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PREFACE

The present publication entitled "Conte nporary
Survey of Imternatioml 0il Industry" - a conpilation of
selected articles and statistics is the second of the series
brought out by Econonics ¢ Statistics Division. The first
issue of this publication was brought out last year in
September. This issue, apart from centaining inportant
articles and statistics on contemporary intermational oil
situwation, including on optimum rate of extraction of o0il in
North Seas, perspective on pricing of oil, energy conservation,
development of alternative sources of energy, etc. also
contains notes/papers contributed by I & S Division, viz. on
(i) Pricing of oil in U.S.§ vis<a-vis SDRs3; (ii) An analysis
of India's trade with OE C; and (iii) International coaparison
of prices of selected petroleunm products and incidence of
taxes/duties. In view of the growing inportance of oil in
world trade and international moretary transactions and the
global need to conserve and optinally utilise exhaustible oil
resources through various fiscal, financizl and regulatory
neasures, it is hoped that articles and statistics o ntained
in this publication would be useful to our Exccvtives both
in the public sector oil coapanies and in the Governuent.

Ze While we have taken all posSsible care in precise
and accurate presentation of various articles and statistics
contained in this publication, we would welcome suggestions
of sur roaders for any inadvertant error or omission that
uight have crept in this issue with a view to further
improving it. In bringing out this issue, we have received
valuable help from S/Shri B.K.Verma, H.R.Chopra, D.C.Garg
and A.K.Chopra for which we express our grateful thanks.

We are also grateful to S/Shri M.J.Kutty 2nd S.K.Kapoor

for stenciling this publiecation.

e

Cctober, 1978. (J.S. SINHA)
S SENIOR RFSEARCH OFFICER '
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1. PRICING OF OIL

1.1 THE FUTURE PRICE OF ENERGY s SHOULD OIL PRICES BE PUSHED UPWARD?

by Piorre vJesprairies

(The following article by .ir.Pierre Deeprairies, President
of the Institute Francais du Petrole, is a translation of the
French-language original published in the June issue of the
Revue de 1'Institut Francais du Petrole: It was also presented
by .r. Desprairies as a paper at a meeting of the Oxfoid Energy
Policy Club,) :

. For the energy exporting and purchasing countries, the future
price of energy is a crucial factor in determining their economic
growth rates and the direction their investments will take,

It is now more or less universally admitted that this price
has an extremely good chance of rising*, Low-cost o0il reserves,
which are currently the main source of the world-wide energy
Supply, are no longer kKeeping pace with demand., We must make
the transition from an economic systen in vwhich elmost all oil
is produced at between B 0430 and B 4.00 per barrel to another
systen in which energy supplies will have increasingly to come
from offshore o0il at 7 or £ 8 per barrel, from liquefied natural
gas at an FOB cost which is unlikely to be below £5 to £6 per
barrel of oil equivalent (BOE), from coal produced et between
£5 and 10 BOE, from nucl ear energy at between and $9 DOE,
end from unconventional oil at between 8 and $15 BOE, Dven if
almost all these costs are less or even much less than the current
sclling price of oil (#13/barrel), and even if 080% of world oil
supplies in 1990 are still produced at 1ess than p5/varrel, a
long-range upward movament of prices: appears inevitable., A
conceried effort will have to be made by both the exporting and
consuming countries to make the required investments in time to
- Spare the world population the risk of the economic calanity
which would result from a physical shortage of energy.

Almost everybody agrees with the preéeding enalysis. In
contrasi, two essential questions evoke varying replies. ihen
will it be necessary and desireble for the evolution towards a

price rise to begin? Towards what futurc price level should
this evolution be directed? ;

* The rise in prices under consideration in this article
is expressed in constant (1978) US dollars. The probl em
of indexation - i,e., of maintaining the 1974 purchasing

power of the proceeds from the sale of & barrel of oil -
is not dealt with here.

il
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Various governmentzl or independent authorities consider
that the upward movenent must begin as scon as possible;, and
preferably now, if the world economy is to be protected from
fearsome upheavals. Several proposals have been put forth in
this field, by the Club of Rome in 1974, by several leaders of
producing countries during 1977, and by Jemes .kins, the former
US Ambassador to Seudi Arsbia, In the Westernh countries, various
experts suggest that it would be wise to begin right away and
to direet offorts towards a doubling of oil prices.

These proposals include various hypotheses on the depreci-

ation of the dollar and the dates when recourse to unconventional
0il in commercial gquantities will become inevitable, IIr. ikins
proposes that oil prices should be indexed until about 1985,
followed by a rise in prices (in constent dolla.rs) to push their
level up to that of unconventional oil in 10 years, i.es by
around 1995. He reminds us that the Arab countries would prefer
to reduce this period by half, so that a price equival ent to
unconventional o0il would be reathed by 1985. Others - the Club
of Rome -~ would prefer to see this rise begin in 1975 at a rate
of 3y per year in constant prices. In 4pril 1978 the International
Energy Agency (IEA) was thinking in terms of a rise equival ent
to 2.5/ per year in constant prices, beginning in 1985. Still
others speak of doubling current seiling prices, while failing
to specify vhether constant or current doXlars are involved.
The most radical amorig them propose immediate programmed rises
ranging up to 15% per year in current terms; while emphasizing
the fact that both o0il end natural gas must be involved at the
same time in order to achieve the objective in 1985,

In all these cases, the objective is the price of the most
expensive category of unconventional oil (oil shale, coal-
derived 0il), which is &lso the most expengive fossil energy with
an estimated cost of about 20 per barrel in 1977 dollars,*

In constant money the price would therefore increase by about
50% between now and 1585,

These proposals will have to be carefully examined by both
0il exporting and purchesing countries at the appropriate times
4s things stand now, we can mercly formulate & few comments
of a very generasl nature,

1e In purely economic terms, a2 short-term rise in crude oil
prices is diffiocult to conceive of as long as unused pro-
duction capacity remains as large as it is now(25/ to
30% in the OPEC countries a.lontj.

*Should the cost of the most expensive unconventional o0il be esti-
mated at $20 or £25 (1977 dollars) per barrel? 25 is the figure
most frequently mentioned nowadays. However, taking the long-term
view, it may be presumed that improvements in production technology
will permit a significant decrease in the 15/ interest rate on
invested capital employed in the calculations to date, with resulding
costs in the $15 to $20 range. This is the rationsl e for the use

of the latter cost figure here, but the figure iteself does not
materially affect the main argument. o
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Is the most expensive unconventional oil the bast
price level to be used as 2 reference? By what date
will it begin to be egsential for world supplies, and
when can it begin being produced in meaningful quanti-
ties in world market terms? Hardly before the end of
the 19908 if wer gongider economic growth rates and the
@ergy supply situation now considered to be the most

‘probable, Before resorting to shale oil costing £ 20

per barrel, it is logical to hope that the highly
productive investments in energy odnaarvation,_ which
have yet to be made, will be given priority. Ve can also
hope that most of the conventional oil still remaining
to be discovered will be exploited, especially in tho
devd oping countries, for which it will be an important
source of cconomic progress. Likewise, we can anticipate
that largo-secale production of nucl ear energy and cozl
Will be undertaken as a substitute for oil, There are
also several types of cheaper uncenventional o0il, such

‘es deep offshore oil and anhanc ed-recovery cil, which

should be produced long before shale cil and coal~derived
oil,

Our reasoning must not be based on the assumption theot
0il will maintain its present position in the energy
merket, when about half of the needs it now meets can be
covered by coal or nuclear fudl cogting 25% to 50% less
than 0il in 1978, We must devote a top-priority offort
to ensuring that the world's valuzble oil Tresources last
es long as possible, so that the segnent of energy Teguire-
Bents that can be coverea only by oil costing #15 to

£20 per barra ocours as late as possible and is as small
88 possible, We must sec to it that the development of
the energy situstion is specded up, so that by the ond
of thig century the eneorgy market will be divided into
two scparate parts 3

4 fuel merket based on muclear electricity end coal, with

Prioes governed by the cost of these sources of energy.

4 petroleun market for specific petroleun uses, approxi-
nately one-half the size of the present market for thesc
Purposes, so that a graduel reduction in supplies will

covers land, air and ses fran’sport,' agricul tural tractors,

There is no doubt that a rige in 0il prices will help to
curb demand and speed ' up the rcplacement of ©il by alter—
native sources of anergy, both of which are desirable

devel opments.’ On the other hand, the stimulating effect

e =
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of a price rise on the increase of world-wide energy
Tesources appears slight at first glance compared to the

suns the consumers would have to pay. In most exporting
countries the amounts paid by purchasers would net in

the main go to increase energy production, except in the

Very few countries which have al ready embarked upon 2 P
Program to develop their energy resources, such as Iran -

and Algeria, There is no question of contesting the prio-

rity nature of development needs for most such countries |
which such additional revenuesg would in many cases help

to satisfy, wWe will come back to this. Let us simply

mention here that this_is a different rob rom that
of cnergy rosources, In the sparsely pop %eﬁ coun%rn.es

which arc the leading produc érs, an increase in prices

would further increasc world oredit inflation, In fect, |
the development of ncrgy resources throughout the world

depends much more on political decisiong by governmenis

than on any rige in prices - decicions concermning taxation

and regulations to ensure the future of nuclear power and

coal, for which the new generations of electric power

Muecl car energy :mnd cozl are already much 1less eXpensive
than oil, but if coal-fired or nuclear power plants are
not built, the tendency of the ¢cnsumers to change fucls
in reaction to the rising cost of oil will be frustrated,
It is also a political decision to set marging that will

and, in the developing countries, to set up a system of
guarantees which will undoubtedly be reguired if petrol eum
and energy investments are to be stepped up. 4s for the
Production of unconventional oil, it is primarily dependent
cn the devel opment of technologies which are still too
€Xpensive and which will, for many years to came and no
natter vhat the prife of oil nay be, require a combination
of government subsidies and private sector offoris,

is sold by devel oping countries to industrialized countries,

In addition to the costy which has been the only espect dealt
Wwith here, and which is more often than not only a small portion
of thg sclling price, this price includes taxes which 20 toward
the devedlopment of the selling couniry., Current production costs
and selling prices enable the countries in the iddle East to
make $10-£12 per barral sold. If production cogts increase,

and if competition from coal and nucl Car emergy limits income
from taxes on cil production in the foreseceable future, we must v
not conclude that these taxes will have to be reduced by a
corresponding amount, 011 must rcmain one of the rew meterials
which has a lasting contribution t0 make to the gradual transfer
°f a share of the rate of growth from the industrialized countries
to the developing exporters which is Necessary for the long-
range cconomic progross of both groups of countrics. 4 hard lock
at the future suggests that in the next 10 or 15 years the

o
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the exporting countries will begin to gain the upper hand in the

pPetroleum and othem *ergy sources, thig situation shoulg come
to pass within the next decade, at a datc whioh ig difficult

to specify and in circumgtances whioh will cause considerable
tonsion with rogard to supplics, It is probablc that the export-
ing countries will then demand, in addition to $12/bb1 in Toyal-
ics, a sum equivalent to the actual or anticipated incrcase in
costs attributable to Socondary recovery progrems (water and ges
injeetion) vwhich wiil initially serve to maintein op significautly
increase preoduction - Say, probably in the range of $ 2-3/barrd.,
To thig may be added a further price increment designed to
augnent the financia Tosources earmarked fop Purposes of

devel opment with a view also to slowing down the rate of depletion
ctf Tceserves,

What might be the price resulting from the gum of these
three factors? First of a11 it will depend on the Zxtent of the
induatrialized countrieg! capacity to pay out without appreciag.
bly reducing the amounts thay purchase - ag wag the case in
1975. The stronger the economic recovery is, the higher the
Price increase coulg bes dnother factor will pe the capacity

to pay of petrol Qui~purchaging ang non-o0il producing devel oping
countries, over and above that rart of the inorecases which the
€xporting countri ©8 refund to then, Similarly, Present and
future devel opment g in nuclear energy and coal mugt be taken
into consideration, It will bo A4ffioul+t for the price to rise
from $13/barra o £20/barral if the half of the energy market

Things could turn out differently, and the increascs
night be much greater, if the Crisis were to cccur later after
a8 lengthy economio Trecovery and a Period of insuffici ent energy
investment in the industrialized countries, and/or if the
4rabian Peninsula were to cut back its deliveries sharply ang
bPermanently, Thig would cause g pPhysical shortage of Tesources
vhich would have serious consequences and result in oil becoming

richest buyers coulq afford %o ray for it, It would cost

Perhaps two to three times the presant market price of £13/barra
until sucgh time as danang once again diminished to the same level

sl
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as supply. Such a rise would probably be accompanied by a
sharp and lasting economic recession - that is to sagy by a
considerable deorcase in oil sales. Such & situation would
be harmful to both the selling and the purchasing countriecs.

This is a fascinating and difficult topic which it would
be very useful to include in the North-South Dialogue. The
time was not ripe when France took the initiative of setting up
the Paris Conference in 1975, Is it any more so today? Will
the inevitable neod for a dialogue be accepted without having
to go through the ordeal of a crisis which, on both sides,
would open the eyes of the general public and enable the
governments to begin to discuss thdr common future? One would
ccrtainly hope sp; but the outcome is still very doubtful,

s ot R L B AR

Source! Middle Bast Economic Survegyr, Vol, AXI, No.41,
31 July 1978.
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1.2 PRESSURE FOR OPEC!'S ACTION ON DOLL AR

Determined praé.sure, spearheaded by Kuwait, is mounting
within the OPEC ranks-to do something to compensate member
countries for the Seemingly inexorable weakness of the US dollar,
So fary, this momentunm ‘has not reached the point of general
agrecment on the holding of an extraordinary ministerial conference
%o review prices in the light of the dollar crisis, (4n informal
OPEC ministerial gathering, scheduled for 3 April in Geneva, is
mandated to discuss 1long~term erergy strategy only, not current
prices or the dollar crigis - see page 10.). It ‘may yet do s0,
but the likelihood is perhaps not very great owing to the known
coclness of Saudi Arabia towards the idea of holding an
extraordinary conferance to reopen the price issue, even if
specifically restricted o the dollar fall-out, before the next
regular conference in Geneva in nid-June,

The Saudis are, of course; deeply committed both to support-
ing the dollar (in which the bulk of their enorious foreign-
asset holdings are dencminated) and 4o mainteining the oil price
freeze at 1east till the end ‘of 1978, - However, they too recognize
that some adjustment-to the dollar price quotation may have to
be introduced at mid-year to compensate for OPEC's dollar losses
if the decline for the US currency persists until then. Thig,
they stress, would not be =& breach of the price freeze, merely
an inevitable compensation for a world onetary disequilibrium,
In such a case, the Saudis might well g0 along with a dollar
pPrice increase effective 1 July 1978 in line with .an appropriste
urrency indexation formula with o base point at 1 January 1978,
However, the general hope in Saudi Arsbia seems to be that the

dollar will recover sufficiently by then o render such action
necessary,

The majority of OPEC would like to go farther and faster
on the dollar question than the two price~freeze leaders, Saudi
4rabia and Iren, are Prepared for (though the latter has shovm
some signs of weakening), Dut the danger of introducing any
currency indexation formula ~ as OPEC knows from previous
eXperience - is that one may be caught uncomfortably short by
the doller's upswing if and when it comes. This is po doubt why
some in OPEC would much prefer t0 have a one-shot increase in

the 11-currency Geneva IT basket (which excludes the dollar‘j; and
the three-tier basket, including currencics of both industrialized
and OPLEC countrics as weall as gold, now proposed by the UAE 0i]

Ministol‘, DI'. diana, e..l"otaibat ' k : ; ;

Stafaneats on the Dcllar @egt;_.en

The following is a round-up of position statenen$ by 1eading
officialg in various OPEC countrics regarding the dollar Probl an,

Y
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Kuwaits No Longer Bound by Caracas Price Froese

Kuwait's mounting concern over the continuing decline in
the value of the US dollar was underlined by the unscheduled
visit which its Finance Minister, lir, 'abd al-Rahman al-'Atigi,
made to Riyadh on 7 March where he conferred with his Saudi
opposite number, Shaikh Muhammad Aba al-Khail,

Earlier, on 3 March, ir, 'Atigi, in a statanent to the
Kuwait daily al-Watan, declared that OPEC "is now absolved of
it comuitment to freeze oil prices," and stressed that the
US and the other industrial countries should have done something
about shoring up the dollar and curtailing the rise in the :
price of their exports following OPEC's decision to freeze o0il
prices last December, ;

"The time has come to lay down the criteria through which
it would be possible to compensate for the sharp decline in
the value of the dollar," he s2id, adding that in his view an
0il price increase should be introduced with retroactive effect
to 1 January 1978 "to enable the oil producing countries %o
obtain the real price of their oil by compensating thenm for the
decline in the dollar,”

dsked whether he supported the idea of determining oil
prices on the basis of a basket of currenci es, or alternatively
adjusting oil prices upward or downward to reflect fluctuations
in the value of the dollar, he replied that either method would
safeguard the oil producers' rights; and that choice of approach
should be left to the 0il Ministers of OPEC,

lir, "Atiqi stressed the need for tho adoption of a unified
stand by the OPEC member countries on this igsue in order to-
safeguard their rights. '"Solidarity between the mamber coun—
tries on this issue is of paramount importance, particularly
between the big producers such as Saudi 4rsbisz and Iran, Unity
of approach by these two countries. would be of particular
significance since they have contributed to the gtability of
the world economy and should be shown some respect for the
positicn they took at the most recent OPEC conference,

#r, 'atiqi went on to enumerate the faotors that necessitate
& reassossment by the OPEC countries of their stand at Caracass
"I, for once, accepted the price freeze last Decamber, but
during the past two months there have been great changes, and
no one can bleme me if I have reconsidered my position,"

The Kuwaiti Finance Minister cxplained that he was not
calling for compensation for the dollar drop and impoerted infla~
tion in respect of the year 1977. "But if, by closing ranks,
we in OPEC succeed in getting compensated for the losscs of the
past two months, the world will not blame us,"

a




My, 'Atiqgi said that there was no doubt that the decision
to frceze oil prices last Deconber was based on the expeotation
that the value of the dollar would be stablizced and imported
inflation would be curtziled. "But this did not happen and for
this reason Kuwait is cont—=acting the other member countries

- with a view to convening an cxtraordinary mceting to discuss

these problems," he said.

More recently, on 7 March, Kuwait's Oil Minister, Shaikh
'Ai al-Khalifah al-Sabsh, hinted that a big inersase in oil
prices was unavoideble if Kuwait and the other oil producers
were to bo compensated for the losses they had susiained as a
result of the continuing fdll in the value of the US dollar,
Speaking in the coursc of an interview with the drab Times of
Kuwait, Shaikh '41i said that the real lcsses sustained by
Kuwait amount to substantially more than the £1 million-a~day
figurec mentioned carlier in the week, and added thet the only
way to compensate for these losses was "to raise prices and
raise them by a not inconsidersble amount.” He said losses had
been heavy and dated back to the Dcha OPEC conference in 1976
"Such big losses call for quick decisions te stop the side."

Shaikh '4li spoke about another aspect of this monetary
crisis namcly the fall in the purchasing power of thc Kuwaiti
dinar in international markets and said that the losses resulting
from this should also be compensated for. "The question of how
%o compensate for our losses is pow our prime concern", he seaid,
but affirmed that Kuwait was hoping to reach agreeacni with
other OPEC countries on an oil pricing policy for the future.

Asked if Kuweit planned to call an extrecrdinary confer-
ence of OPEC to discuss these problems, he replied that the
mechanice of convening such a conference was straightforward
in that it required the agrécientod only seven members for
it to be held, :

The seme day, T March, the Kuwaiti Foreign Minister,
Shaikh Sabah al-dhmad, announced thet his government had begun
a scries of consultations with other OPEC member countries

Yo agree on a unificd approach to the problen of the declining
dollar, e i ; : :

Ssudi drabiat Full Becking for the Dollar

: On 6 March 1978, in a statanent to the deily gl-Rivedh,
iir, 'ibd al-Aziz Turki, the Deputy inister of Petrol cunm and
Mineral Resources, stressed that whercas it was conceivable
that oil producers might raise their oil prices which are
quoted in dollars, there was no question of abandoning the
dollar as the currency of payment for oil. He said that the
OPLC countries were studying the possibility of conveéning an
extraordinary conference of OPEC to discuss the effccts of the
dollar's decline on the purchasing power of their revenues.
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However, he pointed out that the OPEC countries were
still studying the reasons for the dollar's decline and had not
yet been called to meet on this issue. "If the causes of the
decline appeard to indicate a continuing fall in dollar values,
then OPEC will no doubt take appropriate action to protect
tho interests of its manber states as it has done in the past,”
he said,.

He noted that OPEC was studying the rclationship between
the US currency =nd the International Monetary Fund's Speciel
Drawing Rights and added that "the important thing is %o
discover the ceuses of the dollar's declinc and determine
whether it is a short or a long tern phenomenon."

"o should not take any precipitate action which might
have harmful effects," he cautioned,

On 4 March, the Ssudi Minister of Finance, Shailkh
Muhamned Aba el-Khail, affirmed thet "it is in the interest of
Saudi Arabia and the Gulf countries to support the US dollar.”
Saudi Arabia end the Gulf countries should avoid anything that
might 1ead to the contimued instability of the US currency,
he was quoted as saying.

He anphasized the status of the dollar as the appropriate
currency for big financneil transactions., It is the monetery
unit of the international trade exchanges, and as an intcrnati-
onal reserve currency has practically replaced gold since
mid=1972.

The Minister noted that the actuzl vealue of the dollar
derived its strength from the US economy, the biggest in the
world, and added that the Kingdom and many other countries using
the dollar as a reserve and commercial exchange currency had
suffered from its present depressed condition which was attri-
butable to competition in world trade between the US, West
Germany and Japan.

Shaikh Muhammad pointed to the limited role of other -
international currencies as compared with the dollar and %he
fact that the host countries of those currencies were reluctant
to permit the building up of large foreign holdings in thdr
currencies and were enacting legislation to prevent thise

: He affirmed that oil rovenues would continue to be paid
in US dollars because there was no other currency that could
scrve in this roles

‘Shaikh Muhammad noted that the present dollar crisis was
due to the large US trade deficit during 1977 and the
failure of the US Congress to ratify President Carter's
energy bill, as well as other aspects of international cconomic
co-mpetition. He said that it would be in the interest of the
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whole world for the US, West Germany and Japan to resolve
their differences and to agree on specific limits for the
exchange rates of their currencies. The present states of
affairs could not continue indefinitely, especially with the
continuous US purchase of dollars on international markets

and the eventual Congressional ratification of the energy bill,

The Saudi Finance Minister denied that the value of the

Saudi riyel was directly linked %o the dollar. He said the
Saudi Arabien Honetary Agenoy determines the exchange value
of the riyal against the dollar according to the riyal's
parity with the SDR but explained that SAA has & certain
leeway in determining this parity in order to ansure the
continuing stability of the riyal which is a requisite of
orderly development,

The Saudi dilemma concerning the US dollar was the subjeoct
of a comment mede by lr, Farouk al-ikhdar, thec Secretary General
of the Royal Commission for Jubail and Yanbu, in the Saudi
daily al-Jezirsh, 8 March, He said that the fact that a large
rart of Seudi monetary reserves are held in US dollars malkes
it incumbent upon Saudi 4Arabia to support the dollar in crder
to safeguard the value of its own assets. He dismissed
Suggestions that payments for oil should be collected in Saudi
riyals as harmful to the intercsts of the Saudt naticnal
ceoonomy because it would mean that the riyal would soon become
an international currency no longer subject to national
control, and would subject the Saudi oconsuner to decision

falling outside the realm of Saudi Arabia's nationel economic
administration,

Ur, dkhdar also explained the reasons vhy the Seudi riyal
had not risen in value by the saue ratio as the decline in
the US doller, He said that the Saudi monetary authorities
decided not to reopond to the inorease in the value of the
SDR, to vhich thec riyal is tied, becsuse that would have
harmed the national econoiy. "Any sudden and sizeable increase
in the value of the riyal would have lcd to the flight of a
su~bstanticl part of the country's oil wealth abroad and
caused losses to the Sszudi Treesury to the advantage of foreign

irms who do business in Saudi Arabia since their contracts

are expressed in riyals'.

UALs 0i1 Ministor Otaiba Proposes New Currency Bagket for

Celcoulating Oil Prices

The UAB Minister of Petroleum and Mineral Resources,
Dr. Mana' Saced al-Otaiba, has called for the adoption of a
new basket of currcnoies to be used as a basis for caleculating
cil prices.s In a leoture delivered in 4bu Lhabi on 7 March
‘t:.o @ group of senior U.k diplomats, Dr, Otaiba proposcd &
three-tier basket couposed of currencies of the industrislized
countries and the oil producers as well as gold, as follows
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- TFirst tier representing 70% of the total basket and
composed of currencies of the industrialized countries
in the following proportions: US Dollar, 155; Deutsche
Mark, 12%p Pound Sterling, 10%; Swiss Franc, 10%;
Japanese {en, 10%3 Canadian Dollar, 7%; French Franc, 6%,

- Sccond tier ropresenting 20% of the total basket and
composed of strong currencies of the oil axporting
countries, as follows: Saudi irabian Riyal, 105,
Xuwaiti Dinar, 5% UAE Dirham, of

= Third tier representing 10% of the total basket and
composed of gold.

Irags Purchasing Power lMust Be Saf_%p_ardﬂ

The Iraqi 041 Minister, Mr, Tayeh 4bdul-Karim, told the
Ireqi News Agency on 8 Yarch that the problem of the decline
in the US dollar "cannot be solved except by devdoping an
alternative to the systan of pricing oil in US dollars,"
He said Irag supported any solution which would safeguard
the purchasing power of oil revenues, whether by switching
to SDRs or to & Geneve II type formula,

Barlier on 6 March, the semi-official deily al-Thawrah
urged that oil prices should be increased to compensafie for
the fall in the value of the US dollar,and inflation in the
industrialized countries, In an allusion to Saudi JArabia and
Iran, the paper attacked "those forces which have thwarted a
decision on adjusting oil prices at the Caracas conference
of OPEC," and blamed them for continuing to exert pressure

to maintain a freeze in 0il prices through to the end of the
year,

Qatar: Minister Calls for Creation of OPEC Dollar

Qatar's Minister of Finance and 0il on 6 March called
for the croation of a new unit of currency - an OFZC dollar -
vh-ich would be used to determine oil prices, thereby stanming
the losses of the oil producers resulting from the fell in the
value of the US dollar., He said OPLC has sustained losses
totaling % 14 billion &s & result of the dollar's decline,

L R

Scurce: Middle Bast Zoonomic Survey, Vol, XXI, No, 21,
13 March 1978,
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1.3 OPEC STAYS WITH DOLLAR

Ever since its inception cighteen years ago, the
Organisation of Petrol cum Exporting Countries has had one
dominant aim - to maximise government rovenues from the
export of crude oil, This is the cement that has bound the

-structure together, In many other respects - as with most

international bodies - the 13 member governments are
disunited, They differ greatly in the size of their orude

0il reserves and therefore in their attitude towards product-
ion: Saudi .rabia is rcokened to have over 110 billion barrels
of proved Teserves, whereas Gatar has under 6 billion and
Beuador less than 2 billion., Their revenue needs vary widely,
a few of tham being unable to spend all their vast incomes,
4nd their political affiliations are poles apart:s Saudi Arabia
has close links with the West, whereas Irag 1eans towards

the Sovict Union,

These differences, ecconomic and political, have become
more evident of late end have been brought into sharper
foous by the events of the recent paste They wore reflected
in the inconclusive meeting of oil ministers held in Saudi
Aresbia in May 1978, The unexpected decision o hold such an
informal get—together was taken at last December's Caracas
conference, Theo meeting was intended to provide the opportunity
for the kind of forward-looking discussion for which there is

Cause for concern
But recent cvents made it ocortain that two subjects

would be uppermost in the oil ministers' minds when the meeting

was finally helde Thay were tho continued slack demand for
OPEC cxports and the prolonged weaknéss .of the doller on the
forecign exchangs markets, Thesc factors were eroding the
OPEC governments' revenues. So it is not surprising thet in
March ond April loud voices were heard proclaiming that
urgent consideration must be given to these problems,

4% their previous gathering in Caracas last Decanber,
failure to reach a unanimous decigion on priecing - largely
because Iran joined Saudi 4rabia and the UAE in resisting an
increase - resulted in a contimed freeze. The marker orude,
“rablan Light, renained at the figure of £ 12,70 a barrdl o
wich it had been raiged six months earlier. For the najority
of OPLC menbers, however, prices ranained at the level fixed
at the beginning of 1977, Since then the stagnation of Western
econcmies and the rise of non~-OPEC production hag resulted in
& slack demand for OPEC exports, 4s a result, orude oil
production in OPEC countri es during the first quarter of this
year (under 28,2 million b/d) was 10 per cent below the previous
year's levd and price discounting was common on spot markets.
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The effect of the buyer's market on government oil
revenues was aggravated by the continued weakness of the dollar,
the currency in which o0il prices are denominated. The answer
to the cuesti-on how much the dollar has depreciated depends
partly on the basis of the calculation., But OPEC reckons that
between the beginning ¢f 1977 and 4pril 1978 the depreciation
was 10 per cent. 4nd azocordi-nz to Dr.Hassan 4li Mekran,
deputy chairman of the National Iranian 0il Co and former
governor of Iran's Central Bank, this decline mcant for OPEC
countries some $ 20 billion a year in lost rcvenues, (Their
revenues in 1976 arc estimated to heve totalled ﬁ 117 ‘billion).
OPEC economists more cautiously put the loss at between
£12 end $20 billion a year,

Governmente with the greatest need of revemue (eig.
M geria and FNigeria) were naturally most conscious of the loss.
But the difference in the impact as between cna country and
enother was due to other factors also. Irag for instance
makes most of its payments for Soviet arms in dollars and thus
suffered a direct loss of purchasing power as the dollar
declined, Venezueala, on the other hand, was less scverdly
affected because much of its trade is with the US4A, 4Again,
sone countries with surplus revenues had diversified their
liquid assets out of dollars and derived some benefit from the
strength (eg.) of the Swiss franc and the German mark, However,
the fall in the dollar wes a legitimate concern of all OPEC
governments, It meant that the real price of oil had not been -
steady but had declined; some of the governments naturally
wanted to ventilate thelr grievance at the May meeting.

Saudi Jrabia, however, was rclUstant to agree to any
action that would aggravate the dollar's decline. 4pparently
in the hope — or perhaps the assurance from Washington - that
recovery of the dollar was just round the corner; the Riyach
governuent insisted that the much-heralded neeting should be
rostponed from 4th upril to 6th iay, (4n UPEC spokesman
expleined that 'more time was needed %o study the issues
involved'). In addition, the venue was changed from Geneva
to the Saudi summer capital Taif, where the del egates would be
less in the limelight, '

thether or not the Saudis had any clear understanding
with Washington on this issue, the special relationship between
the two countries is evident to all., Saudi 4rebia is *he
biggest forcign source of oil for the US., supplying over 18
per cent of last year's total imports; and production of this
0il is in the hands of Aramco - ovned by four US majors in
partnership with the state. Since the Riyadh govermment receives
more cil revenue than it can spend, it will need incentives
of a different kind if the envisaged expension of oil product-
ion facilitics to 14 million b/d is to take place. On the other
hand, Saudi Arabia took a quarter of its merchandise imports
from the USA last year and now has = big invesitment stake in
that country., It thus has a keen interest in the stability of
the dollar, /
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Politioally Washington regards the Saudi government =g
& stabilieing influence in a strategically important area
of the world, Saudi honey is used to pack mederate Arab
regimes and to combat Sovict infiltration. To fulfil its role
the govemment believes that it nust have modern srmaments
and, in particular, imerican F-15 jet fighters. Reoent state-
ments by tOp—ra.nking Saudis, including the foreign minister
and the o0il ninister, demonstrate the depth of feeling in
Riyadh on this issue. If Congress refused to sanction the sale
of F-15 airoraft then, said Sheikh dhmed Seki Yamani (the oil
Dinister) last.month, "we will have the feeling that you are

not conce.mff?d with our security and do not appreciate our
fr-iendship". 'Had the Senate not voted its agreement on 15th

" May, Saudi mthusiaéin for the dollar might have faded away.

HMternatives %o the dollar

. ihat then® Themajority of the del ezates at last month's
(May 1978). meeting were not proposing to abandon the dollar: .
&8 the unit of payment in the international oil 4rade, They
were looking for some feasible method of adjusting the doller
price to compensate for the depreciation of the US currency
agalnst the D-mark, the Swiss franc, the yen, ete, 4 paper”
Preparcd for them by OFEC's ecconomics departments suzgested
& number of possibilities,

The changing value of the dollar could be calculated
in zelation to 1(a) the group of 11 currencies * thet were |
Iisted in the Geneva-II agreanent of June 19735 (b) the group
of 16 currencies vwhich is in future to be used by the IUF
in celculating the value of its special drawing rights (SDR)

- but excluding the dollar, the Saudi riyal and the Iranian
rialy (o) the four or five leading world currencies - again
excluding the dollar, Using these tools, and adopting three
different weighting systems, the OPEC study yieclded a range
of results. It showed that, according to the basis of cal cu—
Tation chogen, the price of the hiarker orude would need to

be raised (on 1st March 1978) from the official figure of

£ 12.70 to between £13.39 and $15.09 a barrd to compensate
for the depreciation of the dollar,

The OPEC economists did not comnit themsdlves to any one
of these mothods. But it is interesting to note their conclu~
sion that the calculation of oil prices in terms of SDRg -
formelly agreed by OFEC at its ‘Gabon Conference in June 1975
but not implenmented — would have resulied in a loss of ocil
revanues of from $19.5 to $27.6 billion, according to the method
of calculation, This is a raninder that the dollar has had

* The 11 ourrencies ares iustralian end Canadian dollars,

Belgizn, French and Swiss francs, the D-mark, lira, Yen,
Dutch guilder, Swedish krone and the pound sterling,
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previous bouts of depression from which it has me_xde a good
recovery — and in recent weeke there has been evidence that
the decline in the dollar nmay have been arrested, in accord-
ance with Weshington's promisc. 4% all events, the OPEC
govermments will stay with the dollar for the time belazga.

