imports o, consumption goods and services. The
future return on these investments will be utilized partly fer increas-
ing the standard of living and partly for further investment and accumu-
lation of capital.

In light of the size of the increase in oil revenues to OPEC coun-
tries and the current limits on consumption, it is expected that most
of the increased revenues will be invested, while only a small proportion

will be immediately consumed. A schematic representation of this process

appears below:
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Increased Consumption- Increased Consumpt ion-
0il Revenue Iinvestment Returns

Investment
Returns
Reinvestment of
Investment Returns

8. Domestic investments vs. Foreign Investments

il ‘ Investments=-
Revenue Qil Revenue
=4 h ]

The first investment policy question refers to the priority with
regard to domestic versus foreign investment. The question is simply:
which of the two strategies is more efficient in achieving the set of

goals listed above?

1. Building a Strong, Non-vulnerable Domestic Economy. Domes ~

tic irvestments may develop the agriculture and the irrigation system;
build an industrial base:; provide private and public housing; construct
roads, ports, communication sysiems, and other elements of economic
infrastructure; build schools, hospitals, and other social and public
institutions; and improve the standard of other services., Foreign invest-
ments will marely provide the returns that will finance greater imports,
Thus, we can conclude that domestic investment would achieve these goals

better than foreign investment would.

2. In.rease the Domestic Standard of Livi~g. Both investment

strategies will result in increasing the standard of living. 't is dif-

ficult to determine which strategy., :~ followed ty itself, would achieve

SO E. SEResT) SommmSs ST
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higher levels of productivity and returns that would contribute to the
future standard of living, The law of diminishing returns suggests that
a mixed strategy, in which the investments would be split between the

two, wotld result in the highest returns and future standard of living.

3. lIncrease in National Security. Domest ic investment strengthens

the economic base of the country, thereby increasing the ievel of national
security. Foreign investment, on the other hand, does not have 3 clear-
cut ef “ec. on national security. Since foreign investment is subject to
political risks of investment confiscation it may have a negative effect

on the national security.

4. Maintaining and Strengthening the:Power of the Current Regime.

Domest ic investments have 2 mixed effect on the stabiiity of
the current reyime. The short-run prestige of the current regime is
enhanc=d as employment opportunities are created and domestic construc-
tion and development attain impressive proportlons. in the iong run,
however, the higher the rate of domestic investment, the larger wili be
the size of the resuiting modern proletariat and intelligentsia within
the population, classes that may chailenge traditionai, less modern
regimes. This modernization process can slow somewhat if agriculture
and irrigstion represent a iarger share of domestic inveitment. Such a
course, however, might produce less than satisfactory resuits with re-
spect to the other goais. Moreover, the capacity of agricultural and
irrigation investments is limited. A major domestic investment program
cannot avoid industrial deveiopment and education expansion. In the

long run it may make the current reglime more vulnerabie.
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5. Increasing the Country's Poiitica! Power in the Worid. Both

domestic and foreign investment strengthen the country's international
political power. Agaln, It seems that a mixed strateqy can maximize it,
The above discussion can be summarized as follows:

a. Domestic investment is the most efficient pclicy with regard
to goals | and 3.

b. A mixed strategy is the most efficient poiicy with regard to
goals 2 and 5, s

C. With regard to goal L, it is impossiblz to determine which
strategy is more efficient.

Conciusion: An efficient strategy wouid be to put a substantiai
part cf the revenues into domestic investments, and
a certain baiance in foreign investments,

This conciusion shouid have been more cieariy specified if the
total revenues were not high enough. in that cas. the optimum tradeoff
between domestic and foreign investment wouid be reached at a ievel
iower than the absorption capacity of domestic investments. But in fact
the revenues in aii the aiternatives are so high that such a distribution
of funds between domestic and foreign investments aliocates an invest-
ment in the domestic economy that is greater than the economy can absorb,

it foiiows, therefore, that the efficient strategy shouid be to
use aii productive opportunities for domest ic investments and to invest
the baiance In foreign countries.

This conclusion can be interpreted both in a normative and in a
positive sense, In the normative sense it constitutes a guideline for
investment strategy. And indeed, this is how it was derived here. in
the positive sense, however, it constitutes a hypothesis of expected
actuai behavior and there are significant indications that this is the

actuai policy pursued by lran, lrag, and Saudi Arabia.
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C.  Capacity Constraints to Domestic Investments

The absorption Capacity of domestic investment ment ioned above il |

determine the magnitude of ojl revenues that will bpe invested in the

economies, The factors that determine this constraint are enumerated

here:

The total labor force i limited

in size, particularly in Saudi
Arabia and the other § countries,

2. The specialized labor force (trained workers and professionals)
is limited even in countries with large populations. This con-

straint can be rejaxed by investment in training, but it takes
time,

3. A special constraint is the small number of
Managers in the specialized labor force.
quires mcre time to relax compared

experienced local
This constraint re-
With athe- forms of skills,

b, Market constraints exist. |t is necessary to deveiop markets

and to develop market ing and distribution channels at home and
abroad for any new domestic production,

5. The infrastructure of roads, communication, schools, hospitals,

e:c., is lacking, By making carly investments in these, this
Lonstraint can be relaxed,

Many of the above constraints can be reiaxed by cooperation with

foreign corporations in joint ventures. The ideal pattern of coopera-

tion fram the point of view of the countries involved wouid be for the

local country to provide the capitai and most of the labor force and for

the foreign corporations to provide the technology, foreign markets and

marketing and distribution channels, and a small amount of entrepreneur-

ship, managerial skilis, and skilled labor,

On balance there wiil remain major constraints on domestlic invest-

ment , particularly on labor force and economic infrastructure that can

not be solved overnight by joint ventures. Internai investment wil|

involve significant time lags, ntrepreneurship wil) present no real

e
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problem. The countries are awash with their own and foreign suggestions
for projects. In light of the constraints, projects can be cxpected to
be capital-intensive because of the relative supply of capital to labor
and the resulting low opportunity cost of capital A large investment

in education has priority together with other investments in the economic

infrastructure.

Bt o= e S
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ChapterJLL

THE FRAMEWORK OF ECONOMIC
GROWTH AND FOREIGN CAPITAL ACCUMULATION

The purpose of the chapter is to set the framework in which we
make our projections and to tpecify the assumptions that underlle the
input of the formal model, which Incorporates the process of domestic
Investments economlc growth and capltal accumulation by the Middle

East oil producing countries.

A.  The Model |
The accumulation of forelgn investments comes from the surplus of
total resouices that form the Gross National |ncome (GN1) over the

domestic uses of these resources. The formal structure will be as

- e DR

fol lows:

1. The Resources

(1) GNI = GDP + A + rk
t t t t

where t denotes the year; A is the total revenue from oil (In royalties,

taxes, and other forms); K is the accumulated stock of forelgn Invest-

ments, i.e., the total capital Invested abroad; r Is the average rate

of return on the forelgn capital; GOP Is the Gross Domestic Product. L

The GDOP Includes part of the value added of the oll production Industry

which Is not In the form of revenues pald to the government; CNI Is the

Gross Natlonal Income, l.e., natlonal Income and depreclation.

2. The Uses

(2) GNP =C + | + 0SP + X - M
t t t t t t
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Cis totaj Consumption, Private and pubiic; | ¢ totai domestic invest-
ment, private and public; 0SP s "other Spending", ;. e. spending
"linked" ¢q other yses such as "conspicuous ! consumption 344 non-pro-
ductive investments.

milirary expenditures.
i.e., export of ojj

v and M s totaj imports,

Equation (i) can be interpreted as the totaj rescurces availabie

to the economy. Equation (2)

is the CoOmposition of the uses of the
above resources,

X - M can be interpreted a5 the net

invcstment in
foreign Countries,

3. The Fore[gn lnvestments
Since GNJ and GNP 3re equai by deflnition. the ldcntlty in equa-
tion (3)

is estabiished from equation (1) and (2

)
(3) GDPt+ At + rkt

Ct s lt = JSPt = Xt =M

t
Equation (3) can be

interpreted in two ways: (a) net investment in
foreign Countrles, i.e., the annual net Increment to the totaj foreign
Capitai; or (b) the Surplus of tota

i ncome from al) sources over the
domest]c uses,

We shaii denote either interpretation

by the terms NSt for "
surplus'', Ns

net
. constitutes the foreign Investments

i year ¢, We also
define

the term surplus (St) as: S = NSt + OSPt.
t

Thus St is the
Productive spending,

surplus before the non-

It is the max i mum surplus
that .

ould be invested abroad f consp i

Suous Spending |s fully avolded,
b,

Foreign Capital Accumuiation

the followlng Pittern:




e

M1-2239-RR 87

(4) Kegp ™ kt + NSt - 0sP,

This process of financial capital accum:lation is different from
the tradltional way by which such accumulation is described in many
publications, where it is simply presented as the accumulation of oli
revenues, i.e., the sum total of At' It may very weil happen that with
large domestic capital investment and ''other spending', the accumula-
tion of capital wiil be positive oniy for a certain period of time and
then becomes negative. Above aii, one shouid ot disregard the return
on this capital, which Is ansther source of inccme and of a further
accumulation of capitai.

In order to present alternatlive possibiiities of economic growth
and foreign capltel accumuiation computer programming techniques were
applled to the above nodei and a large number of runs were made under
vaious combinations of assumptions with regard to each of the above
variables. These runs Incorporate data for the foliowing countries:
ivan, Libya, lraq, Saud! Arabia, Kuwait and the other Arab sheikdoms.

5. Net import |

Net im.crt is a balance between the GDP and the total domestic
uses. It Is caicuiated as foliows:

(9) WM = GOP - C -1 - 0SP

It provides an estimate of the net effect of the oil revenue on
international trade. Since it indicates the increase of the net export
from the oii-importing coun.ries to tte oil-producing ones, it consti-
tutes a quantitative estimate for evaluating the oli revenue effect on

the real economic sectors of the oii-importing countries.

B e
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B. The Assum tions
——22Umptions

. 00 Revenyes
—tVehues

1984, With regard to she 1980's, these revenues hgye respectlvcly

Thus, alternative Ay assumes that revenues wij| rise gradually from
$70 billion in 1974 unepg they reach $100 in 1975, Alternative Ay
assumes 3 constant flow of $7§ billlon. Alternat|)ve A3 assumes o
recuction in Prices in the next few yYears and 5 cont I nuoys increase
in outpyt during the whole period. Assumpt lon A& assumes a price
fall by 1976 and , constant Jow revenue f|ow afterward, The four
alternative flows of revenue appear tn Table 27. The dlstrlbutlon
of the revenues amonc the countrles g kept constant over the perlod
or the basls of the early 1970's proportion, That meuns that Saud]
Arabla and the other sheikdoms (s country group ) wlll have 57 per-
cent of  he total oj) revenues, )ran 25 percent and lraq and Libya

("'eQv country group ) 18 percent. The resulting flows, for selectlve

Years appear ip Table 29,

e —— s
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TABLE 27

0)L REVENUES 1972-1985 ALTERNATIVE ASSU'PTIONS ($106)

Year A] Az A} Al,

1972 10,220 | 10,220 | 10,220 10,20
1973 16,000 | 16,000 | 16,000 16,000
1974 70,000 | 75,000 | 60,000 | 60,000
1975 80,000 | 75,000 | 50,000 | 40,000
1974 90,000 | 75,000 | 40,000 | 25,000
1977 120,000 | 75,000 | 39,000 | 25,000
1978 100,000 | 75,000 | 30,000 | 25,000
1979 100,002 | 75,000 | 30,000 | 25,000
1980 100,000 | 75,000 | 40,000 | 25,000
1981 1¢0,000 | 75,000 | 40,000 | 25,000
1982 100.000 | 75,000 | 40,000 | 25,000
1983 100,000 { 75,000 | 50,000 ; 25,000
1984 100,000 | 75,000 | 50,000 | 25,000
1985 100,000 | 75,000 | 50,000 | 25,000

TABLE 28

OIL REVENUES BY GROUP CLUNTRIES, 1972-1985 (SELECTED YEARS)
(millions of dollars)

3 A, A, Ay Ay |

1972 5,373 5,373 5,373 5,373
1974 39,900 | 42,750 | 34,200 | 34,200
1980 57,000 | 42,750 |22,800 | 14,250
1985 57,000 | 42,750 | 28,500 | 14,250

LQ
1972 2,507 2,507 2,507 2,507
1974 12,600 | 13,500 | 10,860 |10, 300
1980 18,000 | 13,500 7,200 4, 500
1985 18,00 13,500 9,000 4,500

Iran
1972 2,423 | 2,423 | 2,423 2,423
1974 17,500 { 18,750 |15,000 | 15,000
1980 25,000 | 18,750 }10,000 6,250
1985 25,000 { 18,750 | 12,500 6,250

89
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2. Return on Capital

It is assumed that the average return on capital wiil be 8 percent
3 year; sensitivity analysis was made for 6 percent and i0 percent.

3. Investments and Gross Domestic Producp

The rate of growth of GOP cepenus on the rate of vrowth of labor
and capital as well as the rate of productivity increase. Assuming an
aggregate Cobb-Douglas pProductior function with constant returns to

scale, we have the foi owing growth relationship:

(5) cop - GDP | al
t+l S ¢ cg) -y

Where: PC = total productlve capitai in the economy
L = rate of pProductivity iacrease
a = output elasticity cf capital
I-a = oyutput elasticity of labor

Thus equation (5} simpiy states that the GDP rate of growth is an
average of the rates ¢ growth of capital and iabor weighted by their
output eiastlcity, plus the rate of productivity increase.

In particuiar we assumed output eiasticities of '/3 for capitai
and 2/3 for iabor, These vates reflect empiricai findings In many
countries. We aiso assume a 5 percent annuaij rete of productivity
increase. The average capital output ratio of these couatries in 1973
I's estimated at 1.8. The ratio between ihe 'ncremental Investments
and incrementai  cutput | much hicter (3 and up). This incremental

capital to output ratio resuits “rom the structure of the growth wmode |

s e " T o T T po SRR 0 HEEET T
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we are using (sce beirow).

Equation (5) allows us to obtain projections of the rate of growth
of GDP as a funciion of the volume of domestic investmer.it. Taking the
annual rate of increase of population at 3 percent and productivity
rate at 5 percent (a higher e timate, thus constitu*ing and upper bound

on the resulting rate of growih), equation (5) can be rewritten as:

(6)
AGDP, 1 1y

To-l-’T- ?K?*‘ .07

In the subsequent projections we nade the following assumptions

with regard to this relationship:

Annual Rate of Domestic Annual Rate of
Capital Formetion GDOP Growth
Year 3 3
1974-77 21.0 14.0
1978 -40 18.0 13.0
1981-85 i5.0 12.0
1986-50 12.0 11.0
1991+ 10.5 10.5

Steady state growth is achieved after 1990, with both domestic
capitai and GOP rising at 10.5 percent p.a. This steady state is
reached by gradual approximation.

Given the capital/output ratio for the whole economy as of 1975
(1.8), we derive the annual pattern of the domestic investment, as
well as the incremental capital/output ratio (the ratio between annual
domestic investment and “he increase of GOP), as well as the average
ratio. The detailec¢ pattern of growth is stcan on the following table

whire th 1973 GDP = 100, and 1973 productive capital strcks = 180.

Dy R &1
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This tabie summarizes the absorption capacity of the domestic
investments as a function of the i973 GDP (=100). This capacity is
Vimited by the feasible rate of GDP growth, by the technologicai ratio
of capital to output, and by the rate of investments in housing and
economic and social infrastructure. Our assumptions aim to provide
some ''reasonabie' rates of economic growth and productivity increase.
They are aiso consistent with '"'reasonable' incrementai capital tu out-
put ratios, which turn out to ! Jetween 2.7 and 3.8. These ratios are
somewhat above the typical rat:s for the more developed countries.

Another ''test'" of these assumptions is the resulting ratio of
domestic investment to the GDP., We have here a racio that varies
between 3% percent and 48 percent. These rates are by all means upper
bound estimates becuuse they are higher than the rates which were found
in the most rapidiy growing economies (31 percent in Japan from 1950 to
1955; 24 percent in Germany in the same period; 30 percent in Israei
from 1950 to 1970).

The growth model was also tested for soine alternative rates of
growth:

(a) Growth rate smaller by 3 percent for each year, i.z., assum-
ing productivity increase of only 2 percent per annum.

(b) GDP growth rate of 12 percent per year associated with capital
formation rate of 15 percent per year. This is simply a siower growth,

with the originai § percent productivity increase.
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Total Private and pub] ¢ Consumptjon Was assumeqd to increase from

its 197 and 1973 level on the bagijg of the following marging] propen~

mental consumption of Encrements to the oj] revenues, This jg assumed

to be jo Percent. The reason fgrp the low rate of Mpco lles |In the fact

that o) revenues are primarily accumuiated by 9overnmentsg and goverp-

mental agencies apg they are ROt part of the pPersona] income. The

governmentg indeed could Increase the pubilic consumption at a higher

rate, byt they are Not expecied to do 5o for reasons dlscussed above,
Thus, the flow of Consumpt jon over time g as follows:

7 ¢y = C. + MPCy (GNP, - GNPL) + Mpc2 (A A,

5. .Qgﬂer SEendinH

This jtem refers to non-productive Conspicuoys Spending, It is
éssumed tq depend on the amount of revenues frop oil. The higher the
Current revenues, the weaker 3 goverment |g in confronting all types
of pressure to spend some of the "easy come!'! money for "easy go" pyr-
Poses, Moreover, the government itself may be tempted to tnitiate
”monumental“ Projects which add very little ¢o the growth of Gpp but
Doost the government'g Prestige. 4 major |tem in this Section jg
military Spending, e assume, therefore, that a certain Percentage of

ol reservag will pe "leakeg away from the above accumulation rocess
Y
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el

This percentage is denoted by . so that:

(8) OSPt = uAt £

a was tested for 10 percent and for 20 percent. é

é

C. summary i
The above described model provides alternative projections under 1

alternative sets of assumptions of the following variables.

i. Accumulation of foreign capital by the Middle East OPEC
countries.

2. The growth of the GNP.

3. The growth of the GNI.

4. The growth of domestic consumption.

5. The growth of domestic investments. g

6. The growth of the net import.

In the following chapter we shali present some of the findings of
this modei. They will be summarized for the basic assumptions with
regard to productivity, growth, consumption, and return on foreign
investment. Finally, a short summary of the sensitivity analysis wiii
be presented for the foiiowing cases: /

1. Marginal propensity to consume decreases from 80 percent to

60 percent.

2. Return in foreign investment rises from 8 percent to 10 percent

per annum

3. Rate of grwoth of gross domestic product is redused simui-

taneously with a appropriate reduction in the domestic capi-
tai investment.

4. Rate of productivity increase faiis from 5 percent to 3 per-
cent a year,
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Chapter Vi
PROJECTIONS OF FORE!GN CAPITAL ACCUMULATION

A. Introduction

In this chapter we summarize the main findings from the analysis of

the model of economi; growth described in the previous chapter. We first
present the development of the gross domestlc product and the gross nmational
income and then we describe the pattern of consumption and domestic
investment flows. From this we derive projections of net imports and then
we present projections of baiance of payments surplus and foreign capital
accumulation. We summarize the above findings under the four assumptions
of oil revenues. Finally we summarize the sensitivity analysis with regard

to the main assumptions underlying the model .

B. _Summary of Alternative Al

in thls secion we present a summary of the main outcome of the model
for alter-ative Al. This constltutes an 1lustrated framework of the model

output and how it can be presented for each set of assumptions.

1. Gross Domestic Product and Gross National income and Their Uses

The projections of the GDP, GNI and their major uses for consumptlon,
Investment and other spendlng, under the alternative Al of hlgh oll revenues,
appear In the following table.

a) GDP and GNi

The gross domest'c product rises at an annual average rate of 13.2% In

the aggregate, from $29 billion In 1972 to $145 in i985. The per capita

GDP rises from $566 to $1920 in that period.
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During the same Period the per capita GNI rises from $782 to $4281, However,
excluding the sudden increase of oil revenues in 1973-74, the rate of
grawth of GNI from 1975 to 1985 s 9.6% per annum.

More detailed results anpear in the following table,

groups. But this is not true of the GNJ. Here the 5 countries'annual

rate of growth is smaljer than that of |ran (9.0% vs. 11.0%) for the
following reason: the oijj revenues constijtute a greater percentage of GNI
in the § countries, and because these revenues groé 2t a slower rate they
reduce the average raie of growth of GNl. On the other hand the GN1/capita
{2 much greater in S than in lran simply because the oi} revenues per

capita are significantly greater there.

b) Domestic Uses

The table presents the projections of domestic main uses of consump-
tion, investment and other spending. Consumpt jon increases with the GDP

(the marginal Propensity to consume is .8) and also is affected by the
1'.0% per Capita, it differs among the various groups. The highest rate
of growth In consumption is in the § group where it reaches a IeQel of

where a level of $1350 per capita in 1985 s reached. The reason for

this substantjal difference s twaold: 1) the overall GOP per capita
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GROSS DUMESTIC PROOUCT, GROSS NATIOHAL .r
INCOMT, AND DOMESTIC USES, 1972-1985, B8Y COUNTRY GROUPS é
(s 106) g
: B |
g GNI Gop | ¢ i 03P T0S Nt SURP $
972 13,105 7,252 L, 705 1, hl5 1,075 7,225 -] 5.880
1375 60,205 10,74k 11,521 4,458 | v,120 | 25,099 14,355 | 35,106
4 1980 99,664 20,326 20.326 9,425 11,400 1,151 20,825 58,512
1985 142,714 | 36,140 32,978 | 16,210 {11,400 | 60,588 | 24,h48 | 82,126
Total Increase 985% 398¢ 601%
Annual Increase 20,27 13,21, 16.2>
Per Laplta: 9.0
1972 1506 834 541
1984 11150 2823 2581
Tot, Increase 6407 2392 377%
L GNI Goe. £ L asp 05 NM NSURP
172 10,021 7,354 5,463 1,743 251 7,457 103 2,564
1975 26,615 10,895 9,485 L, 506 1,40 115,531 4,636 | 11,084
1980 45,531 20,611 17,618 9,738 1,800 | 29,150 8,545 | 16,374
1985 69,010 36,649 30,448 | 16,748 1,800 | 48,996 12,347 | 20,014
‘otal Increase 589% 3982 457%
tAnnual Increase 17.5% 13.2% 14.1%
Per Caplta: 10.0
{ 1972 821 603 448
| 1985 3855 2047 1701
Tot. Increase 370% 239% 280% ~
} fran N1 40P £ L 05P. ms M NSURP
1972 17,063 14,480 11,888 3,387 242 | 15,517 1,037 1,546
1975 42,615 21,453 19,224 9,055 2,030 | 30,279 8,826 | 12,336
1980 72,804 Lo, 584 35,039 | 19,145 2,50 | 56,674 16,090 { 16,130
1385 111,475 72,161 60,290 | 32,927 2,500 | 95,717 23,557 | 15,758
Tota) Increase 553% 398% ho7%
; Annual Increase 15.5% 13.2% 13.3%
Per Caplta: 1.0
1972 559 475 390
1985 2488 1611 1346
Tot. Increase 3453 239% 245% 5
Lol Nl GO L A 04P LN n e
1972 ho,189 29,086 22,056 6,575 1,568 | 30,199 1,113 9,990 4
1975 129,435 | 43,092 { 40,230 | 18,119 | 12,560 | 70,909 | 27,817 | 60,190
1980 217,999 81,521 72,973 | 38,308 | 15,700 |126,981 45,460 1 91,016
1985 323,199 [i1h4,950 |123,716 | 65,885 | 15,700 |20%,301 60,352 {117,898
Total Increse 7042 3982 [T3F -
Annual Increase 17.4% 13.2% 14,2%
Fer Caplta: 9.6
1972 ' 782 566 k29
1985 4281 1920 1639
Tot, Increase Lh7g 239% 2822
i N
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The domest jc investment behaves similarly jn all cases, Since we
assume similar aggregate production functions nd identical rates of
productivity Increase, the ratio of domestjc investment to GDP is the
same in all these groups. This ratio constitutes 429 i 1975, 47% in
1980, and 45% ip 1985. These are very high ratios and should be taken
as upper bounds,
Other spending is assumed to constitute 20% of the revenues in the §
group and 10% in the other groups, Thus 1t amounts to about 16% of total !

oil revenues. This is a mere guess and it can easily be changed without

o Banrnara

affecting either the consumption and investment Patterns or the GDP,
Other spending wil] only affect the accumulation of foreign capital

and the total net imports,

2. Net lmgorts

Due to the effect of the fast arowth of domest jc investment in ac-
celerating the GDP growth, the tota] domestic consumption and inVéstmeht
are greater than the total GDP. This gap rises with the Increase infthe

scale of aétivitles, though the ratio of this gap as a percentagé‘of

Other spending must be inciuded for these domestjc uses, further increaslng
the net imports, Thus the net imports of the Middle East countries &re

expected to reach in 1985 a level of $60 billion. The mode] Projects a
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net import level of $28 billion as of 1975. One should realize that it
may not be possible to materialize the projected high level of net imports
so quickly. However, this projection is a direct result of the assumptions
concerning domestic investment and other spending. Otber speading con-
stitutes almost 1/Z of net imports in 1975 and only 25% in 1985. Thus
the net inports in 1975 are indeed very sensitive to the level of other
spending.

It shculd be also emphasized that the S group accounts for more than
50% of the net imports in 1975, but its share declines to 40% in 1985.
On the other hand Iran accounts for less than one-third of the net imports
in 1975, but its share rises to alinost 40% in 1985. These different
trends result from the fact that ogher spending in the S group is much
greater than in iran, and since this item depends on oil revenues,which
do not rise as fast as other domestic uses, the rate of growth of total

uses in lran is greater than in the S group.

3. The Balance of Payments Surplus

Total domestic spending is smaller than the GNi in évery year. The
difference in these two quantities appears as a surplus of the balance of
payments and it is accumu,ated in different forms of foreign investment.
This surplus, which was $10 billion in 1972, rises to almost $60 biiiion
in 1975, and in the case of higk oili revenues it will rise to $90 biiiion
in 1980 and $120 billion in 1985, despite the fact that the oil revenues
are assumed to remain constant as of 1977. The growth of the return.on

investment and of the GDP are the causes of this Increased surpius.
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This surplus will accumulate to an aggregate sum of about $500
bittion in 1980-8 and to almost $1,000 billion in 1985. About 64%
of these revenues will be accumulsted by the S group. The remaining will
be equally distributed between Iran and the LQ group (18% each).

The pattern of the annual accumulation of foreign capital by the
three groups under the four alternative levels of revenues is discussed

in the. following section.

L. Foreign Capital Accumulation

The foliowing table show that foreign capitai will be accumuiated to
a large extent under all four alternative ievels of revenues. In al ternative
Ah' where the revenues wili sharply deciine, the projected accumulation
for 1980 is $160 biilion and for 1985 more than $250 billion. One shouid
note a significant pattern with regard to the different groups. As iong
as the revenues are reiativeiy high each of the three groups accumulates
a steady share of the capitai. But when the oji revenues are lower, as in
alternatives A and A 4+ 3 cruciai change in the accumuiated pattern of
Iran takes plaze. Since Iran has the highest domestic investment capitat,
it appears that at the iower levels lran wili invest domestically al}
these revenues. In fact, it will have to decrease its domestic invegt-
ment if the revenues fali to the lowest aiternative. Thus under aiterna-
tives A3 and Ah Iran accunuiates relativeiy insignificant amounts of foreign
capital (we-assume that the foreign capital accumuiation wilj not fail beiow
$10 billion), and most of the accumuiation is concentrated in the S group.
The LQ group is somewhere between the iran mode} and the S model. Specifically,
under alternative A3, the S group wiii hoid 7i% of the tota( capital

accumulation, This rate is 83% under aiternative Ah'

Table 31 and diagram i 2 siimmarize the capital accumulation proceﬁs

under the four revenue levels,
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FORCIGN CAPITAL ACCUMULATION UNDER VARY ING

TABLE 31

103

ASSUMPTIONS 1972-1985

(miTTions of dollars)

Aot

A1 % Of | % of % Of % of
Year S Total k LQ |Total K iran | Total K| Total K [Total K
1972 6000. 0.60 2000. 0.20 2000. 0.20 10000, 1.00
1973 11880, 0.59 456k, 0.23 3546, 0.18 1999¢. 1.00
1974 1898). 0.63 7072. 0.24 3945, 0.13 30046. .00
1975 48265. 0.61 16494, 0.21 145320, 0.18 79289. 1.00
1376 8337). 0.60 27577. 0.20 26866. 0.20 137814, 1.00
19771 124640, 0.60 40325, 0.20 Lo88g, 0.20 205854, 1.00
19781 172411, 0.61 54711, 0.19 56417, 0.20 283538, 1.00
1979 | 224152. | 0.61 70393. | 0.19 | 73475. | 0.20 | 368020. | 1.00
1980} 279228. 0.61 86491, 0.19 90249, 0.19 L55968. 1.00
1981 337740. 0.62 | 102865. 0.19 |[106379. 0.19 | 546983. ) 1.00
1982 | 401618. 0.62 121247, 0.19 [i25173. 0.19 648038. 1.00
1983 | 469768. 0.62 140222, 0.19 143747, 0.19 753737. 1.00
1984 | 542388, 0.63 159690. 0.18 ]161793. 0.19 868115. 1.00
1985 | 619671 0.64 179516. 0.18 |[178928. 0.18 | 978115, 1.00

A2 % Of % 0f % Of % of

Year S Total K| LQ Total K Iran Total K [ Total K | Total K
1972 6000. 0.63 2000. 0.23 2000, 0.20 10000. 1.00
1973 11880. 0.59 L564. 0.23 3546. 0.18 19990. 1.00
1974 18981. 0.63 7072, 0.24 3992. 0.12 300L6, 1.00
1975 50260. 0.60 | 17214, 0.21 15530. 0.19 83040, 1.00
1976 83530. 0.60 | 27635. 0.20 26946. 0.20 138112, 1.00
1977 118827, 0.61 | 38228. 0.20 37975. 0.19 195030. 1.00
1978 156158, 0.62 | L8845, 0.19 L8270, 0.19 253273, 1.00
1979 196624, 0.62 | 60458, 0.19 59676. 0.19 316759. 1.00
1980 239523, 0.63 | 72161, 0.19 70347, 0.18 382031. 1.00
1981 284583, 0.63 | 83789, 0.19 79884, 0.18 LL8556, 1.00
1982 334558, 0.63 | 97945, 0.19 91559, 0.18 523162. 1.00
1983 367368. 0.65 {11048k, 0.18 | 102444, 0.17 600296. 1.00
1984 L3421, 0.65 123972, 0.18 [112186. 0.17 679579. 1.00
1985 502812, 0.66 (137342, 0.18 | 120352, 0.16 | 76C505. 1.00
3 |

b
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TABLE 3 | (CONT'D)
A3 % 0f T Of | % of T of |
Year 5 Total K LO Total K | ran J otal K | Total K Total K . ‘i
|
1972 6000.{ 0.60 2000. 0.20 2000. ! 0.20 10000.| 1.00 %
1973 11880.| 0.59 2564, 0.23 3546,  0.18 19990.{ .00 3
} 1974 | 18981.| 0.63 7072. | 0.2 3992 0.13 30046.] 1.00 >
1975 | 44275.|{ 0.62 15054. 0.21 12530 0.17 71859.| 1.00
1976 | 67092.| 0.63 |21702. 0.20 18706 0.17 | 107500.] 1.00
’ 1977 87109.| o0.64 | 26780. 0.20 | 22087 0.16 | 135965.| 1.00
1978 | 103947.| 0.67 30002. 0.19 22099 0.14 | 156048.| 1.00
1979 | 122281.| 0.68 33628. 0.19 22412 0.13 | 178320.| 1.00 !
1980 | 141227.| 0.71 36704, 0.18 21101 0.11 199082.| 1.00 a
1981 | 164813.| 0.73. 40455, 0.18 19699 0.09 | 224967.{ 1.00 \
1982 | 190917.| 0.7k |45205. | 0.18 19533 0.08 | 255681.] 1.00 §
1983 | 218271.| 0.76 49457. 0.18 17684 0.06 | 285412. 1.00 }
1984 | 250821. 0.78 54463. 0.17 15645. 0.05 320930. 1.00
1985 | 284829. 0.80 58672. 0.17 11088. 0.03 354589.| 1.00
7 Of % 0f T 2 of | % Of
Al Year ¢ ltoral kK | g [|7otal K | 1ran |Total k|Total K Total K |
1972 6000.| 0.60 2000. 0.20 2000. 0.20 10000.] 1.00
1973 11880.| 0.58 4564, 0.23 3546. 0.18 19990.{ 1.00
1974 18981.| 0.63 7072. 0.24 3992. 0.13 30046.} 1.00
1975 44275.1 0.62 15054, 0.21 12530. 0.17 71859,] 1.00
1976 63102.| 0.63 20262. 0.20 16706. 0.17 100070.{ 1.00
1977 76814. | 0.66 23065. 0.20 16916. 0.14 116795, 1.00
1978 | 90834.| 0.68 |25270. 0.19 15526. 0.12 131630.] 1.00
1979 {106124. 0.72 }27797. 0.18 14313. | o0.10 | 148234.1 1.00
1980 |121833.| 0.75 29687. 0.18 11355. 0.07 162874.1 1.00
1381 |137828.1 0.77 30716. 0.17 10427. 0.06 178972.{ 1.00 _
1982 |155789.| 0.79 32527. 0.6 10713. 0.05 | 199029.}{ 1.00 »
1983 |i74347.; 9.80 33605. 0.15 10273. 0.05 | 218224.} 1.00
1984 | 193408. 0.82 33743. 0.14 10469. 0.04 227621, 1.00
1985 |212848.| 0.83 32694, 0.13 10032. 0.04 | 255574.1 1.00
|
i
R SRR W e Nk 3
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DIAGRAM |2

FOREIGN CAPITAL ACCUMULATION - 1980, 1985

BASE ASSUMPTIONS

$ Billions 1980
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C. Natlonai Income and Product Uses Under Different Revenues

The foliowing four tables dupiicate tatie 35 for the four alternative
oil revenues. Some of the findings are summarlzed In diagrams that follow

the tabies.

The total gross national income under the four revenue alternatives
is shown in Diagram i 3.

The gross domestic product 7or each of the country groups, under
alternatives A; and Ah is presanted in Diagram | &4,

Since oil revenues constitute a substantial part of GNI under the high
alternatlve (A1), GNI.is naturaliy jreatly sensitive to the oil revenues.
The greater sensitivity is found of course jn the S countries, which have the
iowest GDP and fhg'highest revernues. However, GDP is much less sensitive.
As a matter of fact, in the S and LQ groups GDP is not sensitive at ali.
Oniy in Iran under the lowest revenues (AL) there is a deciine of the rate
of GOP from i2% to 11% and 10% o.a. {In A3 such a decline will start in 1980)
This deciine results from a more apparent change in the level of domestic
investment in iran which takes place in the case of iower revenues. Thus
by 1985 the ievei of domestic investment is lower by more than 40% than the
max Imum capacity. This is the reason why the total investment by the three
groups amounts in 1985 to $50 biilion in the case of iower revenues, rather
than $65 biiiion in the cases ot higher revenues {see Diagram i 5 ).