Pricc prospects now

The alternative to some form of indexation to compen—
sate for currency depreciation is a straight increase in tho
price of the market crude. In tho present state of the
market, however, this would tend to reduce the demand for OFPEC
0il while doing nothing to promote that recovery of the
world economy on vhich the growth of demand ul timately depends.

Prices were not within the province of last month's
meeting, but it is significent that OPEC's secretary-general
forecast in Taif that one result of the conference schedul ed
for 15th June would be a freezing of prices till the end of
this year, Sheikh Yameni went further, arguing that beceouce
the oil surplus is unlikcly to pass away until 198¢ or 1982,
prices should remain stable for three or four Years. Some
of his colleagues may not welcome this prognosis, though i%
may indeed turn out that the next few Years are characterised
by the price stability he envisages.,

The longer-term progpect is quite different, If and
wvhen demand for OPEC oil once again forges ahead, and the
existing surplus producing capacity is absorbed, the divisions
between the governments will lose some of their rel evance

and the price hawks may come into their own. To formulate
appropriate policies for the medium and longer—term — and
to make recommendations for action — is the task assizned
last month to & new six-man comaittee of o0il ministers.
Including the representatives of Iran, Irag, Sandi Arsbia,
Kuweit, dgeria and Venezueala, it covers z broad epectrum

cf viewpoints and interests, If the,committee takes its remit
seriously it will have some tricky problens tc disocusse
The rest of the world will heve a keen interest in the

policies it formulates and the rocormendations it puts
forward,

LR B B )

Sources Petroleum iSconomist, June, 1978,
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1.4 PRICING CF OIL : ROLE oF TEE CONTROLLING POWER
By A1i M, Ja.idls:h, Secroctary General of CPEC,

Te INTRODUCTION

It is a weloone opportunity for me to be able to address
an academioc audience like you, There are several chall angcs
in this setting. liany of you will, no doubt, assume positions
from which you can influence tho policies of the United
States in various degrees, If I can arouse your curiosity in
the problems I shall reise, this in itself will be 2 worthwhile
contribution to the debate on the desired New Econcmic Ordex
we are involved in shaping.

The developing countries of the Third World, as well
as the advanced countries of OECD, are comuitted, in principle,
%o reform the present inadequatec state of affairs, A4 parti-
cularly intercsting aspect of this enccunter is that we mighs
be starting our dialogue from Vvery distant positions. You
are citizens of the most advanced end influential industriol
society, while I speak for a group of developing countries
blemed for so many of the world's troubles, recession,
inflation, energy shortages, currency probleus.....ctc.

There is nothing more fatal than mistrust and
misunderstanding. In our world, so precariously surviving on
a complexity of delicate balances, policies based on false
assumption might undermine the whole balance., A Zreat deal
of suffering and unhappiness could be averted by keeping
a dislogue going on between all parties concerned, Hopefully,
‘& dialogue would bring about positive ccoperationy but the
lcast it could do would be.to defuse unwarranted confrontation,

Fér these reasons, I have picked an area which migh+
provoke most debates oil prices. In oy belief, facing the
issue is better than ducking it. -

There is a great body cf literature on oil prices.
Distinguished econcmis%s end oil men have approached the
subject from various aspects. Many authors have tried to
explain the nature of oil prices and their evolution.
Several of than tackled the question from the point of view
of the Majors or the consuming countries, Others tried
hard to be objective,

Ferhaps the most thorough work in the ficld of
petroleum economics is the research by Yrofessor Lddlman
during the Sixties and culminating in the publication of
his masterly volume "The World Fetrol eum Mariet™ round
about the time when all his predictions were shattered by
evants proving the exact opposite of what he preached.
During the Sixties, he showed, with painstaking throughness,
thet the marginsl cost of supplying the world with oil
for 15~20 years was about 20 cents per barrel, or at most,
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30 cents per barrel. His conclusion was that o0il prices
had only one way to go down.

II, CONTRCLLING POWER 4S PRICE MiKER

It is, indeed, & source of disappointment to realize
that 211 these worthy men gave us little insight into the
nature of oil prices and their probable direction, It is,
however, neither rewarding nor charitable to accuse all of
them of migjudgement. I would suggest that tools of analy-
sis applied in the past, tools many of us still use, are
not fitting to the situation under consideration,
Equilibrium economics in a competitive environment, with
its obsession to equate marginal costs with prices, is
useless when we do not have a competitive situation and
where the margin ie novhere in sights.

Thy were oil prices around U.S. B 3.00/bbl before
the Second World War? Vhy were they just over U.S.p 1.00
in the Middle Bast a few years ago? by are they now over
U.S.8 12,007 We will never find the answer in marginal
cost nor in Ricerdian rent. We can only find it in an
objective analysis of the forces which have a vested
interest in oil prices and have the power to influence
those prices, Such forces can bring to bear various press—~
ures to manipulate prices to serve their own interests;
whether by dircet or indirect means,

It is important to remember that the oil industry
until very recently, was dominated by Western companies and
Western governments, if we set aside the oil industry in
the U,S.8.R. If we go back to the origin of Oil Agreements
in the arcas vwhich-now comprise OPEC Manber Countries, we
find 'bh?.t those co~called dgreements were one-sided affairs.
Concessions were carved up along the lines in which spheres
of influence were determined as part of the spoils which
followed the great wars, Many Oil Agrcements, especially
those concluded before the Second World Wer, were the
result of negotiations between unequal pariies. Meny oil
companies which used to operate in OPLC Member scountries
resembled a state within a states They were extensions of
the foreign policies of the "Controlling Powers" - espscisally
the United States and Great Britian, Other Buropean powers
were involved in the epolls, but to a lesser extent, The
International Majors, which are basically inglo-Saxon,

Vered our countries as the instruments of the traditional
Buropean powers on the one hand and the ascending political

and economic influence of the United States, on the other
hand,

These Majors exercised the "Controlling Power" on
benalf of their respective partons. This is well-documented
history now, ‘here we are mislead is in the pretensions
that the Majors made their pricing policy purely on commer—
cial terms, subject to traditional competitive equilibria.
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Frior to World War II, the bulk of oil entering
international trade came from the U.S. .. Therefore, the
oil exported from the Gulf of Mexico was not allowed to be
undercut by cheaper oil coming from the new producers of the
Middle East., This gave rise to the "Quif-Plus" formula,
which stipulated that the price of o0il anywhere outside the
U.S. was equal to its price in the Gulf of Mexieo plus the
cost of transporting it to any point of sale. During the
war effort, the Buropean Allies were pressing for chsaper
fuels New theories were promulgeted to pronounce that
this indeed was an economic equilibrium. The famous
"Watershed" theories first demanded that 0il coming into
Europe had to have a similar price whether it was exported
from the Middle East or form the Culf of Mexics. This
meant bringing down the oil prices in the Middle Bast, Later,
0il prices in the Middle East were brought down further
wgen the same Watcrshed theories were adjusted to allow the
United States to import oil from the Middle East. By the
late Forties, oil prices in the Middle Bast were lower than
those on the Eastern Seaboard of the U.S.Ae Dy the same
magnitude by which they were higher prior to the ware

What had dictated those price reductions? The
producing countries were given a2t the time a flat four
English shillings per ton.: No substantial chénges in the
cost of production have taken place. The only change can
be traced to the shift in the bal ance of forces making up
the "Contrelling Power". The higher prices forced on Europe
earlier gave way to the new rclationship of the Allies
during end immediately after the War., Chesp fuels for
Europe were an essential pro~requisite for its recovery, and
Vhus an integral part of the Mershall Plan. The oil

- Tresources of the present members of OPEC, especially those

in the liddle Bast, were speedily developed in one of the
most Hassive operations in recent history. Perhaps this
cheap source of energy contributed more than any other
Tactor to the rapid recovery of BEurope in the Post-War
period, It is not too much to ask now that Burope should
repay some of its debt to the developing countries of OPEC
in their own efforts at industrialization,

: Until the early Fifties, when "Profit-Sharing"
arrangenents prevailed, oil companies were not interested in
the price level as long as they could maximize their total
net income after taxation in their own countries. They
paid no taxes to the producing countries. Their net
profits were determined by the difference between their
total costs and aversge income on sales of petrol eum products,
Crude 0il prices were never real outside the United
States. There, they represented thé income of o0il producers
vho were selling oil to the big oil companies. Those
companies bought oil in the real sense of the word from.
the numerous private producers of Texas and Lousisiana,
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Nobody sold oil in the Middle Bast - and nobody bought it
in any real sense, There were only big swaps between the
International Majors, Crude oil prices were mere enfires
in the books of the lajors.

Variations #n the Posted Prices of liiddle Bastern
oil, prior to profit-sharing, meant little to the producing
countries, apart from the fact that the velue of their res-
ources was being downgraded, 3But when profit-sharing
came gbout, it was based on Posted Prices, which were
already low enough, 4s if this were more than we deserved,
Posted Prices were further lowered in the spring of 1959
by B .05 = +25 per barrel in Tenezucla and by an average
of § .18 per barrd in the Middle Bast. In Jugust of 1960,
11{ddl e Bastern oil pricoes were further reduced by another
$ .04~ .14 per be-rrel. This unreasonable exercise of power
by price makers was the direct provocation which forced oil
producers to form an organizetion for oil exporters to
counterbal ance the prevailing controlling power of the
Uajors backed by the governments of the U.S.ie and Burope.

OPEC came into being one month after the last price
reduction, ;

To the Majors, payments to producing governments
were a form of cost. <ny clementery textbook would %ell
you that corporations tend to [/ average costs. With /minimize
Posted Prices at £ 1.80 per barrel, the cost of lifting oil
was less than $ 1,00, and the books of the companies were
showing profits in the range of $ .80 per barrcl. This
meant a rete of return on investment in the region of
100/ in many producing countries. The book-value of those
investments was low indeed, and many investments werc fully
amortized, . To make thair exorbitant profits at the product-
ion s%zge look acceptable, the Majors used to lump all their
Bastern Hemisphere accounts together, thereby showing
more moderate returns. They reduced their apparent profit-
ability (and tax liability) further by ploughing back
a lot of investment to their home countries (see table 1).
During the Sixties, the companies resorted to a number of
tactics to prevent the newly formed OPEC from realizing
its aim of adjusting Posted Prices upwards. The arguments
thgy advanced were mainly as follows s

1. There was an increasing surplus of o0il in the

world, as attested by surplus capacity reaching
507% in some casess

2. Soviet exports were forcing the Majors to put
dovn their prices.

3. Independent 0il companies were creating hot
competition and forcing prices downs

S
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First, the story of surplus sounds ood for companies
which were pouring billions into the North Sea, 4laska,
and elsewhere outside OPEC in order to develop new capac...-
ties (see tadle 1), In any case, anyone who loocks at the
production of Kuwait, Iran and Iraq during the Fifties
would realize that the companies not only turned the taps
on and off to meet exactly the quantities consumed, but
also that they developed surplus capacities to pressurize -
one country or the others During the Sixties, thg were
pressurizing the whole of OPEC. The truth is that spare
production capacity has alW&FS ‘been part of the oil industyry
without resulting in over-supply.

Secondly, Soviet oil was nover & rezl threats It
came very slowly, moving from about 16 million tons of
crude o0il and petrecleum products exportod outside the
socialist countries, to about 30 million tons in 1955.

Dy 1970, those exports were about 48 i.T., representing less
then 4% of world cil exports during that year, zt a time
when annual demand increases were about twice as much,

Thirdly, independent oil companies never made

prices in the situation that existed at the time, but rather
followed the llajors in priocing decisions as marginel
producers normally do. It is curious to note that thoce
very independents were paying more in taxes and other fomms
of income to OPEC Countries than the !Majors; despite the
fact that their actual costs of production were higher and
their fields smeller. *“any of them had to sdll their

crude back te the ilajors because they had no outlets.

The Majors went a step further, 4 new phenomenon
appeared in the mid-Sixties called "arms-length transactions":
& sort of occasional show to demonstrate how prices of
crude oil were going down. iie were treated to a spesctacle
where crude oil prices were shown to zo down from £ 1.80
per barrel in the early Sixties to about B 1.30 per barte
by the end of that decades Despite this decline which
was supposed to have a detrimental effect on net corporate
profits, these net profits rose from about $# 2,8 biilion
in 1961 to about B 4,8 billion in 1970 (see table 2).

Here we oome to the real crux of the matter.

Prices of petroleunm products are the only really meaingful
roference, if we want to, analyse the o0il industry. It is
perheps here that the 'l:raditional econenic analysts
made their mistakes Theay tricd 4o analyse ciude oil
prices = whic¢h were of 1i1:'ble re_ev anoec - and ignored the
real point where demend makes itself fclt: the final
prices of petroleum productss

- A composite barrel of petmleum products in the
main.Buropean markets averageéd about B 13.60 when OPEC
came into being. If we remove the direct costs of product-
ion, transportation, refining and distribution, we might be
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left with more than £ 10 per barrel, even if we allow
normal return on capital for investment in the various
stages. There are many variations in costs as well as in
product prices from one country to the other. We aro here
interested only in the order of magnitude. Vhat we want to
stress very strongly is that the real price for petroleum
is the price for petrol aum products and not Posted Prices
or what is called arms-length prices of crude cil. It is
at this price that demand interacts with supply. It ie

at this price that the oonsumer malos his cholco Pl te

It follows that the split of profits at this price level
reflects the real relationship between the forces that
make up the "Controlling Fower'.

When OPEC came into being, the consumer governments
of Burope took over § T per barrel - or about 70k of the
profit the producer governments gcotting only about B 0.76,
or T.6#% (see table 3). The companies books might not
show the full net income per barrcl, but this is attribut-
able to the fact that they were using profits generated
from operations in OPEC to financc less rewarding activitiese

It is food for thought to pounder on the idea that,
if the governments of the main consuming countries had
been prepared to pass down the totel rent generated by
oil to its rigshtful resource owners, the individual
consumers might be still paying for a composite barrecl
of products, prices not much different from vhat they used
to do before OPLEC was set upe.

III. STARING THE CONTRCL CF POWER

OFEC succeeded in putting an end to the unilateral
determination of Posted Prices by the oil companies right
from the start. It concentrated on the only real hard
factthat jtg ond of the operation income per barrel cxporteds
In this connection, it got more from indépendant companies
than from the Ilajors, Those newcomers were prepared to

share thelr controlling power with OPEC countriesze

New acreenents were reached with these newcomers
in new areas or areas rclinquished by the llajors. The
new type of agreenents recognized the sovereignty of our
countries over our resourcess Thgy brought in the
?rinciple of participation with our national companies

or the relevant state organs).

New conservation laws were cnacted to put an end
to the wasteful production techniques practiced by the
Majors, making some use of U.S. conwervetion experience.
New reculations brought the old concessions gradually into
the fold, OPEC income from oil exported from the 1Hddl e-
_Ea'l: moved from about p 0,76 per barrcl when OPEC c=me
into being in 1960, to £ 1,35 in 1971, and to B 1.56 in
1972, Vhat is more important, OPEC beogan to share the
Controlling Power, 5
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This new status ensbled OPEC to take over the
decision to determine ite income per barrel exported on
October 16, 1973, Thus, OPEC increased its income per
barrel on the liarker Crude to an average of about F9in
1974 and to £ 10 in 1975. '

This completely new situaticn ca=ught the other
side of the Controllinz Power (i.e. the oil companies and
the importing countries of the OECD) of guard. The
taxes levied by consumer sovernments on a composite barrel
of products in Furope were about £ 7.60 when OPEC came into
beinz., They had zone up to B 8.70 in 1971 and to B 11.40
in 1973, which represents a much greater increase than
CPEC income, CPZC income had gone up by B 1.54 per barrel
vhile consumer sovernments in Europe inoreased their share
by £ 4.40 for the same period. Iut, in 1974, CPEC increased
its share by ﬁ £.70 per barrel, while the Burcpean OV ernili=
ents had to brinz down their arverage income by about
£ 1400 per barrcl. This was a truly historic shift in
controlling power. Dut it did not last long. 3y 1975
those covern-ments pushed up their income by about B 4.40
per barrel of products, and continue to enhance it even
further at the expense of the final consumer,

These facts reveal a situation which cannot be
analysed in terms of the classical theory of international
trade vhere all parties increase their welfare when oach
concentrates on his comparative advankage. Ilere we have a
eltuation of competition to get slarger slice of the same
cake 3 the value generated by a barrdl of crude oil, Tho
main contending parties arec 3

- The Consuming Countries of the OECD
—~ The Intcrnationsl llajors, and
~ The Hember Countries of OPEC

Since 1973, the International llajors and othcr companies of
the OECD Countries have lost most of their claim o independ~
ent behaviour, especially since the creation of the
International Energy fAgency and its complex contrcls and
logistic powers,

If we measure the share of power by the slice of
the income, we find only 30/ of the total worth of a barrel
in Burope of about B 33,20 zoing to OPEC countries in 1975.
The consumer governments get 45/ of that in direect taxoes.
They also get further income throuch the Velue ddded Tax
(VAT), and yot an other slice through texes on the income
of 0il companies.

If we analyse the respective share in the power to
control, in terms of decision, OPEC might turn out %o share
even less than 40 of the real deoisions. The reasons
for this belief are many i- /
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1. The OPEC Countries still make the real price
deoisions at the end of the line and, therefore,
they control total demand, OPEC can only
manipulate their income at the peint of export.

2. The OECD Countries hold the vital element of
pricing goods and services on which we spend our
meney. r import price index has more than
doubled since the bezinning of 1974, thus
halving the value of our cil exporis.

-

3, OPEC Countries have little influence on the
International Monetary and Financial Institutions
which matter so much to the currency of pricing
(iees, the U,S.Dollar), and to our temporary
surpluses which are recycled to the OECD Countries.

4o The OECD Countries control the basic decisions
affecting the development of indigenous alter-
natives to oil, as well as the direction of
research and development in this area.

Those who have waited so much ink and paper to warn
the world of the evils of the dictatorial powers of an irrespo‘nsible_[
unrepgntant advocates of Western hegemory over the Third LCPEC are
World, OPEC has thrown all of its weight into the effort cither mis-
to bring about a New Economic Order for the world; a world informed, or

in which those who had little say in the evaluation of else they
their resources would share in the controlling power. We are
want a fair deal; a package in which the producers, £

manufacturers and users of the exhaustible resources of the
world would cooperate in striving towards a higher quality
of 1ife for all peoplee.

IV. CONCEPTUAL PROBLIMS IN OIL PRICING

If, for a moment, we imagine that the world is
ong cconomy, without boundaries and without conflicting inte-
rests;, and then ask the following question ¢ How to price
petrol cum resources? What ancwers do we get?

Liquid and gasegous hydrocarbons (oil and gas)
are finite in their availability. They are exhaustible
resources like so many of the natural resources on which
our civilization was built. We cannot use up those resources
as if they w cre incxhaustibl e,

The economic theory of exhaustible resources tells
us that the optimal price for such finite resources - like
the prices of goods held in & warhouse — should rise annua-
1lly in real terms at rates equal to interest rates or some
appropriate discount factor for time. This is necessary
to induce an orderly production profile over time and to
maximize the present value of the profit or rent derived
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from the reserves of our common resources. This price
curve vhich rises over time should help to restrict demand,
the closer we come to the point of scarcity and depletion.
In this way, other technelogies would meet future human
requirements at the higher prioce level; e price level
sufficient to make the nocessary tochnologies visble., The
price curve should not be so steep that altcrmatives toke
over before the resource has beoen used up, nor so flat
that the result is depletion without meking alternative
viable, The conditions for such optimal pricing and produ~
ction policy can never be met in real life, but must be kept
in mind, One of the difficulties about petroleum prices is
that hydrocarbons are not a homogenocus commodity meceting a
single demand, Rosidual fuel oil fer power generation is
the lest valuable form of using hydrocarbons in direct
burning. 4 more efficicnt form of consuming petroleum is
in the internal combustion engine. Perhaps the most reward-
ing use of hydrocarbons is not in the field of energy, but
in using them as a petrochemical feed to produce synthetics,
fertiligers, proteins, etcs Lach of these uses represants
an optimal price level different from the others. We should
not think of a price level for oil which takes only power
generation inte account and depletes the resources on that
basis alone, 4Another vital issue has to be examined in our
theoretical unified worlde Puture generaticrs cannot be
doomed by our present waste of scarce resources., Some
consideration for inter—generaticnal equity has to be made,
Theoretical price curves are not encugh. We might find out
that direct conservation is called for, not only to avoid
waste (like U,S. conservation and pro-rationing laws), but
also to provide for the future, . This deliberate holding
back of production would necessarily mean upward price
adjustment., We have to give up a little to save the future.

Now we have to come back to reality and sece what
all this means in thec harsher light of our divided worlds

The pricing of petrol eum products, we find, tends
to encourage wasteful burning and heavily penalize the
more efficient users, A4s an example of this, we find that
in Ttaly, a power station can buy fuel oil at about £ 91420
per ton at a time when other altcrmatives in power gencrat-
ion are estimated to ccgt ovoer £ 150 per ton of oil
equivalent. Promjum gaspiine, on the other hand, costs
the motorist over # 790 per ton, while altcrnatives are
novhere in sight, This is 2 general pattern in all QECD
countries, including the U,S. MThis sort of situation is
only possible because prices of crude-oil are separated
from prices of products,

By this separation, twe things are achieved; less
ie given to producers, and some of the high rentability
of petroleum resources is used to subsidize inefficient
uses. If we cannot ask for oil prices to go up to the levd
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of the most efficient use (with the highest rent), at least
we can initially argue that oil prices could be related to
the alternatives of the least efficient use, which is, in
this case, nuclear energy.

Rent and rentability can only be related to the
resource base from which they arise. The fact that this
rent goes largely to consumer governments has to be
gradually redressed. One aspect has to be climinated as
speedily as possible for the sake of rational utilization
of fossil fuels., Much of the rent derived from oil is used
by the industrial countries in direct and indirect subsidies
to coal and nuclear industricse To find out the real cost
of nuclear energy, you have to let electricity prices rise
gradually to the point vhere private capital starts pouring
into nuclear power plants. 411 environmental and waste-
disposal costs have to be added to the investments roquire-
ments, Only at that level could be say that the cost of
alternative t3chnology is real. This level can serve as
a floor for oil prices — not a ceiling. We must start from
now to think about limiting the use of oil in direct
burning and to divert it to more efficient uses, Thosec
uses naturally have greater rentability.

v. SOME INTeRILM CONSIDLRATIONS

While striving to f4nd aworkable formula for
international cooperation in the UN, UNCTAD, the Paris
Conference and other fora, OPEC is concorned about the
implications of crude oil pricing in the interim poriod.

OPEC has acccpted the responsibility of meeting
world requirements for crude oile This has resulted in
production rates in soiic countrics in excess of their
immediate requir anents for foreign exchange., Temporary
monetary surpluses have been generated. To avoid any dis-
turbance in the already shaky international money markets,
those surpluses were rcoycled to the OECD countries. Large
sums were also set aside for the needy countries of the
Third VWorld, These surpluses must be given profitable and
secure investment channcls by the consumers whose high
denand requircments contimue to force the generation of
such surpluses,

A more serious problem is the effcet of inflation
on 0il prices and prices of imports of the OPEC Countriesa
Unlens irflation is checked, OPEC has no chicice but to adjust
its oil'pricaa to maintain the real value of its exports,
Long price freezes mean a decline in real oil prices,
If this confinues, we are found to face sncther orisis
coupled with absolute energy shortages., A solution to the
high levels of inflation cannot be found in lowering the
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prices of imported oile It is to be found in a better
control of money supply and a wage policy rclated to
productivity. We do not eccept the argument that the poorer
nations of the worid, including OPEC Countries which

ere all developing countries, should pay the price for
kecping up the living standard in the advanced countries
beyond theo means of those countries, :

48 I said earlicer, OPEC Countries are developing
countries., The mongy we got from the export of oil is
only a means to achieve our development requirements,

We have to transform our exhuastiblc assets into fixad
capital formation which enables our cconomies to achieve
sustained growth, In this developmont effort, we need

4 counter-commitment on the part of the consumers 0 help
in meking such devel opment possible, espccially with
rcspect to the transfer of technology at reasonable terms.

Coupled with this development objective, we have
to stress another responsibility to the future generation
of our countries., We should not be expested to deplote
our energy resources without consideration for the energy
Tcquiraments of our own countriocs in the future. It would
be a great folly indeed, if we should allow our oil to be
experted at low prices and thus condemn our futuhe '
generations to import energy at much higher costs,

Either we are provided with a global energy package whersby
We are guaranteed alternative technologies at reasonable
costs, or we will have to modify gradually our opem—ended
commitment to meet the world's demand for oil,

R E RN

Source: Petrol eum Intelligenég We'ckly, Special Supplemcnt
of May 16, 1977« .
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1.5 TWO TIER PRICE SYSYE! F4S » (ORTH HILE EXPERTENCE

In an article entitled "Reflections on the Two-Tier
Price Systens A Jorthvhile Fxperience" published in the
Aizust issue of the OPEC Review, Mr., &i Jaidsh, Secretary
General of OPEC, writes that the differences of opinion which
were voiced at the Doha OPEC Conference and resulted in the
two-tier price system "were not a harbinger of OPEC's doom
but, on the contrary, the normal healthy expression of that
demooratic principle which says that everybody has the
$ight to his own point of view."

Mr, Jaidah says that it would be strange indeed to
expect all thirteen of the OPEC countries, which are spread
over three continents, to reach unaiziiyon every issue
raised, adding that the two-tier system wes a conpromise
designed to take account of individual member countries'
views. "At no time during the deliberations was the sclidarity
of the Organization in danger of being impaired, " he
affirms, "for all OPEC member countries know thed their
interests can be best served by OPEC. They would never
permit internal differences to desiroy an institution so
painstakingly built up over the years, for in so doing
they would be destroying themselves.'

Mp, Jaidah stresses that OPEC's role in the world is
no longer confined to protecting the int ereste of its own
memberss "Indeed, what begen as the Orgenization®s raison
d'etre has long since been overtaken by responsibilities of
a far greater magnitude, I refer, of course, to the other
developing countries of the Third World and the struggle %o
establish & new international economic order to replace the
present inequities prevailing in the management and distri-
bution of the world's netional wealth and natural resources.
TWithin this context one cen understand OPEC's stand and the
role it chose o0 play =2t the Conference ¢ Int ernational
Bconomic Cooperation (CIEC)."

ifter listing the generous outflow of loans and con—
tributions from the OPEC countries via the $ 1.6 billion CPEC
Special Fund and other bilateral and multilateral channels,
he assets that the volume of resources transferred from oil
exporting countries to other developing countries has anounted
to approximately 6 percent of the former's GNP since 1974,
half of which has been highly concessionarye

Mr, Jaidsh argues that it is in the interest of the
indusirialized oil importing countries that OPLC should
contimie to speak for the producers because it has ghown
a great deal of understanding for the West's economic probl ens
in recent years:s "Despite continuing inroads into oil revenues
as a result of imported inflation, CPEC has shown moderation
in oil price increases and faithfully adhered to its cornitment
to meet the demand for oil a* considerable sacrifice 10 its
own future generations.,” /
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He points out that OPEC is now too deeply involved
in world economic affairs +o permit its existence to be
threatened by transitory differances of opinion, and that
any serious damage done to tae Urganization could only be

to the detriment of both the developing and the developed
countries,

. Finally, he concludes by saying that to the extent
that the two~tier price system demonstrated OPEC's inherent
democracy and the awareness of its members of the importance
of their unity, as well as refuting once and for all the
widely held misconception that OPLEC ig a cartel, "this

particular chapter in the OPEC story can be described as
@ worthwhile experience," '

L B L R

Source: MNiddle DBast Survey,
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1.6 ESTIMATED COST OF /LTLRNATIVE FUELS

In an article, Dr,i.L.Sherrah, Senior Vice-President
for Research & Emginszering of the Continental 0il Company(CONCO)
in the latest issue of the Conoco Company journal on the basis
of research and development in other sources of energy has
estimated that even the most promising alternatives to oil
would require a price of $ 24-27/barrel to make them commercially
viable, This is much expensive in USA compared with imported
0il at £13/barrel and new domestic cil at $11/barrel. Bven
assuming a moderate 15/ return on invested capital, Dr,Sharrah
concludes that the prices of the five alternative sources of
energy closest to profitable exploitation are all in the range
of B 24 to f27/barrel (1975 dollars energy equivlance with
oil basis), Taking into account plant construction and operating
costs, Dr.Sharrzh estimates the necessary price of o0il from tar
sands at § 27 a barrely of oil from Shale a$ £24 a barrdly of
oconl - gasification attfzzl. a barrel of coal liguificgtion at
£24/barrel and of methanol from coal at £24 a barrel.
"Improved technology will probably provide only slight .
improvement in the economies. Furthermore, lower raw material
costs,y capital requirements or operating costs seem unlikely
in the future",

Dr,Sharrsh is oven less optimistic about a second
group of alternative sources of energy., The broader reactor,
despite its potential economic advantages, will not make a

significant contribution to energy supplies before the mid—
1990's at the earliest, largely because many gquestions of
safety and reliability have yet to be answered, questions
that can only be answered satisfactorily by years of demon-
stration, MNuclear fusion is extremely difficult to achieve
and control and, to date, no one has succeeded in making
controlled fusion produce more energy than it consumes.
Although significant technological advances can be expected
over the next 10 years, it is unlikely that fusion will
contribute to energy supplies until well into the next century.

Turning to solar energy, Dr,Sharrah says: "Solar
cells require no fuel other than sunlight, are relatively
indestructible, and require little if any maintenance,

When an economical way to convertsunlight to el ectricity is
found, this alternative could be a major source of power,
I dont' believe, however, that it is just around the corner."
The prospects for geothermal energy are also not good.
Geysers are rare, probably exhaustible and their output is
smalle ‘hile it is technically feassible to reach hot dry
rock below the earth's crust; holes would have to be drilled
into the earth and a fluid would have to be put down some
of the holes to be vaporized., The cost of such a project
would be tremendous, Dr,Sherrsh comments: "' rank getting
energy from hot dry rocks lowest in probability for early
commercial development,"

Sources Middle Bast Economic Survey, Vol.XIX, No,47
13 Scptember, 1976, Pages 6 and T.