The consumptlon is less sensitlve to revenues than investments, but
in addltion it is sllghtiy affected by the lower level of the GDP in Iran.
The total consumption, therefore, reaches $124 biilion in the highest revenues

and $113 billion in the iowest revenues.
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TABLE 32 (A))

e
g

GROSS DOMESTIC PRODUCT
iNCOME AND DOMESTIC USES, 1972-1985

GROSS NATIONAL

3 GNI GOP | ¢ 0 | osp TDS MM |
i572 13,10% 7,252 b, 705 |, Lhg 1,075 7,225 =27
1975 60,205 10, 744 .52 4,458 9,120 | 25,099 14,1355
1980 99,664 20,326 20.326 9,425 |11, 400 41,151 20,825
1985 142,714 36, 140 32,978 | 16,210 1,400 | 60,588 24,448
Total Increase 989 198~ 6ol
Annual Increase 20.2+ 13,25 16,27
Per Capita: 9.0
1972 1506 8134 541
1985 11150 2823 2581
Tot. Increase 6hnw 239 377
Lo GHI GDP £ ik 0SP DS NH
1972 10,021 7,354 5,463 1,743 251 7.457 103
1975 26,615 | 10,895 9,485 | 4,665 F,hbo | 15,53) h,636
1980 45,53 20,611 17,618 9,738 1,800 | 29,156 ¥, 545
1985 69,010 | 36,649 30,448 | 16,748 1,800 | 48,996 12,347
Total Increase 589 398% Lsyy
Annual |ncrease 17.5% 13.22 14, 1%
Per Capita: 1n.0
iay2 821 603 48
1985 3855 2047 1701
£ Tot. Increase 3704 239% 28072
#
I Leap 6Nl - Gop £ | 03P T0S N
ff* 1972 17,063 14,480 11,888 | 3,387 242 | 15,517 1,037
& 1975 h2 615 21,453 19,224 9,055 2,000 | 30,279 8,826
& 1980 72,804 | 4o,sBk | 35 n3g 19,145° [ 2,500 | 5647 16,090
Y 1985 111,475 72,161 60,290 | 32,927 2,500 | 95,717 | 23,557
£ Total Increase 5537 398% ho7s
- Annual lncrease 15,6 13.2% 13, 3%
g Per Capita: 1.0
g 1972 559 h75 390
B 1985 2438 1611 1346
& Tot. Increase 35 2394 245%
¢ Total Gi| Gop £ J 0sP | _Tos M
[ . 1972 40,189 | 29,086 22,056 | 6,575 1,568 | 30,199 1,113
1975 129,435 43,092 h0,230 | 18,119 12,560 | 70,909 27,817
1980 217,999 81,521 72,973 | 38,308 15,700 |126,98) 45,460
1985 323,199 1hy, 950 123,716 65,885 15,700 (205,130 60,352
Total Increse 7047, 398/ L6 12
Annual Increase 17. 47 13.2% 1h.2%
Per Capita: 9.6
1972 782 566 L2g
1985 h23) 1920 1639
Tot. Increase by g, 239% 282%
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TABLE 33 _(A,)
GROSS NATIiONAL INCOME, GROSS oonrsrlg_gypgggl_pyg_ngyrﬁrlc-q§£§_(3)
5 3 Gop C __Mlm____+_‘OSP“_j__hjgg__ NH __hSs _

1972 13,105 7,252 h, 704 [IRTN 1,075 /,22% =27 5,880

1975 57,515 10,744 1,736 h,443 8,550 | 24,244 13,560 | 33,271

1980 82,237 20,326 13,901 9,425 Bsha | 36,876 16,551 1 45,361

1985 11s.115 36,140 31,553 | 16,210 8,500 | 55,313 20,173 | 67,802

Tocal Increase 8r9% 3982 L71%

Annual Increase g
1972-1985 '7.5% 13.22 15.8% i
1975-1985 7.62

Per Caplta: 1
1972 1506 834 541 i
1985 9306 2823 2465
Tot. Increase 518% 238% 356% {

Lo Ghi cop L . osp T0S NH_ NS,

1972 10,021 7,354 5,463 1,743 251 7,457 103 2,564

1975 25,772 10,895 9,395 h,606 1,350 1 15,351 h,486 1 10,421 i

1980 39,084 20,6114 17,168 9,738 1,350 | 23,256 7,645 | 11,628

1985 61,136 36,699 29,998 | 16,748 1,350 | 48,096 11,448 1 13,040

Total ‘rcrease 510% 3982 4492 452%

Annual Increase
1972-1985 14.9% 13.2% 14.0%

1975-1 8§ 10.0%

Per Cap ta:

1972 821 603 448
1985 3415 2047 1676
Tot, Increase 316% 239% 274%

Iran GNI - GoP £ A ose 0§, NM NS_

1972 17,063 14,5480 11,888 | 3,387 242 115,517 1,037 1,546

1975 41,445 21,453 19,099 9,055 1,875 | 30,029 8,576 11,4516

1980 64,962 40,584 34,404 19,145 1,875 | e Yy 10,840 9,538

1985 120,539 72,161 59,665 | 32,927 1,875 | 94,467 22,207 6,071

Total Increasq 489% 398% ho1%

Ar: o Increass
1972-1985 14,6% 13,2% 13.23%

1975-1985 9.3% [

Par Caplta:

1972 554 h75 330
1985 2244 1611 1332 }
Tot. Increase 301 2319 242%

Total GNI GOP_ £ A& 0sP. I0S NM NS

1972 40,189 | 29,086 | 227056 | €,575 | T1.568 | 20,769 1,113 { 9,990

1975 124,732 h3,092 39,730 | 18,119 1,117 | 69,624 26,532 | 55,108

1980 807,083 | 81,521 70,473 | 38,308 1,175 120,556 | 39,036 | 66,527

1985 280,790 | 144,950 | 121,216 | 65,885 1,175 198,876 53,928 | 81,913

Total Increase . 599% 398% h50%

Annual lncrease
1975-198§ 8.5%

Per Caplta:

1972 782 566 h29
1985 3719 1920 1606
Tot. Increase 376% 2392 27h%

| : i g :
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TABLE 74 (A3)
GROSS NATICHAL_1HCONE, GROSS DOMFSTLL_PRODUCT M40 DONFSTIC USES (3)

s HIREY e C ] ose T0S NM NS |
1972 13,106 7,252 9,709 1,hhs 075 7,225 =27 5,880

l 1975 42,736 10,744 7,811 h,h58 5,700 | 19,969 9,225 | 22,877
1980 Sk, 528 20,326 16,900 9,428 1,560 | 30,891 10,566 | 23,536
1995 87,426 36,140 30,128 | 16,210 5,700 { 52,028 15,898 | 35,388
Total lncrease 5677 34982 $90%

Annual Increase

19/2-198¢ 15.74 13.2% 15,42

1176-198% ].4%
Per Capita:

1972 1506 834 50

1985 6830 2823 235h

Tot. Increase|l 354% 739% 335%
L9 ONL 0P 06 A 5P IDS. Ny NS
1972 10,021 7,354 5,463 1,743 251 7,457 103 2,564
1975 21,100 10,895 8,945 L, 606 900 | 14,45] 3,556 6,648
1980 30,798 20,611 16.538 9,738 720 | 26,996 €,385 3,751
1585 50,342 36,649 29,5481 16,798 900 | 47,196 10,548 3,146

Total lacrease h022 3987 % .
Annual Increase

1972-1985 13.2% 13.2% 13.9%
1975-1985 9.1%

Per Caplta:

1972 B21 603 L48
1985 2812 2007 1651
Tot. Increase] 2032 239% 269%

dran_ GNL ane . N 0sp _TDS NM.. NS
1972 17,063 14,480 11,448 3,387 | 2h2 15507 1,037 1,546
1975 34,955 21,453 1 18,470 | 9,055 | 1,250 | 28,779 7,326 ( 6,176
1980 52,272 Lo, 504 33,529 19,145 V,000 53,674 13,000 - 1402
1985 85,548 72,161 59,090 | 26,342 1,250 | 86,632 1,47 -1084
Total Increase h02% 398% 3972
Annuatl Increase

1972-1985 13.2% 13.2% 13.1%
1975-1985 9.4%

Per Caplta:

1972 559 475 390
1985 1909 1611 1318
Tot. Increasd 2423 2392 238%

[ Total EGNL Gop L. A 03P DS, | NM NS.
1972 ho, 189 29,086 22.056 6,575 1,568 | 30,199 1,113 940
1975 98,841 43,0921 37,230) 18,119 | 7,850 | 67,199 201,047 | 35,641
1980 137,448 81,521 | 66,973 | 38,308 | 6,280 | 1',561 30,041 | 25,885
1985 223,316 144,950 { 118,716 | 59,300 7,850 |18.,866 40,917 | 37,450
Total Increase Ls7% 3982 438% ‘

Annual Increase

1972-1985 14.1% 13.2% 13.8%
1¢75-1985 0.5%

Per (eplta:

1972 782 566 h29 7
1985 2958 1920 1572
Tot. Increasd 278% .239% 266%
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GROSS HATIOMAL I1NCOME, GROSS DOMESTIC PRODUCT
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MID DIMTSTIC USES (4)

L RS SR——

AN AR IR RS

5 Gn! __Goe_ ~__g:______[__wj_._ Jsp L_ 0% NM NS
1972 13,105 7,252 h, 105 1,45 1,0/5 7,225 =27 5,880
1975 37,086 10, 7h4 9,241 h,h58 4,560 |18,259 7,515 118,827
1980 hh, 322 20, 326 16,0651 9,425 2,850 128,326 8,001 15,995
1985 67,118 36 . 140 28,703 116,210 2,850 (47,763 11,623 119,655
Total Incrnase by 398% 510%

Annual Incrrease
1972-198g 13.4% 13.22 1h,9%
1975-1985 6.2%

Per Caplta:
1972 1506 834 5h)
1985 3463 2823 2242
Tot. Increase 1302 238% 314%

Lo oNL cop N3 i 0P [ s ] NS,
1972 10,021 7,354 5,163 1,743 251 7,457 103 2,564
1975 19, 300 10,895 8,765 | 4,606 720 | 14,091 3,196 | 5,208
1980 27,086 23,61] 16,268 | 9,738 h50 | 26,456 5,845 1,030
1985 43,764 36,699 | 29,008 |16.748 450 | h6,296 9,698 [-2,532
Total Increase 3372 398% 4333
Annual increase

1972-1985 12.0% 13.2% 13.7%

1975- 1985 8.5%
Per Caplta:

1972 821 603 L4

1985 2445 2047 1626

Tot. Increase 1982 2392 263%
|zan GNIL GOP. -C A Qsp. IS HH. NS,
1972 17,063 14,480 11,888 | 3,387 242 15,517 1,037 1,546
1975 32,955 21,453 18,224 | 9,055 1,000 | 28,279 6,826 | 4,176
1980 47,742 ho,58h | 33,154 |11 89) 625 | 148,670 8,086 -927
1985 75,437 63,389 55,394 18,740 625 | 74,759 6,375 677
Total Increase 3423 3722 366%
Annual Increase

1972~1985 12.9% 12.7% 12.6%

1975-1985 8.8%
Per Caplta:

1972 559 475 3%

1985 5893 5343 4328

Tot. Incrcase 9543 1025% 1010%
Total GNI_ GoP. < A s | 1os NH NS
1972 4o, 189 29,086 22,056 6,575 1,568 | 30,199 1,113 9,990
1975 88,841 43,092 36,230 {18,119 6,280 | 60,629 17,537 | 28,211
1980 119,550 81,521 65,473 | 34,059 3,925 103,452 21,932 | 16,098
1985 186,619 141,173 113,195 |51,698 3,925 (168,818 27,696 | 17,800
Total !ncrecase 364% 385% 4133 ¥
Annual Increase

1972-1985 12.6% 12.9% 13.4% S

1975-1985 7.7% '
Per Caplta:

1972 782 566 429

1985 2472 1870 1499

Tot. Increase 2162 2302 249%

"""“" RS iy
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$ Billions
150 =
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DIAGRAM 4

GROSS DOMiSTIC PRODUCT - Al, Al

BAZE ASSUMPTIONS

Al

tot = §81.5

IRAN - 50%

tot = $43.

IRAN - 50% LQ - 25%

LQ - 25%

S - 253 S~ 25%

HI1-2239-RR

tot = 5145.0

IRAN - 48%

LQ - 25%

S - 25%

ISO-T
140 =

130 =
120 =
110 =
100 ~
90 -
80 =
70 -
60 -
50 -
bo =
30 -
20 ~
0=

1975 1980

tot = $81.5

IRAN - 50%

tot = $43,|

IRAN - 50% LQ - 25%

LQ - 25%

S ~ 25%

S - 25%

1985
tot = §141,2

IRAN - LB%

LQ - 26%

§ - 26%

1975 1980

P P

1985
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DIAGRAM 15 :
DOMESTIC INVESTMENT - Al, Ak 1
$ Billions BASE ASSUMPTIONS f
70 = Al 3
tot = $55.9 i
%
650 = |
50 = |
IRAN - 36%
ko - tot = $38.3 ;
- IRAN - 50%
LQ - 25%
20 - tot = $18.1 |
IRAN - 50% LQ - 25% |
10 - |
LQ - 25% S - 25%
s - 25% 8/ = 2%
1975 1980 - 1985
60 T
tot = $51.7
E" 50 = AY
i
¢ 4o IRAN - 36%
é tot = $34.1
{
P 30 - _
- IRAN = L4% it 392
%: 20 tot = $l8n]
§ ‘ : IRAN - 50% LQ - 29%
¥ 10 - o
§ 1.Q - 25% -3
' s - 253 PR
1 1975 1980 1985
&%
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Other spending changes proportionately with the revenues. As a rasuit,
total spending falls from $205 billion to less than $170 billion i.e., by
about 17%. Thus we can conclude that the total spending for consumption
is slightly sensitive to the revenues.

Net imports, however, are largely sensitive since they constitute a
net balance between total spending and GDP. In fact, net imports in the
lowest revenues are about 50% lower than in the highest revenues, and the
magnitude of this relative declline rises with time. The greatest decline

in net imports takes place In fran (1980 - from $16 billion to $8.billion
in the 'owest revenues; 1985 - from $24 billion to $6 billion). The net
Imports of the S group are also affected greatly, simply bacause oil revenues
constitute a great share of the total GNI. In LQ countries the decline
of the net }mports is the smallest. (See Dlagram 16).

Net surplus is the most sensitlve factor with regard to changes in the
net revenue. From the hlghest (Al) to the lowest (Ab) revenue alternatives
it falls from $90 billion to $16 blllica In 1880 and from $120 billion to
§18 billion in 1985. In lran it actually becomes negative as of 1980
and total capltal accumulatlon declines. In LQ countries thls process .
starts in 1985.

D. Foreign fapital Accumulation and Net Imports under Varlous Alternatives

The accumuiatlon of capital is affected by many of the assumptions made
In the above presentation. In order to reveal the nature and magnltude of.the
impact on capital accumulatlon of some of the assumptions, we have made

sensltlvlity analyses with regard to the following cases [See tables 36 to 39

and Diagram 17].
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DIAGRAM 16

115

NET IMPORTS - 1975, 1980, 1985
BASE ASSUMPTIONS
$ Billions Al
tot = $60.4
60 =
o tot = $45.5 IRAN - 39%
40 =
IRAN - 35%
o= tot = $27.8 La - 208
LQ - 19%
JRAN - 32% :
20 -~
LQ - 17%
10 ~
S - 51% S - 46% S - Li%
1975 : 1980 1985
' 301 . tot = $27.6
' tot = $21.9 IRAN - 23%
20 = TOT = $17.5
IRAN - §37% £
IRAN - 39% LQ - 35%
o LQ - 27%
- LQ - 18%
6L 3% S - 36% 5'102%_
i975 1980 1965
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l. MPC decreased from .8 to .6

In this case the domestic saving rises, increasing the foreign capital
accumulation while the net imports decline. The greatest relative effect
is on Iran because of its greater population and GDP magnitude. In fact,
this makes it possible for lran to retain the maximum capacity of domestic
investment and economic growth even when revenues are lowest, Ab, and also
accumulate foreign capital amounting to almost $30 billion in 1980 and ciose
to $45 billion in 1985. The reduction in the net imports takes place in
S and LQ countries consistently at all four levels of revenues. In lran
the decline in net imports when revenues are high is much greater. But wheﬁ
revenues are lower there is an increase in imports to lran because of the
ability to restore domestic invesiment to the highest capacity.

2. Increase in returns on foreign investment from 8% to 10% -

According to the assumptlons made, such an increase (or alternatively,
a decline) in the rate of return on foreign investment has no effect on
domestlc spending and therefore neither on net imports.* It only affects
the rate and level of accumulaiion of foreign capital. When revenues are higher
the magnitude of this effect is larger because the greater returns are
caused by larger accumuiations of foreign capital. In any case this effect
on capital accumuiation is nof very significant. Thus, total foreign capital
accumulation for each group under Al (i.e., when the returns are maximized )

increases from $920 billion with an 8% return to $1100 billion at a 10% return,

a 20% increase.

ot

"

Ex.ept in lran, under alternative A4, where the higher return provides

some additional sources to finance investment. The net increase of investment
in GNP 's however insignificant.
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S

3. Declir® in the Rate of GDP Growth

ik

In this case domestic investment is lower. Net imports, therefore,
are lower q%d foreign capital accumulation is greater. The total sum of
these diffé;ences is quite constant at various revenue levels. Thus a
decline of 1% in the rate of growth results in an additional accumulation
as of 1980 of about $8 blllion for S, $9 billion for LQ, and $17 billion

for lran, bringing the total change to $34 billion.

B SRR, AL AR o N IR SRR

SRl

4. Change in Productivity Rate

A decline in productivity will have an effect on the real GDP figures,
but the impact on the accumulation of capital and net imports is very
insignificant. This is because such a decline in productivity s asso-
ciated with a smaller rate of growth of GDP, these two factors neutral-
izing each other to a great extent. |f domestic investment were increased
in order to make up for the lower productivity and retain the rate of GDP
growth, it would hgve resulte.. in a smaller accumulation of capltal.

This, however, is very unlikely to occur because investment at the highest

Jevel of domestic capacity was assumed.

E. Shifting Revenues Among Countries

The above findings were made separately for the three groups of countries

under the assumptlon that each group's share in the total revenue will remain
constant. This may not necessarily be the case for various reasons. If the

output of oil by one group increases more than by the other, its share in the

&
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TABLE 36 (1°
< FORFIGN CAPITAL ACCUMULATION AND
NET IMPORTS UNDER VARIOUS ASSUMPTIONS==TOTAL MIDDLE EAST
(s 10%)
TaY fForeign € vital Accumulation Net Imports
RTieraativ i __’”"m "T“"\'qniéj’%‘:_\‘_é_'/"s“ [ 1980 | 1905 |
1. Base 79,289 hih 408 978,115 | 27,017 | 45,461 | 60,352
2. MPCL = .6 81,911 w31,078 11,115,878 | 25,006 | 34,974 | 37,17¢
3.9« .10" 60,571 482 (03 31 098,464 | 27,817 | 45,461 | 60,352
b, pc = .18, pc = .13 B3,lA0 aﬂ;,as 996,84k | 26,693 | 41,732 72,260
Biopu s My opl = 012 1 8y527 517,247 l 137,750 | 21,630 32.567 45,367
6. pc = .18, pe 12 183,267 "80."’1' 9"' Ly | 2h,0ih | b2, 803 5,345
7 Produclivity = 18,707 W6, 030 | 936,292 | 28,180 8,600 168,900
Down 22
A2
1. Base 53,004 382,0%1 | 760,405 1 26,532 39,036 | 53,927
2. MPCI = .6 84,626 W7, by 898,269 | 23,721 | 26,549 | 30,754
3.= .10 84,286 406,830 863,026 1 26,432 1 39,036 | 53,927
§.pe = A8, pc v 13 | BLYTS 401,916 | 781,230 | 23,408 | 35,357 | 65,84
5, pe = .15, pc = .12 191,202 Kh3 487 1+ 915,140 | 20,5k9 | 26,147 38,942
. po = K8, oo A2 | 86,982 W06.067 | 766,060 | 23,679 | 36,118 | 66,950
7. Productivity : 82,022 472,843 . 70,662 | 27,195 | Wz, 175 €2,475
Denin 27 ‘
! . - B A b e . — e i i — —— — — —
as |
1. fase 71,6849 199,082 354,589 70,107 | 30,041 | k0,517
2. WPCl = .6 74,401 234,193 ;  h97,352 17.306 | 19,55k ! 24,379
g =10 73,141 216,403 |_--4¥3,187 | 70,107 | 30,001 | 47,502
4, pe = .18, pu= 13 176,050 226,970 . 375,317 | 16,903 | 26,362 57,270
6. peie M5, pos J17 LE00F 760.536 Lo9,723 el L AT, | 32,617
Bi pe m B, po v 12 | 3583 223,914 350 9k {17,200 | 27,423 | 61,994
7. Productivity = 7V.217 189,940 334,708 | 20,770 33,180 | k5,370
Down 27 ] ,
S A e o s S Fes i
Ah : A : g ‘
1. Base 71,859 162,870 265,570 | 17,547 |
2. WLl = .6 74,653 IB‘I.'.N'H 356,312 | Vh, /30
BoogE 0 73,0 178,304 360,221 { 17,537 |
b, pc = 18, pe e w1301 76,030 190.7(‘/ 766,591 | 'l’l,’l‘3 2245
6. pe n VG, por 020 (E0,007 o ‘m,m 11,550 | 13,202
6. pe =10, m}‘l SN2 75,83 P 525
7 f'mdmiw!ty : 2 ; 235, 97
o Dmm 2%:

-
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TABLE :7 (2)

FARSIGN CAPITAL ACCUMULATION AND

.. NET IMPORTS UNBER VARIOUS ASSUMPTIONS--5 COUNTRIES
: ($ 106)
?Z_L_ ___“":::_ lercign Capltal Accumg[ﬂ;kyl_f Net Imports E
. L Mternotive 11975 11980 | e85 | 1975 | 1980 | 198s é
' i
1. -Base W8,26h 1 2,228 | 614,6/0 14,355 | 20,836 | 24,198 g
2. MPCI = .G W8 918 287,987 L 654,009 13,657 | 18,211 | 18,670 g
3.9 = .10 ] hg,050 295,018 693,813 14,355 | 20,826 | 24,48 i
h, pc = 18, pc = 13" 49,290 © 286,079 624,739 ;13,587 | 19,924 | 27,381 {
5. pc = 15, po= 12 ] 50,290 294,328 657,637 12,885 {17,660 | 20,773 3
6. pc = .18, pc = .12 | hg, 242 285,318 | 621,156 13,612 ) 20,188 | 28,156 i
7. Praductivity = 48,120 276,949 | 609,243 | 14,520 | 21,609 | 26,579 i
-22 1
— 4
N2 ;
1. -Base 5,259 739,622 502,811 113,500 | 16,551 | 20,171
2. MGl = 6 50,913 208,217 637,160 1 12,800 113, 936 | 14,3y,
3.g = .10 51,046 200,720 | 567,382 ;13,500 | 16,551 | 20,173 '
h. pc - .18, pc = .13 | 51,285 206,34 507,880 112,732 | 15,649 | 23,106
5. pc < L0b, poow 12 ] 52,284 v 250,623 540,778 12,530 | 13,3085 | 16,998
6. pc - 18, pc = 51,237 1 2hy,613 504,297 12,787 115,913 | 23,881
7. Productivity = 50,116 237, 2hh h97,3u3i 13,66% | 17,334 | 22,304
-2%
S I [N S ! _ re—
s |
1. -Base hy, 275 l 11,277 28h.8?8: 9,225 | 10,566 | 15,898
2. MPCL = L6 W, 928 150,03 319,177 8,527 7,951 1 10,170
3.9= .10 h5, 061 152,065 326,810 9,225 | 10,566 | 15,851
h, pc = 18, pe = L13 | W5,300 i 16,128 209,897 ° B,h57 9,664 | 18,831 y
5. pc = .1Y, pe = 12| 4G,300 156,377 1322,795 7,755 | 7,h00 12,273
6. pc = .18, pc = .12 | 45,252 1h7, 307 286,310 1,512 9,928 | 19,0600
7. Productivity = hy, 130 138,499 270,400 ! 9,390 | 11,349 | 18,023
-2%
’ - -——————— . - b . e e — . — - - e —ad - —iou oo
A '
i
i 1. -Base Wiy, 278 121,832 212,84 7,515 8,001 | 11,623
2, MPCl = .6 hh,928 130,567 | 247,196 6,817 ! 5,386 | 5,845
3.9gv .10 h%,061 i32,054 ) 248,020 7,515 | 8,000 | 11,623
b, pe = 18, pc = .13 | 45,300 128,684 217,916 6,747 7,099 | 1h,55¢
i S, ope o 06, pe o= 12 L h6, 300 136,933 280,814 6,005 4,835 7.048
i 6. pc = W8, po= 12 1N, 267 127,923 | 214,333 6,802 7,363 | 15,331
: 7. Productivisy = Wi, 130 149,550 202,91 7,680 1 3,78k [ 13,754
i -2%
£ IR I e S B M | e < S R LT e
§ *g designates rate of qgrowth of Ghe,
i
g **pc deslgnates rote of growth of prodectlve capltal,
E{:'l
ey Aty b 7 B T e ":E‘“.‘xw,p‘?v‘, ; . i L ~ oo o -
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TABLE 38 (3!
FOREIGN CAPITAL ACCUMULATION AND
MET IMPORTS UIDER VAXTOUS ASSUNI LI ONS-- IRAN
(5 106) 2
Al == Foreign Capital I\ccumull.-.i_ip‘n_-_i Net Imports J
ATternative 1 1975 I o toes. tegc 1 ieNo ] 1eeS .
1. Base 14,530 90,2hy 178,928 | 8,026 | 16,090 | 23,557
2. MPCI = .6 15,836 167,728 247,511 | 7,432 | 10,869 | 12,020
3. g« Q0" k736 95,422 202,161 | 8,826 | 16,090 | 23,557
A, ge= 48, pc = 132" 10 610 16k, 192 189,306 | 7,264 !1k,250 | 29,510
5. pc = .15, pc = .17 18,648 126,975 256,255 | 5,635 | 9,642 | 16,060
6, pc = .1B, pc = .1/ 16,519 102,674 182,150 | 7,374 | 1,778 | 31,058
7. Productivity Vi, 205 85,100 158,107 | 9,156 | 17,653 | 27,812
Down 22
A E
1. Base 15,530 70,347 120,352 | B,5/6 | 14,840 | 22,307
2. MPCEL = .6 16,836 87,626 186,49% | 7,182 9,619 ; 10,770
$..6%= ;10 16,736 75,026 136,707 1 8,576 | 14,840 | 22,307
N, pte B, pcw (13 17,616 &h,290 130,730 | 7,014 {13,000 ! 28,760
opt o= 45, po = 12 19,098 101,60/2 197,673 | 5,484 8,397 1 14,810
&, peo= B, pec = .17 17,519 82,/ 123,576 | 7,124 | 13,528 | 29,80%
7. Productivity 15,251 65,798 94,531 | B,905 | 16,403 | 26,562
Down 2%
A3 |
1. Base : 12,530 21,101 1,008 | 7,326 | 13,000 { Wk A7) :
2. MPCL = .6 13,850 38,5F0 79,610 9,972 | 7,669 i 9,020 !
3.g=.10 12,030 1 23,767} 17800 1 7,326 4 13,000 {21,057 %
4, pcn 18, pew )Y [ UATS 35,004 2100 6,760 ] 11,260 o 2h B6% :
Sipc = 15, pec v .12 HAR L1, 827 b, 415 5,310 6. Ch2 | 13,50
6. pc» 18, pe-» 12 Hh, 5 33,576 Vi, 410 5,879 { 11,778 | 13,628
© 7. Proguctivity 12,241 16,552 1, /10 7,656 | th,653 ' M, 632
Pown 22
A 4
1 Base 112,530 11,355 10,022 | 6,826 | B,085 16,375
2. MFC! = L6 13,856 | 28,834 43,591 5,422 7.119 | 8,270
3. g% .10 : 12,745 13,536 10,597 | 6,826 | 10,213 | 6,621
b, pc = .18, po» 13 1 M616 | 25,098 10,698 | 5,260 | 10,500 | 6,649
S, pe = M5, pew 12 116,648 | h2,080 4 57,334 | 3,835 | 5,892 112,310
6. pe= 1B, pc o 02 [ 16,519 | 23,779 | V0,350 15,376 | 11,008 | 7,353
7o Pradectivity ] 12,2k Yo El o 1,357 L P06 6,989 ) 2,195 .
Down 2% ;, o S b Pt e : : _
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TABLE 33 (4) q

FOREIGN CAPITAL ACLUMULATION AND
NET IMPORTS UNDER VARIOUS ZGSURPTIONS--LIBYA, IRAQ (LQ)

(s 106)
Al Forelgn Capltal Accumulatlon Net Imports
Altarnative 1975 1900 1985 1975 1980 1985
1. Base 16,493 86,490 179,516 | 4,636 8,545 |[12,348
- 2. MICl = ,6 17,156 95,367 216,347 | 3,978 5,894 6,489
3, g = .10" 16,784 | 91,762 202,489 | 4.636 | 8,545 12,348
b, pc = .18, pc = .13"* | 17,554 | 93,583 189,797 | 3,841 | 7,608 115,376
5, pc = .15, pc = .12 18,588 | 103,121 218,856 | 3,114 | 5,265 8,533
. 6. pc = .18, pc = .12 17,505 92,812 181,163 | 3,897 | 7,877 16,162
7. Productlvity = 16,347 84,180 168,941 | 4,803 | 9,339 | 14,509
-2
A2 :
1. Base 17,213 72,161 137,341 | 4,456 | 7,645 | 11,448 i
2. MPCI = .6 17,876 81,038 172,172 | 3,748 | 4,994 5,509 i
3. 9= .10 17,509 77,078 156,859 | h.hs6 | 7,645 11,448
b, pc = .18, pc = .13 | 18,274 | 79,254 142,623 | 3,661 | 6,708 | 14,476 3
5. pc = .15, pc = .12 19,308 87,791 176,682 | 2,934 | 4,365 7.633 :
6. pc = .18, pc = .12 18,225 78,482 138,989 | 3,717 | 6,977 | 15,262
7. Productlivity = 17,067 69,850 126,766 | 4,623 | 8,439 13,609
-2%,
A3
1. Base 15,053 36,704 58,671 3,556 | 6,385 | 10,548
2. MPCI = .6 15.7i6 45,581 93,502 2,848 3,734 | 4,689
3.g= .19 15,344 40,170 69,677 3,556 6,385 | 10,548
b. pc = .18, pc = .13 16,114 43,797 63,953 | 2,76! 5,448 | 13,576
5. pc= .15 pc= .12 17,148 52,334 98,012 2,034 3,015 6,733
6. pc = .18, pc = .12 16,065 43,026 60,319 | 2,817 | 5,717 | 14,362 I
7. Productlvity = 14,907 34,393 48,097 3,723 | 7,179 | 12,709
H -2
A L
1. Base 15,053 29,686 32,693 3,196 5,845 | 9,648
2. MPCI = .6 15,716 38,563 67,525 2,488 3,194 {3,789
3, g% .10 15,344 32,804 41,602 3,196 | 5,845 | 9,648
4, pc = .18, pc » .13 16,114 36,779 37,975 | 2,401 4,908 12,676
5. pc = .15, pc = .12 17,148 bs, 317 72,034 1,674 2,565 | 5,833
6. pc = .18, pc = .13 | 16,065 | 36,008 34,341 | 2,457 | 5,177 [13,462
7. Pr;ductlvlty - 14,907 | 27,376 22,119 {3,363 | 6,639 111,809
i -2 ,
4
It Y -
i g deslignates rate of growth of GOP.
é #%pc deslgnates rate of growth of productive capltal,

i
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FOREIGN CAPTIAL ACCUMULATION - At,

DIAGRAM 17

H1-2239-RR

AL - 1980, 1985

VARI0US ASSUMPTIONS

$ Billions Al, 1985
500 = tot = $456. 0 tot = $49] | tot = $482.6 tot = S446.8
400 . IRAN - 200 IRAN - 22% IRAN - 20% IRAN - 193
300 LQ - 192 tQ - 19% Le - 192 LQ - 193
4003 5 - 612 S - 592 S - 6)2 S - 629
100 =
base MPC = § return = ,|p productivity
= 3?;
1200 =
tot = $1116.9 tot = $1098.5
1100
1oo0d  tot = $978. tot = $936.3
IRAN - 224 IRAN - 8%
900 - o
J. IRAN - 18% IRAN - 173
800 Lq - 18%
LQ - 19%
700 LQ - 18% LQ - 16%
600
500 =
S - 642 5 - 59% S - 647 S - 65%
400 -
300 =
200 =
100 = '
base MPC = .6 return = ,|p Productivity
= 3%

e e e, e




H1-2239-RR 123
DIAGRAM 18
AL, 1980
$ Billions ;
500 ~ |
Loo - /
]
!
30091 ot - s162.9 tot - $198.0 tot - $178.4 tot - $157.3 |
2001 IRAN - 17% TRAN < 152 IRAN - 8% IRAN - 7%
S -~ 59% S - 74% S - 76%
base MPC = .6 return = .10 productivity
= 32;
$Billions A4, 1985
500-1
Loo-| tct - $255.6 tot - $358.3 tot - $300.2 tot - $235.9 ,
IRAN - T2 IRAN - 4%
300- |W = "l'* |
W_ LQ - 19% Fw * |RAN - 5% ‘w
200 = LQ - 9%
100 S - 83% S - 69% S - B2% § - B6%
T o o 4 — aari
base MPC = .6 return = .10 productivity
= 3%
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total revenue will increase. How does this affect the ¢verall results? For
one thing it changes the structure of distribution of foreign capital, which
is obvious. However, in case of lower revenues it has additional, more
important effects. Let us take case Al under which Iran is unable to reach
its highest domestic investment capacity. If revenues are shifted from the
other countries, especially from Saudi Arabia, to lran, the other countries'
accumulation will decline accordlngly; but lran will not accumulate this
capital but will invest It domestically. This will enhance the rate of
growth of lran's GDP without hampering the respective rates of the other
countries, and it will show itself also in an increase of net imports and
an equivalent decrease in capital accumulation.

The relative magnitude of this ef fect was analyzed. It was found that
if a certain sum of revenues were shifted from the S group to ‘ran and this
shift were dlstributed over the period in constant annual amounts, the total
accumulation of capital would be smaller by 85% of the total revenues shifted.
For cxample, if $1 billion is shifted annually during 1574 to 1985, from S
to 1ran (totalling $12 billion), the total accumulation of foreign capital
as of 1985 will be smaller by $10 billion.