1.7 PRICING OF INTERNATIONAL OIL IN U,S.# VIS-A-VIS SDRs -
AN ANALYSIS AND EVA LUATION FOR THE PERTOD 1974 to 1977
WITH SPECIFIC REFERENCE TO INDIA

( Contributen by E& S Division )

POL imports constitutes an important proportion .of India's
total imports (25«:) today and this position is not expected to
change in the foresecable future despite efforts made in the
direction to explore and exploit more oil resources from both
onshore and offshore areas. The Draft Sixth Plan (1978-79 to
1982-83) envisages a significant rise in consumption of POL
products from a level of 25,6 MUT in 1977-78 to 36,6 MuUT in
1982-83 .and in the production of indigenous orude oil from a
level of about 13 MMT in 1978-79 to about 18 MUT in 1982-83, -
4t the en-visaged level of POL consumption and indigenous produ—
ction of crude oil (both onshore and offshore), the imports of
crude 0il is estimated to increase from the current level of

14 MUT per-annum to 17,7 MMT in 1982-83 vhile the product imports
are likely to remain at the level of around 2 MMT per annum,
Various prognostic estim-ate and econometric forecast made by
Experts International Ag-encies indiocate that a situation of
stringent oil supplies might develop by middle of 1980s 1leading
to inevit-zble rise in crude prices in terms of constant dollars,
leave apart current dollars which, of late, has shown signs

of weakness. On & very conservative forecast of 4 to 54 per
annum rise in international price of crude oil, the present
f.osb. pr-ice of international crude of § 12,71/bbl is likely

to reach or even exceed a level of £ 15/bbl by 1982-83; and our
total imp-ort bill for both crude and petroleam products may
reach a high figure of about Rs.2000 orores (er # 2200 million)
per annum on current reck-oning, These estimates are based on
the curre-nt value of doller vis-a~vis rupee which under & regime
of floating exchange rates might vary upwards or downwards or
remain st-able depending upon the realative strength of the U.S.
dollar visewa-vis Indian rupees In view of our high import bill
for POL products, both exchange rate variations and inter-
national crude price variations are of important economic
significa me to our econo-my, since a 10/ veriation in B/rupee
exchange rate or similar variation in international price of
crude wo-uld, on current reckoning make an impact of Rs. 150

to Hs.200 crores per anmnum over the peri-od 1978-79/1982-83,

2, In terms of the existing arrangement where prices
of international orude and PCL are expressed in USE and pay-
ments are also made in U.S.%, one could visualise of atl east
4 distinct situation

i) 4 rise of say 10% in price of imported crude
oil and similar rise in product prices would
affect our current import bill for POL by
about Rs,150 crores per annum, since present
import of POL is reckoned at over Rs. 1500 crores j
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ii) 4 10% depreciation in the dollar value of rupee,
apart from affecting our overall impori bill
would reduce our import bill for orude oil and
petroleum products by nearly Re.150 crores
per annum j

1ii) A rise of 10% in the doller price of oil (PCL)
accompanied by say a 10% erosion in dollar
value vis-a~vis Indian rupee woulé hardly make
any impact but our import bill for all other
commodities would fall by about 10%; and

iv) 4 10% rise in dollar value of oil accompanied
by similar appreciation in dollar value of
rupee will have the 'composite effect' of
magnifying our current import bill (in terms
of rupees) to the tune of gbout Rs.300 crores
per annum, apart from inflating our 'import
bill for 2ll other commodities', :

3. We could visualise variety of other permutations and
combinations as set out .above within the framework of prevail=-
ing interastionalmonetary arrangements wherein oil prices are
not only set in terms of dollars but payments are also made in
dollars, However, one of the main weakness of the existing
arrangeme-nt which is bas-ed on floating exchange rates is

that in a period of unusual inflation or recessiom such an
errangement ®auses instability in international monetary
‘transactions. The U.S. economy, which once was a powerful
economy in defending the value of dollar vis—a-vis gold has
today not been able to stabilise the external value of its
dollars Frequent variati-ons in the value of U.S. dollar has
created a situation of ‘unstability and whenever dollar has
shown signs of weakness (resulting in fall in oil revenues

for the OPEC), the OPEC countries have been prompted to consider
setting up price for their 0il in terms of more stable inter
national currency like SDR,

44 Of late, a move is afoot in OPEC's circle for
setting the price of o0il in terms of SDRs or some variant

of SDR instead of U,S.dollar because of the continued weakness
of U.S. Dollar in recent months which has eroded by around 5k
(from 1 SDR = 1,16 P in September 1977 4o 1 SDR = 1.215 B in
Janu-ary 1978)s The SDR is based on the weighted average of
the excha-nge rates of standard basket of 16 major currencies
having mo-re than 1% share of world's exportse The weights
assigned to each of the 16 currencies for valuation of SDR
and sample valuation in respect of each currenty is given

in the at-tached Statement I, Thc advant-age claimed for
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pricing of oil in terms of SDR is that it provides the OPEC
with a reliable unit of account consistent with measure of
stability. If on a particular day the dollar was weak it
would make only a nominal impact on the value of SDR since
Deutch Mark or French Franc' would have gained in relation
to dollar, The pricing of oil in terms of SDR provides a
hedge to 0il exporting countries against inflation in Western
countries and consequent fall in their revenue earnings from
oile It is this aspect of SDR (in the wake of falling dollar
velue), which has pushed once again SDR to the centre of
international oil and financigl transactions, although there
are for-ces/pressures which are working in other directions
too0. For instance, U.4.E., has proposed a new system for
quoting crude o0il prices using a composite unit of which U.S.
dollar would represent 70/, OPEC currencies 20% and gold 107,

Se Historically OPEC®s efforts to overcome problem of
ourrency fluctuati-éns has come up only when UsS.$ has shown
signs of persistert we-akness. s early as January 1972,
fhe Geneva I dgreement between the OPEC and the o0il companies
provided for a quarterly adjustment of prices in line with

a formula based on a basket of 9 currenciess This was amended
by June 1973 Geneva II Agreement which provided for monthly
adjustment of prices ba-sed on a2 basket of 11 currencies and
included Jdustralian dollar, Belgian Franc, Canadian dollar,
French Franc, West German Mark, Italian Lira, Japanese Yen,
Netherl-ands Givilder, Swedish Kroner, U.K. Pound Sterling
and Swiss France The doller was purposely excluded in order
to avoid 1its impact on the valuation of basket of above
currencies. However, the whole formula was abandoned in the
wake of o0il crisis and oil price explosi®® at the end of
1973« The OPEC countriesy; on account of renewed weakness of
dollar in the mid 1975, again decided in principle to adopt
SDR.. as a unit of account for expression of their orude oil
prices, But this decision too remained unimpl cmented because
of the restrengthening of dollar just at that time., In view
of the fact that problem of pricing of oil either in terms of
dollars or in terms of SDR or some variant of SDR has once again
come to the forefront, it is relevant to analyse and evaluate
the imp~act of such a move on our economy,.

6. ~ The objeot of this note is, thercfore, to analyse
and evaluatp '

i) .The relationship between US dollar/SDR and
U.S. dollar/Indian rupee exchange rates
over the last 4/5 years

ii) To vhat ext-ent, under the existing arrangement
(of fixing the price of international oil in
terms of U. S. dollars and making payments in
terms of dollars), the B/rupee exchange

ces/=
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variations over the base years say 1974, could
have made an impact on our import bill over th
years 3 and : %

3i1) (2) If the price of international crude or
petrol eum produ-cts had been set in terms of SDR
but payments settled in terms of U.S. dollar or
(b) if the pric-es were ‘set in terms of SDR and
payments also settled in SDRs what would have been
their impact on our import bill for oil vis-e-vis
existing arrangementss

Te 4 statement showing monthly exchange rate variations

as between $/rupee, B/SDR and rupee/SDR since 1974 is provided
as Atta~chment II, ¢ following table gives the average
annual conversion rates in respect of rupee/B, £/SDR and -

rupee/SDR &

Year Jverage Index iverage Index dverage — Index 1|
£/rupee - B/ SDR rupee/SDR |

_— X, Tate Sx.rate ex,rate i

1975 8e34  105.04 : 14213 100.66 . 10010 105.65 b st

1976 - 8492 112,34 1.123 92.83. 10-%%- 10?»33

197710 $8e s 1304480 141 9649 10628 715 0T

1978 (8421) (103.4? (14215). (100.83) € 9496) - (104.18)

( an—Fe_b.) - . ¥ 0

The following “results emerge from the analysis of
these figures t ) ey :

i) It will be secen from the ab-ove figures that
there is gr-cater degree of stability in rupee/
SDR conversion rates than in the rupee/f
donversion rates if we take the annual average
conversion ratess The appreciation in the rupee-
value of dollar was of the order of 12.34% in
1976 (over 1974) and 10.45% in 1977 (over 1974)
as against 8,05/ and T.22% in respect of rupee
value of SDRs The coefficient of variation in
former case works out to 4.51% as against 1.35%
in the rupee/SDR converion rates >

ii) Over the four years period 1974 to 1977, the

- appreciation in the f:_r_.'upee conversion rate was
higher than the appreciation in- SDR/rupee
exchan-ge rate. This means that if we haéd
assumed 1974 as the base ye~ar for setting the
price of o0il in terms of SDR rather than in
terms of B, and if the payment had &lso been made
in terms of SDR, the foreign exchange outgo
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in terms of SDRs would have been smaller than in
the existing arrangement by sbout 2.92% (the ratio
which differentials of 107.22 and 110.45 bears

to 110.45). On current reckoning this would have
made a total difference of about Rs.40 crores

per annum in our import bill for oil j; and

iii) However, if the price of ocil had been fixed in terms
of SDRs and payment had been made in terms of
dcllars in 1977, we might have been slightly worse
off over the situation existing by 0,18k calculated
as follows 3

107.22 * % ;
s - (110445) = (110,63 = 110.45 ) = 0-_135

The concl-usions at (ii) and (iii) above would hold
true even if we had assumed 1975 as the base year (when OFPEC
indicated the move to shift to SDRs) for fixation of crude oil
price in terms of SDRs,

The broad conclusions that emerge from above analysis
is that in period when rupee value of dollar is falling or dollar
is weakening, it is advantageous for’ India (as in recent months)
if pric—es of internati-onal crudes are set in terms of dollars,
since a 10% erosion in dollar/rupee exchange rate would make
an impa~ct of less than 3% or even lower in eroding the value
of SDR (as the weightage given to U.S. dollar in SDR valuation
is 33%)., In a situation where rupee valuefor dollar is rising,
India would tend to gain if prices of oil are set in terms of
SDR, for a rise in the SDR value would be much less than i
dollar value because of the countervailing effect of other
currencies constituting SDR.
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The SDR: Weights and Sample Valuation

'.‘UI.'U'.I.'C"'.'I'.I

...q@m.mw_..ﬁﬂ
assigned
to each
currency
in one SDR

Currency

e ot Bt Rkl A ™™ s

MAugtralian dollar
Austrian schilling
Belgian franc
Cenadian dollax
Danish krone
Deutsche mark
French franc
Itelian 1lira
Jgpanese yen

Neth erlan~-ds guilder
Norweigian - krone
Pound Ste-rling
South Afr-ican rand
Spanish peseta
Swedish krone
U.S.Dollar

-h
—_ =] ) = O s =
- . @
Vi o owumowm

e @ - & 8 e

L R
-

w
.

-, e ™ ll.'.l‘l.'lll.l-.l.l.l.lltll.'l'.l..‘.llll.

1 Exchange. rates in terms of currency un-its per U.S.dollar excep
end the Canedian Dollar ,which are
Rate source & London rates except for the yen,

So-urcet I.M.F. Suwey 20th September, 1976,

e

el Tast et Dol Sanl S el Tl

Currency units
per SDR

1974

—-atmy g L= ™

0.7969
22.3392
46,7562

1« 1687

T.4227

3.1552

57029

783.945
357.641

3,2130

645792

0.5114

0.8279
68,2939

53042

1. 1839

expressed as U

Currency
amounts
. under
Rule 0-3

0.012
0e220
1.600
0.071
. 0110
0.380
04440

26.000
0. 140
0.099
04045
0.008
1100
0s130
0.400

.S.dollars per
which is the Toky

g g g g g g g g =
. . PE ot Gl Sl Tt il Tl Sl Tl Eol Rl Bl Sonl Tl Tl Sl Sl Banl el bl Sl Tl St hendt Bt Tond

Valuation of the SDR

Statement I

Currency units

kxchange
rates 1

0.802
17.800
38.730

1.024

6,035

24509

4.929

840. 500
287.450

2.622

54466

1.748

0.870
67.920

4.380

1.000

Lo bl Bt et Dol St el Tenl Seull hunll Ranll Tanl Soskl Benl ]

US dollar
equivel ent

0.0150
0.0124
040413
0.C727
0.0182
0.1514
0.0559
0.0904
0.0181
0.0787
0.0094
0.0162
0.0297
0.4000

Suppl Qamu.«.._..o the issue.

for SDR
mmﬁd- 13 ]
1976

— o — —
e . el bt et b et el bkl bk Bl Rt Bkl hall kel 2kl Bt Bl Bl Bl Rl hat Rl et Sadtl el Buntl bt

049241
20,5050
44.6148

1.1235
649531
2.8503
56771

968,653

331.180

3.0209
642964
046590
1,0019
18.2411
5,0446
141521

- g g g g g g g g ™ ™ ™

t for the Pound Sterling
currency unit.

o representative rate.
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Statement showing monthl

—gm gty gE T a AT 4™

Janu-—-ary
Februery
March
April
May
June
July
fugust
Sgptanber
October
November
December

— AT e s e s

8.26  Te91
8000 - Ts81
Te84 Tu84
ToT15 Te94
Te66 800
778 8020
T.87 8444
8403 8462
8.03 8,81
8.00 8478
8,02 8.82
8,00 8,88

g —a— e s e ...ll..ll.‘.‘Cl.l.l.'.'.l.'.l.'l'.

8487
8.87
8490
8.98
9405
8,93
8,87
8493
9+05

8493

mo mw
8.81

1911

8.90
8,93
8486
8485
8.87
8,87
8,82
8478
8e75
BeT5
8,52
8439

ke e — — —
[t bt bt el Tt ot bl Sl Tl Sl bl Tl el Sl Tl il Sl Sl Sl

 #/SDR exchange rate

Statement I

Rupee/SDR exchange rate

- - - - -
™ e a™ 8™ a™ 8™ TETa™ T eI aTe™ +Te

— g g — —
e aTaTsTaTa™"es e

— e ™ e A T i e I T e " v e T e™

exchange rate variations as between $/rupee, $/SDR and Rupee/SDR since 1974

—_— e e BT a T AT e T e T AT AT e AT AT AT AT e T e T e

0T

10.24
10,36
10.28
10427
10429
10438
10432
10418

10415

10033
1005
10415

1974 1915 = 1916 1977 1974 1975 1976
1621 1624 1,17 1615 9499 . 981 10,38
1621 1426 1417 1e16 9468 9484 10438
1¢21 125 = 1,16 1416 9440 9,80 10,32
1021 128 1415 1,16 938 * 9485 10433
1¢21 1625 1e14 1416 9027 10,00 10432
1.2 1L 1,18 O FlT QA1 HM0L1T- 10827
1420 1419 1415 117 9¢44 10,04 10,20
1e18 1619 1416 1416 9,48 10426 10,27
1019 1416 16415 1216 9.56 10422 10450
1020 1419  1.15 1.18 9.60 10445 10427
£.21 417 115 3078 9,70 10.22 10422
1622 1417 116 1.21 9.T6 10439 10,22




2, BNBRGY PROSFECIS
2.1 EXERGY CRISIS IN 19857?

by Robert labro

(The following article by Mr. Robert Mabro, fellow of
St.Antony's College, oxford, is based on a talk given in
Pebruary 1978 at the 0il Bconcomics Seminar held at the
Middle Bast Center of Oxford University.)

The purpose of thie paper is 1o discuss the validity
of current predictions about the oil supply/demand balance
in the medium term. Until very recently many students and
observers of the energy scene were warning apathetic
audiences about a tsecond oil crisis’ expected to occur
sometine between 1984 and the early 1990s. A CIA Report,
The Interrational Enern Situation:Outlook to 1 85,
conveniently Teleased in Fpril 1977 when president Carter
was launching with much publicity his proposals for a néw
US Energy Program, over-dramatized the issve. A nmonth
later, an internatioml group of distinguished specialists
published the restlts of 2 two-year research project known
as the Workshop on Altermtive Strategies (WAES). Though
significantly less pessinistic than the CIA about rospects
for 1985, their first major conclusion was that : he supply
of o0il will fail to meet increasing demand before the year
2000, most probabl between 1985 and , even if erergy
prices rise above current levels in real terus. Additioml
constrainte on oil moduction will hasten this shoxtage ,
thereby reducing the time available foT action on alternatives.”
WAES , Energy Global Prospects 1985-2000s pP. 3-4(our underlining).

Recently, these views have peen challenged. Several

. experts are nov expressing disbelief about the dire predictions.
The conventional wisdom about an energy crisis in 1985 was
just beginning to crystallize when the first signs of its
demise appeared. The newest preeption is that "oil will be
in surplus throughout the 1980s, if not beyond," The New
York Times published on January 18, 1978, an article which
purports to reflect the common contention of & varied group
of oil analysts. They "ake up an impressive cross=-section
of non-government energy experts." These experts “"contend
that oil supplies currently in abundance may rere in adequate
at least through 1990, thereby reducing the 1ikelihood of
an other extraordirary junp in prices.

. - In an attempt to form & judgnent on these rival posi-
‘tions -I propose to examine fairly clesely the results of
various forecasts of world encrgy demand for 1985. An
understanding of the main assunptions on which these forecasts
are based may held us to select the most plausible renge

of values likely to be taken by theimportant variables

‘and to define a set of preferred estimates. But before

- embarking on this task, it will be useful 1o clarify

certein points about the interpretation of forecasts and
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the meaning of such concepts as shortages, surpluses
and crisis,

The Concepts of Shortages and furpluses

Shortages and surpluses, of course, do not mean that
actual demand for oil will be different from actual supplies
at any given date. Shortages and surpluses refer to
discrepancies between the quantities of energy required to
satisfy demand and the amounts that producers would be
willing to supply, given the levels of incomes and prices.
and the state of technology postvlated by the forecasting
model or the plamming scenario used. To forecast a
shortage or a surplus for a specified future date is tanta-
mount to saying that either the postulated rates of econonic
growth, or/and the postulated prices, or/and assumptions
about technologies, institutions, government policies etc.
will not hold. To predict an oil shortage is to mredict,
in fact, either an economic recession, or a price explosion,
cr a political upheaval, or socio-economic disruptions,
or unspecified technical changes (or some combiretion of
all that). Such forecasts also have normative implications
in the sense that they lead to suggestions for policy measures
to be taken by govermments of oil producing and oil consuming
countries,

Forecasts about oil demand/supply balances usuvally
involve the following elements: (a) Global energy demands;
(b)non~o0il energy supplies ;(c )non-0PEC o0il supplies; and
(3)OPEC o0il supplies. The demand for OFEC oil is derived
as a residwl by subtracting from globel energy demand all
estimates of non-0PEC energy supplies. The common assunption
iz that demand for energy in the non-OPEC world is met first
by all available sources other than OPEC oil. The residuval
is then compared with an estimate of 1likely OPEC o0il exports.
There is crisis for oil consuming countiries if the desired
demand for OIEC oil is not matched by the lilkely: volune
of OFC exports. There is surplus if thedegired demand
falls short of the amwunt that CEEC is prceouaod wonting
to BX})OI"&.

Because forecasts of demand for OPEC oil are derived
as a »sidwl, they tend to pick up all the errors which
inevitebly affect the cstimates of toial energy demand,
and of supplies of nuclear, coal, gas,hyirs~electric, non-
0FEC o0il ard miscellanecous scurces cof primary encrgy
(geothermal, solar,etc.). The conprison of this error-ridden
forecast of demand forxr OPEC oil with figurss about likely
OPEC supplies provides the main basis ol a3l predictions
about future enexrgy belances, and hence, about possible
future crisis for the oil consuning world or for OIRC,

A Comparison of the CIA and the WAES Forecasts.

It is interesting to look closely at the CIAR and the
WAES forecasts and attempt to assess the range of variations



gy 2

in«aevery component of their estimates. In Table 1

data relating to global energy demand in 1985 are presented,
The data are either for (FCD countries or for the world
outside Communistareas (WOCA), i.e. all countries other
than the USSR, Eastern Europe and China, Note that the CIA
assumes a rate of economic growth of 4,3% ®r annum between
1976 and 1985 for OECD, while WAES offers two altermative
rates of growth for WOCA, nanely, 5.2% (high) and 3.4%(1ow).

In Table 2, data relating to energy supplies are
presented, The CIA estimates that WOCA would need 68 to
72 million barrels of oil per day in 1985, and that non-OPEC
0il supplies would amount to 24 to 26,5 million b/d, WOCA
would thus need something between 41.5 and 48 million b/d of
QPEC o0il in 1985, This demand is large and can justify by
itself a prognosis of 'Crisis', But the CIA added to
the demand for OFEC o0il another 3,5 ®© 4.5 million b/d
remesenting their estimates of Communist Countries require-
ments. Much of the discussion of the CIA reporxrt focused
on the forecasted oil deficit of the Eastern Bloc in 1985
Yet this item is fairly irrelevant, as we shall see later,
to the issue at hand: whether desired demand for OFEC oil
by 1985 will fall short of likely OPEC supplies.

WAES puts o0il requirements in WOCA at 62,5 million b/d
in the high growth case and at 58,2 million b/d in the low
growth case, Temand for OPEC oil is forecast at 36 to 28
million b/d, WAES expects the Communist woxrid to be
roughly in balance. WAES movides a forecast for non-oil
energy supplies, mainly coal, nuclear, hydro-electric and
gas., CIA makes similar forecasts (presented in Table 3)
for energy supplies in (ECD countries only.

OPFEC_0il Supplies in 1985.

An estimate of plausible OPEC o0il supplies is needed
for comparison with these demand forecasts. OPEC countries
may be divided into three groups.

- Group 1 consists of cou tries which, in boom conditions,
would pe prepared to supoly as much oil as technical
capacity allows. These are:bllgeria, Nigeria, Indonesia,
Iren, Gabon, Bcuador and probably Irag and Qatar. My
own view is that this grcup could probaktly sustain
? maximum production of 14.5 to 16.0 million b/d in

985.

- Group 2 consists of countries which tend to put a
conservation cefling on their production even in
market boom conditions, By 1985 these countries
would include Kuwait, almost certainly Abu Dhabi
(which, so far has not acted in this way but which
must Sooner or later turn conservationist to avoid
financial indigestionand gross waslte of resources)
and perhaps Libya and Venezuela., This group would
be prepared to supply between 7 and 9 million b/d in 1985.
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~ Group 3 has one member, narely Saudi Arabia. Assume
maximun supplies from groups 1 and 2, i.e, 25 million
b/d, Assume further that, because of excerticnal
circumstances, groups 1 and 2 find another 2 million
b/d above this forecasted maximun ané end up supply-
ing 27 million b/d. The question of whether a desired
demand for OFRC oil of, say, X million b/1 can he
satisfied will partly hinge on whethar Saudi Arabia,
in its r1ole as Swing producer, can or is willing to
supply X minus 27 million b/d. Iet us note that bscause
0oil is a cdepletable mineral resource, the producer’s
price and output policies critically depené on psr-
ceptions about the future, An 'atmosphere ' of crisis
would begin to wevail on the worlid petroleum market
when growing demand begins to 2pproach (not when d sanand
reaches ) the mational maximum anowlt that producers
could make avajlable, I think that Saudi Arzbia would
be very umhappy if it had +o Supply moxe than 15 million
b/d in 1985, "This means that, on very genersus assanption,
the OPEC maximum is 42 million b/d, It also means ,
snould deunand for CPEC oil be growing at a fast mate in
the mid-1980s, that a crisis would be pereceived as
Imminent when demand begins to reach the 58-39 million
b/d level and rerhaps before,

If these latter estinates are correct, the CIA demand
forecasts with or without the Communist Moe oil deficit,
imply a crisis, The WARS high growth altermative gecerario
brings the world to the threshold of a diflicult enexgy
situation: while the WAES 1ow growth alternative leaves
the world in 1985 in ths safe region.

A Set of Preferred Demand Iistimates

The guestion naturally arises: who to believe? The
immediate reilex is to answer: neither, - I feel urhapny
with WARS forecasts of total energy demand foxr 1985 hecause
the postulated rates of economic growth{high and low) are
both extreme. I feel Wwheppy with the CIa estimate becauee
they apply too high an energy coefficient (the miio between
gErowth cf energy denand anj growih of GPP)thus igoring the
effects of conssrvation, On non-eil energy suprliss there
is nmuch uncertainly about nuclear (WARS are far too genercus
in expecting 10.12 nillion b/d onil equivalent in 4285 and
recognize in their veport that they are being horaful)
and excessive ovtimism about ges (at least by WaZ3s ),
Estimtes about non-QPEC 0il, coal and hydro=-electric energy
and much more acceptable,

I have constructed in Table 4 a set of my own estimates
besed on judgment formed by a careful reading o WAES, CIA
and other sources. For global energy demend, I . have taken
the actual consumption in 1976 as base. I have assumed :
with CTA an average annual rate o® growth of 4,3% ard with
WALS and energy coefficient of C.E1 consistent with modcrate
Coreexvation., (ZEecall that the Sergy ccefficient before
1973 was slightiy above 1, Also that som2 foreccasiers
expect it to be as jow as 0.63 on average beisween 18 76and
1985 wvhich seems totally implausibie. To expect a gradwal
reduction between 1973 and 1985 laading to a value close
to 0,65 in the end-year stands more to reason.) Thus my
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preferred estimate of WOCA energy demand for 1985 is

124 million b/d of oil equivalems. My preferred estimates
£~T non-oil supplies is 53 million b/d lower than eithex

of the two WAES estimates. The difference with WAES

arises, as explained above, from a more cautious assessment
of the prospects for nuclear (and to 2 lesssxr extent gas)
between now and 1985, I have no disagreemnent with an estimate
of 24 milliion b/d of non-8ZEC o0il on which WAES and CIA scem
broadly speaking to agree. Further, I shall iguore the

CIA pessimistic views about energy balamces in the Communist
woxld. Not that I necessarily disagree but this item does
not affect substantially the argument made hers. Table 4
shows *that gn these assumptions the desired demend for

OPEC cil may wellL oe oi she oxzder of 47 million b/d, As
argued earlier, such amounts are unlikely to be fortheooming.

Exroxs_in Bgiimates

It is eassential to make a further point, All the
components of this exercise leading to the final prediction
are subject to errors, In Table 4, I have defined ranges
of variation for every item., If we assume very, vexry
crudely that the exrors for each item axe independznt and
that the range—defines four standard deviations (iwo on
eanh side of the mean), one can calculate the rangs of
values within which the estimate of demand for OFBC eil 1s
1iksly to £11 with 95% probability. The method 1is
extremely simple-minded but it illustrates in a brutal
manver an important point. The mmnge within which an estimate
derived 28 a residwel can err is usuelly wide, Though
ny preforred estimate of the desired denand for OPAC oil
im 1988 €osuming 4.%% amwel growth in the world scoromy
and a reduction of the energy cocfficient from 1.0 in
1973 to an average figure of 0,61 batween 1976 and 1285)
is 47 milliorn b/d, po3sible erroxs open up a range which
r.:r;;LL'Ld put this estimate anywhere betvsesn 34 and 60 million
bh/G.

Conglusions

Mwo sets of conclusions may be drawvm,., The first
set relates to the forecaets. ohe critical examinatlon
of different exercides about erergy procmole in ithe
medium term leads me to conclude that thers is a geod
change that a demand for OFEC oil in 1085 conzisteny with
the assumpitions about economic growih and consSrvanion
madec here would exceed the amount that UPEC would be
wiliing to supply. But an important rote of caution
would be sounded., There is something lile a 20-25p pro-
bability that the demend for erergy consistent wiuh our
assunptions about economic growth, nohservation anl :
altermative emexgy supplies would nect imply im-

e

balances by 1985.
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The second set of conclusinns xelates 1o interpreta-
t$ion. The substantial peint ewerging from this exercise
is that 2 constraint on the supply of o0il could well mean
that ecconecmic growth a% 4.3% per ammum will not be possible
between now and 1985. To mredict an energy crisis in
1985 turns cut to be misleading even if our calculations
ware correct., Rather, one should pedict an cconenmic
crisis between mow and some distant deve. If the future
energy balance is not right, something else has to give
way. In the Jong run relief may come from:

(a) ' Greater supplies of non-ail enexrgr souwces(little
more than forecasted in this exercise is like.y 3o
emerge by 1985).

(b) Creater economies from conservation(sure, but how
nuch mere than assuzmed between now and 1985).

In the short run an anticipated imbalance may force
oil prices up in a disruptive way. This would cause an
econonic crisis of the familiar 1673 tyw. I do mot
expect such an event in the next few years because a repsat
of the 1973 price explosicn has become unthinkable, in the
medium term, we ae 120t with the rate of economic growth
as the only factor likely to give way. The mechanism
through which the worild ecovcmy can find itself stagnating
at fairly low rates of growth over a long period covld
crerate as follows. Reflation of the world eccnomy would
shapren e rceptions about the fthreat of erergy imbalarces
and elici* fears about oil price rises and abous inflation
in the general price level, These fears would eifaer
ivhibit govermmants from reflatinrg or force them to €low
down the pace of economic activity soon after it begins
to accelerate,

In short, those who predict an enewgy cxinis for themid-
1980s are in fact gredicting low ecoromle growih for the woxld
between nmow and then, And those who axe coxnfidens abeus
availabilities of oil throughout the 19805 aye sinply saying
that the world economy will not grow fust encvgh Lor trgubles to
arise on the energy front. Yaradoxically alli axe agreed
despite aprearance to the contrary. Ihere ic a2 small
chanc= that things would not tum out %o b2 as gloomy
as svggested here. To my mind, the probabiliiy of a ha. ppy
cutcome for the world ecoromy 1is not sufliciewmtily high
for comfort. .

SQURCE := MIDDLE BAST ECOﬁOﬂIC.SURVFY
Vol .X¥%I, No.25, 1Q APRIL 1978,
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Table 1

Derand foxr Enorzy 1985
(Million Tarzels Daily of Cil Zquivalemt)

CIA WABS (High)  WAES(Low)

Rate of Zconomic Growth 4:3% . 5.2% 3.4%
1976"’1985«
World Outside Communist 325 114
Areas (HOCA)
ECD(Execl ,Australia & g9 a7 93
New Zealiand),
Other Devel cped e 3 2
Countries,
OFEC 4,9 4.2
Non-0PEC Developing ;
Countries. 18.2 14,9

Iable 2

Erergy Supplies for WOCL 1985
(Million Barrels Daily of 0il Equivelent)

CTA WAES(High)  WAEZS(Low)
Gas 21 18.4
Nuclear : 12 T N
Hydro~electric 7.8 Ta2
Coal 193 10,4
Geothermal ,Others 0.6 D4
Total Non-0il 60,7 5546
0il Pequired 68 -~ T2 62.5 58u2
Non~CTEC 0il. 24 < 26:5 24,7 22.0
OFEC Cil foxr WOCA 41,5- 48,0 38 56
Comaunist Countries
Requirements 3eD= 4.5 1

Total 0il Reqguirements
from OPEC 45,0~ 52.5 395 36

e e s Se Sm w8 g m Em S mm mw mm me e me wm mm mm S s mm amm e Bames SR ae e e =
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lable 3
The CIA Forecast 1085
( Million Barrels Deily of (i1 Eqa:fvale‘rt)

(1)ZECD Energr Demend* €9=-102
(2)0ECD~1Tan-0il Fnomagy Sunplies#
Gas 16«17
Coal 18 -12.5
Hyd:ro ~geo €.5 -
Nuclear o e e N 8, |
Total Non~-0il 46 =50 |
(3)0i1 Den mand
PCD( (1) minus (2))% £9-56
Other Develcpéd Countries 2.0
o 40 |
IION~-0PEC IDCs 12.C '
Total 0il Demand
(extreme yenges) 67=74
(preferred ranges) 63-T72.6
(4)0i1 Svpplies .
Developed Counmtries 1618
Non~-OPEC ICs e-9
Total Non-OFEC 24-26.5
(5)Denand for OPEC 0il from WOCA 4 .5-48 .0
(€ 2xtrs Demand fron Communist Countries 35 4,5
(7)Total Demand for OPRG 01l 45.0-52.5
*“AClhﬂlng.AUSt?ﬁlia and New Zealand,
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Table-4

Own Anelysis of WOCA Inexsgy Nemand 1985

( Million Darrels Daily of 0il Zqu
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Demand

Supplies
Gas
Nuclear
Hydro
Coal
Geothermal

Total :~
Non-0PEC 0il

Preferred
Estimate

124

18
8
7.5
19
0.5

B ————

82
24

Pequiremenis for OFEC oil 47

uivalent)

Ranges 32
114 -338 %6

16 Lo 2% 1.56
5-5 i ‘: 1926

7 - 8 0o06

% = =20 0.56
0.5 0
SRR 1,56
33 - 58,8 41.00,0=6.4
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2.2 ENFRCY CONSERVATION IN IRAN
AND
HEDGING AGAINST THE ENFRGY CRUNCH
by Eijan Mossavar-Rehmani

(The following two articles by Mr. Bijan Mossavar-
Rahmani of the Institute for International, Political and
Econoumic Studies, Teheran, Iran are based on presentations
dzliversd by him at the Fourth International Conference
of the International Pesearch Center for Energy and
Ezonomic Development, University of Colorado, Boulder,on
17-12. October 1977.) T LIhs

. I. Energy Consexvation in Jran

Iran has during the course of the past few years
called for a concerted international effort at conservation
of nmon-renewable hydrocarbon resources. The widespread and
etill growing use of oil and gas as fuel should be curbed,
Iran has argued, and repleed as repidly as possible with
greater reliance on altermate, and preferabiy fully rene-
wable sources of energy. The world's limited oil and gas -
suppiies should be utilized instead as feedstocks imto
petrochemicals prccessing industries wers nc viable
substitutes are available,

Is this call being translated into action within
0il and gas~rich Iran itsaif? The answer is yes,although
it is probably still too early to judge how effective the
conservation methods have been, DBubt what is clear is that
t+he principle of conservation has become an impcXxtant
cornerstone of national erergy plamning.

Iran’s effect at maximizing conservation of hydro-
caybons hes basically been three-pronged.

First, there is the program for comsexvation at the
well-head through maximizing ultimate recovery of crude oil
from the cowtry's fields, and through mrogressive
glimination of the practice of flaxing of associateld gas
ircidentally produced with oil.

Second, Iran has embarked on a determined policy of
broadening its energy base, to replace fossil frels,
vhere possible, with nuclear pover, and eventually with
solar power as well,

Fimlly, while oil and gas continue to be used,
Iran has initiated a series of price penalties and tax
jincentives to encourage conservation in the actual :
comsumption of hydrocarbons, particularly in the private
tensport sector. _'
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To understand how conservation can take place at the
crude oil production stage, one should recall briefly how oil
is vecovered., An cil reservoir should not be thought of as
a pool, although it is often referred to 2s such. Rather,
within a given reservoir, droprets of crude oil saturate
pores and cracks in permneable rock, much like water in a
sponge. The oil in these structures is generally covered
over by a large dome of trapped gs, and sits, in tumn,
on a layer of water and brine.

Once a well is drilled into thic reserveir. rressure
frem the overlying trapped gs and the nnderlyirg trapped
water begins to wash out the pores and drives the crude
0il into the well, and ultimately to the surface. &As oil
is produced from the resexvoix, this natural drive gradually
declines urtil it ends, invariably leaving some of the oil
initially in place unrecovered. How much oil is recovered

natul drive depends, of course, on reservoir condi-
tions such as rock pexosity, oil viscosity and type of drive.

Syt the wecoverable percentage of oll in place is
also senditive to the rate of production. Tor mtural
drive tc be most effective, the production of cil should
be slow enough to permit unifoIrm afdvance o either water
or s to invade and fiush out oil dropiete from tight
sectlons of mock. Otherwise, at higher prduction rates,
the more mobile water or gas will tend o Toxm flow charmels
to the well, bypassing the 0il and leaving a large poriion
of it trapped in the 1eseIvoir. Thus, there is some 1ate
of production for any reservoir, in a given stajse of
depletion, at which maximum effective use can be made of
naturel drive to increase ultimate recovery frem thet
vesexvoir. A higher rate of production, it fclilows, would
reaul® in some aveidable reduciion in ultimate mCecovery.