Thls effect will work until lran reaches the highest capacity of domestic
investmen’. Therefore, this effect will have large magnitudes eniy if the

revenues are low - in fact, only if they are lower than Ab,
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PART THREE: INVESTMENT STRATEGIES UF OIL REVENUES

In the previous chapter we have developed alternative forecasts of
foreign capital accumullation by the Middle East countries as a result
of increased oil prices. The purpose of Part Three Is to discuss some
possible investment strategies that may be implemented by the Middle
East countries and to explore the implicatlons to the world economic,
monetary, and financial structure.

Chapter 8 sets the framework of possible investment strategies.
Chapter 9 discusses the implications for the world economy. Chapter 10
concludes this study. ~
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CHAPTER V111 {
STRATEGIES FOR EXTERNAL INVESTMENT OF OIL REVENUE

One of the findings in chapter 7 referred to the accumulation

Lohazin

of capitai for foreign investment of the Middle Eastern countries. it

was projected to reach a ieve:i between $150 and $520 billion in 1980

it e S

and $240 and $1000 biliion in 1985, the exact level depending on the

4

various assumptions. This chapter discusses the strategies for invest-

-

ment and suggests a possible investment structure. It then presents
some initiai indication of actual foreign investments and commitments

as of summer 1974,

A, investment Criteria

As in the case of domestic versus foreign investment, our method
is to suggest an investment strategy based on a list of goals. The
underlying assumption is that the investors have either an explicit
or an impiicit iist of goals which they try to fulfill. They do this by
choosing an investment strategy that subjectively maximizes the levei of
‘ achievement. We :uggest a list of goals which foilows. They ary consistant
with the goals stated in chapter 5 concerning domestic versus foreign

investment. Some of them, however, are specified differently in order

] to make them adjusted to the specific subject, namely the types »f
foreign investments to be selected The goals are:
i. 1. To increase the expected rate of return on the inVestments:
i 2. To reduce the business risk 5
g' 3. To reduce the political risk
g h. To increase the contribution of the investments to the

nationl security.

T T R O, T T Rt et et P ol
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5. To increase the contribution of the investments to the

country's political power In the world.

6. To increase the contrlbution of the investment to the stability
of the current regine.

7. To make investments that are more manageable within the
limits of skilled manpower

8. To adjust the investments to the psychological pr:ferences and
constraints of the investors.

These criteria have been stated in a comparatlve form because most
of them are not measurable in a cardinal sense. With multiple goals it
will not be possibie to devise an investment set that will always be
superior on each and every criteria. For example, a set which is
better than another wlth respect to expected rate of return need not
be better with respect to political_rlsk of investment conflscatlon and a
set that is better than another wlth respect to natlonal security need not
recessarily be better with respect to buslness risk nor with respect to
expected rate of return.

We will define an Investment strategy as a set of specific invest-
ments In certain proportlons. In fact, it Is an investment porfolio.

Any Investment strtegy wlll achieve 2 certaln level of each of the
above goals. If one set of investments achieves a certain level for
each goal which is less than the respectlve level achieved by a second
set of Investments, then the first set is clearly inefficlent and should
be deleted. We therefore have to exclude all such inefficlent strategies
and retain the so-called efficlent strategies, An efflcient strategy can
thus be deflned as a set of investments that for aﬁy given level of

achievement of any seven of the goals

.
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has the highest level of achievement of the remaining goal. This
process of selecting efficient investment strategies is objective
though it is difficult because we use only a zomparative scale of tle
goals.

But this is not th. end of the process. The efficient strategies
are characterized by the fact that each one is better than some others
with respect to one goal and worse with respect to some other goals.
Thus, the selection of one optimal strategy form the efficient set
is a subjective process that depends on the preferences of the palicy
maker with respect to the different, competing goals. |t should be
noted that we always speak of a mix of investments because we assume no
single investment form could satisfy all the criteria better than some
mixture of forms.

We turn now to list the specific classes of foreign investments,
and their relative contribution to each of the goals we shall later in-

dicate.

FEE

} B. Classes of Foreign Investment Forms

The fellowing are the general classes of investment available to
the oil producing countries; within each class investment normal ly
takes several specific forms:

1. Short term financial investment in the money markets of the
developed countries.

e S T
.

2. Long term financial investment in‘the securities markets of
the developed countries;

Sl o Lt

3. Direct investment in underdeveloped countries; the term 'direct
investment'" is used in distinction to '"flnancial investment"
(or "portfolio Investment") and Implies that the supplier of
capital retains and is expected to exercise some degree of
control.

I
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4, Direct Investments jp neighboring countrijes,
5. Direct investment in industrialiy developed countrijes,

6. Investment in the energy industry (including nuclear’ any-
where |p the worlqg both in wholely owned énterprises and in
joint ventures, including investment in natural resource

production, refining. transportation, distribution, and
marketing,

7. Neutra] investments in deveiOped and underdeveioped countries;
the term "neutra] investmentg! I's used to identify direct
investments in an economy for which the exercise of ownership,
foreign of domestic. has little significance for the economy
as a whole, such as rega] eéstate, or hotels,

arrive at the selected Composition of investments requires time. Buring

the planning and execution perjoq accumul ated capital muyst be held in

some form that will not Prevent jtg later inveutment according to the

in lley of an actjve selection among alternated investment. It wil
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»

1. Short-term instruments

1.A. Suitable for passive use or as part of a strategy:

I.Al Demand deposits in U.S. banks (no interest paid by law)

1.A2 Demand deposits in Eurocurrency banks (interest paid)

1.A3 Three month and six month notes issued directly by the U.S.

and European governments (Treasury bills )
1.Alh Negotiable certificates of deposits (C.D.'s) issued by major
U.S. and foreign banks (U.S. minimum is 30 days)

1.8 Suitable only as part of a strategy

1.B1 Notes issued by major non-bank financial corporations
(finance company commerical paper)

1.82 Notes issued by industrial corporations guarantee by a
major bank (banker's acceptances and some commercial paper)

1.B3 Notes issued by industrial corporations without third party
guarantees (industrial or ''dealer' commercial paper)

2. Long-term lending instruments

2.1 Bonds of major governments

2.2 Bonds of major corporations

2.3 Bonds of internationa! institutions

2.4 Special oil payment arrangements particularly for developing
countries at low interest rates but requiring guarantees of
internationn)l institutions or of developed countries.

2.5 Long-term loans to the U.S. or other developed countries
or to internaticnal institutions with special provislons,
particularly protection from Inflation

3 Stocks held as a portfolio investment (no particlpation in
control)

L. Direct investments in equity capltal for control

4.1 Stocks held for minority control

L.2 Stocks held for majority control
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A

4.3 Joint ventures with foreign corporations in the home country
of the corporation or anywhere else outside of the country
of the invector.

- industrial projects
- services, particularly related to tourism
~ real estate

b 4 Direct investment fer sole ownership
- industrial projects (unlikely)
~ services

- real estate

5. _lInvestment in the energy industry

(oil, gas, coal, nuclesi, oil substitutes) (sole ownership, joint
ventures, corporate minority investment)

5.1 Exploration’(probably joint venture)

5.2 Production (probably joint venture)

5.3 Transportation (probably sole OWnérshlp)
5.4 Refining (sole and joint ownership)

5.5 MarketIng (probably sole ownership)

5.6 Distribution

5.7 Development of synthetic fuel,

6. Investment in the development of nelghboring countries

6.1 Joint ventures with the local country
6.2 Joint ventures with multinational corporations

7. lInvestment in non-neighboring developlng countries

7.1 Joint ventures with the local country

7.2 Joint ventures with multinational corporations

-
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Forms 6 and 7 differ from forms 1 through 6 in that they are

made for political and Security reasons and ma

forms of loans.

D. The investment Forms and the Goais

In order to derjve efficient investment Strategies, given the pre-

ceding list of investment forms one needs to estimate for each invest-

ment form jtg contribution to each of the goals. There s a small]

number of vigorous indications on which to base Such estimates. Table

term financijal invest~

ments, and long-term bonds in the U.Saup Germany, and the U.K. Table

4y summarjzes average rates of return on common stocks in a number of

countrizs. Al these rates are subject to wide fluctuation over time

and to risk of inflation. Some indication of the risk of fluctuation

in the rates of return is shown jn table 42, 7The risk of fluctuatlons

here is measured by standard deviations in the rates of return of
common stocks,

Such data as that presented in these tables could help in construct-
ing an investment Strategy with regard to expected returns and business
risi. on financjal assets. They are not helpful with regard to other
investment forms The remaining goals are not measura>fe in a cardinal
Sense at all and thys we are not able to Provide any ob

ful index for them. Instead

ot 0 ln ARSI e
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investment forms into fourteen main groups,
Despite the subjective nature of this matrix some interesting
Suggestive indications are reveajed:

» (1) Investment to achieve majority controj is cieariy less effi-
cient than investment for minority Partnership. This implies that
direct Purchases of corporations in order to controi thejr management
is not an attractive investment,

(2) Institutionai bonds are More atiractive than commerciai bonds

differ from commericai bonds,

(3) A stock porfoiio is less attractive than institutional bonds

in ail but one goal,

o -u-wmaa‘sn;mv o

(4) soie Ownership in generaj is somewhat less attractive *han
Joint ventures due to business risk, Mmanagability, and boliticai dig-
as'vantages, They now have, however, some Psychological advantages. There-
fore, it ig expected that soje ownership wiii be g fimited form of in-
vestments,

(5) The investments in the neighboring countrjes and underdeveloped

countries have poiiticai advantages and business - related drawbacks,

i (6) Short-term investments are relatively safe and managabie but

are not attractive with regard to the other goals.

»

(7) Investment in energy has both business and political merits.

Without Fecourse to g vigorous anaiysis, the following conclusions emerge:
(1) High in the scale of attractiveness are institutionai bonds,

energy, joint ventures, and institutional bonds, with short-term

dorot e R TN Pentmer:

£
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investments included as an obvious automatic form of investment during
transition periods.

(2) Investments in neighboring countries and underdeve loped
countries are attractive onlv for political reasons and will be limited
to the required political extent.

(3) Stock majority and sole ownership are far down on the scale
of attractiveness, while stock minority is attractive for pure business
consideration.

Thus any efficient strategy should be a certain mix of investments
of the following forms: short-term assets, institutional bonds, stock
minority, joint venturcs, energy, and neighboring and other developed
couritries . On the basis of this conclusion we have classified the
inves tment forms into six groups, and presented for each group its
indicative share in the investment portfolio. The groups are:

(1) Short-term financial investments.

(2) Long-term institutional and commercial bonds

€

(3) ''Neutral" investments (stock portfolio, services, and real
estate)

(4) tnergy

(5) "virect" investments (stock minority, joint ventures in indus-
try)

(6) npolitical' investments (neighboring countries, underdeveloped
countries

A reasonable strategy would be to split the investments among the
$iX groups approximatcly as follows: short-term--10-15 percent;

!ong-term--ZO-ZS bercent; neutral--10-15 percent; energy--15-20 percent;

RIPSENER R R
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direct--20-25 percent; and political--i0-15 percent. This structure will be
reached by gradual approximation. It wil} take some ten years until jt

emerges in such a form. The process of development and adjustment is
not predictable. However, some observations can be made. The main
factor is that most of the investment forms can be made only after

a period of investigation, evaluation of apportunities, and execution of

complicated prucedures. They also require high levels of sophistication

s

and skills. Thus, these furms of investments will constitute a smaii
proportion of the portfol'ijo in the first years, but wilij become more
Prominent towards the end of the period under review; until the IOng-

term porfoiio structure is attajned. These considerations bring us

e AL A i

to the foliowing conciusions:

(1) Short~term assets will] be held in order to provide liquidity
and abiiity to shift investment strategies. At first it wiiij te main
because of passive automatic characteristic. But ina reiatively short
time (i to 3 years) most of these short-term investments wjii be trans~ [ -
formed into long-term holdings. This the ratio of the capitai held in
short-term form to the total capital is expected to decrease and be

! ‘ maintained in the foliowing ranges

1975 - 60 percent

1980 - 80 percent

Dl SR

g 1985 - 10 percent

T
.

(2) Institutional bonds (and other forms of bonds) wiil increase

in the ratio to totaj capital in the next 2 to 4 vears. Size of holdings

LA Py T E A
-

after 4 years wilj Increase siowly so that their proportion may decline

TR

s~awhat. Thus their pattern over time may be:




138 H1-2239-RR

1975 - 25 percent

1980 - 30 percent

1985 -~ 25 percent

(3)  Neutra) investment wi] have a small scale in the early period,
will rise somewhat towards 1980 and wii) stabilize, with possibly some
decline, in the 1980's,

(4) Investment in energy will be made as OPportunities appear.
Thus there will be a steady increase in the proportion of energy invert-
ment over the period.

(5) Direct investments wil] have a pattern similar to energy
investments, but the tota] Sum will reach somewhat higher proportion.

(6) Political investments wj|] be tied to the level of revenues
and be kept low, but effective. we assume they wil| amount to abouyt
10 percent of the total portfolio.

The following table sunmarijzes these patterns of investment

strategy:

e e A 4 v NI
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TABLE 43
INVESTMEKT STRUCTURE - 1975, 1980, 1985
(percentages)
1975 | 19801 1985
Short-Term Credit 60 20 10
Bonds | 25 30 ko3
Neutral 5 | 15 | s
Energy ) 10 15
Direct 0 15 25
Political 10 10 10
Total 1100 | 100 | 100
T

- ol e o
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The pattern tnat emerges is that in the early years most of the
investments will be in financial assets. By 1980 the proportion of the
short-term investment will drop sharply and total financial investments
in short-term assets and bonds will amount to about 50 percent of the

total investments. Thls proportion will further decline to about 1/3

R TR TR R it

by 1985. Direct investment will steadily increase from 0 percent

et

at present to 15 percent In 1980 and 25 percent in 1985, thus becoming

a major form of business involvement In the international economy., Erergy

i e TN DL

will constitute a major single area of investment, while neutral and
political investments will maintain a steady propurtion of 15 percent
and 10 percent respectively.

This pattern of investment strategy is only indicative. Some

deviations from it may be demonstrated. Yet some underiying principles

seem to be common to any possible outcome.

(1) Business opportunities and the return/risk trade-off will
constitute a significant factor in any investment strategy. Money
qaravitates to opportunity,

{2) These opportunities will be utilized subject to political, and

psychologlcal and managerial considerations.

(3) The resulting mixed strategy as defined should not be far from
)

an efficient one and will fairly represent the relative subjective

priorities of the ruling sector and poiicymaker of each country.

(4) There may be a difference in subjective priorities in different

countries. Therefore any difference in distribution of ownership of

capital may change the mix of the investment strategy.

S——— 4 =
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TABLE 4 I f

SUMMARY OF INVESTMENT PORTFCLIOS s

UNDER ALTERNATIVE OIL REVENUES - 1975, 1980, 1935 i

(millions of dollars) Y

!

' Year | Short-Term | Bonds |Neutral| Energy Direct | Foreign | Total 4

Al: é

1975 48 20 4 0 0 8 80 g

1986 91 127 68 L6 68 L6 456 :

1985 98 245 147 147 245 98 980 .

:‘a

A2: 4

1975 50 21 4 0 0 8 83 4

1980 76 115 57 38 57 38 381 g

1985 76 190 14 1k 190 76 760 g

A3: %

1975 43 18 4 0 0 7 72 i

1980 40 60 30 20 30 20 200 é

1985 35 89 53 53 89 35 354 ﬁ

Al : %

1975 43 18 4 0 0 7 72 %

1980 33 49 24 16 24 16 162 g

1985 26 bl 38 38 64 26 256 §
;
g
1
g
:

O R S S e
A




142 H1-2239-RR

\

’ The foliowing table summarizes the specific patterns of investments
\

| in terms of financial magnitudes that may be accumulated under the

four major oil revenue alternatives.

£. Foreign Investments of Commitments (as of August 1974)

The oil-producing countries have invested the recently increased i
inflow of oil revenues in a number of external and domestic projects and
opportunities. There is no accurate list of the investm:nts in the
portfolios of the oil-producing countries at any given time, but by using
the widespread, though often undocumented reports in a variety of pub-
lications (though taking them with a grain of salt), it is possible to
obtain indications of the composition of the portfolios. Listed below
is a sampling of report dealing with foreign investments, broken

down into docimented and undocumented sources.

Foreign Investment

1. Documented Investments on Commitments

The following reports summarized by the New York Times, April 25, 1974

indicated that probably under $100 million has been committed for external
investments:

(1) The Shah of lran through his Pahlevi Foundation bought 642
Fifth Avenue, New York, for an undisclosed sum;

(2) A Kuwait group invested $10 million for one-half the equity in
an Atlanta, Georgia, Hilton Hotel and shopping center to be
built, :

(3) A Kuwait group paid $17.4 million to byy a Charleston. S.C., is-
land site for a resort hotel .

(4) A Kuwait group paid $2/ m:1lion for a Champs Elysees, Paris
site for a luxury office building and bank;

- ma e e e ety g e - . . y a2y e o o T
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(5! Adnan Khashaggi, a Saudi llving in Belrut, bought a 50 percent
interest in two small banks and a finance company in Walnut
Creek, California, for an undisclosed sum and also paid $1
million for undeve!oped land
In July Iran agreed to buy a 25 percent interest in Krupp Steel
in West Germany and to set up a development company with Krupp. Business
Week (July 20, 1974) estimated the market value of the stock purchase
at $60 million although no purchase figure was released,
By August the number of reports had increased but the largest
investments reported were in government loans and bouds, suggesting that

an Intermediate investment is required while plans for longer term

Investments proceed. The follewing were summarizer in MEMO (Middle

East Money), August 3, '974.

(1} In the first seven months of 1974 Iran commlted $110 billlon
in loans to foreign couniries;

(2) Iran has agreed to buy $1.2 billion in bonds from the British
government and $1.0 billion from the French;

(3) Saudi Arabia will buy $12.9 billion In bonds from the U.S.
government;

(4)  Kuwait will buy $1.0 blillon In bonds from the US. government
and $1.8 billion from the Britlsh;

(5) Egypt is entering into a $700 mlllion trade agreement with
Iraq, involving autos, tractors, ferries, and housIng construc~
tlon. It is working on a $1 billlon loan from Saudia Arabia.
It has recelved a $100 million loan from a Western and Arab
consortium and a $25 million trade loan from Japan. An early

goal will be Increased nuclear power electflc generating
capacity.

2. Undocumented Reports

(1) Th2 Mellon Family will sell a block of Gulf 0il Stock to
Saudi Arabla;

(2) The Shah of Iran has bought Ashland 0il;

S
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(3)  Kuwair and other Middle Eastern groups will invest in u.5.
real estate placing 550 million in equities and $200 million

in !oans through Encie Holllngworth and Reveaux, Agents,
Louisville, Kentucky. $200 million through Wooten and
Assoc. Agents, Dallas; and $I billion through Easdj] Reality

((Blyth, Eastern Dillion, New York) (New York Times, April 25,
1974) .

(4)  Saudi Arabi, is investing in Japanese securities starting with

$34 million In Nlppon Telegraphy and Telephone Public Corp.
bonds (wall Street Journal, August 5,1974)

We conclude that the large amounts of foreign investment excluding

the short-term investments by the Middie East 01 Producing nations are

recycled into the developed countrles through long-term financial
and to a lesser degree to underdeveloped and nelghboring countries,

Smaller investments of other types, such as purchases of real estate

and hotels. Thig reflects the Kuwait policy()fforeign investment over the

Past three years. The number of such investments has been reiztively

large but the dollar amunts have not been substantial. |p short the

2
true picture of the long-term strategy for investing the large sums

primarily by Saudi Arabija and lran has not vyet been evolved or at least

has not yet been revealed. It wil) undoubtedly be some time before

thls strategy becomes apparent.
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ChagterlX
ECONOMIC IMPLICATIONS

The purpose of this chap;er is tc discuss the possible effects of an
increase in oil prices on the world economy, both in the short run and
long run. This subject has recently‘beén widely discussed in current
literature, where a wide ranée of different views amoné experts is qe-
tected. OJur objective is to put some order in the analysls, simplify it
somewhat, and thereby explain the scurce of the differences among experts.
On this basis we shall be able to indica;e some possible alternatlve
economic outcomes.

: X

We will start by presenting three “ﬂure“ processes which constitute
thé basic elements of the ;omplex economic scene. We shall discuss each
of these elements separately gadﬂthenﬁ;kisha1l show that the actuaI‘
eccnomic scene (in an analytical sense) is a certain combinatlon of these
three.

We first discuss the above under a very simplified assumption--that
there is no friction in the adjustment process. That means we shall com-
pare the initial and final equilibrium points (comparative statics).

Later we will introduce the probable frictlons that are expected to dis-

turb the adjustment process, and try to evaluate -their Implicatlon.

L R— ) S

A, The Pure Economic Elements

AT -

The analysis of the effects of the Increased oil prlces and revenues

on the world economy can be based on the followlng three pure elements:

[} FPRE) v \

(1) The pure financial (and monetary) effect;

“ o1 JOAC S
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(3) The pure real economic effect on the oil exporting countries.

(2) The pure real economic effect in the importing countries;

st
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1. The Pure financial Effect

In order to deai exclusively with the pure financiai effect, we make

the working assumption (which will oe dropped in the later stage) that the

outcome of the increase in oll revenues wili be Jimlted to a transfer of

funds with perfect recycling. We thus assume here that there will be no

change in the totai consumptica and investments, either in the importing

countries or in the exporting countries. Therefore, theie will be no

change in world trade.

As & resuit, the only change that will take piace is in ownership

of assets located in the importing countrles. The oil exporting countries

wiil replace the oil Impoarting countrles as owners of sore of these

assets. Thus the payment for the oil |s made simply by transfer of owner-

ship of certiin assets.

2. Pure Real Effect in the Importing Countries

The second pure element is a real change in consumption and invest-

ment of the oil importing countries. The common argument is as follows:

Ar importing country pays a greater price for the same oll import. There=-

fore the real income available to consumers and populatlon as a whole is

smaller by the additionai oil blll. As a result the total consumption

in the economy declines by the marginal propensity to consume. In order

to prevent unemployment (at a rate determined by the Keyneslan multipller)

fiscal and monetary actlon will be undertaken.
Under the 'no frictions' assumption, a new equl librium will be
reached at a lower consumption jevel. This will be partly compensated for

by elther a greater investment ievel or a greater level of government ex<

penditu-e. The real level of the GNP thus falls by an amount equal to

e A L AL B DDA W NI 0k
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the increased oil bill, but fuli employment is retained. For example.* i
suppose the increase in the otl biii is $1 biliion per year and the

marginai propensity to consume is 0.80.  Consumption wili thus fall by i
$800 million and domestic investment {or government expenditure) will in-
crease by the sam; sum. However, the balance of payments deficit increases

by $1 billion, which by definltion means that investment abroad falls by

$I billion. Thus total national investments fail by $200 mitlion.

T A T S - o 7™ T

Savings aiso fali by $200 miilion (since reai income falls by $1 billion
and consumption fails by $800 miliion). The increase in the current
account deficit in the balance of payments of $i blilion is financed by
perfect recycling. As a resuit, the oii exporting countries own $1 blllion
assets in the importing countries. Since total domestlc real assets in-
creased by $800 million due to increased investments, the net decllne in

asset ownership by locai citizens is $200 million, that.is. it exactly

equais the deciine in their savings:

In summary there wiii be no change In internatlonal trade and oil
exporting countries becoming holders of assets 1lie In the pure financial
case. However, there is a real change in the imﬁortlng countries toward
lower consumption ievei and greater investment:levels. In order to be in ~

equilibrium this requires a'decline ‘In‘Interest rates.

)
.

3. Pure Real Effect in the 0ii Preducing Countries

' v

® The third pure element is a reai change in the consumptlon and Invest-

ment of the oil producing countries  comblned with a perfect real adjustment

' -~

in the economies of the oil importing countrles. More specifically,

increases in oil revenues raise the GNP of the oil exporting countries.

*See ippendlx 3 for a detailed example.
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This will cause an increase in the consumption of the oijl exporting
countries and in their domestic investment. Assuming that they were at
full employment, the total increase of their consumption and invescment

is made possible by an increase of their imports from the oil consuming
countries.

For example,"lc suppose again that a certain oijl producing country
has an increase of $1 billjon per year from oll revenue which is fully
spent on increased domestic consumption and investment and is therefore
reflected by an increase in its net imports of $1 billion. This means
that the oil consuming countries increased their exports by the same $I
Billion. To make this possible in a new equilibrium, the oil consuming
countries must have reduced their consumptlion and investment by $1
billion (assuming they were at full employment). This reduction resuits
from the decline in the real national income due to the oil price increase
as well as from complementary fiscal and monetary measures to close the
gaps between total domestic demand and supply for consumption and invest-
ment.

ft is not expected that this last pure process will take place at a
size equal to the total oil bill. on the other hand, some increase in
investment and consumption of the oil producing‘countries is expected to
take place. Some estimates are summarized in Chapter 7. In the case of
high revenues, increased imports will reach $28 billion in 1975 when oil
revenues increase by $80 billion. in the case of low revenues the in-

creased Import will be $18 billion when oil revenues increase by $40 billion.

"See Appendix 3,
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I, Integrating the Pure Elements--No Frictions

The above three pure elements help to simplify the complexity of the
actual economic scene. We conceive this complexity as a simple combina-
tien of the three pure elements. The no-friction assumption makes it
possible to clarify this concept. We shall assume that the increased oil
revenues are divided into two parts., One part is used to finance the in-
creased imports by the oil produclng countries (element 3) and the baiance
is invested abroad. In addition we conceive of the dec!ine In the real
gross national income of the oil Importing countries (which is exactly
equal to the increased revenues of the oil producing countries) as being
divided into two parts. The first is a decline in aggregate domestlc
spending (element 2), The second is the balance. By assuming that the
value of increased imports of the oil prcducing countries is equal to the
value of the increased exporfs of the oil éonsuming countries we can com-
bine the two processes into one systeS. The emerging net increase in
the current account deficit of the balance of payments of the oil con-
suming countries is that part of the system which is subject to the pure
financiai effect (element 3).

By Inserting certain proportions of the increased oll revenues to
element 3 (i.e., increased Imports by the oil producing countries as a
proportion of increased oil revenues) as well as to element 2 (l.e.,
reduced spending in the oil Importing countries as a proportlon of the
Increased oll costs), we can solve for the new equilibrium and find the
implications to changes In consumption, investmen;, the deflclt in balance

'y

of payments, and the magnltude of financial recyclling.

s

53

s

!
5
A




150

- m—— b

HI-2239-RR -

The folltwiing example aims to clarify this process. Using Appendix

3, let us assume that the marginal propensity to consume is 0.80, and let

us 'trace' the "pure' effects of a $1 billion increase in oil revenues in

the following three cases:

(1) A $1 billion increase in oil revenues finances increased
exports from the oil consuming to the oil producing countries.

(2) Sl billion of increased oil costs leads to increased domestic {
investments by $800 billion Vo compensate for the reduced
consumption, and to retain full employment .,

(3) 51 billion of increased ojl costs leads to Increased govern-
ment spending on public consumption by $800 billion to compen-
sate for the reduced consumption and emplcyment.

These three cases are summarized In the following table (taken from

Appendix 3.

. Wt L s

TABLE i

NET CHANGES IN REAL ECONOMIC MAGNITUDES
"PURE" CASES

(Per S1 bill. of 0i1 Bill)

m (2) (3)
EXPORT INVESTMENT GOVERNMENT

CONSUMPT I ON

Real Nationa! Income -1.0 -1
Import +1.0 +1
Export + .8

-1.0
+1.0
0
0
0

Consumpt ion - .8 -

0 o o o o

Domestic Investments 0 +

Foreign Investment* <1.2 -1.¢ -1.0

TYotal Investments o o2 - .2 -1.0

National Savings | -2 - .2 -1.0 ’

*This is the increased deficit (or reduced surplus) in the

current account of the balarce of payments. This amount is

subject to the financia!? recycling.
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The actua: economic scene is a simple combination of these three
cases, weighted by their relative magnitudes. In the following table we
summarize the overall economic outcomes for the oil importing countries
using three selected weights, where the total increase in the oll costs
is low. The weights as a fraction of the total oil bill are as follows:

Increased increased increased

Exports Domestic Public
investment  Consumption

A 1/3 1/3 1/3
B 1/2 1/4 1/4
c 1/3 1/2 1/6

These weights give the following results:
TABLE 45

SUMMARY OF ECONOMIC IMPLICATIONS OF INCREASED OIL PRICE
NC FRICTIONS CASE

A ~ B C

Real GNI (increase of oll bill)| =190 -100} -100
Imports +100 +100 | +100
Exports +26-2/3] +40 | +26-2/3
Consumption -53-1/3] -60 | -66-2/3
Domestic lInvestments +26-2/31 +20 | +40
Foreign Investments -73-1/3} -60 | -73-1/3
Total National Investments -46-2/3) -u0 | -33-1/3
Total National Savings ~46-2/3] -40 | -33-1/3

From the table we see the following outcomes for the ol 1 consuming

countries:

(1) Real gross natlonal Income falls by the total amount of the
increase in the oil bill.

(2) Imports rise by the same amount.

(3) Consumption and total national savings fall by an amount equal
to the increased oil bill.

(4) Domestic investment rises, but foreign investment (i.e., increase
of deficit In the current account of the balance of payments or
s decline in its surplus) falls by a greater amount.
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(5) The amount of the required financial recycling is equal to
the decline in foreign investments.

Case B indicates quite a reasonable case for the new equilibrium
that may be reached in two or three years. In this case exports rise by
40 percent of the oil bili, domestic investments by 20 percent, consumption
by 60 percent, and the magnitude of required recycling is €0 percent of
the required increase in oil revenues. .

The outcomes are net changes resulting merely from the increased oil
bills. Other simul taneous economic developments such as increased pro-
ductivity, unemployment, real growth, inflation, and resulting nominal
changes in the economic magnitudes will make it difficuit to detect
empirically direct effects of the increased oil revenues.*

Morcover, these effects are derived under the ''no friction'' assump-
tion. Such frictions will distort the simplicity of the results. Finally,
the parameters assumed in the above illustration will be different for
the various countries. Thus the direct impact on each country will differ
in magnitude, even in the 'no friction' case.

in the next section of this chapter we shall discuss some expected

frictions which may disturb.the economic development in its movement

toward the new equilibrium.

B. Frictions in the Adjustment Process

We divide the discussions on the possfble frictions in the adjustment

process into two main sections: the frictions in the financial sector and

*

in fact, whenever we say that a certain factor (x) will decline
(or increase) we actually mean that "the level of (the x factor) will be
lower {or higher) than it would have been in case the oil prices remained
low," or that "this (factor x) does not grow as it would have at low oil
prices.' : :

Wl
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and the frictions in the real sector.

I. Frictions in the Financial System

a) Frictions within One Country

The pure recycling process involves a transfer of ownership of
financial assets from owners residing in the oil importing countries to
the hands of the oil exporting countries. The specific payment process
can be described by the following steps.

(1) An importer pays to the exporter for the oil and the exporter

retains the payment as a demand deposit in the same bank from

which it wis drawn. (The importer does not pay on a bank
outside its country.)

(2) The importer sells the oll to customers in his country. His
deposit is restored to the original level (plus profits). The
customers' deposits decline by the amount of the purchase.

(3) The foreign exporter transfers the deposits to another local
bank with which he works.

Up to this point the country has not lost foreign exchange but its
total foreign exchange credit increased by the amount of the import.
Public demand deposits declined and foreignars' deposits increased by
the same amount.

Assuming (at this stage only) that no transfer of capital outside
the country takes place, the principal effect will be the transfers from
the consumers' banks to the exporters' local banks. The oil exporters
deal essentially only with money ﬁarket banks while consumers deal with
these and also with other, smaller, banks. The latter group of banks will
lose deposits to the larger banks reducing the reserves available to
make loans to thgir customers. The larger banks will increase reserves

but may be unable to usefully employ them if they are viewed as unstable

47 B Jet
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deposits, that is, if the banks do not feel they can estimate the time
they will have the deposits.

This, of course, is not the end of the process. On the one hand the
public seeks to replenish its demand deposits needed for transactions and
on the other hand the foreign holders of the deposits will seek to put a
substantial part of their new deposits into some financial assets which

provide return. Both processes can take place in various ways, but in

the case of perfect recycling within the country they will 2nd as follows:

(A) The foreian holders will increase their holdings of financial
assets while their demand deposits will go down.

(B) The increased oil bill is paid partly by the business sector
(corporations) and partly by the household sector. The households bear
that part that is shifted on them by increase of prices. Assuming no
change in real consumption and investment (which is the case under dis-
cussion here), the household sector will finance its greater nominal ex-
penses (resulting from the increased prices) by reducing its holding of
assets. The balance of the oil blll, which is carried by the business
sector (by reduced profits), causes a reduction in .the sector's net cash
flow resulting in an increase in its total liabilities. The total of
the reduced assets of the household sector and the increased liabilities
of the business sector exactly equals the increase in the oil bill. (The
proportion of cach represents .the relative distribution of the burden
between the two sectors.)

Thus, if the foreign oil exporters put ali of their Increased oil

revenues in local financial assets it wlll exactly equal the sum of
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the household financial assets soid and corporate iiabilities created.
Given this process, the foliowing frictions are expected to occur within
one country,

(1) While the total increase in assets held by foreigners is equai
to the total sales of assets and increased iiabiiities of domestic sectors,
the composition of each does not necessariiy match. The result is an
excess demand of some forms of assets and an excess supply of other
assets. The excess demand and excess supply wiii change the return struc-
ture of the various financial assets in the market. The return on assets
with excess demand will go down and the return on those in excess suppiy
wili go up. The reallocation of returns may create problems as some
sectors of the locai economy no fonger can raise capitai at traditjonai

costs. Requests for government regulation of returns may result in inter-

; ventions that will distort the rate Structure, create erratic interest rate
$ fluctuations, and increase uncertainty and instability of the financial
Y

markets.,

(2) Transfer of reserves from a wide range of banks to a smal)

sy

number of big banks wili increase concentration in the banking system.
't may 2lso create scarcity of credit in regions and sectors relying on

i smalier and medium size banks, resuiting in increased borrowing rates for

R

these sectors. On the other hand it wili create an excess supply of

iiquidity at the big banks, which wiil not be used to its full capacity

ffa

to renlenish credits, due to the risk that large deposits might be with-

drawn on too short a notice. Thus the banking credit system may be

bound to instability which wiil have disturbing implications for business :

e

production and trade.
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(3) Faced with such disturbances the central monetary authorities
(the central banks) will feel obliged to intervene in order to adjust the

banks' reserves and assure the required credit capacity. However, it is

unlikely that the central banks will be able to make a perfect adjustment .