In eariier days when vasty DEW deposite of crude oil
were pericdicsl ly being diseovered, when production
capacity worldwids fa exceeded d2manC, and when no
fenexrgy nrisis’ seemed To locn ahead, 1ittle consideration
was given to this noticn of maxXinum officient rate of
recoveryoe

The oil exportirg countries, Pored with low and often
{alling oil prices on the one hand and rising devzl opme 1k
neads on the cthexr, thoughtorly of increasing their total
reverues by pressing for inoreased prodvetion, Meanwhile,
the intermatioral oil companies which operxated the cilfields
alse shared these sanme short-term interes’s in producing
as much from each reservoir and cach coumtry as the merket
would bear; usually by methods now considered to have been
wasteful -

As & resuls, a larger than jesizable preoportion of
the available matural drive was used vp, anéd unduly great
quentities oi oil which coulé@ haves Deen obtained remained
4 pped wmder-ground., FurthermoXe, vnder these circumstances,
excessive amounis of associated gs produced together with
0il were flared by the companies and wasted foxr lack of
any economic ° interest in harnessing the gas.
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Until recentl nwvas no exception, . As
consequence of haphgz'agadevelopmnt of 2 nnmber of

oilfields, notably giant Gachsaran, the ultimte
recovery from these fields from matural drive is
believed to have been seriously reduced,

In other areas of wastage, it is estimated that
in nearly 70 years of commercial oil production in the
country, some 13 trillion cubic feet (tef)of associated
gas produced together with crude oil have been flared.
Iran is now set to reverse that trend.

Secondary Resovery Projects.

e - — ——— -

To maximize natural reservoir drive, the earlisr
0il production targets of 7.5 to 8.0 million barrels a day
have been lowered to about 6.2 million b/d.

Iran has also comenced what is certainly ore of
the meet ambitious mtural gas gathering-reinjection
programs in the world, The multi~billion dollar venture
is aimed at elimiration of wasteful flaring of associated
gas (still running at just under 1 tef anmelly oub of a
totel production of 1.8 tcf), recovery of valuable natuzel
g2s liquids (NGL)for use 2s petrochemicals feedstock
and for other domestic purposes, and fimally, reinjection
of the remaining processed dry-gas into the main oilfields
in ¥huzestan to artificially suvstain productive capacity
and to extend the ultimate recovery of oil.

According to semi~official estimates, supplemental
recovery through gas reinjection could increase the
average oil-in-place recovery factor for Iran from the
present level of 17%to close to 3Uhs adding a bout 20 billion
barrels to Iran’s proved reserxrves of 65 billion barrels,

A small pilot project to reinject dome gas from the
Naft-c-Sefid field into Haft Kel reservoir was started in
1976, with reinjection rates now runninga+t over C.1 tef
a year, Other projects expected to come on stream over the
next few years includes

-Removal of NGL from Pazanan field dome ga&s and
reinjection of processed dry gos into Gachsaran
and "arum fields,

-Recovery of NGL from Gachsaran associated gas and
::eingection of the processed gos bagk into the
field,

~Recovery of NGL from Rag-c-Sefid, Bibi Hakimeh,
Paris and Karanj fields, and reinjection of
processed gas into Bibi Hakimeh and Karanj.

Gathering of flared gas for reinjection not only
serves to enhance recovery of oil which would otherwise
be "lost," but provides a means of "storing" associated
gas as well, since much of the reinjected gas can
gventually be recovered over a period of years.
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With the present programs, flaring of associated
gas which covered nearly all production before 1970, and
just under 60% in 1976, is oxp oted to be reduced to a
nominal amount by the mid~-1980°'s,

Associated gos has been put to cther non-reinjection
uses also., Some 0.3 tcf of associated gas are exported
to the Soviet Union each year through a cross~country
pipeline, Iran Gas Trumkline I(IGAT I.) Spur lines from
TGATT feed a number of cities en route, including Tehran,
Shiraz, Isfahan andXashan. Associated gas is alsSo presemtly
used as a feedstock into several petrochemical planus,
including those in Shiraz, Kharg Tsland and Bandar €hahpur.
Under construction are several other gas-fed plants, the
most important of which is the giant Iran-Japen Complex
at Bandar MahshahT.

Since total requirememts for reinjection will
exceed available supplies of associated gas in the
coming years (about 2.7 tcf a year is plarned for
reinjection within five years) Iren has cmbarked on an
jinmtensive offort at finding sources of non-associated

g8,

About one-quarter ofall rigs now opereting in Iran
are drilling for g2s only, and the rest for combined crude
0il and g2s., Faxt of the gas from one recent non-associated
finl, the or Pars ficld, for example, has already been pl-
ammed for secondary recovery in the Fhuzestan oilfields.

Diversification of Energy Sources

S s Y A T T S ——

The Second means by which Iren is attempting to
conserve its hydrocarbon reserves is through increased
yelisnce on non-conventional technologies for electricity
generetion. .

Iran drevw up an extensive program for peaceful uses
of nuclear energy in 1974 which cailed for installation
of 23,000 megawatts of nuclear capacity, or aboul 20 large-
sized reactors, by 1994.

The Atomic Pnergy Organization of Iran was established
in 1974, and negotiations wexe begun with a number oI
supplier countrics for technological training and assistance
as well as for the purchase of hardware and fuel., The
1ist included, among others, the United States ,Camada,
France, West Germany, India and sewveral African countries.

The first agreement for the purchase of reactors
covered two 1,200 - megawatts each pressurized light
water reactors from West Germany's Kraftwerk Union.
Construction of the twin plants is already underway
noar Bushehr on the Persian Gulf on a turnkey basis,
with Kraftwerk Union committed to supply the initial
102 of fuel for the reactors, plus reloadings for the
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first 10 years of opereation. The plants are expected

to come on line by the early 1980's, and the possibility
of acquiring up to four more West German reaciors is also
under consideration.

Additiomally, Iran has negotiated the purchase of
two 900~ megawaliis each pressurized light water reactors from
France's Pmmatone. The French cortract, toe, includes a
fuel agreement under which enriched uraniua will be supplied
for the reactors for up to 10 years., There is, furthermore,
a reprocessing agrecement according to which spent fucl from
the two reactors will be shipped to Freance for reprccessing,
and the uranium retricved and returned for . subsequent
enrichmens and use within Iren or for resale by Iran 1o a
third prrty. This agreemen® does not cover the relurn of
the highly toxic and potentizlly weapons-grade plutcnium.

Other negotiations have been held intermittently
with the United States for purchase of reactors., Trade
talks in 1975 envisaged the constructicn of between six
and eight nuclear reactors in Ixan, However, the actial
sales have been held up, pending tne passage of legislation,
now before Congress, governing American nuciear exporxrt
policies,

Mleanwhile, Iren has entered into discussions with a
mumber of Western European cowrtries and the United Siates
for investuent in uranium enrichuent facilities. A 10%
or about one billion French francs, share has been acguired
in the RURCDIF gascous diffusion cenrichmensi plant under
construction in Tricastin, France. Other shareholdexs
include France, Smin, Belgiua and Italy, and the piant
is expected to reach full capacity by the end of 1981,

Iran has also cmmﬁi.ted itself to subseribing to
25% of the shares of a similar racility called COHEDIF,
being planned with the other BURMIF mrtners,

To procure the uranium ore for envichment at this
facility and eventural us2 in its nuelear reactors, Iien
has already concluded agreemente-s with & number of
countries for ithe acquisition of some 30,000 tons of
ore. At home, one of the world‘s mosht extensive
searches for uranium deposits has been ilaunched; the
10~ year search is budgeted at $300 millisu. Aiso
urder consideration are joint ureaniua exploration efforxts
in several African couniries,

But looking to the long term, it is solar energy
which holds the greatest promise for Iranas a sourcs
of fully renewable, and perhaps even cheap cnergy. bSeveral
universities and research centers have commenced work
cn limited bul expanding Solar energy projects., Iehlavi
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University in Shiraz set up a solar energy center two

years age where research is conducted on space and water

heating, steam ccoking, Gehydration and desalimation,

Two center projects have been approved, one for design

and construction of 2 small town powered by solar energy, -
and the other, for the estabiishment of a 10-megawalt solar

power station., The Arya Mehr University in Tehran is

2180 invelved in sclar research, rrimrily on desalination

and photovoltaic cells,

Other studies are underway to determine suitable
sites for pilot wind and gecthermel plants within the
counsry, both of which have Ssome potential as long-term
substitutes for hydro-carbons.,

Iryan has amounced its willingness to cooperate
in international scientific reseaxch related to altermtive
sounces ¢of energy as another approach to reducing dependence
on hydrocaxbons,

Consexrvation Via Higher Prices

e G e -

Firally, Iran has attempted to encourage conser-
vation in actual use of petroleum products while dependence
on these products coxntinues in the short to medium term.
liost of the measures which have been emacted to ¢ate arxe
directed at reducing the rapid rmte of growth in demand
for gasoline, particularly by private automobile owners
and oprerators.

It might be surprising to note that the price of
premiumn gasoline in Iran is about $0.53 a gallen, not far
below the retail price in much of the United States. The
price of regular gesoline is about $0,43 a gallon. TFurther-
more, the prices of both premiur and regular gasoline are
slated to increase by an average of $0.11 a gallon each
vear for the next five years, By 1982, therefore, the prices
of premium and regular gasoline will stand a% $1.08 and
¢ 0.8 a gallon respectively.

The higher prices are expacted to stimulate
conservation in use by reducing wimecessary driving,
while simultaneously a switch to smailer and more fusl-
efficient automobiles. To speed up that tyansition,lran
has initiated a ceries to tax incentives for buyers ami.
operators of smaller automobiles.

In 1976, a2 once~only progressive tax on new
automobiles registered in Tenran was announcedj the
tax on a four-cylinder model was about $430, »ising to
$715 for a six-cylinder model and tec a not unsubstantial
$1,000 for the large eight-cylinder automobiles, Each
car is also subject to 2dditional anmnal taxes based on
engine size; a four—~cylinder automecbile is taxed $71, a
six~-cylinder avtomobile $142, and an eight-cylinder one
about $430 a year.
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. To further encourage purchase of smaller auto-

mobiles, Iran announced a subshantial cut in the import

duties for new, four-door, four-cylinder medels, with

engine capacities between 1,450 to 1,800 cc, and with a

Coiof. value under $5,000. The comnercial benefit taxes, :
which were as high a3 500% of the cif values of these |
“"asonomy class" automobiles were slashed to only 60% |
cutting back prices by a xeported $3,000 on average for

each auio mobile.

The increases in gasoline prices and the tax
incentives for smaller aubtomobiles have certainly reduced
the rmte of growth in gasoiine consumptionZBhough it is
still too early to Geitermine by just how much,

Noretheless, with these and other conservation
programs, Jlren expects that the total demestic consunpiion
of 1etroleun products for fiel uses, which increasec by
113%% a year during the Fourth Development Flan (1967-72)
and by 19.2% 2 year during the Fiftk Development Plan
{1973--78), will drop to an anaual rate of 11.3% during the

next five years, Thereaftew, it is mrojected that the
growth rate willi decline gradually to just under 8.0% a
ysar through 1987, ard to about 5.5% a year during the
last decade of the centuxry. :

The share of o0il-in the teotal primary ensrgy
congumption in the counmtry will thus drop, accqriing %o
recent estimates, from some 85% in 1977, to 72% in 1902
4o 63% in 1987 and ultimately to - 50% by 1997, i

FATURAL GAS STATISTICS TFOR JRAN

FRODUCTICN: 1976%
(Billion Cxnic Feet)

Coprany** Droduced  Uplizsd  Mared $FMlared
NIOC 10.1 6.2 3.9 38
NIQC/058C0 167404 T0%4% G709 23
SIRIP 8.8 0.7 : 8.C 92
IAPCO 22.9 1si 21.8 95
1M INOGO 16.6 .3 15,8 95
Total 1,817.4 T44.6 1,072.8 59

GONSUMPTIOW&;QEé?
(Piliion vubic sset)

: Amount % !
NIOC/05C8
Producer's Fuel : 235 10

Gas Injection , 342 5
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Anount £
NIOC & Affiljated Companies 145.1 2
Domestic ,Comercial & Other 83,4 11
Export to USSR via IGATI  327.7 4.
ABadan Refinery 383 5 %
Shahpur Chemical Company 4101 5
Net Deliveries to NGL 65.7 9
Plants

ot Deliveri

gg%rogﬁéggga 8 Egm§§%§g 46.9 €
Errors and Caission 19.3 3
TQTATL 744.6 100

*¥Figures ey not add up to totals due to rounding.

*¥¥NIOCs Natiomal Iranian 0il Company; 03C0:0il Sexvico
Company of Iran;IPAC:Iren Pan American 0il Companys
SIRIPsScciete Irang--Italienns des Petroles s LAPCO:Iavan
Petroleun Companys; IMINOCQ:Tran ‘Brine Internaitional OIL
GOQIIP&II:\?-: :

1l.Hedging Against The Ernergy Crisis:Two Perspectives

& consensus appears to be forming among energy
watchers that the world is heading toward major crvde oil
shortages within the comirg decade, mermaps 2o early
as the next few years, During recemt months, a wide
range of official and private forescasts have been published
warning that, in the absence of vatly increased enexgy
consexrvation, world demand for oil will approach
productive capacity, and then exceed it sometime in the
mid-1980°'s.,

The arguments laid forth in these reports may be
sunmarized as follows:

-Despite reduced mtos of economic growth in the
major industrialized md oil importing countries,
demand for energy will contirweto grow by scveral
percentage poinls each wve2r into the 1980 's.,

~Non-0il energy sources will not he devel oped

rapidly enough %6 make a major contribution to-
ward meeting incremental encrgy demand in these
countries before the end of the next decade,
Environmental , political, t2ehnicai and firmneial
considerations have led to major delays in the
developmen; of nuelear, shale ocil, co2l liquefaction
and solar energy progrems. Given the long lead
tines required to develop and ceomazsrcially produce
non-conventional cnergy sources, the impact of

such souwrces will nou besignificanl during this period.
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-Savings from comservation in the major importing
countries have been minoxr to date, and despite
even more vigorous attempts, will not significantly
reduse the anticipated growth in demand For energy.

-During the next few years, the supply problem will
be masked becavse of increased 0il production from
Alaska and the North Sea., After about 1980, the
flow cf o0il from these Ssources will stabilize and
camot rise to meet incremental increases in demand.

-Soviet Bloc countries may changefrom net exporters
of oil to net importers, as pmduction from theix
fields peaks and PoSsibly slump because of re-
Servoir pressure problems, :

-Increasing world demand and stable or stagmting
0il production in the impoxting countries will
ircrease reliance on OPEl 0il, Demand for OFEC
0oil may thus rise from the present level of 32
-million barrels 2 8ay, to a minimuvn of 35
million b/d (0ZCD forecast) or to 25 much as 47
to 51 million b/d (CIA forecast) -see Table I,

However, it is fr from ¢ exrtain, amlysis corelude,
whether the OPEC countries will bewilling ocreven able %o
supply such additiomal reouivements for crude 0il, Acccrding
to the CIA report, “... Projected worid demand for o0il will
approaich productive capacity by the early 1980°'s ard sub-
stantielly exceed capacity by 1985, In these circumstances,
Prices will rise sharply to ration available suppliss no
matter what Saudi Arabis dees,™

While one nigh%t question nethodology, statistical tase
or even the ohjectiviiy of any of these recent studies, their
findings are surprisingly simiiar,

The oil importing countries are on a collision course,
Unless massive new efforss 2xe mde at conservation, which
seems mnlikely given present attitudes and policies ,sexrious
oil shortages and sharply inereused jices occe w1z semetime in
the 1980's, seem incvitavle. Horeover, oil prices will be
pushed up mot by eny Jdecision made by the OTEC countries,
but by intermatioral mrket foives responding Ho suprly and
demand conditions,
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Concern over the likely consequences of oil shortages
and sudden jumps in priﬁps on . econonic growth and social
order witain the oil imporbing countries is not limited to
leaders in these countries along. Rather, many in the oil
exporting countries are also aware and concerned that .
substantial economic slowdown would not only affect demand
for their oil, but that social up-heaval in the industria-
ligzed countries could have wdesirable politic2l reper-
cussions elsevhere in the world as well. Both sides,
therefore, share a similar interest in preventing such
developmen b from taking place.

A5 an Iranian “enex rgy watcher,” I would like to subnit
for closer consideration two approaches by whivh 0il
exporters and importers might work together to try to
minimize the potential energy shortages of the 1980'3,

-.-- —4.-"---) --._-—a----m-—--—-uw -u— -

One approach covers agreement over systematic increases
in crude oil prices, andl the other calls for simulitaneous
incentives to encourange greater irtermatiorel trade in
naturel gas, Beth will, adm: tedly, entail costly lincreases
in delivered crergy nrlceu, ut are bssed on the sinmpie
prenise that there are no loungsr cheap and easy solutions
to the problenm of meeting energy needs.,

In the past, the media in many of the imdoriing
countries have been uvnfair, and at worse, irresronsible
in their reporting of intermational enprgy issuss,
espcially insofar as OrEC was concerned, This unoLﬁl-
bility, furthermore, has proved a disservice nat only teo
the oil experiers but to the importers thzmcelves, perhaps
to an evern greater degree,

The media's txeatmert of OPEC, and the preoccupation
with speculation over OFEC pricing deleJﬁv” Ya?e shipaded
the truc mature of the ensrgy problen, The rzy probrLem
has been treated not as a series of h;bAals o" aprxou&
appmachin{" shoriages, but rather, as the machinati on of
a few oil-xich neqert mtions in collusion, al timee, with
the international oil companies,

uch media attitudes have fostered compiacency in
the 1”po ting cowatries, and lave made If gnall cortri-
bution $o5 the semptation on the part of the pwb_iz or even
the leadership in these countries te discuss international
energy issues in sactioml rather than in rational terms,
What is still 1a:nlng today is & wide-~ranging intelleciual
appreciation of the problem, There is a nsed, for example,
to recognize, if not the legitimacy of the exisiting CPEC,
price structure, a2t leasgt the fact that present prices
are here to stay and cannot bul centinuc to go up, prerhaps
even a“amat1"a11v
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The question that must then be faced is, whethe»r the
market should be allowed to decide how much and at what rate
prices should rise, or whether the increases should be
preplamned to minimize the potential disturbance a sudden,
market-led hike would cause,

Such a dudden hike could mean a doubling of prices
within a one to two~year mriod, to bring oil prices in
line with mrices of alternate energy sources, estimted
variously at $20 to $30 a barrel oil equivalent. In
a tight supply situation, oil prices could be pushed up
even higher by over-anxious buyers, outBidding each
other to gain first access 1o limited oil.

The shock of a large and sudden hike is inestimable
and certainly undesirable. What is a more preferable
route is to initiate 2 series of planned, amual adjustments
which would raise prices to levels they would and dpurd-
othexwise reach in the mid to late 1980's but on a step
by step basis,

Systematic increases would sexrve several functions,
They would bring home to the consuning public the need for
serious cnergy conservation, remove the uncertainiy over
prices that has plagued planners in exporting and importing
countries alike, bring the price of oil on par with that
of altermate erergy sources and encourage the private sector
to make much needed investments in such sources,

The increases would also develop an imtellectual
ewareness of the energy problem, give the leadership in
the major importing countries the political will and
suppoxt to move ahead with stalled natioral ene gy
Planning, and finally, protect the purchasing powar of
exporting countries in the face of inflation and the
declining valuve of the dollar-

An zgreed increase of about 15% a year over the next
five to seven years, would for example, o a long way
toward meeting some of those tasks, This idea goes veyond
indexation proposals made or exr the lasy few yeairs and
since abandoned,

Wantod : A Boost for Natural Gas

T .

A second approach by which 0il exporters and importers
might work together to try to minimize the potential energy
shortages of the 1980's is the facilitation of greater
international trade in natural gas, Naturel gas has ilong
been recognized as a clean, cheap, convenient and fiexible
fuel with a wicde range of uses in heavinug, cooking and
industry as well as a feedstock in reivochenicals processing.
Its proven regervas worldwide, ircluding gas found dis-
solved in or lying over crude oil (associ2ted gns), ond
gas found in inlependent formations(non-associated feca¥e
are sufficient to support a large expansion in its present
trade.
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Today, the bulk of naturel gas consumption is concefe
trated in the Western Industrialized countries which have
so far been able to meet their needs primrily through
domestic production., However, domestic production in many
of these countries is expected to peak, and then slide,
within the next few years, while their demand for &as
continues to rise, : :

Imports of matural gas from OPEC countries, for
example , where much of the gas produced in association with
. erude oil isstill being flared, can help to offset that
gap. Total proved reserves ofOPEC gas are estimated at
790 trillion cubic feet (tef) or more than half the non-
commnvhist world total. These reserves zrye equivalent in
crude oil terms to some 137 billion barrcls.

With the exception of a few projects, notably in
Iran and Algeria, this large gas potential remains to be
fully exploited and utilized. Why? The primary barrier
to increased trade in naturel gas or processed liquefied
natural gas (LNG) is a firencial one. '

Presently, landed orices for imported gas in Western
markets are simply too low, and the costs of gathering, treatnent,
pProcessing and transportation over the long distances
involved are far too high, to make gas export financially
attractive to many OPEC countries. -

Most of the price formulas now in use tie the price 3
of landed gas to that of an equivalent amount of fuel oil.
What these formulas do not take into accowrt is the fact
that the cost of transporti ng gus may be as much as 10 times
that of transporting an equivalent amount of fuel oil.

The higher costs are attributable to massive investments
required for long-distance pipelines to transport naturml gos,
or the similarly large investments required for specially
designed and built carriers, gathering and liquefaction plants
at the point of origin and regasification plants at the
final destimation in the case of LNG,

Among the OPEC countries, Iran, for one, has a

- large natural gas export potential, with proved reserves

estinated at 370 tef ,second only in the world to those

of the Soviet Union and more than those of all other Middle

Fast countries combined. The larger portion of these

gas reserves, or about 53%, is of the associated kind,

produced in conjection with crude oil from the Khuzestan
oilfields., TUmtil a decade agoy most of the associated »
gas produced was flared or wasted; today, flaring in Iran

has been reduced by half. #

Completion of the Iran Gas Trunkline(IGATI)which
‘carries some 0.3 tcf of naturml gas a year to the -
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Soviet Union in exchange for assistance in the construction
of 2 steel plant in Isfahan and a machine tools plant in
Arak, was an early atteapt at harnessing and utilizing
associated ggms,

In addition to this export project, associated gas
has also been earmrked for three other uses: as feedstock
into the growing petrochemicals seéctor; for reinjection into
the country's oilfields not only to stabilize the rte of
pProduction but to increase maxinum yield from each reservoir:
and for general industrial, commercial and home uses within
the country. It is expected that by the mid-1980's, all
tgglgasdproduced from the Khuzestan oilfields will be
utilized. : :

Iren also houses huge non-associated g.s-fidds, many
discovered only in recent years, whose potential is at
least equal to, and perhaps twice as much as.those of
assoclated reserves., Important non-associated gasfields are
located in the Khuzestan area, Oeshnm Island, Kangan :
Khorasan and offshore in the Persian Gulf,

Four of the offshore discoveries, rseforred to as the
CyBy F and G finds are considered to.Dbe particularly
promising. The C structure, later reramed Pors field, was
chesen for development drilling first because of its
proXimity to shore., Several test wells have alreadg been
drilled into the Pars field, Others are also being drilled,
which if equally prolific, would indicate that this ficld
is one of the larget in the world, holding as much as 75 tcf,
according to the Mtional Iranian Gas Company(NIGC).

NIGC also expects that as it g2ins more information
about other fields through similar drilling activity,
Iran's current proved reserves figures will be revised
upward, ultimately approaching the 600 tef mark,

On the basis of its discoveries of non-associated &8,
Iren negotiated a 20-year sales contract with West Ge rmany,
France, Austria and Czechoslovakia for the export of some
0.6 tcf of gas a year, beginning in 1982, The Soviet Union
will take delivery of this gas on behalf of the European
buyers at the border near Astara, Gas for this project will
come from Kangan, and will be carried through a new pipe-
line to run parallel to the existing IGATI,

A third major export project, formed as a joint
venture between NIGC and a consortium of Europein,American
and Japanese companies, involves the export of between
0.8 to 1.2 tef of LNG a year, This so-called Klingas
project will drew on Pars field reserves over 2 beriod of
20 years. ! :

By the end of the Sixty Development Flan in 1983,
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these three projects will accourt for gas exports
totaling 1.4 tef a year, a miniscule amount compared to
Iran's total reserves, and only a fraction of the volume
the country could potentially export.

But Iran announced last year that it would no longer
consider new gas export projects because of existing
market conditions, With mtural gas prices tied to fuel
0oil prices, while the transportation costs are substantially
higher, the net returns on gas sales are obviously lower
vis -2~ vis oil sales, A country such as Iren, therefore
risks reducing its total foreign exchange earnings by
exporting gas, since customers for its high net return oil
would conccivably shift denand toward low net return gas.

If Iran is to enter into new gas export projects, it
will first require 2 major overhaul of intermational gas
price formulas. While few expect a "take" equivalent in
cnergy terms to that from oil, gas should nonetheless
commend a premium over other fossil fuels because of its
desirable properties. Moreover, as in the case of oil,
this price should be systematically increased until it aporo-
aches the cost of altermate energy sources within some
agreed upon time frame. But even with increased prices,
international trade in gas will only pick up significantly
if there is a fairer sharing of investment costs, and risks,
between exporters and importers,

Natural gas trade is characterized by a large degree of
inflexibility. Given the limited number of treatnent and
receiving facilities worldwide,. LNG, for example, which leaves
a given liquefaction plant must be delivered - more or less-
to the regasification plant for which it has been intended.

A seller cannot divert large volumes of its ING, as it could
divert its crude oil, to altermtive destimations over the
short to medium term. The inflexibility is, of course,
even greater where naturel gas is carried by long-distance
pipeline and the routes are physically fixed.

This raises important questions for the gas exporti
country., What if an LNG carrier explodes off the coast o
an importing country, leading to the closing down of receiving
termirels under pressure from environmentalists? Where
could the goes then be delivered?

To protect itself froa such incidents, however
unlikely, a seller might require a "take or pay clause,
in addition to a more equal sharing of capital investments.

The same inflexibility that binds the two sides, will
also result in justified demands by the buyers for gwmranteed
supplies at agreed upon prices. What is clear is that the
uncertainties that presently clouvd returel gas trade nmust
be removed rapidly before any one makes the massive
fimancial commitments necessary.
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Naturel gas can make an important contribution
to meeting energy needs in the coning years, And the
finaneial burden on the importing countries,of co-investing
in the required infra-structure is not overwhelmings;
particularly if one remembers that orders worth as much
as tens of billions of dollars for thousands of miles of
pipeline, dozens of liquefaction plants and hundred of
carriers will be placed with the importing countries themse-
1lves. The orders would, in the short term, create a moIXe
favourable balance of payments position for the importers,
boost their domestic industrial output, and wltimately,
assist them in securing more energy supplies.

The important factor is time. If one accepts that
the predicted energy crunch is not so very far off, and
given the long lead times of five to then years re quired
for LNG or pipeline projects, the decisions will have to
be made now,.

Source: Middle East Economnic Survey Vol .XXT,
No.14 Jamary 23, 1978.
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TABIE I

RECENT PUBLISHED FORECASTS OF WORLD DEMAND FOR OPFC OIL*
( million barrels a day )

Ul

1211 1980 1985 1990
ECD e 335 393 -
EXX ON - 58 " -
TEA - - 42+49 -
, W.d. Levy 34 37-39 - -
CIA 32 34 47-51 "
WAES AlIm* - 29-32 3639 -

*(ECD:0rganization for Economic Cooperation and Development :
Exxon 0il Corporation:INA:Internation/Energy Agency; /al
Walter J,Levy 0il Consultants; CIA:US Central
Intelligence Agency: WAES/MIT:Workshop on Altermate
Energy Strategies/Massachusetts Institute of
Technology. g

**WAES /MIT figures show demand for the non-communist world
only. Soviet Bloc demand for OPEC oil will account
for another 2 to 4 million barrels a day for the 1980
to 1985 period according to estinates.

TABIE II

IRAN'S NATURAL GAS POTENTIAL*
(Trillion Cubic Feet)

Field Proved Probable Possible
Khuzestan** 210 . 2%0 210
Khangiran 18 {8 18
Saraje}l 003 0-4 0-4
Gheshm 4 6 8
Kangan 1 15 21
Naxr 14 17 21
Aghar 10 12 15
Pars'C" 54 65 75
Taqdis"B" 25 50 89
Taqdis"F" 9 17 66
Ta.qdis"G" 7 15 39
Sarkhun 5 7 10
Kashu 5 10 15
Baba Ghiar 2 2 5
Total := 374.8 445 593

* National Iranian Gas Company estimates,

**Associated Gas only, The remaining fields are non-
associated gasfields.
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23 ECONOMIC AND COMMERCIAL FROSPECTS OF SOLAR ENERGY
By B.A. Rahmer

The study of solar energy conversion, previously
the preserve of small bands of enthusiasts, has suddenly
caught the imagination of the scientific worl d; of commeorcial
interests and of the public at large., 4 great deal of
serious research has been started over the past three or
four years though most researchers are, at this stage, more
interested in the long-term potentialities than the immediate
cogt-effectiveness of their various development schenes,
Some manufacturers and traders, on the other hand, are
already trying to push the sale of their own ralatively simple
solar encrgy devices,

Last month's London symposium on Beonomic and
Comnercial Assessment of Sclar Energy Conversion, organised
by the UK Section of ISES (the International Solar Energy
Society), has helped to some extent to clarify the issue,
The symposium concentrated, in the main, on space and water
heating devices - Presumably because most of the other sug-
gested applications of solar energy may be highly promising

in the long run but require initially a fzr greater amount
of fundamental resecarch, My, J.E.Perrott of the University
of Wales denonstrated, however, that the direct photovoltaic
conversion of sunlight into electricity - already used in
spacecraft - is now on the verge of competitiveness under

the most favourable conditions on each, nemely in desert areas
vhere no power is available from central stations, *

It was interesting to learn that some 15 000 solar-
heated hot water systems were in use in Florida already in
1965 -~ long before the onset of the international energy
Crisis - and that the number of solar thermal energy units
in a small country such as Isracl is now of the order of
100 000, 1In the UK, however, and in other countries with
similar climatic conditions, the consensus of informed opinion
is that the use of flat plate solar coll ectors even for
water heating ig at present uncompetitive, except perhaps

where the only alternative heating source is non-storage
el ectricity,

Th e economics of space heating

Space heating in the UK accounts for almost half
the national energy requirements, but the full-scele use of
solar panels for this purpose would be excessively expensive,
chiefly because sunshine is a rare rhenomenon during the

* lluch more Optimistic cleims have Jjust been made by
Mr.S.R.Ovshinsky, of Energy QUonwersion Devices Ino.,
Troy, Mich, US4, according to whom the production
cost of solar cells can be dramatically ocut by the
use of novel materials, i /

L R
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winter months when heating requirements are largesi. It
would be theoretically possible to store the heat from the
sun for use in winter (inunderground water tanks, for exam-
ple), but the acoompanying table indicates that the invest-
nent cost of a combined sclar heating and storage system in
a typical private dwelling house would probably be sbout 15
times that of a comparable gas-fired systen. It goes without
saying that, on the basis of present-day prices, an initi=l
investment expen@iturs of this order cannot easily be recov-
ered by the subsequent anmual savings on fuecl,

Investnent returns

allowing, however, for the poor returns from gost

altermative forms of investment in the present inflationary
situation, sclar devices will be regarded as & less unatira-
octive investment than appears from the gquoted figuress and
experts secan to be in general agreement that solar-based
heating, in the spring and sutumn if not the vwhole year round,
could gradually beco-me more competitive even in countries
like the UK, Private houscowners are prominent among
prospective purchasers of solar installations, and the
interest rates from capital investments which are normally
available to them (such as from building society deposits)
have lately been below the rate of UK price inflations

they will in future, at best, be slightly above the inflation
rate, giving them a de facto annual yicld of not more than,
say, 1-2 per cent, The fact should also be tsken into
account that earnings from the latter investments would be
subject to income tax while the installation of solar
devices can be financed by mortgage loans which entitle

the mortgagor to special tex relief,

Mauel prices %o double ?

There is also a high degrec of probability that fuel
prices will in future rise even more rapidly than prices
in general. The UK Department of Energy appears to think
that the real internal price of fudl may double by the year
2000, rising a‘b};.vcra.ge anmuel rates of about 3% per cent,
The fuel bill of the gas-fired house in the accompanying table
has been estimated at £ 120 anmueally (in temas of 1976
prices) throughout the 15-year life-time of the heating
system, But, allowing for the assumed special rise in fuel
prices, the bill (again in terms of a stable general price
level) would go up to nearly £ 195 in the last year, avera-
ging nearly £ 155 annuelly over the periocd as & wholee The
overall financial advantage of conventional heating systems
would then be correspondingly smallere

There are, at atthe same time, feir chances for
improving the technicel efficiency of sclar ccllectors and,
above all, for developing mass production and thereby
reducing costs and sales prices. Illowever, virtually all the

el
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speekers at the consortium talked about the uncertainties
vhid® still bedevil the cutlook, and Messrs A.dl.Lancashire
end K,R.,W¥illiams, both of Shell, made the valid point thai
manufacturers would almost certainly hesitate to engage in
the mass production of solar heaters unless the government
decided to tilt the scales jm favour of the new devices by
granting special incentives such as tax rebates or subsidies.
E(’Gwe:mmen‘!: spending on solar energy in the UK is at present
relatively small, amounting to barely £ 1.5 million/year
though Britain may elso benefit from the special Ei&C provisione
The authors also suggest that mass
production could be helped by co—operation agreements of
manufacturers with large builders and local suthorities.