]
at all times. This may show itself in relatively more erratic shifts

1
i
from excess supply of credit to tight money and back. 3
1
-4
1
b) Friction Among Countries i
. . . . S 3
What is perhaps the most sarious financial friction may occur when /
the exporters transfer their deposits from one importing country to %
another, thus distributing their holdings of deposits and financial assets 4
i

SR

among the countries in proporiions which do not correspond with the
increased imports of oil in those countries. This process adds to the

above mentioned "one country' frictions a 'set' of other, possibly serious
frictiors. The implications of these shifts in deposits on the importing
country that loses the deposits (say, Italy) differ from the implications

for the country that receives the deposits (say, the U.S.).

o et A et I P A Pob N N e ST o RN BTN

italy loses foreign exchange reserves, and bank reserves and total
demand deposits also, decline by the same amount. In order to replenish
the money supply, the central bank has to provide reserves to the commer- 1

cial banks, which in turn increase their loans to the publ.c thereby re-

plenishing the demand deposits. Thus total liabilities of the publle
sector {including both businesses and households) increase by the amount 1
transferred from the country and tota} money supply remains as it was ;
before the transaction took placei Yet the central bank loses the foreign

exchange reserve and in order to continue incernational trarsactions, the

country must increase its borrowing from foreign countries.
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In the U.S. foreign deposits with the domestic banks increase as
do their reserves. Foreign exchange reserves with the Federal keserve
also increase. In order to neutralize the expansionary monetary effect,
the Federal Reserve has to take steps to reduce bank reserves to their
original flevel.

Assuming that this takes place, there is stili an excess demand for
financial assets created by the foreign capitai that was transferred to
the U.S. This wiii affect the structure of interest rates on the finan-
cial assets of the U.S. to an even greater extent than happens in ltaly,
because the pubiic does not reduce its demand for assets nor does it
increase its suppiy of liabilities, since this shift of capital (from
Itaiy) did not invoive the burden of increased oii expenditures.

The U.S. domestic public deposits decrease and the pubiic must fook
for other sources to repienish its deposits. At the same time the foreign
depositors iook for opportunities to invest their money in earning assets.
The sum of domestic and foreign owned deposits is the same as before; the
difference is that foreigners hoid a greater amount of local assets while
the publiic reduces its holdings of assets in order to repienish its demand
deoosits that were first cut down due to the action of the Federal Reserve.

Thus the difference between the case of an importing country and the
case of a deposit receiving country is as follows: In the lmporting
country the public had to pay a greater blll for the oll by reducing its
holdi~ng of assets and increasling its ifiabillties. The total ls equal to
the increased assets held by the o}l exporters. In the recelving countries
the public does not pay for the oil and in order toncause a decrease its

asset hcldings and an increase In its liabilities in order to match the

ol
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foreign investments, the central bank reduces bank reserves, thus forcing
the banks to reduce their lnans to the public. This process adds to the
instability of the financial system.
Another net effect is that the importing country (ltaly) loses
foreign exchange reserves and the receiving country (U.S.) gains foreign
exchange reserves. Perfect recycling requires that che receiving country
lends these gained foreign exchange reserves to the importing country that
has lost it. This results in another form of international credit. |If §

this is done among central banks it has no further effect on the banking

AU 0 A ACAL

system and the process should repeat itself as long as the importing

country loses reserves.

-+ I

To believe that such recycling among countries takes place smoothly
is, however, a heroic assumption. If it does not take place, serious {
frictions will appear because certain countries lose their international !
creditworthiness. Thls is apt to be particularly true in underdeveloped
‘ountries and may very well apply to some developed countries. If this
friction occurs, it will cause changes In interest rates and exchange
rates. Interest rates in an importing country will rise in order to at-
tract international credit. Its exchange rate will decline in order to
reduce its imports, increase its exports and thereby replenish its net
supply of foreign exchange. (The exporting country wlll see also interest
rates and exchange rates move in the opposite direction.) Moreover, the
importing countries will be forced to take special monetary and fiscal
measures that may have a recessionary effect on their economy.

The international recycling process, however, would work much more

perfectly if international monetary reforms are made which increase the

&=
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liquidity availab'e to the depressed countries. The essence ¢f such a
reform is the pooling of all of the surpluses of the receiving countries
into an international fund which would be used to finance the needs of
the other importing countries.

This improves the recycling process for the following reasons.

First, it stabilizes the process of recycling and assures jts more complete
implementation. Second, the international fund can create loans to de-
pressed countries, thereby adjusting for the required international
liquidity. And third, this fund pools together the default risk of the
international credit (especially to developing countries), and thereby it
shares the burden with the financirg countries at a predetermined propor-
tion, thus reducing their uncertainty.

It is highly improbable that such a reform will take place in the
near future, though some partial reform may occur gradually. Thus the
international recycling problem seems to be a real one.

It is expected that the exporting countries will shift their holdings
to countries that have the following characteristics:

(1) a relatively more stable economy ;

(2) relatively slight prospects for high rates of inflation;

(3) a relatively small probability of dzvaluation;

(4) a relatively small unfavorable effect of increased oifl revenues
on the economy;

(5) deve'oped money and capital markets that can absorb large
invistments,

Given these criteria, the U.S. rates the highest profile and is expected
therefore to receive a relatively large share in the flow of money.

Because they are ojl importing countries that are bound to lose reserves,
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France, Germany, Japan and the U.K. are second in the rating. They may

receive deposits approximately equa! to the sum required to finance their
increased oil bill, though deviations from this "equilibriur'' may easily
occur. Other European countries may fall in this category or in the third
category which is the one that loses deposits and suffers from imperfect
recycling. Most of the developing countries certainly fail into this third

category.

In conclusion, frictions in the financial sector are bound to occur

e

in various forms. They will be reflected in size and concentratior of
financial institutions, in the level and structure of borrowing interest
rates, in excess demand and supply of various financial assets, and of

course in creditworthiness of some countries. Perfect recycling among

countries is not enough to avoid such frictions, and as we have seen in
the "one country" case international recycling may not occur perfectly
due to the lack of an efficient international monetary system. This may
have implications reaching beyond the financial sector, into the rea!l
sector: employment, trade, and economic growth. We shal! refer to the

real sector in the following section.

2. Real Economic Frictions in the 0il Importing Countries j

We sha!l deal with real economic frictions in two sub-sections:
first, with regard to that part of the increased oil bill that Is not
used to increase imports to the oil producing countries (opc) and ’ -}

second, with regard to .ne other part that finances such an increase of

imports.
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a) wWo Increase in Import by 0il Producing Countries

In a frictionless world discussed in the preceding chapter, we have
concluded that in order to achieve a new fuil employment econcmic equiii-
rium, at the lower reai national income, the oil importing countries
should increase their domestic investments by 80 percent of their in-
creased oil bill. (Eighty percent is just an exampie. Actuaily it is the
marginal propensity to consume and spend.) This cioses the deflationary
gap created by the reduced domestic consumption and spending which results
from the decline in the real nationai income. The friction arises f rom
the simple fact that there are no indigenous incentives to increase the

domestic investment at such a high rate. With the gloomy expectations,

investment may well go down rather than increase. As a result, the

defiationary gap will create greater unemployment and further reduction

of output.

In order to prevent this serious unfavorabie deveiopment, the

aggregate demand of the economy shouid be increased. This is achieved

in two ways.

(1) A decline in the interest rates which may encourage investment

and private consumption. However, historicai experience shows that in

periods of gioomy expectations, declining interest rates have a limited

effect (if any) on aggregate demand.

(2) An increase of government expenditures on investment and on

pubiic consumption to make up for the defiationary gap (a case which we
Investigated in Appendix 3, and incorporated into Table I 5). This can

be accompanied aiso by a reduction of taxes.

¥
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Taking vigorous steps by the governments to reduce the deflationary
gap and prevent an increase of unemployment is a very difficult potitical
problem in a period of cost-push inflation that persists today in many
countries. We have here an unfortunate combination of unemployment with
inflation which is enhancad hv the increased deflationary gap. If the
government follows an expansionary fiscal and monetary policy in order to
reduce the inflationary gap they may succeed in preventing a significant
increase in unemployment but much increase the rate of inflation. While
the increased inflation will be easily detected to the government expan-
sionary policy, the success in preventing a further increase in unemd loy -
ment will not be politically appreciated simply because this avoidance does
not become obvious. Moreover, when some unemployment already exists
for other reasons the governments may be incorrectly blamed for crediting
inflation while not succeeding in reducing uremployment while in fact they
might have succeeded in preventing a further increase in unemp loyment.
But this is not recognized. On the other hand, lack of vigorous steps
agalnst the inflationary gap may result in increased unemp loyment, which
again, will be held against the government policies. Being caught in
such a "flation trap," governments may switch quite erratically from one
policy to its reverse, neutralizing its own actions and contributing
merely to increase economic instability. Meanwhile the cconomies will
face a combination of inflation and unemployment. Thus, the net effect
of the increased oil bill will be split between some upward push of
inflation and some downward push of employment. One should also note
that these problems are bound to develop under the assumptlon that the
process of recycling the capital will work perfectly. If it does not,
it will add further frictions to the real economic sectors as discussed

above.
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b) Increased tmports by the 0il Producing Countries

The increase in consumption and investment in the oii exporting
countrics means an increase in the imports from the rest of the world,
which entails an increase in the exports of the oil exporting countries.
As we have seen, in this case the decline in domestic consumption and
spending in the oil importing countries releases reserves for export to
the oil producing countries. |In a frictionless world this is the most
favorable case because it will exactly neutralize the frictions of
aggregate imbalance we have seen above in the real sectors of the import-
ing countries. However, even this case is subject to frictions which
result mainly from the following factors:

(a) The commodity composition of the increased demand of the oil
producing countries 1s not ldentical to that of the reduced demand to the
oil Importing countries (0IC). Thus in order to match it, structural
changes in the economy of the 01C are required before a stable equilib-
rium is received.

(b) The distribution of the increased demand for Imports to the oll
producing countries from the 01C does not necessarily match the decline
in demand within the QiC on a country by country basis. This is shown
in the following table:

Country #1 #2 #3 TOTAL

Reduced domestic
aqgregate demand -1 -2 -3 -6
Increased export +3 +1 +2 +6

Net change in aggregate
demand +2 -1 -1 0




imports from the 01C, which in total match the first row.

an aggregate balance. However, the results do not match by

H1-2239-RR

The first row shows by how much the aggregate demand in the 0lc
is reduced. The second row shows the distribution of demand for
Thus there g

individua]

oPC

country #1 and a deflation 9ap in countries 42 and #3.

case where deflationary forces existed.

rates must take place so that in country #1 the currency

period involves painful costs of adjustment.

The

all the countries is balanced. At the same time country #|

is revalued and

in #2 and #3 devalued. While this development may very wel|l

oil importing countries. Thus country #l face< an increase in export-
greater than a decline of its domestic dggregate demand while countries
#2 and #3 face net declines. Thijs creates a demand inflationary gap in
latter
countries thus face the same kind of real frictions discussed in
ceding sub-section, and this is despite the total aggregate demand for
faces a new
problem which has not appeared before, i.e., a demand inflation.

ord2r to reduce it, restrictive fiscal and monetary policies must be im-

correct timing is a big question, despite the fact that with fuyll emp loy -

ment it is easjer politically to implement this policy as compared to the

Stable equilibrium among these countries will be reached only if

the 01C themselves neutralize these balances, i.e., that country #1 imports

from country #2 and #2. n order for this to happen, changes in

happen, the

the pre-

In

exchange

.}
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Conclusions:

(1) Accumulation of capital in excess of domestic uses will continue

to take place even if prices deciine. At low prices capital accumulation
will be concentrated mainly in the hands of Saudi Arabia and the other

Arab sheikdoms. Net surpluses, i.e., posltive accumulation at any price
level will continue well into the future despite the economlc growth and

the increasing absorption capacity of the o!l producing countries. However,

O A DA S

the magnltude of the accumulatlon depends on the price level. Thus, the
recycling process will take place over a long perlod of time.

(2) Perfect recycling by transfer of asset ownership and creatlon
of financial 1iabilities wlll not solve the whole economic problem. The
decline in real income will reduce 3ggregate consumptlon and spending and

Create a deflationary gap. Rather than helping to cut the Inflation (cost

push inflation) it will increase unemp loyment .

(3) Perfect recycllng among countries may not work well because of
the inefflzient monetary system.

(4) Even if the perfect recycling among countries does work well,

Internal flnancial frictlons are expected.

(a) Due to movement of funds from small to large financlal 3
institutlons; .

(b) Due to erratic changes In the borrowing rate structure;

(c) Due to rapid changes iv the demand structure for flnancial
assets.,

(5) Combining imperfect recycling among nations and flnancial fric-

tions withln countrles, 1t is not Improbable that the financial system will

face dramatic problems, such as bank fallures and deterloration of the

system's crediblllty.
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(6) A prudent monetary and financial policy under international co-
operation can technically prevent this crisis. It is questionable, how-
ever, whether such cooperation wil! be achieved.

(7) Governments face 'flation traps'' where cost inflation and un-
employment simultaneously exist. Flation traps are compounded by in-
creased oil prices. It is questionable whether governments w!l| succeed
in dealing successfully with this dilemma.

(8) Due to the increased imports to the oil producing countries,
there will be an increase in the volume of international trade that will
constitute in the next 2-3 years some 35 percent of their oil revenues,
while this development facilitates the recycling process, it creates prob-
lems of adjustment in the real sectors. Some countries may face excess
demand for exports, and the recycling among the oil importing countries
will be required in increasing magnitudes.

(9) The process of international adjustment will require changes in
exchange rates (devaluation and revaluation). The system of floating
exchange rates is more efficient than some system of fixed rates in
dealing with this process.

(10) There will be a trend toward a decline in the real interest
rates, but due to inflation the nominal rates may remaln high.

1t should be emphasized that these problems are objective implications
of the increased oil prices. They are expected to develop even if the
oil producing countries cooperate with the western world by smoothing
the recycling process and avoiding the use of financial power to

threaten the economic world.
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Appendix 1

e e e

THE PRICE ELASTICITY OF SUPPLY IN THE NORMAL 48

In recent years severai attempts have been made to estimate the

price elasticity of suppiy in oil and gas.

Fisher's Estimates

The first extenslve study was made by Frar“lin M. Flsher.

. o1l

0il supply elastlcity Is the sum of three partial elastlcitles:

A. The price elasticlty of wildcat drllling.
B. The price elasticity of ' fe success ratio.
o

The price elasticity of the average size of discovery.

Since total discovery Is a product of the rate of wlldcat drillling,

the rate of success ratio and the average size of discovery, the

overall supply elasticity is the sum total of these three partlal

effects. Flsher's estimates are given below,

SUPPLY OF RESERVES: OIL AND GAS

Estimate Estimate EstlImate

1

2

3

A. Price elastlcity of wildcat drilllng: +2.85

B. Price elastlcity of success ratlos: -.36

C. Price elastlclty of sverage slze In
productive discoverlies: -2.16

-

+2.45
-.39

-1.63

42,27

The resultlng price elasticlty of supply Is:

Highest estimate: n: = 2.85 - .36 - 1,63 = .86

-

Lowest estimate: n_=2.27~- .39-2.16=-,32

S

Resources for the Future,

*F, M. Fisher, Supply and Costs In the U.S. Petroleum lndustrfz

Baltimore, Md., John Hopkins Press, 19

y p. 35.
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imate is inconceivable. Therefore, the estimate is

petween 0 and +,86.

B.

discovery. Therefore, the price elas

2. Natural Gas

Natural gas is @ joint product, with oil, of driiling and

ricities of wildcat drilling
and success ratio mentioned above refer also to gas. The price

elasticity of the average size of gas discovery per productive

wildcat drilllng was estimated.

Estimate 1: ~-2.01
Estimate 2: -1.55

Accordingly. the highest and the lowest elasticities of gas supply

were:
Highest: nt = 2.8 - .36 - 1.55 = .94
o= 2.27 -39 2.01 = -.13
Hence, the range is: 0 - +.94.

3. Fisher's Conclusion

Fisher concludes that the best estimates are:

oil: +.3
Gas: +.3
the estimates should be

Since these findings refer to the 1950s,

adjusted downward to reflect the 1970s and 1980s.

Erickson and Spann's Estimates

findings, whose results we

E——

*
Another study was made by Erickson on the basis of Fisher's

re re-evaluated and adjusted accordingly.

ndustrial Structure and the

W
Erickson, E. W., fconomic Incentives, |
U.5. 1955-55159. Unpuhllshed Ph.D.

1 Discoveries in the

supply of Crude 0i
Dissertation, Vanerbl It University, IBEE.

s
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Erickson revised Fisher's elasticity of supply from an estimate of +.3

to an estimate of +.91,

Further elaboration of these analyses were made b Erickson and
y y

* .
Spann, whose own estimates were as follows:

1
l.oil
A. Wildcat Drilling: +1.48 ]
B. Success Ratio: -.23 )
C. Average Discovery Size: -.42 3
1
n = 1,48 - ,23 - .42 = +,83 i
5(oil) g
2. Gas g
A. MWilscat Drilling: +.35
B. Success Ratio: +.0i
C. Average Discovery Size: +.33
n = 4,
s(gas) 63
With respect to gas, Erickson and Spann modified their estimates
of elasticities from +.69 to .5 (p. 1i7 ibid.).
3. Cross Elasticities
Erickson and Spann also calculated cross-elasticliies as
follows:
| Cross-elasticity of oil supply with respect to natural gas
&
price: +1.07. Thus a one percent increase in the price of gas
i was found to be associated with a i.07 percent increase in oil
discovery. However, gas cross-efasticity of suppiy with respect
;

to oil price was found to be negative (-.25). Thus a one percent

increase in the price of oil was associatec with a .25 percent

R T A
&

Reh B

decline in gas discovery.

7k'Erickson. E. W., and Spann, R. M., '"Price, Reguiations and the Suppiy
of Naturai Gas in the U.S., " in Resources for the Future, Keith Brown, ed.
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{. Hancke's Estimates

A study by Mancke* presented another method of estimating the
price elasticity of sunply. This method, however, provides results
which are very sensitive to certaln strong assumptions. Mancke found
that the price efasticity of supply in the 48 must be far greater than
+1.0. In particular, he concludes that che expected long-run real cost
of oil was:

(1) Some unknown quantity of "lower 48" ofl: $2.51/bb1,

Off-shore: $1.42/bbl.
(3) The remaining oil: less than $2.51/bbl,

To reflect 1974 prices, tie above must be increased by 50 percent.