Government support

" The cell for govermment support is qualified by the
statament that this would only be justified if there is a
siznificant net saving of enerzy. The construfition of solar
collectors — as of 211 "energy-saving" devices - requires
itsedlf a significant initial energy expendituret it has been
suggested that the energy gein of a solar collector in the

UK(ie the saving of energy over its life-time compared
with the energy used in its manufacture) might be six to 12
according to how advanced a system is useds It should be
added that the construction of conventional heeting systems
also requires an out lay of enerzy, but it is certainly true-
that an effort should be made to reduce the energy require-
ments for the construction of solar devices,

The point was made — most forcefully by Mr.Julian

Keable of Helix Multi Professional Services — that heat pumps
might be used either to supplement the work of solar panels,
or as an alternative, Heat pumps, usually driven by elect-
ricity or gas, are utilising heat sources such as the ambient
conditions of air, water or earth temperatures which, in turn,
are entirdy derived from solar mnergy. Their use so far
has been mainly in the fidld of air conditioning or refri-
gerationy but, thanks to recent technical improvements, heat
pumps are now being used in the southern parts of the USA on
a quite substantial scale for cooling in summer and heating
in winters Properly engincered to UK climatic conditions,
the author considers it feasible to achieve a heating output
three times as large as the energy input.

COSTS CF HMZEG SYSTEMS IN A U,K, DWELLING HCUSH a)
n & per year (1976 prices)

Gag—~fired Solar and thermal Heat

system storage pump
Installation b) 40 600 53
llaintenance 10 10 20
Fual 120 Nil 60
Total o) 170 610 133

e
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a) Aseuming & new, wdll insulated fanily dwelling with
well-managed thermostatic controls, all the heat
systems to have a working lifc of fifteen Yoears,

b) The figures represent one-fifteenth of the initisl cost.

¢) CGross,; i.0. without allowancc for anortisation,
inflation, etec,

Referring again to the accompanying table, we find
that the assumed investment cost of a heat pump systan would
only be slightly higher than that of a comparable gas-fired
system, and very much smaller than that of solar pancls in
combination with thermal storage. The pump, as indicated,
would probably use only about one-third of the amount of
energy required for conventional gas-heating though its cost
may amount to perhaps one-half, because of such factors as
different tariff structures, Maintenance costs, admittedly,
would be reatively high but the indications sre that the
systamn, if mergeticelly fostered, could soon become highly
Ccompetitive, Leaving alone itg possible uses in industry
‘nd elgevhere, it is regarded as quite possible thai, within
20 years, heat pumps, probably driven by gas or cleciricity,
may provide 30 per cent or more of the domestic heeting
market in the UK,

The procecdings were suppl cmented by 2 report of
two Cambridge rescarchers - Messrs J.G.Littlor and R.B.
Thomas - on their 'autarchic’ housing projcot. Hclped by
heavy insulation, multiple glazing and othor special archi-
tectural features, the house in question is to depand for
its energy requircments entircly on solar coll cctors and
on & wind-driven genarator, One interesting fact cnerging
from these studies is that the wind gencrator appears to
be superior as a sourceof hoat,

WO OR W NN XN

rceci Petrol cum Economist, August 1977.
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2.4 LNERCY PLAN OFFERS PRIZLS TO ALL - A U,S. EXPERIENCE
' by Edward Symonds

Cn the evening of April 20 in an address to both
chambers of the Congress, President Carter only partly
answered the question most vital to the entire future of
the international energy businesss Is the United States
which holds more of the trumps than any other major predu--
cer or consumer interested in looking beyond its own short-
term national interest in energy affairs? 4Although in his
National Energy Plan he failed to pay attention to the
international aspects, there is no reason to doubt that the

domestic emphasis and direction as pronounced will hold
good at least until the 1980s.

Though the outcome depends on difficult Congressional .
decisions, the confidence of this prediction rests partly
on the basic stability of the “merican political and economic
structure, and partly on the fact that the preceding
Administration, so different in party sympathies =snd tactical
possibilities, had already endorsed most of the policies
now adopted by President Carter, Efficiency in use is still
being heavily stressed as it was the 55 miles/hour national
speed 1limit and the 27.5 miles/US gallon motorcar target
introduced by the preceding Administration, A reduced level
of imports down to 6 million barrels a day by 1985 (1ess
than half the level predicted for that year) is the objective
now, as it was when the Ford Administration announced the
qﬁg?{s;}mr barrel import fee. (Imports were 7.3 million b/d in

This time, Special wellhead taxes will also be
imposed on existing supplies of domestic oil, equal to
the difference between the present controlled price of oil
and the world price, to force up the whole price level of
indigenous crudes produced. The money thus collected will
be returned to "the consumors and workers of fmerica,"

Efforts to stimulate production will continue to
focus on new gas and new o0il - with the addition of the
Proposed Energy Resources Fund to foster activity in new
producing areas €'rca’. Ag last time; environmmental problems
will offer a stumbling block, and have forced the Carter
4dministration to postpone its message on the enviromment
until after the energy plan has tested Congressional and

public feelings,

The main difference between the old and new
Programme comes from the increased sense of urgency., This
was explained by Prosident Carter at a press conference
shortly before the energy message vwas delivered, in terms

of a less hopeful long-term supply outlooke. Some years
880 = probably because of an inexact interpretation of the
terms proved, indicated, inferred and probable reserves =
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the Contral Intelligence Agency provided the basis for !
exaggerated estimates of the scale of world petrol eum

resourcess In a recently rcleased report it has drastically

reduced its estimates, bringing then closer to those prepared

by major oil companies, Largely because of a finding a
that the Soviet Union may have to import as much as 3

million barrels daily within the noxt 10 years, the official

view now conforms with those oil companies that have for

Some years been warning that supplies will become

increasingly tight during the 1980s,

Emphasis on gascline

The prudent course in this new perspective is te

cut back petrol eum consumption befor e market forces begin

to impose too high a price. Gasoline consumption, account- |
ing for nearly helf the total oil demand in the United i
States, is the prime target for the Carter programmae, But |
the barriers to much higher gasoline prices are judged to |
be almost insuperabl e, Consequently, the proposed additi- |
onal tax will not come into forca until the beginning of

1979 and then only at the modest rate of 5 cents per US

gallon, compared with the present federal tax of 4 cents.
The proposal is that gasoline shall carry an extra tax.of
upto 50 cents per gallon, but not until the 1980s and then
only if gasoline consumption maintains its recent growth rate .
of 5 per cent or more enmially, To . discourage the conti- -
muation of this rate, targot consumption figures are being

worked cut with the total expected to start declining

a-fter 1980.

Because of the unlikeliness of this shrinkage direct
restraints arec to be placed on wasteful cars. Excluding
those imported from Canada and thosec already on the road,

& tax ranging up to B 2500 will be imposed on oars deliver-
ing 11 miles/US gellon or less, and produced in 1985 or
laters 4s a further inducement, rebates will be paid for
cars with outstanding wileage records- 500, for instance,
on cars (excluding imports) delivering 38 mil es/US gallon or
more. Iligher taxes are also in store for gasoline used in
boats, private planes and for other inessential purposes,

Even more striking, however, are the proposed
increases 1in taxes on crude oil. although full decontrol
proved too bitter a pill to swallow, a similar effect will be
achieved by a wellhead tax that will raise the lower-tier
price to the upper-tier level through the imposition of a
new levy, effective within 30 days of enactment of the pro-
gramme, of about B5 per barrel on lower-tier ('odd') oil,
Territory oil will be decontroll ed; other new oil, defined
as that flowing from new wells lying at least 5 miles from
any existing well, will be progressively released, allowing
it to rise over three years to the 1977 landed price of
imports (at present some £14.50 per barrel), with allowances
for US inflation. Through an accel eration of the timetable

Bata
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set out in the Ford Administration's Energzy Policy and
Conservation Act, the wellhead tax on upper-tier ('new')
oil will allow the price of that oil to rise to the
world level by lay 1979.

This programme will not iron out a:il;lwiﬂ{f pregent
: 2 kot i o far
a%%&éﬁ"%ogflgg 3. gl%ﬁggﬁé %ﬁ'le' fnérmbia oompl%x
entitlement system. For products it will have the advance

of eliminating, after the end of sumner, price and allocate
ion controls on gasoline and all other productse

: In the hope that the Natural Gas Aot of 1938 will

at last be repealed, the Administration proposes that a
similar phased decontrol programme be applied to gas, For

new gas {]grom wells spudded this-year or later, and with the
same 5-mile restriction) the oil-equivalent price will be
allowed - a difficult concept, estimated to yield about

£1.75 pep thousand cu ft in today's market. For old ges

32 cents will be the floor and P 1.45 the ceiling as contracts
for flowing gas expire, «sxemptions for small producers

and for direct purchases by industrial consumers are expected
to be renewed. Intrastate purchases, .which provided

a lifeline for essential uses during last winter's supply crisis,

will henceforth be contrell ed = but. a2t the higher-price

levels indicated ebove, 23

S 4s with the $30 billion to be collected under the
1975 propesals, consumers and politiocians ere already vying
for the spoils of the wellhead and other tax increases,

The orude tax alone is expected to yiedld some £18 billion
annually. LHere again the Carter Administration is following
precedent, The revenues will be returned to the consumer -
with the promise of a "dollar-for-dollar" rebate to home~ .

légating customers, whose o0il prices rise by as much as one
' iI‘d. . : "

. - President Carter's message was given added urgenoy
by the reocent surge in imports.  Bven in March when the most
severe weather had ended they were still running at 9.4 - ¢
million b/d - a 41 pexy cent inorease over the preceding year
although domestic demand had only risen by 4.1 per cente -
Meanvhile, dependence on thie 1east secure sources has been
&rowing at an alarming pace with volumes about doubling since
the embargo in the case of imports from Arebian and Nigerian

sources, while supplies from Venezue=la have fallen by 38
per cent and those from Canada by 54 per cent., Yet the
energy programme concentdates its efforts on reducing the
total volume of imports rather than on favouring those
sources likely to be least exposed to interruption, -

- ~@rlier this year the Congressional budget office
Presented an outline of five alternative encrgy policies
and indicated their possible impact on import volumes. 4t
one extreme was a programme to out imports to as low as.-

Saal
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some 2 million b/d by the mid-1980s, and the other was a
low consumer-cost programme allowing imports to soar to more
than 12 million b/d. In effect, the Carter package chooses
the middle ground with imports to be ocut below the latest
levels and with the growth of domestic demand to be slowed
down by strong emphasis on environmmental protection,

Tax or ts for savi-ngz en

To encourage energy saving tax oredits of up to

P410 per houschold are being offered to those who insulate
their- homes or in other ways cut down their energy consu—
mption, with up to £2 000 offered to those installing solar
collectors or similar devices., For industry, which will be
Tequired to switch progressively from oil or gas—-fired
boilers tc coal, an additional 10 per cent investment tax
credit will be offered to companies investing in power gen-
eration equipment to be cperated in conjunction with thair
process~-heat boilers. Through "co—generation" of this type,
refi-neries and similar energy-intensive plants expect to
D€ able to save as much as 500 000 b/d of residual oil or
equival ent,

A though air-quality standards will not be relaxed
to the extent demandéd by both o0il and ocoal suppliers, coal
consumption will be favoured to such an extent that domestic
supplies will be expected to rise by two-thirds to a total of
more than 1 billion tons in 1985. Great hopes are also ’
pinned on nuclear energy. Although the breeder reactor pro—
gramne is to be slowed down and the plutonium gycle indefi-
nitely held back, siting and other regulatory simplifications
will be iptroduced with the intention of cutting as much as
Oné-guarter off the present 1ead-time of about 10 gears

rfquired to authorise and complete a conventional nuclear
plant,

) The impact of the entire package on energy prices will
be sizeable, though offorts are to be made to soften it through
the tax rebates mentioned carlier, and to diréct it through
the introduction of rate reform in el ectricity supply and
incremental pricing of natural gass - uven so Mr,Charles
Schultze, chairman of the Cotnoil of..Coeonomic Advisors,
estimates that the price index will be forced up by nearly
z per cent at a time when the Administration is struggling to
hold the total rise at less than 6 per cent. If the effect
of the measures proposed is to bring a sharp drop in energy
use, the price impact would indeed be cushioned,

But much time and tenacity will be needed, if the
Carter programme is to reach its target of an energy growth
rate reduced from an actual 4.8 per cent last yoar to an aver-
age of less than 2 per cent in the Years sheads Renewed warn-
ings over company profiteering and the neced for accounting
reassignments have raised fresh doubts whether the tenacity

iﬁl-zta direotion and the tinme is not later than the poley makers
ink,

Sources Petroleum Heonomist, Nay 1977,
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2,5 DLVILOPMINT OF OPZC GAS POTENTT AL COULD
ALLEVIATE ZNGRGY CRISIS

OPEC's huge natural gas reserves could make a subst-
antiel contribution towards all eviating the rapidly evolving
energy orisis, but only if higher prices and a fairer shar-
ing of ‘risk between buyers and sellers permits a full-scale
mobilization of these reserves, according to lir, Nordine
Ait Laoussine, the Vice President of Algeria's national oil
company Sonatrach. Speaking to the fifth International
Liquefied Natural Gas (LNG) Conference in Dusseldorf on
29th ZAugust, Mr, Ait Laoussine said that current gas exports
from OPLC amount to 19 billion ocubic meters annually- or
340,000 b/d of o0il equival ent - while some 120 billion

ou.ns/y are flared. Contracts already signed by OPEC

members will raise exports to 3 million b/d of 0il equival-
ent by 1985, but this figure is dwarfed by total OPLEC gas

reserves estimated at 22,000 billion cu ms, or 140 billion

barrels of oil equivalent, capable of sustaining gas exports
equivalent to 20 million b/& of oil,

| 3y 4mong the main points made by lr, 4it Laocussine in
his speech were the following s - : 2

-~ dlgeria does not expect hydrocarbons from tar Sands,
shale and coal to make a significant contribution
to energy supplies in the next 15 years. Studies indi<
cate that by 1990 these sources are unlikely to contri-
bute more than 1.5 million b/d of 0il equivalent %o
world supply, requiring an investment of some $60° billion,

- Pricing of LNG in oconsumer markets on the basis of fuel

. 0il would lead to 2 negative value of between 40 and 70
cents at 'the wellhead for the producer, Using the conc ept
of a guaranteed minimum price, Algeria is currently
Tecelving 30-40 cents per million Btu as the wellhead,
equivalent to 4 2.00/barrel on oil equival ent,

= Btuddos by Sonatrach show that the price of synthetic gas
from coal in the US will be in the area of P6450/million
B%u in 1985, vhich is almost double the highest price
authorized by the FPC for regasified imports from Algeria,
"In other words, the fob price of Alzerian LNG could more
‘than double before other sources of energy begin to :
generate even a modest return for the countries which
produce them," -
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The following is a summary of Mr, Ait Laoussine's
speech &

After noting that the signs of a new energy crisis
are already visible, and that i twill be difficult to mest
world energy demand in future years, Mr. Ait Laoussine said
that while the search for non-conventional energy sources
should be continued, attention should also be given to the
prospects for developing other energy sources,

"One of the main incremental sources of energy lies
in conservation, The CECD has estimated that a sustained
conservati~on progrem could result in economies equival ent
%0 4 milli-on b/d by 1985. This is comparable to the combined
current production of Kuwait and the UAE, although one must
remair sceptical about the real possibility of achieving
economies of this secal Ce

"As for the other possible sources of energy .... we
for our part estimate that in the best possible circumstances
liquid or gaseous hydrocarbons extracted from shal ey, tar
sands or coal will co-ntribute less than 1.5 million b/d in
1990 ~ when world oil consumption is expected to exceed 90
midlion b/d ~ while requiring an investment of around B 60
billion at current prices.

"In these circumstances, why do we not turn to the
considerab-le gas reserves in the OPEC countries, and all the
more so si-nce this valuable energy source is at present

mostly wasted through fla-ring? OPEC natural gas reserves
already contribute significantly to world natural gas supplies
in the fom of LNG or via international gas pipelines,
Thus 10 billion cubic meters of gas, equivalent to 180,000
b/d of 0il , are currently being exported annually as LNG,
Pipeline exports amount to 9 billion cu.ms./year or 160,000
b/d of 0il equival ent, These fizures, how-ever, represent
only a small proportion of +the sales agreements already
signed by the OP&C countriee,

"In fact, the gas export projects announced by various
OPLC countries cover a volume of some 165 billion cu.ms. /year,
of which some 444 are in dlgeria and around 36/ in the Gulf
States, including Iranian gas exports to Eurcpe by pipeline
via the Soviet Union, These projects, most of which will be
operational by 1985, amount to the equival ent of 3 million b/d
or 10/ of OPEC's current oil production,

"But this figure is itself relatively insignificant
when compa~red to the potential of CPEC's total reserves,
which have been estimatod at some 22,000 billion cubic meters
or 140 billion barrels of oil equivalent. I am convinced
this estimate is well below OPEC's real Treserves, since
important brospects have not yet been the object of sustained
exploration and several gas fields have not been fully delincated,
as is the casge in Algeria. In fact the &as Teserves so far

Seile
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disc®rered come from "acci-dental" discoveries, since explo-
ration for gas on its own has not been encouraged outside
the consuming countries,

"Having established that OPEC's gas reserves are
undeniably a major world energy source, it is appropriate
to examine how they were exploited in 1976 when, although
OPLC gas exports rose to 20 billion cu.ms./y, some 120 billion
cu.ms, was flared, This wastage amounts to 2.2 million b/d
of 0il equivalent or more than half the potential en ergy
conservation estimated by the OECD in 1985, It 2lso represents
three-quarters of Western Burope's 1975 gas consumption, two
and a half times the present consumpticn of West Germany,
and one .and a half times the 1990 projections of gynthetic
hydro-carbons production in 1990 from shale, tar sands and
coal together,

"Mhe utilization of OPEC's total gas reserves would
represent transactions 50 times larger than the present leovel,
Here it is a question of the potential production of a valu—
eble, noble and clean form of energy equal to 20 million b/d
of o0il equivalent, two and a half times the current opdput
of the USA or two-thirds of OPEC's present production. Thus
the export commitments so far entered into by the OPEC
ocountries represent only a fraction of the possible volume.
More specifically, they represent only T/ of existing
potential for the Gulf countries,

"The exploitation of the gas resources in the Gulf

would result in considerable movement of capital for the
purchase of tankers, processing plents and pipelines which
would have a beneficial effect on the balance of payments of
the consuming countries, These purchases are estimated at
1,000 LNG carriers of 125,000 cu,ms. capacity at a cost of
£150 million each, 100 liquefaction plants each with a capa-
city of 10 billion cu .ms./y at a unit cost of £1.5 billion,
and 100 regasification plants of 8 billion cu.ms, /y capafity
costi-ng $300 million ecach . Overall, the total ocapital
required to exploit natural gas in the Gulf alene would be
£300 billion, Unfortunately the derisory value so far
escribed to this non-renewabl ¢y high-performance and secure
Tesource has not encouraged certain OPEC countries to
~undertake export operations,

"In fact, on the basis of present fuel oil prices
in the main consuming countri esy an LNG project in the Gulf
aimed at supplyinz the US or Burcpean market would result in
a negative wellhead value for the exporter of 70 cents and
40 cents per million Btu respectively., If the fob sales
price had been calculated in this manner in 4Algeria, the
wellhead return would have been infinitesimal compared to the
revenue from oil in Btu teorms,

N
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"I¢ is for this reason that /lgeria has opposed the setting

of FOB prices for LNG on the basis of parity with fud oil prices
in the consuming countries and has ohtained a fairer value for

its exports thrcugh a guaranteed minimum prices. On the basis cof
current fob sales prices for LNG dlgeria receives at the wellhcad
between 30 and 40 cents per million Btu, or some $£2,00/barrel in
terms of 0il cquivalent. Gas producers in the US receive four
times as much,

"I believe the cost of access to alternative energy
sources gives the current price of LNG = considcreble margin for
improvement, so that an increase in the wellhead value of CPEC
gas is highly possible in economic terms. We have calculated
that in the Chicagzo area the cost of synthetic gas from cozl,
vhich is the most abundant resource capable of producing energy of
as high a quality as natural gas, would be in the region cf
$6.50 per million Btu in 1985 (1985 dollars), which is almost
double the highest price authorized by the Federal Fower Commnission
for regasified imports from algeria,

"This study shows that the production of one million Btu/
year in the form of LNG requires a2 cepital investment of some
£8.00 in Algeria and $9.00 in the Gulf, while for the production
of the sam® quantity of energy from alternative sources, not
taking into account the cost of environmental protection, the

investment reguired would be 50/ higher.

"In the future the price of natural gas as much as the
price of oil will determine the development of tar sands, shale,
coal oil, synthetic natural gas and the natural gas reserves
of the Gulf and the srctic regions. In other words, the fob price
of ilgerian LNG could more than double before other sources of
energy begin to gensrate even a modest return for the countries
which pro-duce them,

"The world enerzy situation has become so contradictory
that we no longer have the option of cheap supplies., Lither
prices will rise or supply will be inadeq_uate."

Yr., 4it Laoussine sa=id that in addition to a price
increase, a fairer division of risk between buyer and seller
would be required to mobilize QFEC gas reserves, since at present
more than half the investment must be put up by the seller.
4 typical US-oriented LNG project on the slgerian ownership pattern
costs about $4.2 billion at 1976 prices, and of this 2.3 billion
is for the production faci-lities in the producing country. If
the producer undertakes ha-1f the shipping, the percentage of the
overall cost he bears rises to 755. To co-unter this Mr, Ait
Laoussine proposes that the "cost of service" concept currently
applied to US public utilitics should be employed for international

LNG deals, starting downstream from the wellheal, on the
following bases s

- The seller's installations arc dedicated exclusively to the buyer

- The real costs of the delivery chain are transferred in toto
- to the buyer and paid for by the consumer.

~ The scller receives 2 guaranteed return on his investments.

Sources Middle Bast Survey.
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PROBLFMS FOR WORLD TRADE
by Andrew Lunsden

Of late there is at least an increasing appreciation of
the central problem concexrning this premium fuel; either
usage nust be curtailed in the main consuming arcas, with
consequent pressure on alternatives including oil, or the
very expensive internatiomal / must be raiscd from' 1ts Ltrade
comparatively low current levels, The ideal third solution-
a great increase in the naturel gas reserves of the main
consuning areas- has to be borne in mind, but cannot be
relied on by planmners now trying to make energy balance
forecasts,

To take the last point first, since it sets the scene
for the other choices to be made, the proved gas reserves
of the main consuming areas in the free world (North America
and Western Europe) at the start of this year were under 12000
billion cubic metres while consumption-very nearly equalling
production-was some 840 billion cu m in 1976+ Dividing
reserves by the 1976 rate of production gives the prospect
that North America will mun out of natural gas by 1990-only
12 years from now- and Western Furope by about the year
2000, With the US 30 per cent dependent on Matural gas
for its total erergy supply, and Western “urope 13 per cent
dependent (going as high as 47 per cent in the Nether-
lands ) this is a sombre picture to set alongeide the
effort to reduce proportionate dependence on oil. Two
gathering crises seem to be set for a common crunch
point in the last decade of this century.

It is, of course, necessary to ask whether the "prpved"
 figure for maturel gas reserves is the proper indicator to
use,  "'Probable” extra natural gas reserves in Western
Europe (ie the volumes confidently expected when the
negessary work on proving up is done)would add another .
.seven years or so at 1976 rates of production.

Beyond "probable’ there is a further category of
"possible", meaning statistically possible based on a
combimation of present geological knowledge and the
historic rmte of success in exploring for gas, In

this category it has been estimated that US natural g@s
resexrves could be four times the "proved" level (see
footnote (b) to the accompanying table of production and
resexrves),

Convemsion of the '"possible" reserves in the US to
proved status, assuming the gas was there, would require
a massive programme of exploration and development, but
would transform not merely the US but the global energy
picture. The decline in US naturl gas consumption, with
its unpleasant side effects on oil demand, would be
arrested or reversed. The largest gas consumer in the
world(40 per cent of global consumption ))would free
itself of the need te find marginal gas supplies abroad.
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And self sufficiency - if all the "possible" resexves could
conceivably be tapped - would jump b% 40 or more years., The
resulting time-span would be reasombly comfortable, given
the serious work now being undertakne on commercially viable
processes for gasification of coal.

The uravoidable search for imgorts.

Ty g - ——

The only major consumers left inthe market for growing
supplies of internltionallg traded gas would be Western
Europe and Japan, and the Soviet sgtellities in the Eastern
bloc. Both are in some respects better placed than the US
to receive rising gas imports: Europe because its existing
reserves have 2 longer life and because the continent is
better placed geogrephically vis-a-vis Africa and even Iran;
Japan because it can turn to Brunei, Indornesia, Malaysia,
and Western Australia (and currentls to Alaska) as well
as to the Gulf., However, it would be foolish to assume
that there is much chamge of US pressure on internaticmnal
demand for gas being averted by a swift proving up of vast
new indigenous reserves, or that any ncw reserves courd restore
US self-sufficiency within a decade. The price which Europe
and Japan are going to have to my for gas iaports over the
rest of this century are going to be further inflated by US
entry into the market.

Assuning, as companies supplying gas to the consuaner
in the US, Western Europe and Japan must do, that no major
reversal in the run-down of US gas reserves is going to come
about for at least a decade, the prospect is for rising gas
imports coupled (thanks to higher prices)with a slower rise-
but presumably no fall- in global natural gas consumption.
Internationally trmded matural gas in 1976 totalled an
estimated 137 billion cubic metres, or some 10 per cent
of total global natural gas consumption. One recent
estimate* is that just over 20 years from now imports by
Western Europe (230), North America (170), and Japn
(85) could total some 490 billion cu m a year, a mnore
than three-fold jump, On the most conservate estimate it
may be supposed that this would involve a transfer of
some $40 billion a year from consuming nations to rnatural
gas suppliers, excluding the capital cost of pipelines,
LNG facilities, etc.

This very rough forecast of the cash transfer that
may be looming up leads on .to the peculiar difficulties
attached to a major increase in international trading
of natural gas., This could well be summarised as the
cnergy crisis concealed behind the more obvious and pre-
eminent worry about oil., World reserves of proved(let
along probable or possible) maturl gas are very large,
equal to quarter to half a century of consumption at the
1976 rate (see footnote(e) in our table for qualifications).

*Global Prospects 1985-2000, Workshop on Alternative Enexrgy
Strategies.
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The distribution geographically has been more forturzte
than with o0il, except in the luckless case of Japan, but
with self-sufficiency prospectively on the down-turn in
the USA and Wiestern %111‘01)8, the greatest reservoir of
unutilised natural gas is to be found in the oil-associated
and dissociated gas fields in the Middle East, primarily
Iran, and Africa. :

OFEC'S standpoint on_exports

———— e s ——— —————— o —

A start was made some time ago on tpping .the surplus
gas of North Africa where Algeria and Libya are already
well established suppliers, primarily to Westem Europe
but also on a small scale (as LNG) o North America.
Jockeying for firm contracts with these countries and

also with newer sources in the Middle East has also

been going on for some years, resulting in several najor
deals that should be operatioml in the 1980s (viz the
arrangement by which Iran will supply 17 billion cu n a
year of gos to the Russians of which 11 billion will be
'switched" to Western Burope; 25 billion cu m yerr to go
to North America from Algeria as LVG, and possibly further
large quantities from Nigeria; up to 11 billion cu n year
to g, possibly by pipeline, from Algeria to Italy; and

at least 3.2 billion cu m ye~r to go f rom the Gulf to
Japan). The totals are still very uncertain, but they fall
far shart of the import requirement th-t may have to be
lined up 20 years from now on the already quoted projectims
for Western Burope, the USA, and Japan. :

~ Gross production of natural gas in the Middle East in
1976 (excluding gas reinjected but including gas flared)

was about 130 billion cmbic metres with a fustler 40 billion
flared in Africa, Setting aside problems of quality, access,
and transport, Africa and the Middle East are unquestionably
the obvious places to go if the natural gas ‘self-sufficicney
of the major consuming blocs tails off as expected., Here
lies the encergy crisis to some degree masked by the pre-

Algeria have alrecady
gaid that they are not open to any contracts further
than the onos now approved in principles; Saudi Arabia has

821id that it is not open to export projects until it has

settled ‘its interml programme for ges utilisation; and

all OPEC states are agreed that gas export projects and
pricing are a matter of common concern, and Iran and Venezuela
have agreed to produce a joint policy docuvmexnt.

Noxth-South talks

Natural gns accordingly takes an as yet shadown,but
likely to become all too clear, place on the south side of
the North-South dialogue-that is, anong the rmw naterials
required by the industrialised world,but viewed as a finite
resource by owners in the developing world, The virtues

- of matural gas, both as fuel and as petrochemicals feedstock

are apparent to two owners, 2nd though gas export mrices have
8o far lagged behind parity with competitive oils in gos
importing markets, OFNC spokesmen have already mrde it clear
that they do mnot intend to go on sharing the historic US
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and Western Buropean view of naturcl gas as a cheap supplement

to the energy balance. It can be assumed that not only in

capit2l investment, but in sums transferred to producer states,

the major consuming blocs are going to the made to pay very

dearly for incrememtal matural gas supplies a decade or so from

nows or cuvt gas consumption in line with decreasing self- x
sufficiency %;hrowing the burden on other high-cost energy
supplies)s; or, in the case of the USA, deliberately set ovtto
develop very substantial cxtra reserves at home,

WORLD :ESTIMATFD COMM"RCIAL PRCDUCTION OF WATURAL GAS AND PROVED
RESERVES

——— T — —— ————— ———— T T g - —— v

Commercial Reservesb) as % Life
Productior ) Ist Jan. Ist dan. of of
1975 1976 1970 1977 world, reservesc)
years.
North America
USA 4) 569,40 - 560,30 7791 6117 9.4 1
Camdac) 87.50 88.90 1473 1651 2o 19
657___ _649___ 9264 7168 s 3R
Caribbean ,
Venezuegla* 12.715 1250 151 1152 1.8 94 =
Trinidad 1.40 1.50 85 97 2 65
Colombia -2:10 -2:20 79 141 a2 .84
' 3. s A6 BTG 1390 2.1, 87
Other lLatin
Anmerica
Argentina 6.30 6.30 181 192 o) 30
Bolivia 480" 1180 68 141 .2 74
Brazil 0.60 0.60 26 25 negi 42
‘Chile 3 .60 360 79 ST o1 16
Beuador* 0.03 0.03 20 150 0l -
Mexico 16.90 17.20 340 339 D 20
Peru LVl Ry 62 o1 69
i s TR Gripns Sogqiitin & SEER 0N
Middle Bast
Abu Dhabi* Tl 1.50 249 566 9 3 3 § "~
Bhraihn 2.10 2.10 11 84 a 40 ;
Duabi* 0.60 0.60 20 42 negi 70
Iran?dg 17.00 17.60 3030 10708 16.5 608
Iraq*d 1.60 1.50 552 764 p S 509
Israel 0.06 0,60 2 1 negi ———
Kuwait*f) e 5.38 1215 969 125 180
Omnan 0.40 0,50 57 56 e 112
Qatar*g) 2.22

Rete. .., o8 779 1.2 351
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WORID : ESTIMATFD COMMERCIAL, PRODUCTION OF NATURAL GAS AND PROVED

RESERVES
Biliion{Thousand million )cubie
metres+
Commercial Reserves b) as % of Life of
Production a) 1st Jan.1st Jan. world. reserves ¢)
."c"n“‘."o'."o-‘!%'?i -l gt 1q'_7§_._.1?29__."!%?2._‘_._’_._.-._._y:g%l_'s_ -
S.Arabia*d) 3.30 4,30 1498 1855 2.9 431
Sharjah* na " na m ' 28 negl -
Syria g) 0T 0.18" 14 100 e -
Turkey 0.10 0.10 Q 1 negl -
34 %6 t86i 15953 7 B TR 7
Africa _
Al geria¥* . 6.30 7.20 4106 3563 50 495
Angola Cabinda0.06 0.06 28 42 negl -
Congo - 0.02 0.02 na 28 negl -
Egyrt 0.40 0.40 40 79 .l 198
Gﬂ-bon* i 0.05 0005; 14 ?9 .1 -
Libya* 3.80 4,00 736 730 1.1 183
Morocco 0.07 0.08 1 1 negl -
Nigeria* 0.40 0.40 142 1245 1.9 -
Tunisia D21 0.21 14 186 J -
Za.iI‘e - o - 54 01 ey
T i2 . 5081 5998 9.3 500
Western Europe
Austria 2.56 2.49 g 16 negl 6
Dennmark - - - 65 % | -
France T30 7.10 204 140 o2 20
W.Germany 18.20 18.80 292 209 o3 1
Greece - - - 11 negl -
Ireland - - - 285 o4’ -
Ttaly 13.80 14.80 198 . 200 o2 14
Netherlands 90.85 96,00 2421 1760 2.7 18
No rwa - - - 524 .8 -
Spain 0.10 0,10 e 14 negl 140
Ko 36.85 38.70 991 809 1.2 21
169 £78 4117 4031 6.2 23
Far East 2 '
Afghanistan 3,00 3.00 144 i 4 .1 26
Australia.’ “5.00 5.95 357 915 1.4 154
Bangladesh.  0.60 0.60 = 226 o3 377
Brunei 6.00 T.76 57 238 o4 31
Burma 0.20 0.20 3 3 negl 20
India 1.00 1317 40 9 g 85
Indonesia* 1.00 1.00 79. 680 - 1.0 680
Japan 2.43 2.48 20 59 o1 24
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WORLD : ESTIMATED COM'IFRCIAL PRODUCT ION OF NATURAL GAS AND
PROVFD RESERVFES

Billion (thousand mill on)cubic netrest

T —————— i ——_———_—————————————————————————————————_——— - ——— g ——

Comuercial Reserves b) as % of Life o
Productiona) 1st Jan. ist Jan. world. zreserves c)
1975 1976 1970 1977 years
Ma.laysia 0-30 0.32 57 425 ¢ -
N Zealand 0.30 1.68 184 175 o) 104
Taiwan 1.90 2.00 28 22 negl 1
Thailand - - - 28 negl -
27 31 208, 2396 a8 i
FR'E WORLD
W Hemisphere 703 696 10915 10124 15.6 15
E Hemisphere 241 257 17566 29378 4543 114
944 953 28481 39502 60,9 41
of which,
OPEC* 55 58 12619 23301  36.0 402
USSR & Eastern
Europe
Albania n na 9 11 negl -
Bulgaria 0.20 0.22 28 13 negl 59
Czechoslovakia
0.72 0.80 14 17 negl 21
E Germany 8.10 8.30 14 100 .2 12
Hungary 5.20 6.00 119 108 S 18
POland 6;00 6-60 9 97 01 15
Romania 26.50 30,50 170 187 o3 6
USSR 289,00 320,00 9119 24000 370 75
Yugoslaiva y e 55 1 . 73 34 : 59 01 34
337 374 9516 24592 37.9 66
China 16 4 102 718 143 42
World : 1297 1344 38099 64812  100.0 48

+ For rough equivalents in cubic feet divide by 10 for billion
' cubic feet d2ily; divide reserves by 30 for million million
cubic metre = 35,315 cu ft.

*¥VMember of OFEC.

a)Excluding flared or reinjected. b)¥ainly exuluding probable 2 nd
poscible reserves, primrily Irenian, which if included might
raise global reserves sone 50 per cent. In additio:, an American
Gas Association sponsored survey has estimted that proved,
probable and possible US natural g2s reserves could be a combined
26000 billion cu m or four times the proved level used in this
table. ey 2 : ; s ;

“+m
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The Potential Gas Comuittec puts proved, probable,
possible, and speculr tive reserves 2% 32 000 billion
cu m. Due to rounding, percentages my not quite equal
100, Negal = under .08 per cent. c) Reserves at 1st
dan 1977 divided by 1976 rate of comnercizl Production,
Fxclusion of wasted &2s production means life of reserves
is somewhat overstatca - however, rescrves are conser—
vative, being confined to proved. d) Proportion of
reserves associated with oil: USA 27 per cent. Trn 56
per cent, Iraq 65 per cents Saudi Armbia 78 per. cent
(half share of Neutrol Zone included). e) Includes

‘Mackenzie Delta and Arctic Islands. f) Includes half

share of Neutrl Zone. &) Proved 218 probable reserves
combined,

* K K K X ¥ %

Source : Petroleunm ECDBQ;nﬁst, July 1977.
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2.7 WORLD ENFRGY:
FROM RAPID GROWTH TO STANDSTILL
by B.A. Rahmer

The dyramic changes in the structure of energy supply -
and demand during the third quarter of this century, are
strikingly illustreated by the figures in the United Nations'
latest specialised statistical survey.* 'The new compilation
contains detailed year-by-year information about production,
consumption and trading for all the main primary and secondary
fuels, covering over 200 cowntries with an estimated popul2tion
(in 1974) of 3890 million people~- virtually the whole world.
The preceding UN surveys were rather less comprehensive,
spanning much shorter periods. .

The most significant single fact emerging from the surveg-
and illustrated in the accompanying chart- is the more than three-
fold expansion of the world's aggregate consumption of energy
(execluding firewood and other "non-commerical" fuels),from
2493 million tonnes coal equivalent in 1950 to 7971 million
in 1974. Though there was a simultaneous population growth
of about 55 per cent, energy consumption per head in the
world as a whole doubled over the same 25 years from an
annmual avera%e of 1 004 kilogremmes, in terms of coal
equivalent, to as much as 2059 kg.

Total world energy consumption is shown to have risen
at average annual rates of 5.5 per cent in the 1950s, 5
per cent in the 1960s, and 4.8 per cent dvring 1971-73.
Not surprisingly, the growth virtually ended, at least
temporerily, in the wake of the hefty crude oil price in-
crease of 1973/74: there was a modest 0.8 per cent rise
in world energy consumption in 1974, but the Communist coun-
tries were not imnediately affected by the oil crisis, and
consumption in the non-Comnunist world actually declined by
about 1 per cent, Figures for 1975 in the UN study are
incomplete, buy they seem to indicate a standstill or small
overall decline in energy c onsumption even if the Communist
cowitries are inclvuded,

The economically advanced areas of the non-Comuw ist
world-North America, West Europe, Japan, Australia/New Zealand,
Sowsth Africa and Isreel-account for only about one-fifth
of the World's population, but they consumed in 1974 three-
fifths (4794 million tce ) of all the available energy. The
USSR and the other Communist countries of East Europe(excluding
Yugoslavia), with barely one-tenth of the world's population,
accounted in the same year for close on one-quarter( 1851million
tce) of world energy consumption.

*World Energy Supplies 1950-1974.Statistical Paper,Series3,
No.19 Price:clothbound US $38.00; paperbound US§{30.00(ox
equivalent in other curremcies).825 pages.Publishing Service,
United Nations, New York, MY 10017,U9A€(r1‘he compilation is

complete up to 1974 and also contain some figures for 1975).
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The remaining 70 per cent or so of the world's
population live in developing countries and had at their:
disposal less than 17 per cent of the comeréial fuel and
power resources available for consumption in 1974, How-
ever, contrary to widespread impressions, the relative
share of these countries (taken as a whole) has more than
doubled since 1950 when it amovnted to barely 6% per cent
of the total, and this increase was c¢cnly partially due ® the
explosive population growth in this part of the world.,

Sight should not be lost of the fact that most of the
developing countries have a warm climate with ¢ orrespondingly
low heating requirements, and that many of them make use of
relatively large-supplementary quantities of "non-commercial”
energy, including firewood as well as cow-dung (notably in
India), wind power, and muscle power of draught aninals,

Considerable differences in per capita consumption persist
not only between the industrial and pre-industrial mrts of the
world but, even more, between individual countries with
different economic and social standards. The US, at the top
oi the league 4, consumes, roughly speaking, between 2 and
5= times the amount of fuel and power, per head of population,
as the main countries of western and estern Furope, or
Australia and Japan (see accompanying table). More strikingly,
its per capita consumption equels 57 times that of India and
over 1 000 times that of Yenen. The people of North America-
some 236 million all told-account for just about one-third
of the world's aggregete energy consumption, and for nearly
half (48 per cent% of that in the non-Communist world,

I ———— ——— T ———— - T —— ———— T ———————— -

kg coal Solid Liquid Netural Primry

equiva- fuels fuels. gas electri-
e SR F G2 TONRSEINT P TN <l city. ___
World 2059 31.8 44.7 20.9 2.6
"larket economies:
Developed 6349 22.6 50.8 25+4 3.2

Comunist areas:
in Europe(and

USESR) 5139 44.4 31.8 22.8 1d
in Asia b) 675 85.0 1543 0.7 1:0
USA 11485 20.6 43 .9 3503 2.2
Canada 9816 9.3 - 27.8 i B
Australia 5997 46,7 43.5 7.8 25}
Wes‘b Ger'"ﬂ.any 5698 32.4 50.2 16.1 1.3
United Kingdom 5464 2841 45.0 15.4 15
USSR 5252 35.8 Dl 26.0 T
France 4342 19.6 66.3 10.2 Jall
Japan 3839 20-3 T4.4 2.5 2-7



Italy : 3224 6.9 5.4 14.5 Dee
Argentina 1861 3.0 TO. 4 25,1 145
II.].G]-G.‘. a 201 71 ~8 24:3 098 3.1
ngerl% 94 5-3 751:4 1531 4.2
Ethoipia _ 31 0.6 94.3 - Se1
ggli':::. 31 - 90.0 ~ 10,0
5 L 0700 ~ ¥
Yenen Aradb ; o
Republic 10 - 100.0 - -

,AI?Q% Bo rounding the figures do not always add up to

U0, :

b)though coal certainly predominates, there are independent
estinates according to which the share of other fuels in
China ( and therefore inthe whole of the Asiam Connunist
areas) is higher than shown, _

The quarter-century under review witnessed at least
three further developnents of fundamental significance:
a large-scale change from coal and lignite 40 hydrocarbon
fuels, a big increase in the generdtion of clectricity, and
% remarkable grovth in the volune of the intermitional fuel
rade. .

' Coal and lignite, the leading commercial fuels since the
start of the industrial evolution, still accounted for more
than half the world's energy consunption throughout the 1950s,
but their share by 1974 had fallen to less than one~third.

In absolute terms, coal and lignite consumption (excluding
bunkers )increased over the 25 year period by about 65 per cent-
je far less rapidly than total energy concumption (see chart)-
and this rise was chiefly concentrated in China, the USSR

and East FBumpe were the relative share of solid fuels has,
in general, rem2ined highly significant. The increase in coal
- and lignite consumption in the non-Communist world over the
_game priod amormted to barely 10 per cert; and, as a

result, there are very few non-Communist courtries left-
India and South Africa are the foremost examples - where
solid fuels in the mid-1970s continue as the predoninant
commercial fuels. . ,

Simdteneously, the share of hydrocirbon fuels in the
world's rapidly rising energy consumption went up from 37
per cent in 1650 to 654 per cent in 1974. .Inland consumption
of petroleun based-liquid fuels increased 5.3 - fold over
these years and naturel gas comsumption jncreased 6.8-fold,
the .former reaching over 2,300 million tonnes(3567 million
tcc) and the latter about 1250 billion cubic metres (1668
million tce). The sharp increase in the demand for these fuels
was an inevitable result of their competitive advantages,
though the consequent graduzl exhausion of the relevant
resexves makes it imperative during the remainder of this
century to concentrate on erergy conservation, on the develop-
ment of new alternative energy sources and, to some extent,
on a revival of coal and lignrite production.
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World consumption of electricity went up 6.5-fold
during the review pariod, reaching 6245 GWH in 1974.
Most of the electricity- indeed, an increasing proportion
over the period - came fron conventioml thernal plants
whose heat losses have significantly contributed to the
enormous increase in the demand for fossil fuels. (It
may be estimated, on the basis of the UN figures, that
nexrly one-third of the world's output of foseil fuels,
in terms of energy content, has been used in recent years
for the genemtion of electricity.) Against this,
consumption of primery electricity in 1974 included only
14%3 CWh hydro- and 234 GWh nuclear power, thus covering
1ittle more than one-gquarter of world demend for electric
gowerdand a mere 2.6 per cent of the world's total energy

emand.

" The expansion of the intermational fuel trade over the
25 years has also been nearly 6.5-fold., Iess than one-fifth
of 211 the available comnercial energy in 1950 exntered the
irternational trade, but the proportion in recent years
was, of course, chiefly due to the development of oil
production in the exporting centres of the Middle East
and Africa, and total crude oil exports, often over long
distances, moved up, year by year, from 141 million tonnes
in 1950 to a peak of 1574 million tonnes in 1974, Exports
constituted 26 per cent of the World’s ammual cride oil
production at the beginning and 56 per cent at the end of
the review period.

Exports of natuml gos were of little significance
in the 1950s and even in the early 1960s, but have since
been given a strong impetus through the development of
TNG fenkers and intre-continental pipeline gystems. They
" reached over 110 billion cu m in 1974, covering 8.8 per
cent of world demend for natural gas in that year, and
continue to grow at a yepid rate., The anmmual vdlumes of
solid fuels traded internationally during 1950-74 are
shown to have fluctuated between the equivalent of 6 and
9 per cent of world production of coal and lignite.

% = As far as countries with large or fairly large
populations are concerned. ' T nergy consunmption per
head is even larger in a few small oil»Producing
countries such as Kuwait, Qater,etc,

Source : Petroleum Econonist dJune 1977.-



2,8 FIVE-FOLD INCREASE IN LPG EAPURTS PREDICT=D BY 1985

According to an OPEC analysis, world LPG export availability
is expected to rise five-fold from the 9 million tons/year level
in 1975 to 35 million t/y by 1980-82 and 47 million t/y by 1985.
Of these volumes the OPEC share is estimated to be over 80;

(see tab-le on page 87

In anarticle in the latest issne of the OPEC Review, CPEC
Senior Economi c Analyst Abderrezaakj;onsiders whetner L2C trade JLYerroukhy
can expand in future at a sufficient rate to absorb the projected

surplus aveilable in the Gulf. He concludes that the projeoted
35 million ton-level for the early 1980's, equivalent to 830,000
b/d of crude, would be a substantial cont-ribution to the world
energy supply, and any surplus could be absorbed by further market
penetration,

However, this is dependent on the establishment of a market
pricing mechan-ism which in turn is governed by several factors.
Firstly LPG should be considered as a premium fuel because of its
inherent chara-cteristics; it is clean-burning, skiteble for a
variety of uses and easy to transport. Second-ly, the investment
required for LPG projects is high, but despite this Gulf producers
have shown a willingness to respond to market realities. Thir-dly,
potentiel additional availability will guarantee stability of supply.
However in order to ensure maximum market penetration, LPG should
be priced in relation to competitive oil products as far as

possible, . In this light, marketing possibilities should be
rl?examined in the two principal LPG importing countries, the US and
apan.

In the USy demand for imported LPG is growing due to declining
natural gas pro@uction. In 1975, imported LPG averaged around 404
of total consu-mption - 60 million tons - and marketing possibilities
are further enhanced by the compatibility between the LPG and the
natural gas markets (to the extent thet an LPC standby system is
held in readiness to tzke over in the event thzat the natural gas
supply is curtailed), The main end-user where increased consumption
is expeoted in industry, but further marketing possibilities lie
in petroc-hemical feedstocks, where LPG could be used as an alter—
native %o naphtha and gas 0il, and motor fuel blending. In the event
of President Carter's energy guidelines being enacted by law,
increased demand at higher price levels could be expected from the
industrial sec-tore

Japan, which is at prese-nt a considerable smaller market than

the US; is nevertheless the world's largest importer of seaborne
LPG, Over:the past five years, LPG imports have risen at a 125
average, considerably faster than the growth of overall energy con-
sumption. In the future, sesborne LPCG imports are expected to
continue on a large scale due to the combined effects of anti-
pollution measures and the resultant increase in demand for clean-
burning fuels, limited pipeline expansion programs and stagnating
domestic suppl-ies. Consumpti-on is expected to rise by 6-T77% over the
next few years in the traditional LPG-oriented markets of the
domestic, indu-strial and transportation sectors, but the largest
incregse is expected to come from the newly-emerging power
generation market,

Sources #iddle tast Survey




ESTTEATED LPG SAPORT AVATL ABILITY

(1000 tons/year)

Country 1978 Jshere 1980/82 ‘ishare 1985 jshare

— —— — — —
-.-.—.—.—.....—.—.-.-.—.—..—._.—.-'—.—.—..-.-'—.—.—.—.—.-. == o * = s g

QPEC countrics

liddle Bast* 10300 62 22500 64 33500 70
North africa 1200 7 3000 9 3400 7
Indonesia 700 4 1500 4 2000 4
Venezuela 1700 10 1700 5 1500 3
Total OPEC 13900 83 28700 82 40400 84
Others |

Australia 1600 10 2000 6 2000 4
North Sea 1200 [ 4200 12 5 . 5500 | 12

World Export - '
Avai-lable** 16700 100 34900 100 47990 | 100

* Iran, Iraq, Kuwait, Qatar, U.A.B., Saudi Arabia.

¥* Does not include intra-North Ameriecan export Iﬁovanents,
Canada and lexico, estimated at approximately 3
million tons/year for the period under reviews
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2.9 SAUDI ARABTA — NATURAL GAS UTILISATICN PLANS

A, Summary
Ty In 1976 the Saudi Arabian government announced plans for

substantially increasing the utilisation of the country's
associated natural gas production, 80/ of which was being flared.

23 This was to be achieved as a result of :
- Aramco expanding its own existing gas processing plantss
- Aramco constructing additional facilities on behalf of

the Saudi government, :

3. It was anticipated that implementation of the plans would
result in available installed capacity of 1.4 million 'b/li of
Natural Gas Liquids (FGLS), comprising ethane, propane, butane
and natural gasoline. If working at full capacity the plants
would process 6,000 million cu fi/day (62,000 million cu.metres
P.2.) Of natural gas., This would reguire a crude oil production
rate of about 12 million b/d. 3

4. In 1977 the scale of the government's gas plan was signifi-
cantly reduced and the completion date delayed to the mid 1980s.

D The capacity of the Aramco snd government facilities
combined is now likely to be 0,9 million b/d of NGLs. Some uncerta-
inty appears to exist as to the level of gas input which will be
required for this le-vel of cutput to be obtained, reports genera~-
11y ranging between 4,000 - 5,000 million ou ft/day.

6o Taling into account the fieclds which, under the revised
plans, will not now be connected to the gas 'gathering system, this
1feva1 of natural gas input is likely to be associated with a orude
0il production level of no more than 10 million b/d.

B, Aramco Facilities

Te Since the mid 1960s Aramco has been processing limited
quantities of associated gas at its 4bgaiq NGL plant* and exporting
propane, butane and natural gasoline from the Ras Tanura fract-
ionation facilifies¥**,

8. Production of these liquids amounted to 185,000 b/d in 1976,
In 1977 export capacity was inoreased to 300,000 b/d as a result
of the addition of an NGL processing unit at Berri, and furiher
Bxpansion to 350,000 b/d is expected.

* NGL plants separate natural gas derived from gas/oil
separators into methane, liquids and sulphur etce

¥#* Fractionation plants split the liquids derived from the

NCL plant into its consgtituent parts, i.e. ethane, propane,
butane and natural gasoline,

o
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Qe Aramco's facilities are now capable of processing a total
of 1,000 million cu ft/day of gas from the Abgeiq and Eerri fields
agsociated with a combined Srude oil production level of around
2,5 million b/d from the two fields,

10. The entire output of propane, butane and natural gasoline
from Aramco's facilities are exported, with the ethane and residual
methane being used locally as fuel at the Jubail industrial compl exe

C. Government Gas Plan

11 The original plans envisaged production of abcut 1 million
b/d of NGL with exports commencing on a limited scale in 1979

12. To achieve this objective a total of about 5,000 million cu
ft/da.y of natur-al gas was to be processed at six new NGL plants
%o be built at: Safaniya, Khurais, Uthmaniyzh, Shedgum, Abgaiq and
Berri (these la~tter two being in addition to Aramco's own facili—
ties at these fields).

13, From these NGL plants residual methane gas was to be
supplied to loc-al industrial markets at Jubail and Dammam and

the gas liquids delivered by pipeline to two fractionation centres,
one at Ju'aymah in the Persian Culf and onme in the Red Sea coast
at Tanbu, - Here, ethane was to be. extracted for use as petroche-
mical feedstock and the remaining propane, butane and natural
gasoline exported.

14. The subsequent scaling down of the government plan means
that :

- Only four of the proposed six new NGL plants will now be
built, the additional facilities at Abgeiq and the new
plant at Khurais being cancelled :

- completion of the initial stages of the project, the constru-
ction of the NGL facilities at Berri and Shedgum and the
fracticnation centre at Ju'aymsh will not now be realised
until the early 1980s at thc earliest j

- the remaining two NGL plants at Safaniya and Uthmeaniysh and
the proposed pipeline to Yanbu and fractionation facilities
are not now scheduled for completion until the mid 1980s.

15« If the revised gas plan goes ahead as scheduled, Saudi
Arab-ia will be by far the largest single exporter of NGLs,
accounting for around half the anticipated total export capacity
in the Middle East by the mid 1980s.

164 Tables 1 and 2 summarise NGL output currently anticipated
in the mid 1980s. Table 3 cutlines the likedly future overall
pattern of gas utilisation based on these plans,

Source: Petroleum Lconomics Ltd.,Llondon, September, 1978.
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Table 1

Estimated Natural Gas Liguids 4vailability 1985

Aramco
Ethane (a)
Propane 155
Butane 105

Natural Gasoline 90

Total 350

Agg,Gas Processed 1000
(million cu ft/day)

000 b/d

Government Total

e 22l X i1
450 200 450 200
310 ) 5 465 ) )

N g b 245 535
110 35 200 125
1010 510 1360 860
5000 3500 6000 2000 (P)

I - Based on government plans established

in 1976.

II - Based on revision of plans made in 1977
and latest availsble information.

(a) Precise details of quantities of ethane available are

not known.

(b) Assumed low of estimated range (see point 5).




Table 2
Seudi Arabia

Estimated Natural Gas Liguid Exports

from iiajor Expert Terminals 1985

000 b/d
Persian Culf Red Sea

Ras Tanura Ju'aymeh Yanbu Total

Propane/Butane oko - b 130 535
Natural Gasoline - 90 ’ ey 35 125
Total - SRR s I 145 165 660



Table 3

Saudi Arabis
Ggtimated Natural Gas Utilisation 1973-85

000 million cu metres p.a.

1973 1974 = 1915 1976 1985

Availability
Gas Production Aded . ATe3 378 47.2 62 (a)
Re-injection T8 20 . 340 350 4
Flared 38-0 3901 29-2 3T¢4a
Cas Processed 4.5 6.2 566 6.3 41
Fuel and Losses 2.2 3.5 2.7 g7 4
Net Availabi].ity 2-3 2.7 2-9 3.6 31
Utilisation
Exports (LPG) - B : 7 147 2.3 9 (e)
Internel Uges
Methane 0e7 0.7 0.8 0.9 5 (d)
Ethane 3 (e)
Other Gases ; 0.2 0.2 0«2 0.2 6
Losses Da3 0.2 0.2 0.2 8 (£)
Total Utilisation 2.3 247 249 3.6 31

(a) Associated gas production from 12 million 'b/d crude oil output.
If gas output is lower due to lower level of crude production
(see part 6) quantity of gas flared/reinjected would be lowers

(b) Assumed approximate 25% of gas processed.

(¢) Exports of 650,000 b/d (Table 1) converted at average factor
of around 35 cu metres/bbl, -

(d) Assuming maximum usage by power generation sector and other
industries,

(e) Requirements for planned petrochenical facilities et Jubail and
Yanbu,

(f) Unutilised quantities of methane and ethanes
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3, NORTH SEA DEVELOPMENTS

3.1 OPTIMAL DEVELCPMENT OF THE NORTI SE.'S OIL FIGLDS -
: A SUMMARY

By Peter Odell

Tn an earlier study, Vdell & Rosing ("The North Sea Cil
Province - A Simulation MNodel of Devel opment"” — Energy Policy
Vol.2,N0.4, Dec.1974, pages 316—328) predicted recoverable
North Sea o0il rescurces of 78 x 107 barrel - at the 90/ probabi-
lity level, This prediction was then about twice as large as
most 0il companies' figures for the size of the North Sea.

To try to establish the rezsons for this difference in estimates,
the authors initiasted a series of discussions with many oil
companies operating in the North Seay From these, it became
¢lear that the difference arose mainly as & result of contrasting
views on the concept of resources ang the so-called resource base.

For any given oil province the size of the resource base

depends on the number of fields znd their size., How many of
the finite number of oil accumulations thet will be discovered
is a function of the investment in the exploration effort and
such investment may well be terminated before all the prospects
have been tested ~ because economic and/or political conditions
make continuing efforts not worthwhile., From what various
companies have indicated in their North:Sea exploration strategy,
it seem that lack of interest in finding the smaller fields
may account for about 1/3rd of this difference between higher
and lower figures for the provinces oil resources. However,
this still leaves most of the differences inaccounted for and
for explanmation of this, it is necessary to turn to anoth er
el'ément which emerged from the discussions - the degree to waich
discovered fields are planned to be exploited. Cf the oil in
place is a reservoir a certain percentage will be recoverable
with a given technology and over an economiczlly relevant time
period (the latter being a function of the present value of - :
future oil production and/or of the limited design life of the:
producing-facilities). However, thé percentage recovered is

'-

basically an economic rather than a technical variable, for 1%, .

depends on the investme-nt made in the oil recovery systen. .

In turn, the investment decision must be based.on expectation:
of a return which matches alternative opportunities available
to a company - so giving a minimum acceptable level of profita—
bility on a field's develcopment end reducing the size of a field
%0 less than its technical potentiale

It is this difference between the technical and the
commercizl reserves of North Sea oil fidlds with which Odell
and Rosing's study is concerned; not simply, as originally
intended as an explanation for contrasts in estimates on the
size of the resources base, 4dditionally and much more signi-
ficantly, it is now suggested that the difference exposes a
normal conflict of interest between the exploring company on the
ore hand and the country represented by the Government on the
other - as a consequence of ficld develcpment decisions and the
contrasting interest of the two parties from then.

sl
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For three North Sea ficlds about which enough information
on reservoir characteristics was publicly available,; Odell and
Rosing calculated their eize in terms of economically recoverable 4
rescrves. They showed these to be a function of the investment
the company was prepared to meke on the field - specificelly in
terms of the number and size of producing platforms 6 be
installed, As ecach additicnal platform in an increasingly complex
producing system is less productive — so giving an increasing
unit cost curve — it is less attractive to the company developing
the fields, Thus, the company will chcose to develop the field
only upto the point at which its rate of return does not fall
below a minimum acceptable level - of say 25-356 after tax,

The UKe Govte on the other hand is concerned with maximi-
sing its benefits from oil development — notably in terms of the
balance of payments effectsof the o0il produced and of tax reserves.
Thus, in respect of any particular field, the country's interest
lies in having output maximised - providing that rising costs do
not eliminate texable reserves. In brief, what is optimal for
the company is not optimel for the country. In respect of the
three fields investigated the difference appears to amount to
about 307 - to the country's disadvantage. z

Odell and Rosing's monograph, however, was more than
diagnostic for it attempted to show that reconciliation between o
company and Government interests can be achieveds To secure this
aim, companies have to be persuaded to produce more of the s
technic-ally recoverable oil from a field by means of financial
inducements which enable a company nove to a more 'intensive;/extensivel
vithout loss to itself, Scveral ways in which this could be  /develop-
achieved - including redission of royalties, reduced tax rates ment of a
and cven direct Governimment financed involvement in a fiedld = = ficld
were considered, All possible methods, however, necessitate
continuing and intensive state participation in the decision
making process, right from the ecarliest days of the anaysis of
a field's potential. On the basis of such cooperation,
conditions can be created in which ficlds become 'bigger' than
commercially defined and from the devclopment of which both
company and State can benefit,

,.!

Source: Energy Policy, Decanber 1977
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3.2 OPTIMAL DEVELOPMENT OF THi NORTH SEA'S OIL FIELDS
C.G.Wall, D.C,"Hlgson and W.Jones

This article sets out to critically review the methodo-
logy and assumpiions of Professor 0dell and Dr.Boging in their
stady Optimal Development of the North Sea's 0il Fields, Both
the technical and economic evaluations have been examined and
strongly criticised; and the authors imply that Odell and
Rosing's study does not represent a competent basis for the
conclusions drawn,

Evaluation of oilfield devel cpment involves recourse to
both technologzy and economicss Technol ogy provides estimates of
¢il reserves, recoverability, and a descrintion of the set of
physical systems which may be employed in production., The descri-
ption of any one system will indicate the number of platforms
to be used and the tine profile of oil recovery. The role of
economics is to choose between available systens according to an
approprizate objective, which may be commercial profit or total
social benefits, The economist is also charged with the, task
of identifying any dissonance between such objectives,s =

In their recently published book Optimal Devel opment of
the North Sea's 0i1 Fields, Frofessor P.R.0Odell and Dr.K.E.Roging,
of urasmus University, Rotterdam, desoribe a general evaluation
model and the resulis of specific simulation for three fields =
Forties, Montrose and Piper. 0dell has taken the prime poligy
Variable to be the number of production platforms to be used on
a field, For each possible number of platforms he has ettempted
to find the optimum configuration or rlacing. Trom this calcula-
tion he derives the expected 0il production profile, The Tevenue
forecast from thig production is then cembined with cost data to

perform an economic assessment of ecach gystem., This work has
led 0dell to stress one basic conclusion - that the UK as a whole
would benefit from more intensive axploitation of cach field,
(Forties-, for exampl e, should have been developed with six
pPlatforms, not four?. 45 a corollary he addes that the extra
investment should be financed by the goVernment,

If this conclusion is valld, then it is crucially important
to UK policy (4wo extra platforms for Forties alone would cost
almost % 1000 million), Odell's conclusion has received much
publicity, and it is vital that the und-erlying technical and
economi ¢ assumptions should be critically examined,

There are many controversial aspeots of Odell's report,
but thig article sets out to exXpose its technical errors; mis-
concept-ions and inconsistenciea, vhich result in the oil produ—
cticn valyes used by the authors being wholly inapplicable to
eny comparative study. None of the case studies quotad by the
authors in support of their thesis represents a true comparison,
as would have been apparent had the mogt el ementary of routine
checks been made in the course of their studies,

i
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Fhysical principles of oil production

&lthough the co-mpl exity of the systems under etudy can
make detail ed analysis of oil reservoirs extremely difficult,
the basic principles of oil production are simple, The type of
study attempted by Odell need not involve advanced technical
concepts. Had such a study been executed competently and accura~
tdly, a real centribution to public understanding of the
subject might have emergeds It is apparent from the report's
termino-logy that most of the gimple teochnical concepts necesgsary
for such a study have been explained to the authors in their
videspr—cad and prolonged discussions vwith engincers familiar
with the industry, It is equally apparent that these expl anat—
ions haws not boen understood, and that few of the critiocisms
made of earlier drafts of the study have been heeded,

Objective
— S0V e

strongly depend ent upon the intensity of development of that
Teservoir ~ that is, upon the number of wells that are drilled

%0 exploit and deplete it (this concept was discredited meny -
Years -ago), He then purports to show that his optimal devel op-
ment sc-hemes aye superior to those actually adopted for three
field studies, ang aoccordingly that the UK is 5 substantial loser,

_ It is generally accepted that in any comparative study
it is .desirable to compare like with like, and that comparisons
should be based on Physically identical base casese This Odell

inevitable outcome of grossly erronecous input data. The .

cal cul a~ti ong necessary to calculate the oir in pace will be

demonst-rated 1at ery but Table 1 shows the incoumpatibility of
Odell's and the oil company's figures,

It is not Surprising that Odell expects to get more oil from

a fielg containing 7800 million bbl, than BP erpect to get from
Forti €sy, which ig thought to contain about 4400 million bbl,

is is not a case where the Uncerfainty in estimates can be
claimed ip support of a higher vabue, since the essence of a
Comparison is that similar cases should be studied, It is g
Measure of Odell's inadequacy in the field of petrol eum engin-
eering thet he has failed to realize that his own assumptions
sl:xould make it impossibl e for his model to generate production
figures greater than the company estimates, and that his

Oil in place

To demonstrate why the Odell ana Bosing study is so

much in error it is necessary to discuss briefly the method of
calcul a~ting oil in place, *

Table 1, Comparison of 01l estimates by 0dell and o erating com
0il in place(million bbl
. Fortios lMontross Piper
Company ostimate 4400 450 1550
Odell model . 7833 1048 2385

gt 4

gt
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- Three factors are necessary to ‘determine how much oil
is present in a reservoir — the net volume of the rock that
containe the oil, the porosity or void space in the rock, and
the fraction of that porosity occupied by oil, -

The volume of o0il in the reservoir is then calculated
as the product (net oil bearing rock volume) x (average porosity)
x (oil1 fraction), or symbolically

Vr=QxS°

to estimate the rock vo-lume, contour maps arc constructed, based
on seismic interpretati-ons and data from wdls drilled, These
are reinterpreted and re-plotted as 'pay thickness' meps -
contours of equal thickness of oil-bearing rock, These maps.
(isopache) may be plotted in cither (or both) of two wayse
Because geological strata are almost invari ebly heterogenous,

any oil-bearing formati—on will contain intervals of non-
productive shales or fine silts, and poorly productive fine shaly
sands, Of the total (gross) reservoir rock thickness, only a
part (net) will produce 0il, and isopachs mey then be net or
8ross pay isopachs,

The procedure in reserve estimating is to planimeter the
contours of an isopach map to determine the arez bound-cd by |
each contour. From the areas and thickness the volume of rock
constit-uting the reserveir is calculated, If a gross pay
isopach has been used, then this must be multiplied by a neis
gross 'ratio to determi-ne the net reservoir volume, It is
importa~nt to note that this is the estimated volume of the whole
reservoir. The porosity is found from cores (large samples of
the reservoir rock brougzht to the suxface) using stendard
laborat-ory techniques, or by in situ measurements,

It is impossible to measure the oil saturation, but it
can be inferred, being the part of the porosity not occupied by
water. Since el ectrical Measurenents given an estimatc of the
water fraction Sw’ the oil fraction So is conventionally defined
as (1-SW). The o0il in place in the reservoir is now defiwue: 3
V. xa{128.), :

r W

In fleowing from reservoir to storage tank, oil und ergo es
volume changes, shrinking to a small volume as egas is rdl eased,
Tae 0il content of +he reservoir in temms of 0il measure in the
storage tank is

(V. ) o @ .(1 s

the vol-ume factor B being a mumber greater than unity. This
is a simple, physically comprehensible and consistent equation.