D. Conclusion

While these studies leave a wide range of estlmated price elasticities
of supply for oll and natural gas, all indicate a greater-than-zero elas-
ticitiy. From these estimates, the most reasonable conclusions are:

For oil: between .3 and .8
For gas: .§

However, these data refer to normal sources of oil in the 48 states dur-
ing the 19505 and therefore are based on price fluctuations in the low
range (i.e., between $1 and $3 per barrel of oil). Had these findings
been applied Indiscrimlnately to the 1970s and 1980s, a reductioii of

the elesticity estimates would have been required. But at prices higher
than $4/bbl., there Is a greater incentlve for exploration, so that the

above estlmates may be relevant to the higher price levels. Consequently

%

Mancke, R. M., "The Long-Run Supply Curve of Crude 011 Produced in
the U.S., " Antitrust Bulletin, Winter 1970, pp. 727-55.
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the following conclusion is made:
At a price of $3/bbl., output declines by 2 percent of the 1973
output. At highker prices, output increases from the lower base, reflect-

ing price elasticity of +.3,.

N T SRR AT sl ki T T e L

U PR A B e W S v




HI-2239-RR 2-1

¥ Appendix 2
| THE METHODOLOGY OF ESTIMATING THE ENERGY DEMAND FUNCTION FGR 1980 &
| ;
A. Price Effect and Income Effect
" In order to project energy consumption in 1980, estimates of the :
following variables are required: (1) the change in income from 1973 to ‘
1980 (2) the change in prices during that period; and, (3) price and
income elasticities of the demand for energy. i
The sum total of energy consumption in 1973 is defined by C73. Con- §
sumption in 1980 (Céo) at constant prices Is defined as the sum of con-
sumption in 1970 plus the change in 1980 consumption attributable to
changes in iﬂEEﬂE' ACy. Thus
(1) céo = C, + aCy
Consumption in 2380 at actual prices (Cgo) is defined as the sum of !
and the change in 1980 consumption attributable to changes in prices,
ACp.
Hence:
2) ¢ =¢! +acp=c + ACy + ACp it
80 80 73
Therefore:
’ (3) cgo - Celxo = ACp

The price effect, Cp, comprises two components, respectively

i,

ACP1: the price effect of the consumption level of 1973,

and ACP2: the price effect on the increase in consumption resulting from
the increase in income over the period. Thus, ACP2 is the
. price effect on ACy. Therefore,

ACP! is independent of income elasticity, while ACP2 is a function

of the ircomne elasticity.

‘memm& TR R PR
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B. Alternative Demand Models

The elasticities of income and price which were estimated from

empirical studies refer to past fluctuations in prices. They are all
based, therefore, on relatively low and declining prices, and reflect
only that section of the demand cdrve. Estimating the demand at higher

prices requires certain assumptions, notably the manner in which the price-
elasticity changes along the demand curve. Two methods were ap:  led in
the investigation of price elasticity. One assumed that the arc-elasticity
in the section between the low and high prices is equal to the empirically
derived elasticity estimates. The second assumes that the demand :
curve is a combination of a fixed, minimum demand and a quantity that does

depend on prices, whose elasticity is constant and equal to the empirical

P el Tandn LRGSR

estimates. We shall investigate in detail these two demand nmodels.

S S

|. The Arc-Elasticity Demand Model

Arc elasticity is defined as:

Q] -QO

Q)
Np = P]

P

+Q0

..PO

+ Py

where P = price

and Q = amount demanded.

PR pesore - SICEREERES RS

This formulation provides a measure of the elasticity, for a change in the

price from Py to P| associated with a change in the consumption from Qg

to Q;; thus it is a measure of the average elasticity for the section of

s

the dzmnand curve between point 0 and point |. Applylng this formula .

to the consumption of energy in 1980, we have
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ACp
cfo * “80
(4) Np =

. Pg * Py

This can be rewritten to yield

ACp . Pgo*3
Np = C73 * B0y # Cgy ¥ ACy + ACP  pgo = 3

Where pg = 3 and p, = pgy. /
:
Finally, ]
(5)  yp = ACp viPhD ¥ 3 ‘
2C73 + 2ACy + ACp Pag - 3 g
If it Is aszumed that income 2rows at a rate of 4 percent per year, %
oy 7
then Income in 1980 will equal (1.04) , or 1.316 more than the income in é
1
1973, i.e., Y80 » 10316y73. g
|
The income elasticity of the demand for energy is definasd as f
) oy A ;
Cas -tfs :
A A ||
Y73

This last equation becomes

(7) ACy = .316 « Ny . C.,

—

Substituting in equation (5) and assigning a base of 100 to Cy3, vields:

(8) ACp Pag * 3

NP = 200 % 2(3T.6)Ny + aCp Pai T3

TR e

? Solving for the price effect, we obtaln t-s expression:
% (9) Np {200 + 63.2Ny)

] ACp =-Fp AR

¥ 80

! A

F; P peo o 3

a




e

9= H1-2239-RR

Assuming pgo= 9, Np = -.2 and tly = 1,25, the percentage increase in
1980 consumption can be calculated by adding the income and price effects
together. From equation (7), the income effect (in percentage terms) is:
ACy = .316(1.25)100 = 39.5
The price effect (equation (9)) in percentage terms is:

-.2(200 + 63.2(1.25)) -.2(279)
Ap = (9 23 ) BEE At

9-3
Summing the combined price and income effects on consumption yields a

14.1 percent increase in consumption in 1980.

Furthermyre, the price effect can be subdivided into its two components

as follows:

From  Np(200 + 63.2Ny)

ace (pao ¥ 3) N
.-.-————:-—— - p
Pgo - 3

= ACp; + Acp2

in the abcve example

_ 200(-.2)_

| 5 -18.2

ACp

63.2(1.25)(-.2) _
and ACp, ) 7.2

Confitming that ACp = ACpl + Asz

by -25.4 = (-18.2) + (-7.2)
Percentage changes in 1980 consumption, divided into its price and

income effect components, were calcula’ d for the following combinations

B NS —
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of Ny, Np, and 1980 prices.
Ny = .5, .75, 1, 1.25, 1.5

Np = -1, -.2, 0.35, -.5
PSO= 3, 6’ 9o 12

2. The Fixed Minimum Demand Modei

Now assume that the demand curve for energy is as foiiows:

DIAGRAM |

D

— Q

Q
It is assumed here that a minimun demand of Qh is essential to any given
economy. It is further assumed that such a minimum demand is independent
of the level and movement of prices. Even if prices reach extraordinariiy
high levels, denisnd will not fall below QM' However, shouid prices decline
the consumption wiil increase from QM up, in such a manner that the elas-
ticity of the demand curve in the section to the right of Qy is constant

and equail to the empiricaliy derived estimates of elasticity.

This demand function can then be rewritten as foiiows:

P = —
(10) Q- Qn
In order to specify the function, estimates of the parameters QM and K

need to be obtained. For this purposso. empirical estimates of the price

elasticity, Np, are used.
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% matter
rleca) data and the demand functlon
Since
K
P = .
¢ -,
(13) K = P(qQ - Q) = PQNp
For 1973 p is equal o $3 Suppose Np = ‘2, ¢ follows that K 60
Hence, for this examle the demang functFOn is Speclfieqg {
p. 60
T j
We can therefore pPlot Pointsg along the demand Curve ang calculate H
the Prlce elastoc:ty at each Point, Father than Settle fop a Constant
arc elasticoty for the entjre range
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TABLE )
PRICE, P QUANT I TY "PRICE ELASTICITY |

3 100 ‘ -2
4 95 -.157895
5 92 -.130435
6 90 - 111
7 88-4/7 -.096774
8 87.5 -.0857143
9 86-2/3 -.076923
i0 86 -.0697675
1 85-5/11 -.0638298
12 85 -.0588236

As can be noted in this example, the price elasticity which was estimated
empirically at low prices, falls gradually with the increase in prices.
In fact, it approaches zero as demand, Q, approaches the indispensable
demand, QH (80 in this example). This demand model was applied to the

same combinations of income and price elasticities descr'bed above,

C. Selecting the Demand Mode !«

On the basis of the above models, twenty different demand curves
were simulated, each represent one of twerty combinat.ons of four price
elasticities and five income elasticities. Each of the twenty demand
curves from the first model was compared with its counterpart from the

second model. The typical relationship is illustrated in the following

table.
TABLE 2
P Q QZ \
3 131.6 131.6
6 115.1 “118.4
9 107.1 RN
12 lQ}.h 111.9
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In this table, the two demand schedules are predicated on a price elastlclty

of -.2 and an income elasticity of I Consumption jn 1973 is set at

100, and the rate of growth of Income

he whole range of prijceg using

the arc-elasticity formula, |, the Q2 schedule, thijs elasticity was applied

only to the lower price point (P=$3), from which the price elsticity

declines gradually as Price increases, reaching -,06 at the highest prlce

point of P = $12 (and reaching zero at very high Prices).

Our analysis in this study proceeds on the basig

unanimous ly refer to the low Price unly, It is eminently reasonable to

expect that higher prices wlll fower consumption levels, due to the price

effect; it is however to be expected that o

and consumption was already cut down, further reduction of energy consump~

tion at the margin will pe increasingly unresponsive to addltiona] pPrice

increases. Hence, the price elasticity of demand s expected to decrease

as the price increases,

D. The Demandg Function: Schemat]c Estimates

The following flve tableg Present selected i

estimated demand schedules,

bl e B v,
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SCHEMATIC DEMAND SCHEDULES

TABLE 3

2.1 Income Elasticity = ,50
Quantity
}__Price np= ~,10 [np= =,20 |Jnp= -.35 np = -.,50
3 115.8 115.8 115.8 116.8
6 110.0 104.,2 95.5 86.9
9 108.1 100.4 88.8 77.2
12 107.1 98.4 85.4 72.4
Highest
Q)| "04.2 92.6 75.3 57.9
2.2 Income Elasticity = .75
Price np = ~.1 |np= -.2 np= -.35 [np= ~-.5
3 123.7 123.7 123.7 123.7
6 117.5 111.3 102.1 2.8
9 115.5 107.2 94.8 82.5
12 114.4 105.2 91.2 77.3
Highest
(Qu) 111.3 99.0 80.4 61.8
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2.3 Income Elasticity = 1,
Price np= -.10 fnp= -.20 [np= -.35 Np= -,50
3 131.6 131.6 131.6 | 131.6
6 125.0 118. 4 108.6 98.7
9 122.8 114, 100.9 87.7
12 121.7 111.9 97.1 82.3
Highest
(Qy) 118.4 105.3 85.5 65.8
2.4 Income Elasticity = 1,25
Price | Np=-,10 | np= ~.20 np= =-,35 | Np= - §0
3 | 159.5 139.5 139.5 139.5
6 132.5 125.6 15,1 104.6
9 130.2 120.9 107.0 93.0
12 129.0 118.6 102.9 87.2
Highest
(Qy) 125.5 111.6 90. 7 69.7
2.5 Income Elasticity = 1.5
Price hp= -=.10 | np= -.20 [p= -.35 [ np= -.5041
3 th7. 4 147.4 th7.4 147. 4 !
6 140.0 ' 132.7 121.6 110.6
9 137.6 127.8 113.0 98.3 |
12 136.4 125.3 108.7 92. I
Highest |
(Q) - 132.7 117.9 95.8 | 73.7 |
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The preceding tables and diagrams illustrate expected consumption in 1980
(l973=100). given certain elasticity assumptions. Notably, even with a
low price elasticity, consumption in 1980 will not rise significantly if

the income elasticity is small. Furthermore, if the drice remains at $9

and if the income and price elasticities are at the iwedium range of the
current estimatos, then total consumption in 1980 will be betw.en 10 and
20 percent higher than in 1973.

The three following graphs show, for three different price levels
($6, $9 and $12), the expected demand for 1980 at aj| combinations of
income and price elasticity. The upper line (for np = 0) actually
represents the expected demand for 1980 at the origlnal price level of $3.
The diagrams show, for example, that at P=$9, 1980 consumption wil]l
remain at the 1973 level if the price elasticity is -.2 and the income
elasticity is about 0.7; oi it shows that If the price elasticlty is -.35,
then the inc~me elasticlty is about 1.3; and so on for any other combination
of this type. The diagram shows further that at P=$i2, 1980 consumption
will not be greater than 1973 consumptlon, as long as the Income elas-
ticity is not greater than one, and the price elasticity is not smaller
than -.2. Thus we need to have a high income elasticity combined with
a low price elasticity to see any substantlal increase in demand, at

high prices.
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Some of the preceding 20 demand curves are based on two extreme
values of elasticities. Thus in the study we eliminate the 8 demand

functions where income elasticities are .50 and 1.50. In addition we

eliminated the remaining three functions where the price elasticity = -,50.

We incorporated into the study the remaining nine functions where Ny=0. 75,

1.00, 1.25 and Np=-.10, ~-.20, and -.35.

5. The Empirical Demand Functions

The nine demand functions for world energy and for U.S. energy that
we use in the study appear in the following table. This includes the
speciflc‘parameters for 1980 demand. The tables and diagrams of these
functions appear in the text.

TABLE AP2-4

WORLD AND U.S. ESTIMATED DEMAND FUNCTIONS FOR 1980

Elelsrs]tci)rg?ty Elzgifgity Nokdhbenand e flighand
75 =10 [ =367+ 11,39 % Q = 14.03 + h.67-%
75 -20 10=3038+22.78 - | o127 4 9.35 1
.75 -.35 Q=24.68+39.87b'- Q= Sr0 e ,6,37$
.00 =10 [Q=36.36+ 12,12 %; Q= 14.92 + u.97.%
| 1,00 -.20 | Q= 32.32 + 24.24 %- Q= 13.27 + '9,95‘%'
1.00 -.35 Q= 26.26 + 42,42 %- Q= 10.78 + 17.41 %
125 10 1a=38.50+12.85 1 | q-15.82 + 5,27 %f
s e o o “Q.= 34.26 + 25.70 %', Q = 14.06 + 10,55'%
L 125 -.35 | Q= 2884+ hh.97% Jo= 1183+ 8061

.
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APPENDIX 3

REAL ECONOMIC EFFECT ON OiL IMPORTlNG COUNTRIES
{No Frictions)

Take an economy under equilibrium with full employment before the
) oil price rise. |Its aggregate demand (E) as a function of the GNP (y)

is shown by the Eq line. The marginal propensity to consume (mpc) is
given by the slope of the E line. (For simplicity, all other marginal
propensities to spend are assumed to be zero). The full employment
real national income is Yg (point M).

Assume the increase of oil price entails a greater burden of pay-
ments abroad of $1 billion. This means that the real domestic national

income of full employhent declines by $1 billion, from yg to yF*-
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3-2
E is smaller by $.8 billion {(AB). Imports

.80, then at y?
line downwards by $1

If mpc =
have increased by $1 billion. This shifts the Eg

billion to E}.
Thus, the net result in the first place is @ deflationary gap of

§.8 billion (LD).
In order to close the gap Ej has to be increased to Ep. This can
occur through either one of, or a:cohbination of, the following three

actions:
ting countries, by $.8

1. lIncrease in export to the oil expor

billion.
1lowing end'}esu\ts:

in this case we shall have the fo

imports

Exports increased by $.8 billion.

R

peficit in the balance of payments increased by $.2 b.

Real domestic GNP geclined by $.8 b.
i

eclined by $.2 b (domestic investment:did

foreign investments went down).

Total investment d
not change but
|

National savings}declined by $.2 b.

1f there is 3 peffect récYC\e; the balance of payments deficit will

ansfer of OPEC‘funds of $.2.b. to the impofting cohntry

be financed by tr
of assets there at this amount.

and burchases
t by $.8 billion.

2. lIncrease in domestic investmen
The results will be:
Import: - + Vi

Export: NnO change

S

ficit: + 1

Balap¢e_of payment.de

increased by $} billion. .

-y

3
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Real Domestic GNP: 4
!
Consumption: -.8
| v A
% Total investment : .12
(Domestic investment: + .8, Foreign investment: -1.0), ]
L3 {
National savings: -.2 g
| In a perfect recycling, the balance of payments deficit will be :
financed by a transfer of OPEC funds of $1 b. to the importing country,
i
and purchase of assets there at this amount. :
3. Increase in government spending: similar to case 2. However,
‘f) -
any dollar spent on public corsumption rather than lnvestment will
3 result in a $1 fess increase of domestnc investment and Sl further de-
g cline of national savings. ' ' E
K’ - - [}
g 3 These three possible outcomes are summarized in the following table.
B : - TABLE | ; .
.’gz 1
R X NET CHANGES IN REAL ECONOMIC MAGNI TUOE'S
- '“"‘"'"‘"‘WWFFT'"“'"_-’—-'_'__ ;
. ZPURE'" CASES 8
1 (Per $1bIT1. of 011 piyy) j 5
¢ 11 I 12) 03)
i EXPORT INVESTMENT | GOVERNMENT
o : CONSUMPT | ON
L Real National Income -1.0 -1.0 -1.0
gﬁ; lrport } ; +].0 +1.0 " +l.0
gﬁ Expore : + .8 0 o
. Consumpt i on - .8 - .8 [i]
b Domestic investments 0 + .8 0
Forelgh Investment* md =l1.0 =l.0
.1 »v. ’.
Total Investments iy = .2 -1.0 : ;
Natloml Savlngs i =3 =1.0 g
g%% . n 1
P *Thls Is.the Increased deficit (or reduced surplus) in the E
fg current dccount of the balance of Payments, 'Thls,chbqnt,ls
& Subject to the Hnanclal recycllng. ‘ :
i :
L 3
;
>. E i
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