By this stage of his analysis, Odell has made two gross
erros, both of which indiczte a compl ete lack of understanding
of the subjects of his widespread discussions, The mejor error

R |
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is the complete neglect of the netigross ratio, 4l though t]?e
terms net and gross are us-ed in the report, they are Elsed in an
incorrect sense. The el ementary petroleum literature is quite
explicit and unambiguous on their correct uses The second error
is in a misformulation of the Teserve equation where a term
(1 - 5 B) is substituted for (1 -5 )/B. O0Odell repeatedly refers
to a mythical term 'oil-water sepaffation' which has no physical
reality oxr significance, and the obvious physical inconsistency
of his expression V.Q,.(‘I-SI,B) is not apparent to him, The overall
effect of these errors is %o generate the wholly false and greatly
inflated values of the cil initially in place in the reservoir
whiclt have elready been given, It would have been expected that
Odell woul 4, by this stage, have checked that the oil in place
assumed by the model corresponded with reality, Instead the
study was continued using these inflated and non-comparable values,

Froduction profiles znd Tecovery factors

Conve-ntional Teservoir analysis proceeds to analytical or
numerical studiesg designed to evaluste the fraction of oil recov-
elable under a variety of assumptions of Teservoir development and
control, Given a volume of recoversble o0il, and an estimate of
the performance of producing wells, the number of wells necessary

industry is well aware of the benefits of accel erated production
as calculated by DCF methods, and is perhaps more aware than mogt
of the shortcomings of DCF methods studied in isolation,

In la-rge Teservoirs, goed reservoir practice and reservoir
control will generally result in peek production being limited
initially to the range of 5-10% per annum of expected ultimate
Tecovery, while studies of reservoir response are made,

input the output of = complete Tesexrveir study., (That this makes
the model entirely redundant is not the subject of this discussion).
The model therefore uses coipany estimates of recovery factor,

and it might have been expected that having specified an input

of one value (eg 40% in the case of Forties), the energence -ag
output of an entirely different, much higher value (56% for Forties)
would have given pPause for thought,

4gain, Odell's lack of Comprehension of bagic physical
Principles is apparent in his approach to evaluation of production
profiles and the misuse of avaeilable data, Drainage areas for
wells are assigned arbitrarily, and the unwarranted assumption is
made that no oil can be recovered from outside these areas over
the Produc-ing life of the fidld, One calculation ig adduced in
Support of this approach in which additional oil ig assumed to
be recoverabl e, However, since this is arbitrarily ang without
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4 realistic approach to the question of drainage areas,
well production performance and production profiles depends on

specific reservoir properties, and a brief review of the thrsa
case studies made is desirable for a detziled criticism of the
methods adopted.

The Forties field |

BP's estimate of oil in the reservoir is 4400 million bbl, ;
This is the estimate for the whole accumulation (including the
Shell - Esso area), on which the public references are specific
and unambiguous. 4ny genuine comparison of devalopment schemes
must take this value for the initial contents of the reservoir is
7633 million bbl, obtained from the ultimate production of 2538
million bbl for the T-platform case divided by his overall recovery
factor of (0.4 x 0.9 x 0.9 = 0.324), Odell's estimate of oil
present is therefore T8% greater than BP’s, The error in this
case is due mainly to neglect of the netigross ratio., The value
of 0.7 assumed for the factor “'SwB) is not very different from
the value of (1-sw)/3 of 0.67 calctlable from published data.

Odell claims that 2 comparison of his own 4-platform
system and BP's development lends validity to his model, Because
the model assumed that only oil within the arbitrary well
drainage .areas is produced, the o0il in place in the limited
drainage area of the four platforms can be calculated as 6213 million
bbl — nearly 50/ mere than BP consider the whole field to contain.
le would consider this anything but a valid comparisons

To consider further the validity of the assumptions
that oil between inclined hexagons, and between circular drazinage
areas and circumsoribed hexagons is not recoverable in 'economi-
cally rel e-vant time periods', some simple calculations can be
made, TaXking the simple case of Odell's drainage erea of 120 acres
goncentric vithin a reservoir of 2000 acres, a time can be cal cu—
lated when all parts of the reservoir will contribute equally
to production, That is, one acre at the perimeter (1 mile from -
the centre) will contribute as much as one acre sdjacent to the
well bores For a reservoir of the properties published for the
Forties field, this is sbout 72 hours from the stert of production,
ifter this time, there would be flow into the inner area of 120
acres equal tc 94/ of the rate of oil production, 3

4 similar calcula-tion can be made for the whole Fortics
Teservoir, To make a comparison, Odell assumes thet over the
'economically relevant time perind' for the one-platform case,
only 28> of the reservoir will contribute to production, and the
outer 72/ will be undepleted. We would assume that an economically
rel evant period would be 10~18 years. Our own calculations
indicate that for this case the most remote boundaries of the
field would contribute equally to production with all other
parts of the field after about six months, Odell's analogy
of a single postman serving a city is peculiarly inappropriate
in this si-tuation, and th-is would have been apparent had he
made basic calculations instead of arbitrary assumptionse

crial
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Ultimate production from Forties can then be expec'bfﬁ

to be rathe» insensitive tc the intensity of dew:'el?pment, th:les .
being governed by the requirements of peek produ?tzon ra:;e. fAgain,

a very simple calculztion can determine the required number of |
wells., 4Ailowing for the possibility that estimates of oil in pJ:ace

and/or recovery factor might prove to be low, take the optimistic

case of there being 2400 million bbl recov-erasble (this compares >
with BP's estimate of 1800 million bbl), Adopting Odell's ;.lightly
high factor of 11% per annum of the recoverable as a peak raie,

this gives a peak dedly rats of about 720 000 bble From the

published datz, we would estimate average producing well perfoz;-:nance

as sbout 12, 000 bH/day. The number of producing wells required

is then 60 . 4dllowing for wells shut in for maintenance or test,

about 72 producers would be adegquate for all purposes., Pressure

meintenance will require about one injector for every two p;*o'duc_ers,

so that a total of 108 wells is needed. This compares with 172

producers for Udell's 'optimum' cases, .

‘This number might Jjust be accommodated by three platforms,
but is comfortably accommodated by four, Recant production
history shows that one half of the required capacity is obtainable
from 22 wells only, so that it is unlikery thet all drilling slots
available on four platforms will actuzlly be used. :

. .. . By reviewing this particular case at some legth, it has
"‘been possi-ble easily to compare Odell's arbitrary assumptions
with simpl @ but valid, calculations, and to demonstrate directly
the lack of a physical basis for these assumptions and the
essential falsity of his model. ; : x
The Montrose figld

This case is of interest because of the sheer enormity
of the. errors made. The value of (1-Sw)B is calculabie from |
published data as having a value cf about 0.3. Odell uses a
value for his expression (1-SWB) of 00,65, Together with his
omission of the notigross ratic , the overall result is in error
by more than 100/. 4gain, the amergence of a recovery faotor of
93% for the input of 2 value of 49% might have been expected %o
be worthy of notice or comment, et .

Cdell remarks (probably correctly) that one reason for
the locati-on chosen by imoco could be the better exploitation of
the culminations of the North and North “Yest, where a low oil -
water contact gives a thicker oil column. The obvioug corollary
to this, however, is missed, Since the reserve is based on an

average oil - water contact, the presumption of an extra 60 |
million bbl ( Odell values) recoverable From the North Vest : |
inevitably implies that 60 million bbl less is recoverable from
the eastern lobe where the contract is known to be higher. : |

,!

It scems that oil in place in regions not covered by -
the platform is less than 40 million bbl, The oil column in - |
these regions is thin, and recovery faoctors greater than 0433
are very unlikely to be realized in these conditions of poor
reservoir quality. The oil potentially recoverable from North

i
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liontrose by drilling outside the present platform can then be
estimated as being of thie order of 10-15 million bbl, s Cdeall

points out, investment cos-ts for platform development are prohi-
bitively high when few wells are drilled., It is not the purpose
of this paper- to congider the detailed technical aspects of fidd
developmen-t, but a number of schemes suggest tha:nseIVes_,l some
of which are kmown to be under consideration,. .-

The Piper ficld

The errors in this case are similar to those in the
Forties fieldi¢ase. The authors completely misconstrue quite
unamb-iguous ‘reserve figures, and fail to read rel evant passages
‘of thelr own referenc-es. For example, the report comments
'Occidental 's location appears to -eliminate the possibility of oil
recov-ery from the downfau-lted southern part of the fiald',
Reference to: the Occidental paper yields, 'These studies do not
include th e South Piper new pool disCovery which will add additional
oil when fully delineated ... from the production platform’,
The refere-nces quoted give estimates for the reserve of 650-900
million bbl by Occidental engineers and 642 million Bbl by the
‘petrol eum engineering consultants, DeGolyer and ..acnaughton, To
construe this as a revision from 900 million bhl to 650 million
btl consequent upon the decision to develop with one platform is
wholly unwarranted, : TR e

Depl eti‘on'pégcies in the Norih Sea

_ It is a recurrent threme of Odell's report that companies
are 'cream-ing' North Sea ficlds of their ' easy~to-produce' oil.
This paper should dispell any ides thet Odall and Rosing are
competent to make any asse-ssments in this field, but figures
should be more convincing than comment, It should be apparent
¥hat if this were the case, recovery factors expected of North Sea
rescervoirs should be lower than those historically observed in
0il provinces where the constraints of the North ‘Sea do not apply:
In the USA, whére Odell's ideals — excessively intensive devel op—
ment due to multiple ownership, detailed reservoir definition from
very close well spacing, extrencly low economic limits of produ=
ction, and scope in small ficlds for enhanced recovery methods ~
are largely met, the recl-itics are otherwise., The overall
cumulative throughout the history of the US industry barély exceeds
30%. For the large prolific fidlds discovered 3@ and 40 years
ago, and most closely analogous to the larger Neorth See fields,
the average is about 407, . ’ :

Due to the almost universal preparation for complete
pressure maintenancé by water injection, recovery efficiencies of
40-507% are quoted for North Sea reservoirs higher values than
have ever been sustained for knowm mzjor oil provinces. The.
figur—es and the planning for maximum production directly deny
0dell's claim, The absurdity of spending vast sums to find oil
in more and more diffioult environments while recoverabl e oil
goes unproduced in easier environments should be apparent.

N
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Economic evaluation

— .

The economic evaluation of oilfidld dovelopment requires
the output of a technical modéls This section does not guestion
further :-the quality of Odell's technical model, but examines
how such technical data is transformed into an economic assessment,

This assessment, vhich is based on discounted cash flow.
analysis, is carried out with the aid of a financial simulation
programme. JIts results indicate to Odeall that more intensive
exploitation would be desirable, He confirms this conclusion
from consideration of gomec more qualitative pointse It is possibly
this agre-ement between quantitative and qualitative argument
that has protected his assumptions from the close scrutiny they
deserve. y

It may assist more criticel examination of Odell's
method to focus attention on those assumptions which are cither
contentious or wrong. These are six major points which require
comment, which are dealt with in thdr order of appearance in the

reports No implication of rclative importance should be
atta-ched to this order, R S =

Capital cost inflation

The input data appears to disregard inflation of capital
costs, The aralysis is performed within the context of an assumed
inflationary world - as evidenced explicity by a base case assum-
ption of 10/% per anrum inflation rate, :nd implicitly by the
choice of a "low risk' discount rate as high as 15%, Uninflated
capital costs-are incompatible with this scenario, ;

The effect of th-is error will be to underestimete the
present value of capitel costse In the case of the Fortics fiedld
a decision to set up six platforms rather than four would have

involved a large increment of investment taking place 67 years
from commencement, If ca~pital costs keep pace with. 10% per annum
world inflation the cost of Odell's desired change will be almost
double his ‘éstimates Recent experienco has shown that inflation
in the price of North Sca investmant has in fact been mugh greater
than the general world rate.

(3

Futuro oil prices - .
The future oil price estimatcs are guite implausible in

the conte-xt of stated expectations of inflation.

The base case prediots 107 per an-num world inflation
and a £C.50/bbl .per annum rate of increase in the
price of oil, Separately, each is plausible. However,
" the combination of these assumptions indicates that,
during the 20 year 1life of a North Sea field, the recal
price should drop by 73/, This is quite outside the
range of general conscnsus,

N
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The scenmarioc next adopted was an oil price stable in
nominal money terms with world inflation of 5% per anmum.
The rationale bchind this scenario is the possible
weakening of the OPEC cartel with = consequent easing of
the cil prife, Paradoxically, this actually produces a
higher real price of oil than the first scenario, The
fall in the real price in this case is just 627,

The final scenario was 5% per annum world inflation and
a collapse of the oil price to $7.00/bbl, This indicates
a fall in the real price of oil of 79%,

Economic theory predicts that the real price of exhaustible
resources should rise as oxhaustion is gpproached, Bven if we
“accept that the current oil price is not representatiyze of an
underlying economic value but is boletered by the power of the
OPEC cartel, we must still find predictions of such a drop in
value gquite implausibl e, : : : =

The effcct of this assumption, within Odell's analysis,
must be grossly to undervalue ©il recoverecd late in the life.of &
ficld, end hence to favour strongly the accel erated T ecovery
available from more platformss ;

Discount rate I

There is no basis for the-very high discount rates applied
to investment in further platforms. 0Odell assuties that investment
in the first platform on a ficld should bé cvaluated at a discount
rate of 156, He then argues that, becausc of the increased risk
associated. with fur-ther platforms;- additional-investment should
be discounted at progressivealy higher ratces until a possible
seventh platform is disco-unted at the amazing rate of 45k,

Even if we neglect the most fundamental objection, which
is accounting for risk through variations in the discount rate,
this particular applicati-on must be guite unacceptable. The
risk premium reguirwd in the rate of return from a project is not
directly related to the variance of the return from the project,
but to the.covariance of ‘that return with respect to the average
return av-ailable from the capital market, This is-beceause any
other cle-ment of variati-on-in the cash flows can be Tiversified
away, fir-st by the o0il company undertaking many projects, and
seco-nd by the oil company shireérold—er maintaining a wide protfolio
of shares . Providéed that.analaysis is performed on estimated
mean cash flows (not necessarily the most likely) then no
premium need be added to the discoutit rate if thore is no irncreased
risk of the furthér platform investment which can be associated
directly with mévement of the general capital market. It should
be clear that the probability of Trecoveri—ng as much cxtra oil
as expect-edfrom a seventh platform is unrclated to the value of
the Finan-cizl Times index on any particular day, so that the
same disc-ount rate should be used to ovaluate investment in theat
as any other,

- v -
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-T+ should bo noted that the 156k ratc sct for the initial
inve-stment will iteelf contain a small risk pronium, This is
because the return will be orucially dependont on the price of,
and thercforc denand for, oil. This in turn may be ralated to
the goncral stirength of the cconomy and th crefore the performance
of thc ca-pital market, Hancc a positive covariance may exist
between project and market rcturn., However, this rclation should
become no morc marked with an incrcase in thc number of platforms
uscde

At first sight this crror would be cxpocted to mediate
against Odcll's conclusion. However, a further error in thec
combination of these incremental discount rates makes the
oppositc effect equally plausible, The method of evaluating
total inv—-estmant at a weighted average discount rate (discussed
in detailed below) causes the combination of these grroncously
high marginal discount rates with tho initial ratc so that all
thc inves—tment is discounted too heavily, The effect of this
will be a further undervaluation of later cash flows, with
conscquent. favouring a accel crated recovery, al though the
penalizing of more platforms probably still dominatese

Weightcod average

The tochnique of combining éiscount rates to form a
weighted average is incor rect even if the various marginal ratcs
arc correctly specified. &~

The effect of applying a single weightod average discount
rate is to discount thc total too deavily. This will exaggerate
cach of the errors of tho previous section,

Government borrowing rate

It is wrong to apply tho cost of government borrowing
as the discount rate appropriate to assessment of government invest-
ment in the North Scas

The government is ablec to invest through the capital
market just as private individuals may doe 4s returns: from
the market are in goneral higher then the cost of risk freec
government debt, Odcll presumably concludes that the government
should buy all companies and make a big profit on behalf of _

the taxpayer - this is nonsensece 2

Odell quotcs Michacl Posner's reference to.government
as the ultimate gambler with unlimited funds. This desoription
may be fa-ir, but as indiecated proeviously the unlimited funds
only allow the diversific-ation of uncorrclated riske The
gove-rnment and ultimately the taxpayer must accept .any residual
risk and in conseguence should not be indifferent to the level
of that ‘risk., The governmant are unzble to diversify appre-
ciably more than many other investors(Such as the large '
institutions) and should thereforc look for the same .return
from inve-stment as other participants in the market,

=
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By accepting this differential between rates of discount
appplicable to private and public investment, Odell wishes to
replace private money assumed to cost 30% with public mongy
assumed tow cost 12% for the finance of a fifth or sixth platform
in & fidld. It should come as no surprise to find that sudy
investment apparently provides a much higher present value
which if allocated corrcetly can leave everyone better offe
However, this inorcase in present value is totally spurious, The
same sel of physical assets combined in the same manner to
produce oil at the same rate must have the same total value °
for the - country.

Covernment berrowing cost

Even if the cost of governiment borrowing had been the
applicable rate, Odell still finds the wrong figure for this.
It may have been true that.the interest rate on medium-term
government stock was 12%, However, this rate is only applicable
to loans (or investments) dcnominated in'sterling. Odell evalu-
ates all cash flows'in US dollars, so the discount rate should
reflect interest rates in that currency, US dollar rates are
lower becauge the doldar is expected to depreciate in value,
through inflation, less quickly than sterting., Vhile the cost
to the UK government of medium-tem sterl-ing may be 12%, the
cost of US dollars for & dimilar term would be only 7-8%.

The relevance of this mistake to Odell's ‘conclusion is
of coursc illusory, as neithcr the 12% nor the 7% rate has any
use in the proper evaluation of government investment,

The same mistake may have been made for private investment.
The roquired 15% for low risk investment may have been derived
from requ-~ired sterling returns rather than the lower return in
dollarsy; vhich is acceptable. 4Again, the gencral digcount rate
may have been overestimated,

Such substantive discussion of 0dedll's qualitative consi-
dera~-tions is not possible since they ae neither sufficiently -
@xpl-icit nor exact. Some limited obscrvations may be mades

Odell gives several rcesons for cil companies to avoid
accel erat—cd production, such as the highor investment Tequired
for cach barrel per dey of production capacity. -He indicates the
influence of thesc factors on the commercial optimum, but feils
to point out that the same arguments arc equally- applicable to
the socizl optimum and are no cause for a divergence between the
two.

The report refers to the enhanced recovery available,
with-in 'an economic-ally ral evant time period', from a more
intensive production sys-tam. Not surprisingly the degrece of
such enhanced recovery de-pends entircly upon the decision of
'an economiczlly rclevant time period'., It is clear that by
discounti-ng too heavily and undervaluing futurc 0oil, Odell has
badly misconceived the length of this period, By his own words,

e
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his chosen discount rates give near zcro present value to oil
left in the ground after 10 yecars. 'hy then is not cvery :
petrol cum producing national desperate to accel erate production
t0 cxhaust their rescrves within this time? (The existeonce of

a cartcdl may account for certzin major producecrs, but net all

the minor countries whose production could not affect the x
cartel pr-ice).
Odell claims that benefits from more intensive production
will accr-ue to the econo-mys in the short term through jcbs and
profits from construction work, and in the longer temm through
GNP end the balance of payments. However, the bencfits of jobs,
profits, and an improved balance of payments are neither evaluated
nor incorporzted within the quentitative model, and cannot
be responsible for its conclusions .
Externalities such as thesc should be included in malysis
of govern-mont policy., However, Odell has failcd to evaluate
than and has omitted many others s
If a justifiable objective of policy is political/of [stebility
-supply, should we not consider maximization of the
eriod over which our production is equal to our demand
?or 90% of demand so that the pe-riod of effevtive
self-sufficiency may be slightly extended)j
North Sea technology is improving repidly. By investing ~

heavily now, do we forego improvament in design which
may come shortly from our cxperience of investment
glready committed? .

Can our platform construction industry cope with a big
increase in number of orders, or will thesc have to be
met largely from imports? If the industry can cope,

is there no danger of building up oapacity too gquickly
before the demand for platforms then collapscs?

If we run a hcavy balance of payments surplus, can
we still cope with management of thc economy?

Thesc are importa~nt questions in the design of policy
and they must bear heavily upon decisions to acccl erate devcl opment o

Conclugion

It should be clear from this cxamination that Odcll's
roport provides no competent basis for his conclusions., JIncorr-
cct physical assumpt-ions have caused 0ddl to badly misconstrue
the quant-ity of o0il avai-lable from different systaas of
exploitation, Furthermore, crrors in the economic analysis have
exacerbated the inaccuracy of the evaluation to the extent
that we cannot contomplatc this Tcport as a foundation for
policy.

,!

oa s



R i

We do not su-gzest that technical appraisal, with the ]
same aim, is not worthwhile, nor do we disregard the possibility
that externalitiecs or tax distortion may cause a conflict between
commercial and social intcrests. However, we do suggest that
Odell's methodology and assumptions need complete reconstruction
before they can provide any serious framework for this analysis,

Optimal Development of the North Sea's 0il Fields
has received considerable publicity, It is important that the
report's positive contribution should not be a particular
conclusion but the stimulation of public debate., Only through
More rigorous examination of all the issu® involved can we

derive a better policy for the development of the North Sca,

Sourcet Energy Policy, December, 1977 .




3,3 OPITM/L DEVELOPMENT OF THL NORTH SgA'S OIL FIALDS -
THE REPLY. &

Peter Cdcll and Kenneth _lﬂ. Rosing

e consider that 7all et al's technical criticisms of
our monog-raph arec irrcle-vant or ill-confused. Their volumetric
analytic method is inadeg-uate and their approach to the
platform/wclls location question conflicts with oil industry
views, On the economic aspects, Wall et al avoid the central
issue we considercd — on how to resclve company-governmncnt
conflict — and instead take up an issue - on the overall epeed
of liorth Sea devclopment — which we did not discuss., e show,
florcover, how this oriticism c¢f our study is largely unsubstanti-
atced pers-onal opinion and, as such, unwoaihy of considcration,
even if many of Wall ot al b argsuments were not erroncous.

Wwell et al have produced a oritique of our momograph
on the op-timal devclopment of the North Sca's cilficlds vhich
totally ignores the essential theme of thec study. This is that
government and company intcorests in the development of large,
off-shore oilfields arc different, but thet, despite- this,
governmen-ts have both the opportunity and the option to modify
the economic enviromment within which the companies must operatec.
The companies can thus be persuaded to act in the nation's best
intcrest, without thc modification adverscly affecting their
commercial intercsts. Lven if the sovore oritieisms of our work
presented by .zll et 21 were correct (and we do not bclicve -
this to b e the case), this essential point which has cmerged from
our research renains vali-d.

Tho eritique is in two distinct parts - on reservoir
calculati-ons and engineecring aspcets, and on the economics,
This division of the article is onec of its main weakness, for »
the engineering and economic aspects of off-shore optimal develop—
ment decisions arc so intcrrclated that it is impossible, as
Wwe tried to show in our monograph, to deal separately with the
issues involvede Indced, it scems to be the abscnce of carly
and sufficiontly compréhensive economic componznts in evaluations
of an oil-ficld's recoverable reserves (particularly wiewed
from the national viewpoint rather than that of the company
which has discovered the reservoir) that has already led to
production plans for Nor-th Sea ficlds which appear to be far
from optimal from the British texpayer's point of vicwe In
as far as our monograph appcars to have stimulated interest by
the UK Department of Encrgy in the netional aspects of the economics ,
of roservoir development (to complement its oxisting technical
into-rest in reservoir en—gincering), perhaps we may alrcedy
fairly claim a useful resdt from our efforts to hypothesize
nati-onally optimal devel-opment approaches to North Sea oil
produwtion. Neverthel ess, notwithstanding the symbiotic
rel ationship between the enginecring and economic aspects of
North Seca oilficld development in the context of important
national as wcll as company intcrests, we are obliged in this
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rejoinder torreact to the scparate — and apparently in-dcpendent -
cfforts of J/all and Wilson on engineering and Joncs on economics,

Lngingering aspccts
On the size of rescrvoirs

Wall et al point out that we consultcd with cxperts
in the ficld . of analysis outside our direct tochnical competence —
the field of reservoir engincering., Indeced we did, and we
wonder why Professor Wall, one of the experts consulted, has
changed his op~inion so radically since he revicwed an carlier
draft of our work and discussed it with us at length, On that
occasion he cipressed general approval of our methods, and while
raising detailed points, such as issues of 'oveor drilling', his
opinion on the work as z whole was that 'a more sophisticated
model of the reservoir would change the results by only about
five per cent'. e are left pondering what chenges in circumst-
ances and/or what external pressurcs could have produced Wall's
remarkabl e volte-face.

(1...SWB)?

Wzll et al asset that much &f our alleged error in our volumectric
celculations on rescrvoir sise is duc to a mistske in the torm
(1-8 B) in the equation we used for cstimating oil in places

This is imp-ossible, for we use no such term anyvhere in our
monographe Much of the credibility of the argument against us
collapses simply because of this falsification of our WoTks

Where we do use a similar term, (1-B Sw)’ we olecarly state, in
our definition of terms, that B S_ repfesents = single estimate
Tepresenting two picces of data which are not available to the
public, 4s we use an cstimate for this term, it is sclf-evident
that no mathematical nenipulation of the term is possible ~ or
indeed invo-lved, The long and tedious explanetion as to why we
should have divided rather thean multiplied is therfore spl endidly
irrel evant,

Measuring the balk volume of a reservoir

vall et al challenge our calculations of the volumes of
0il in place and of o0il recoverable from the reservoirs, They
state that it is 'impossible for his (Cdel1l and Roging's) model
to gencrate production figures greater than the company estimates, '
They fail, however, to present any evidence to Justify their
categerical statement, Unfortunr:.tel_y, dall et al are again
misteken, f @ our model is sble to produce higher recoverable
roeserves and higher production figures than those reported by the
compan-iesy because the bulk volumes of the rescrvoirs which we
caleoulate .from the cvidence publicly availablc is grester than
those indio-ated by the opo-rators, Thairp failurc lies in their
simple acceptance, without 'the most <l amentary of routinec ch ecks,
of the volu-mes announcecd by thec companics for their ficlds.

#all et al cxplain quite clearly thc normal text—book
mecthed of volumetrically cstimating c¢il in place and recoverable
rescerves, which presumably is used by their former coll cagues
in the o0il companies, But they omit one importan® point in their
summary of that methodology - the method used to convert
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planimetered areas to volumes, Craft and Hawkina cover
this po-int very clcarly.

This mecthod, however, inevitably results in undcr-
estimation of the bulk volume, as demonstrated in Figure 1. Our
method (Figurs 2) provides a more accur-ate estimate of the true
overall volume of the reserv-oir rock, though it should be noted
that there is still an crror bceczausc it is noccssary to assunme
that cack arca A in Figure 2 is equal to the corrcsponding arca B,
This is not true, but thc error introduced is very small and
the crror is, morcover, distributed both positively and ncgatively
around the .true valuc so tha#, in the ficld overall, the net
error is lik-cly to bc of littlc significancc,

Comparcd with this accuratc mcthod of mcasurcment, wall
ot al chosc to cmploy an irhcrountly less accurate mcthod in which,
as shown, th-cre is an incviteblc undcrestimation of the bulk
volume, The degree of thcir conmscrvatism will be a function of the
configuration of tho rescrvoir (in its threc dimensions) and of
thc contour interval ch-oscn for the caloula~tions. The interpole~
tion mcthod must always prodwc highor costimatcs of roscrveir
sond volume (and of stocktank oil in placec and of rccoveresble eil,
vhhen using identical porosit-y and pcermecbility charactcristios)
than thc mo-thods used by YWall et 21 and by thc oil compznics
fif thoy indcod usc thc mcth-ods deseribed by our critica),
simply bceausc our mcthod morc faithfully rcoprescents reality.

The differences for the Fortics fidd arce shown bclowe

Volumctric calculztions for tho Fortics ficld

Table 1 shows velumctric calcula-tions for thec Forties
fidd calcul-ated in four different ways. Comparison of columns 3
ond 4 indica~tcs the significant magnitude (about 17% in this casec)
of the incvitabl e undercstinatc obtained by using «all ct al's
method, while the values which thay quote (column 1) arc another
19% less than those in colu-mn 3., Taie lettor difforence may
well arise because of thc introduction at this stage of 2 variable
(not publicly available) in the caloulations of the volume of
producing sands, i.c. thc sp-ecific ratio of nct to gross volume
of producing sands in the pa-rticular rescrvoire 4s indicatcd
above, therc was (and is) no publicly available information on
thec netsgross sand ratio for the “ortics ficdld. 4lthough we
mentioned the importance of this variable-in rcscrvoir calculations,
we were unab-le to incorpora-tc it specificzlly in our analysis.
Various allo-wances werc made in our monograph calculations =
for fac—tors reducing the producibility of the roescrvoir, inclu—
ding the nectsgross ratio, but if we are now corrcct in assuming
that .+all et al's 19% reduc—tion (the differance between columns
1 and 3 in Table 1) is entir-cly duc to the difference botween
grose znd nct sands' volumc, then we have overestimated the size
of the recoverable reserves by =bout 124,
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Table 1. Volumetric analysis of the Forties field

Wall et al Wall et al Odell & Rosing Odel’ & Ros-

fromn BP froa Odell following Wall ing's trve
: & Rosing et al's dire- volume
' ctions 12thod
!
! Volvue of 3729 T7: 47155 5751
sands 3
(Million m”)
Stock tank 4400 6345 5611 6786

oil in place
(million bbl)

Recoverable 1800 2538 2244 2714
reserves
(million bbl)

llevertheless, even if we accept that Figire 8-13 in
= OWr monograph overstates the values by at most 12%, so
that each curve in that graph should be loweredby at most
that amount, the shape of the curveAs not affected and the
argunent presented reagins umaltered by the ainor reealcu-
lation necessary to adjust our reservoir size calculations
to take full note of the non-roducing sandsin the
9 Forties field,

On producing an oilfield

Wall et al argue that the aore intensive field develop-
nent schemes we investigated irevitably man over-drillin
and over-investnent , and they iaply that the less intensive
field devel opment schemes will, in any carce, produvce as
much oil. The erucizl point is the spatial coverage of a
field which can be achievedby a specific nuaber of wells
ané platforms. We have discussedthis point with other
reservoir engineers, and they agree with our interpretation {
of terms such as ‘average well spacing' and 'platfora draw
areas's Ye took these to define the portion of a field
which can be deple ted by wells drilled by deviated drilling
from platforms, given that there is a 'morml draw area
per well' in respect of the volume of the Bandsthat can
thus be depleted in an economically relevant tiae period.

This is entirely different from Simply drilling nore

£ wells in areas which can clready be served by existing

wells, as Wall et al imply we suggested - 2né which th?'

indicated would mean = repetition of earlier 'mistakes

in depleting reservoirs in the USA, 1In the context of

the lorth Sea's development, their reference to previovs 1S

eXperience is totally fallacious., That experience

related to developments for which oilfield mermagement

was prinitive, and where regimes of pressure maintenance

were established only near the end of the fields' lives
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because of ownership problems as well as urmdeveloped
technology. In those circuanstances there was over-drill-
ing and over-exploitation of reservoirs, leading to low
utimate recovery rates. Suah experience it entirely
J_rrejfevarrt to the managerial, phycical and technological
conditions that prevail in the North Sea province.

There is also 2 major difference, in economic teras,
between the developuent of onshore and offshore fields,
In devel oping an onshore field a coupany is ccmitted
only to the cost of drilling each well (or perhape & small group of
(as in the North Sea), the company has to coamit itself /[wells) in
to the cost of installing 2 platforan frxom which to drill, turn. In
the cost of which is virtually the sane whether it is used deep
for one well or for 27 as in the Forties field, This water off-
umpiness' in the investment required for devel oping an shore ce-
off-shore field creates 2 very different econonic environ- velopment
ntent, Indeed, it dictates a different set of cwmnsiderat-
ions for evalvating the physicz2l developmeid process.

The spatial coverage problem

We maintain that the spatial coverage of an offshore
ficld achieved i1sing the production systea initially
deternined for installation is one of the most critical
variable in the prodvection regine for that field. Incre-
asing the portion of the field coveredby platforms (by
adding platforas to the prodvction sys‘temg will normally

increase the econonically recoverable reserves of a field: -
when what is 'cconoaic' depends upon the tining of :
production,

This is clearly rccognized by oil comunpanies.
Chevron, for exzaple, have an owced that the addition of
a third nlatfora to the producing system they are to install
on the Miniaan field increases the rccoverable reserves
of that field fron 850 million bbl to 1100 million bbl.,
This must be dve mairly to the fact that the portion of
the field which can be covered by the pletforuns To be
placed on the field has been increased. There is no other
change which could account for the magnitude of increase
in the reserves' estimates. A recent report on the
Niniam field has been even more specific both on the
additionzl platfora and the additional wells on the field:

The planned development scheme for the INinian field .
in Yetober 1975 included two platforms, one in the central
and one in the southem portion of the field. Because
the reservoir is aore marrow in the northern portion, ',
the use of a third platform has been evaluated bgsed on the
econonics of recovering moreoil in less time... “here
have been severel changes in the (procuvetion) limiting
factare since the la st report, cansing significantly
higher méximum production rates. ' Tubing size has been
incrcased ... the capacity of the oil processing facili-
ties wae increased and five more wells are added to the
Northern platform ... These chaiges resulted in a faster
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pProduction rate build-up =nd much higher maxinum daily
rates of oil production,

Anoco has made much the sane point in writing ?o us
about various possible production schemes for draining a
hypothetical field, bigure 3 was appended to the.follow
ing ‘moco description of the ecomonics of recovering the
reserves of a field with various faulte:

It shows the existemce of faults serving to rule out
a2 matuwral water drive ... In an effort to enjoy higher
recovery through water flooding, the operator would seek
to inject water imto the reservoir but ... the result
would be limited by the number of available well =lots

(on the platfora) 2nd the ability of the operator 2accurately

to identify =1d locate the various foult traps and to
penetrate them with both an injection well 2nd ome or
more producing wells (this the undrained zreas on the
ficeld as shown), This illustrates the not uncowion situ—
ation whereby a field which 214ost justified two platforms
at the outset but which has developed initially with

only one platform .., this would in effeet rule out the
possibility of the second platform at 2 later date ...

for by locating the first platforn right in the middle of
the deposit none of the edge areas in this arye big

enough to support a2 cecond rla tform. With better econo-
mics (higher prices, lower taxes?) 2t the outset, two
platforns towards the extremes of the field area night

have been justified by a higher resexve,

From this description of the physical characteristics
of off-shore reservoirs angd the eoo nomices of their
pProducing systeac, Amoco (as with Chevron) seems to think
that more platfarms and more wells give more coverage
and wore recoverable YESETVES .

The technical 1iterature Ccontains neny oblique
reference to this central Problen of epatial coverage.
The exploration director of CFP is reported by Noroil
g8 saying that 'lwyn's o0il reserves vere insufficient
to warrant the use of several production platforms,
but 2 single platfora would not be capable of bringing
out emough o0il from the field,

Firelly, it als seens worth recording that in our
discussions with British Petroleun on the spatinl cover~
age problem, there was such interest in the amalytical
nethodology we were talking abort BP's spokesman sugges-
ted that we shouvlé be given - in confidence - the necessary
resexvoir data on a field, which at that tiae (Februaxry
1976) had not been publicly amiounced, to see what
solution we could reach in respect of the ecanomics of its
Producibility by one, two or more platform systen .

Agein, the conpany concerned appeared to think that the
spatizl coverage problem ie gne of inportance in deter-
nining recoverable reserves ov -r ecomnonically relevant
tine periods.
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Other criticisms

We have identificd the mjor errors, nisunderstord ings
and misleading elegents in the engineering mrt of Wall
e‘b.al 's article. ere are other points in their criticism
wWiich seem irrelevant inconsistent or mistaken,

Wall et al state that we recomended direct governn-
ent investmernt for developing 2 field - this is not so.
What we do recommend is 2 more flexible governnental
policy for fields being developed, modifying the econonic
eiwironment within which the coapenies operate, to
éncourage 2 more coaplete development of the field which
would £%1ll be profitable to the operating coupany. At
present, inflexible governaent policy on royalities and
taxes Ic ads compgnies to plan the development that is
likely to maximize their profits after tax - with the tax
being taken as a fixed clcmert in their cost evalwtions.
This approach aprpears to limit the totd plammed recovexry
from a field to less than that vhich is tochnically
-xecoverable. In one of our examples, the mechanism inves~
tigated for engecndering governmental encouragement of the
ficld's devel opment was dircet investuwent, but other strate-
gies, such as 1odified taxation policy and loan guwarantees,
to achieve optimel developuent of a ficld, wcre also
prescntec.

According to Wall et.al our definition of -the érainage
area of wells is arbitrary. This is untruc, however, far
we assigned the well drainage areces @ither on the basis
of information on this variable as published by the
appropriate operating coapeny (for Fortics 2rd Momtrose),
oxr from estimates we nade from the indireet evidence in
the literature (in the case of the Piper Field ),

Wall ¢t a2l state that the term (1-5_)/B can be
estimated from published data, 2nd state that ovr incorrect
estimates of it arc responsible fog the ‘error' in our
calculations of recoverable oil. or the Bc;.rtic:s; field
we have an estiaate which is certainly within the error
of the value thegy give (070 conpared with G.67). In
the case of Montrose; it world appear that they have
misinterpreted our statememnt of the tern. The factor
they quote froa our study shouvld not be 0.65, but 1.00 -~
Ceb5 = 0.35; this again is well within the error of the
term, which they give as (.30. They ® not mention our
estinate for the Piper field - why not? Is our estimate
agein accurate within the crror of the (still publicly
unknown) value estimated by the opexating company?

They: then fault us because the operating coapanies have,
on profucing the reservoirs, discovered that they axe
Producing bettor than their cstimstes of (1-S, )/B led
them to expect. Our model had to be calibratéd fiom
the data as published the operators vp to the suaner
of 1976, a2nd it was within the fraiework of this data
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that we tricd to siaulate the informtion environaeunt
within which the coapanies' producti on decisions were
gade., If it has now been denonstrmted that fewer wells
are necessary to produce certain quentities of oil than
the coampanies origimelly estimted, then the avermge well
spucing could have been grester then they origirelly expected.
This reviwed view of the situation is totally exterml

to our work, and if thore has to be criticism of procduct-
ion estinates then it has to be of those mde by the
operators. It camot be criticisa of our work, which
could only be based on what the coapanies had publicly
reportcd at the time we were attenpting to similate the
ficlds' development. With better data we couvld have nore
effectively calibrated ovr model,

Wall et al's general 2pprozch on reeervoir - ngineering

Onc aspect of Wall et &l's criticisi of ovr study
is in one wey 1ore importont tha. 2ll the substantive
matvers with which wohave dealt above., There are no
citations or literature rvef :rerces in the engineerin
section of their articie. For exeaple, the do not cite
the publication(s) vhich contzin the informztion from
which (1-S )/B can be czlcwlated, They expect the rezder
einply to gccept that such publications exist. Nor do
they provide any citation or other indication of the
performance of their calculztions, but nerely present the
reader with the result,

The principle basis of the sciemtific 1ethod is
replicability, but as - Wall et 21 do not produce the
evidence on which they base their wo 1k y it i3 imposcible
for another scholar to duplicate or amlyse the bases of
their criticism, The reader is continually expected to
accept statcaents for which there is no collaborative
evidence. This approach wvuld seem to violate the 108%
basic principle of publish ing in any academic discipline,
including, we are sure, their own discipline of reservoir
engineering. Their closest approximetion of a eitation
is 'BP estimate', expresscd in verious ways., Other esoteric
items of factwel krowledge lack even this Sort of
Proscic reference,

We are criticized for our lack of academic rigouvr,
but we at least give the rcader the oprortunity of veri-
fying or of refuting our results, throvugh explanation,
accreditation 2né citation - thet is. by adhering to the
rulcs of academic publishing. Wall et al ‘s article cou-
prises only unsubstantiatecd perco 2l opinion. For this
rcason alone their paper is vnworthy of consideration ecven
had wo not shown that wany of their argunents a re
€érro:eous or false,
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Economie aspects

We can agree on one ite1 in the camomics section of
Wall 01_; al's article - their fiml comnent that public
attention and debate in respoct of the ecconomnice of Narth
Sea 0il need to be stimulatede This wae the prine aoti-
vation to publish our momograph which, we concluded, 'may s
perhaps have indicated =2n 2pproach which can zchiceve the
reconciliation of the conflicting intcrest of state and
0il companies:! However, Wall ot 21's contribution to this
important debate is entirely negative and its somewhat
interperate tone emcks more of the faniliar proraginda
that 'what is right for the coapanies must be right for
the community' thin it does of any wish to continue the
search for the truth.

The detailed criticisas

Our capital costs estimztes 4id not disregard infla-
tion, as Wall et al clained., We @id not consider that
anyone could f2il to rccognize the need for incoporating
rising prices irto the costsiof North Sea installations,so
we did not think it necesszry to spell this out. However,
it can clearly be seen to be incorporated in our inputs,
for exaaple in Table 7-1 which shows capitel costs of the
various platforas on the Forties ficld. TFarly-criod
installations (includng pipeline costs) are cach about
7 30C miliion (2 figure based on the published data far
platform installation in 1975-6). Z¥or the fifth, sixth and -
seventh platfora (in the systens with a larger number of
platforns, & involving platforms which are built and
installed up to severdl years Iter than the early ones),
the capital costs per pktform range from 450 to 9535
million.

We chose threce specific cases dealing with the future
price of oil and inflation rate, Our bzsec case, with 10%
per ammun inflation anéd a §12.5C per barrel oil prices
in 1975 rising by {0.50 cents per ammum, is not a prophe=cy -
it is the kind of reasomble gress that 211 investors have
to mke abovt the futurc behaviour of the eco nomic system
relevant to their interests. In ecarly discussiongbf ovr
work with British Petroleum, we found that these figures
for inflation rate aird price of oil were close to their
best guesscs for moveaients in the two varizbles. Since
then %19'?5), the tw variables have, indeed, moved roughly
in line with thesc base case figures., The asaumption that
rumiing costs increase proportionately moxrc quickly then
oil price is, of course, rclatcd pexrtly to the fact that
the former is afunction of rising British costs (with its
higher than average inflation) while the latter is =
reflection of OREC's reaction to the overall change in
international price lcvels,
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We stated specifically that therc are mny s phistica-
" ted theorcms for findi ng the right discount rate to
eval wate past, present and future reverme 2-d expenditure
flows. This, of course, is nccessary so that one can
realistically nodel the way a coi1geny looks 2t the opport-
unity cost of its investnent in gencral, as well as tl:.e
~way in which it tokes into accow t the ‘specific risk' of
developing the North Sea's potential. The method we chose
was certainly not related to the Tow Jones .or the
Fimancial Timcs indexes, as Wall et al seem to inply but
was rclated to the unique circumstances of the altcrmative
‘investanent decisions that can be taken for devel oping
North Sea oilfields. At the time that the developuent
decision on a field has to be taken, the availability of
informetion on the existence and recoverability of oil
varies spatially (becavse of the linited nature of the
field cxploration programne that can be undertaken in the
evaluation stage). In such circumstances, a copany can
only equate the commercicl validity of the wmost certam ,
the less certain, 2nd the least certain flows of oil from
the ficld (by means of possible 2lternative production
systems ) by verying the discount rate it vses for umeasuring
the return on geographically discrete 'luaps’' of invest-
ment, These separate 'lumps' then aggregete in different
-ways to define a series of systecas of varying cost and of
varying produc«tivity. As Wall et 21 point out, the oil
conpany may undertzke a variety of projects, 2ll with
independcnt risks. However, rather than risk averaging -
which ianplies taking on spme high risk projects - the
company sclects those projects with a high potential pay-
off, Varying the discouvnt .rates to inclvde the increasng
risk in devd oping a ficld more intensively 2llows the
study of these asltermtives. ' ' '
The literature on the choice of discount rates did not
appear to uvs to have considered this sitvation, and the-
cases quoted by Wall et al are quite irrclevamt, We are
still very much open to persuasion on -the methodology we
used (and on the appropriate way to coabine the discount
rates for differemt platforms 'in the same systecia - for
which, incidentally, our most extensive range for various
platform systems was 15-26.5%, not 15-45% as Wzll et al
erronecously indicated) but the criticieas here are entirely
unhelpful and aistaken, Wall et 21 simply forgot - or
fajiled to understand - that we are dealing with alter-
mtives of 1, 2, 3 ,.. N platforn systems, and not with
incremental additions to a i ngle system, We did,
incidentally, aleo test the sensitivity of variation in
the relative risk assessment by about 20k around the basec
case value. This resultcd in changes in the present
values of the two and threc-platform systems on the Piperxr
field (the inpute for which were used for the sencitivity
arnlysis ), but it did not alter the shape of the crives.
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Wall et al consider that we chose 2 'wrong' figure
for the cost of governnent borrowing, The¢r use the extra-
orcinary 2rguacnt that because we worked in dollars we
should have related the test discount rate to the @ st of
governnent borrowing in the US capital market. Any such
caleulation wovld, in +the circumstances of 1975-76 (when
we did the work),als have had to take near-futur expect -
2tions of adverse changes in the $/& exchange rate into
account. This is exactly the sane variable that was then
expressed, through the financial market, by the difference
2t thet/between the 125 governient borrowing rate in the /time
UK and lower borrowing rates in the ISA, %

The general issues

The first of these is the differentinl between private
2nd public moNey and betwean private ard public risk in
investoent decisions. W2ll et al seem to believe that the
world's financinl markets are prefectly coapetitive with
no institutional, geographic2l, or political constriints,
Thus, 211 parties have ~n identionl opportunity cost of
capital in all circumstances, with variations only over
tine as the 'invisible hand! tugs the strings of the
puppet 2ctors up .nd down, W1ll et 21 must surely be
aware of the fallacy of this too sinplistic view of the
operation of the intermtional financing system. Opportu-
nity costs vary even between intermmtionnl companies,
because there are constraints th2t “re peculizr to some
decision sakers but not to othere (2 foctor we described
in our amlysis of the Piper fic 1d, which is being develop-
ed by = consortiuvm of coapanies whese econocwuic behaviour
is, 21d must be, very cifferemt from that of BP, the sole
developer of the Forties ficld ). They vary even aore
between coapznics which o rate internationzlly 2nd those
with purely nationl intcrests, They vary most between
m>jor internatioml 0il companics (with their ability to
rank their investuent priorities 2g-inst opportunities
existing in wny countries ard in nwny circumstances) ang
mtioml governnemts (whose jinvestment opportunities are
limited, by “nd 1~rge, to dcvelopnents in their own :
natioml territories).

In the North Sca the oil compinics em (~na nust )
test the validity of their ~dditioml investaent opoort-
uwity ngrinst “lternative cl.ias for their morney proviced
by investae:t @portinities in the Gil1f of Mexico, the
Gulf of Thailamd, or the North West Australin Shelf,
or ag.instopportunitics for investing in coxl mines in
South “frica, open-cast coal mining in Sumrtra, or shile
oil developments in the USA. Giv.n such a plethora of
investment opportunities, - minimum intern~nl rate of return
of 25% is demnded for all 1unps of investment by such
componies “nd, in present eircumstances, the nininum
wceeptable mte vy be os high as 4(%. The UK government,
on the other hand, docs .-not hove nany chinces to invest
in vemtures with high rates of return. Fven if they were
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avail~ble, sny UK governacnt wovld 21so have to consider
their employnont, bilance of poyuents, Socinl welf-re

ind politienl 2nd strategic iaplientions. The public
would not wish its security oand future to be put rt stake
by o governaent deciding that investment in 'c'.n-dy floss'
production, with ~ possible rate of retum of 20% is
'‘better' for the coumtry thon investment in offshore oil
decp-mined co%l, or nuclear power st-tions from which 20%
returns “re more difficult to genurote. Our study showed
th~t the UK govermment can nke ~cceptable 'rtes of
return' on 'investing' moey in the North Sec, if it can
persuide coiponies to puh the developnent of moilfield
beyond the strictly commercisl limit (when 'acceptable !

is defineé as a rate which excecds its costs of nedi wn-
tern borrowing). Such opportunities for governnert
interests in oil developaents do appear to be nore fovour-
able thon st current “lternatives open to the govermment
in other parts of the energy sector of the economy. For
éxample, miclear power stotions berely 'pay out' with

a 9-10» cost, =nd, froa calevl~tions we hove nde recently,
it secms that the best that can be expected from the
investment of over £400 million in thgSelby co-lfivld is a
return of 15.3%., This wotlghordly be an investmet
opportunity of interest to amy intermatiomnl oil conpny,
but would Woll ot a1 sugaest that it should not, therefore,
be undertoken, given what they ~nd all of us know about
the urcertainties of the world's energy supply in the
1980s =2nd the 1990s, Such considerations mean that there
must be investment now in energy producing potentinl by
any governnent with the longer-term interests of the
nation at heart.

We ore also token to task by Wn1ll et 21 on the
question of specd of development of the UK's oil respurces
for 2llegedly advocating their accelerted produvction, Ve
did not such thing, but indeed dealt specifically with the
issuc in Chupter5 on 'Policy iuaplications':

We ..., accept that o country wy wish to prevoant the
discovery or the developmeni of ~ ficld or fields because
it wishes to save the potentinl resexrves for the future.

This is on issue whidch can perhaps be resolved
the 'full cost-benefit crelysis of governaent policy' wich
Wall et al s2y is needed, But our study was not directly
concerned with th-t issuec, Instead, we tried to evil uate
the significance of coutrasting rates of prmduetion from
individ wl ficlds, “nd we showsd how the governnent can
benefit by getting more 0il more quickly out of cach field
in retumn for crrating condi tions in which the meet
intensive and cxteansive production systenm is also profitable
cnough for the o0il comprny concermed. If it does this
with cach ficld which is to be developed, then the
goverment cnh-nces, mther thon reduces, its opportunities

‘../"
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to consider the question of the overall 'best' rate ~t
which the North Sca's rcecrves should be produced. If one
or morc fi:-ld(s) can be deviloped so as to produce 20%

or 50fh more oil over the mext 15 ye rs, 2nd this higher
rate of production then satisfics the governaent's :
evaluated need of the total = mount of oil the country -
'ought' to produce, then the potentizl for oil product-
ion froa other fields can be & ved for the future. If,

on the other hand, each company decides for itself what
port of a reservoir it shall devrlep only in relation to
a rate of return which it finde scceptable vis-a-vis
alternative opportunitics, then the country risks having
211 ite lawest production cost ficlds only hzlf-depleted
in the short term, so opening up dangers for thc supply
ond price of oil in the UK over the longexr tera, There

is 2 rcal conflict of interest here which can only be
avoided by the recomeiliztion which rciains to be work d
out betwecn govermmernt 21n@ companies for the benefit of
the so-ciety 2t large. The issve is important - perhaps
even critictl - to the UK's devclopunent strategy, "1nd we
hope that debate will be continued,

L 2 . F SR e R

Source: Fncrgy Policy, Deccmb-r 1977,
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3.4 GROWING IMPACT CF NORTH SEA OIL SUPFLIES

Despite delays, mishaps and bad weather, North Sea crude
0il output last year doubled to over 51 million tonnes and begzan
to make an impact on Western Burope's oil demand estimated at
595 million tonnes (itself 2.2 per cent less than in 1976), The
big boost came from trebling of production in the UK sector to
over 37 million tonnes (although this was down on the officially
predicted 40-45 million for the year). Norwegiesn output at
13.5 million was actually slightly below the 1976 level as a
result c¢f the Ekofish Bravo well blowout,

Although it has taken some years for production to build
up - Dkofisk began with tanker loading in 1971 and Denmark's
small Dan field came on stream in 1972 - the North Sez during 1977
became Western Furope's key hydrocarbons province, with the UK
taking the lead over other sectors (see Table I AS. Efforts in
‘e Dan field to impreve the flow from the tight chalk reservoir
finally resulted in cutput reaching the 500 000-tonne level.

Table 1 A

destern Furopes Crude Cil Production

Million Tonnes

Total Cf which Offshere

1970 1975 1976 1977 1970 1975 1976 1977
Augtria BR300 1.9 1.9 ~ - - -
Denmark = T2 042 0.5 - 0s2. 0:2 .0:5
France o (A T o e K P & - = =
Gemw 7-5 50? 595 5-4- = = = =
Italy el 150 1.7 .. 1.0 - - VT
Hetherlands (e AR S ER 1.6 - - - -
NDI"‘-"JBQ;’ — 9'3 13.7 13.5 - 903 13.? 13.5
Spain 0.2 250 1.8 1.0 - 158 -~ 1.7 0 0.9
United Kingdom Ca1 105 12.0 3?04 e 1-4 1109 3713
Total 16.2 24,2 38.8 63.4 - 12,7 27.5 52.2

Last year also marked the start of natural ras deliveries
from Bkofisk to Fmden, vhence to consumers in Germany, Holland,
Belgium and France; and from Friggz to St Fergus, whence to _
consumers in Britain, Together with the build-up of Dutch offsghore
gas (the L fields came on stream in summer 1975 and the K fields
in spring 1976), the Horth Ses has also become an important
supplier of gaseous energy with supplies rising from 39.2 billion
to an estimated 49,4 million cubic metres (or42.5 millinn
tonnes oil equivalent, see Table I B),

=
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Table I B
WESTERN EURCPE 3 NATURAL, GAS PROTUCTTON
Billion cubic meters (15°c, 1013 pbar)

Total Cf which offshore
1970 1975 1976 1977a) 1970 1975 1976 1977 a)
dustria 1.9 2.4 2.4 2.4 = = = =
France 642 ciPadadiTon: 1.6 = = = 52
Geman}’ 1304 1903 1909 20.3 S = T =
Italy 3421 1400 14,4 4343 4.8b) 7.6L) 8.8b) 7.60b)
Veth erl ands 33¢3 94.8 102.7 100.9 0e9 el  beb
Norway - - - 2.6 - - O
United Kingdom 10.9 32.5 36.1 40.2 10,9 32:5 "38u1 40,2
Total 1946 170.5 18243 187.3  15.7 41.0 48.0 el
Total million 68.5 146.6 156,8 161.1 1353531 41ed s o0
toe ¢)
a) Estimated

b) Agip's only
¢) Converted at one billion cu m approximates

Thus, the North Sea last Year contributed an estimated
94 million tonnes o0il equival ent towards Western Burope's primary
energy demand estimated at over 960 million toe for the-Buropean
Community only, Theoretically, North Sea supplies met about
10 per cent of the LEC's primary energy needs, but in practice
Uorth Sea o0il is, of course, also exported to non-European
destinations - mainly to North 4merica,

Many forecasts have been made about the offshore
We-stern Burope hydrocarbon povential, with particular emphasis
on know-n and hoped for oil and gas reserves in the North Sea,
Inevi‘tably, only the drill bit can provide the final answers —
at greater cost and effort than computer model exercises.
Beyond proving Teserves, the governments of Great Britain and
Norway will increasingly hold sway not only over depletion (thus
overall production) but 2lso OVer opening up prospective search
arcas. However, a reasonable estimate of the combined offshore
0il and gas production potential over the next eight Years
is given in Table II,

In the UK sector where 4Argyll was the first field
to come on stream during June 1975, followed by Forties in
Novenbe-r that Year, the total production from the eight fields
on stream (see field summaries) should soon go threugh the
si-gnificant 1 million barrels a day level, particularly with
the aid of output from Thistle about to come on stream,
initielly at 40 000 b/d. Stormy weathe-r has affected production
from fi-elds dependent on tanker loading; however, the coming
on stream of Claymore in Novembor 1977 with its pipeline
cornection to Flotta in the Orkneyshelped to boost total output
in December to 3.5 million tonnes, compared with 3.2 million
tonnes in the previous month, /
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Table IT
Western Hurcpes Estimated Offshore Cil and Cas Production to 1985

Million tonnes 0il egquivalent

1978 1989 1985
North Sea*#: British 110 135-160  425-175
Norwezian 35 55-65 65-70
Dutch 8 11=-13 15-17
Danish 0-5 004‘-0-7 3- 5"5
Spanish wa~ters 0.8 1.5-2.5 2=4
Italian waters N,a, N.a. N2
Greek waters - 0 5=1 1=1.5

* South of the 62nd parallel.

Development work on Ninian — third largest in the UK
North Sea sector — has been delgred and the field is now expected
to come on stream in the autumn (instesd of May) at en initial
rate of 50 000 b/d, to be pumped through a 36-inch pipeline to
Sullom Voe in the Shetlands. Heather is dus on stream in
‘ugust, and Dunlin migh? also be started up during mid~-1978
depending on the current negotiations to load the oil into
tankers via Thistle's singl e-anchor leg mooring system (SiLM),

These four ficlds due on stream during 1978 should
help to increase the total output from the UK sector this year
to 65-70 million tonnes (1.3-1.4 million b/d) from last year's
37.3 million (746 000 b/d), provided there are no major mishaps
or further delays. The volume compares wita an estimated UK
inland oil consumption of about 79 million tonnes in 1977 and
an overall energy use estimated at 198 million toe, with a
forecast of 79 million and 201 million, raspeciively, for 1978,

Production from UK fi €élds next year might reach $0
miliion tonres (1.8 million b/d) vwith output rising from such
Tields as Brent, Ulaymore, Heather, Ninian and Thistl e, and the
start-up of Cormorant and Buchan., Other fields under development
or for ~which development permits have been field are 4nglo-
Norwegian Statfjord, Tartan, Mirchison, Beatrice, Fulmar and
Torth Cormorant.

Although UK explodation and appreisal drilling last
ye-ar was at a higher level than in 1976, no major new cilfield
discoveries were reported. Three socall ed 'significant'
discoveries are listeds Conoco's 211/19-6 (January 1977), BP's:
206/8-1 (fugust 1977), and Phillips Petroleum's 210/15-2. The
BF discovery is west of +the Shetlands, vhere Texaco also struck
hydrocarbons in 207/1-3 and more recently Elf Aguitaine in
206/=1 (1700 B/d of 23% ofl frem three zopes ard 410 000 o w/
day of gas through a 3/8th inch choke), Other oil strikes re-

o-r¥ed in 1977 were: Bsso's 206/12-2, Hamilton Brothers' 30/24-8
near Argyll), Texaco's 15/23-4B, znd Shell's 30/16-8 (near «uk),

Fields
confirmed by official :nnouncement were: Phillips Petroleun's
Toni; lLarathon's Brae, Shell/isso's Fulmar, and Conoco's
northerly extension of Lyell,

Source:  Petroleum Economist, March 1978,
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4. TANKER AND OTHTR TRANSPORTAT TONS

4.1 SHORT TFRM TANKER MARKFT OITLNOK

T. Summary

Estinatcd tanker demnd during the firet half of
1978 remzined at the relatively low level of around 238
million dwt, principally because of a large oil stock
drawdown in the first querter and low seasoml oil c onsumpt -
ion in the sccond querter. A significant inerease of sonie
40 million dwt in tanker demand is expected to occur
by the fourth quarter of 1978, which will be attributable
in part to replacemeit of 0il stocks in the second
half of the year und high seasonal 0il consumpiion in the
fourth quarter. This is expected to be followed by a
period of lower tanker dem nd in the first two quarters
of 1979.

It is thought that part of the rise in tanker demand
in the latter half of this year will be met by a speed
up of the fleet but thot some withdrawzl of tonmage from
lay up my 21l be requirede In order that owWwners wiil
be provided with sufficient incentive to reactivate tonnage
during this time, it is expected that rates for VLCCs
will need to rise for short periods to around WS 35 and
for 90,000 dwt tankers to about W57%,

The estimated development of quarterly tanker demand
and supply and charter rates can be summarised as follows
with changes from ovr previous report shown in brackets:-

Tonker Demand & Supply(Mn.Dwt) Single Voyage Charter

Tanker Tanker  Net Rates(1975 Worldscale)
Denand QUpPPLY Surplus G0 mdws 250 mdwt
1978
First Qurter 239( +1) 3259 (-1) 120(-2) 40 = 20
Second Quarter 236(-3) 355 (-~3) 119( =) 42+ (+2%) 20 ]
Third Quarter 254(+11) 355(-4) 101(-15) 47% (+5) 27+(+4%)
Fourth Quarter 279(-9) 357(-2) 78(+7) 522 32%
fear 252( - ) 357(-2) 16(-2) 45 (=) 25 (+2)
1979
First Quarter 261 356 95 45 22%
Second Cuarter 262 354 92 45 225

It is considered possible that the vreburildimg of
stocks in the third and fourth gquarters of 1978 uay
not occur to the extent assumed, in which case the
overall increase in tanker demand during the latter

ooo/-’
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half of the year could be no greater than 30-35 million
dwt. However, such a development wuld not be expected
to have a significant impact on the charter rates
projected in this report.

Tt will be appreciated that there arc also faglors
which could result in a2n incrcase in Hanker demand above
estimated levels, towards the end of this year. Thesc -
could include the possibility of =a earxrly colé winter, |
higher than expected liftings in anticipation of a |
Jamuary 1979 OFEC crude oil price rise and the transfer '
of pacs af the estimated third qurter stockbuild to the
fourth quarter.

& Resulte of Pnalysis
a) World 0il & Frergy Tenznd and Supply {Table 1)

Changes from our last report are detailed in Table 1
and are minly due to slightly higher rates of consumpt-
ion and lower stock levels during most of 1978 than
previously anticipated for the main concsmming areas.

Woxrld oil consunmption (excluding stock charges) duvring
the period is expected to follow 2 seasonal pattemrn,
reaching high levels in fourth quarter 1978 and first
quarter 1979, relative to consumption in other guarters.

Estimted changes in wrld oil stock levels in some
periods offset the seasonsl patterm of oil cons: mption,
being run down in the first quarter and rebuilt in other
qurters. It sfgowld be pointed out, however, that owing
to the exceptionally 1arge stock drawdown in tho first
quarter of 1978 (-66 million tons) and having rcexrd to
the poesibility of sone pre-camptive liftings in the
fourth quarter of 1978 in anticipation of a possible OFEC
price increase, it has been assumed that there will be
considerable rebuilding of stocks in the thirdé guarter
and , notably, some further stockbuild in the fourth
quarter of this year.

Following from the ascumptions_on ¢il consumption
an@ stock changes, world oil supply is cxpccted to grow
considerably in the Itter half of 1878 coapzred with the
first half of the year, Although 1liftings arc cxpected
to diminish substantially fam fourth gquarter 1978 levels
in the firet half of 1979, it is anticipated that
producti on during this period will be significantly
above that of first half 1978, Productbn in Africa, the
Caribbean and S5,F.Asia is shown to increase steadily
in 1978 and to fall only mod erately in first qurter 1979
with the bulk of the fluctuvation in o0il svpply expected
to affect the Persian Gulf producers. Production from
the North Sea and Alaska is chown to increase throvghout
1978 vh ich is significant far tanker demand to Evrope
and the USA.

ooa/-




b)

-128-

Bin 0il Movencrts and Tanker Demand (Tables 2 & 3)

Assunptions on trens
in Table 2 and deteiled o
dennand (i.e. before allowi
are shown in Table 3,

The min changes in oil nove
denand since our last report
consumption, prodvetion =nd
alloc:

and the e

geographical areas.
sumarised as follows :

Min Changes to Bstinnted 0il

Tanker Demand in 1978

'base ' tanker
ng for operating flexibility)

portation logistics are set ouvt
il movemermts and

i=nts and base tanker
resu 1t from the changes in oil
stock levels shown in Table 1

tion of ecstim ted stock cha

nges between
The nore significant changes can be

Tovenents and Taso

"Million Tons

Source First quarter Sceond gquarter Third ovzrter Fourth gr.
Persian Others DPorsian Othcrs Porsian Othors P, Othrs,
Gul Gulf Gulf Gulf
Destinction
N.Amcrica +3 =17 +3 +8 +10 0. =13 +1
N.Europec +4 + 1 +3 +2 + 2 +2 + 3 +1 A
S .Europe +2 * 1 -3 -4 - 45 L3 3
Japan +4 - -4 +1 -2 - - -1
Others -6 + 5 -8 = - - ¥ -
Total +7 -10 =< +7 +10 +5. =8 %2
Million Dwt +5 - 4 -5 +2 + g +1 - 8 -
The estimated development of tanker demand, after
allowing for opcrating flexibility, can be sunnarised as
follows with changes fron ovur previovs report shown in
brackets :
Million Dwt
Bse Tanker Operating Adjusted Tanker
Teomnd Flexi bility Denand
1978
First Quirter 218 (+ 1) 21 239 (+ 1) .
Second Quarter 215 (- 3) 21 236 (- 3) >
Third Quarter 232 (+10) 22 (+13 254 (+11)
Fourth Quarter 255 (-8) 24 (-1 279 (- 9)
fear 230 ( - ) - ) 252 (- )
1979
First Quwurter 236 23 261
Sccond Quarter 239 23 262

e/~
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The low level of tanker demand in the first half 1978,
although partly due to increased production from Alaska and the
North Seca , was primarily a function of the large stock drawdown
in first quarter 1978 and the relatively small stockbuild,
accompanied by low seasonal consumpticn, in the second quarter.
This ic turn resulted in a low level of liftings from the
Persian Gulf in the period,

Inereasing tanker demand in the third and fourth quartcr

of 1578 is largcly dependent on the assumption that significant
rebuildin g of stocks will take piace in the second half of the
Year resulting in a smell rise F+3 million tons) in world stock
levals for 1978 as a whole. Higher oil consumption levels in
first half 1979 compared with firsst half 1978, combined with the
seasonal stock changes shown in Table 1, imply that tanker
demand in the first two quarters of 1979 should be considerably
higher than in the first half of 1978,

c) Tanker Supply (Table 4)

4verage tanker supply, which was Just under 360 million
dwt in the first quarker of 1978 is estimated %o be currently
around 355 million dwt and is expected to romain at about this
level through to mid 1979,

This devclopment Trepresents a marginal decrease in tanker
supply du-rig 1978, in comparison wi-th the previous quarterly
estimates , following the increasing slippage which has baen
observed in the tanker de~livery schedule and the higher than
anticipated level of scrapping in the second guerter. The rate
of scrapping is expected to slow down during the lattecr half
of .the yonm, however, as a result of congestion ot shipbreskers'
¥ards cnd the anticipated improvanent in tanker rates in the
fourth quarter.

d) Lstimated Devel opment of Tanker Demond ~nd Supply Bal onees

The overall net tanker surplus, wvhich is cstimated to
have remasincd 2t around 120 million dwt during the first half of
1978, is expected to decline by about 20 million dwt in both
the $hird and the fourth quarters before increasing agnin by

about 15 million dwt in the first half of 1979 s

Million Dt
Tenker Demand* . Tankor Supnly Nzt Surplus

1978 :

First Quarter 239 (-» 1 ' 3554~ 1) . B o e
Second Quarter 236 ( =3 355(= 3 IS, -
Third Quarter 254 (+11 355(~ 4 101 (=15
Fourth Qu-arter 219 | ~9) 357 £=2 78 ( +7)
Year LT e 357 (-2) 105 (- 2)
1

First Quartor 261 356 95
Second Quarter 262 354 92

* Aft-er zllowance for operating flexibility,




-150-

In very approximate terms, the surplus during the second
quarter is thought to have been sbsorbed ns follows ¢

Million Dwt

Lay up 47
Slow steaming 50 o
Part cargo trading 14
Aweiting cargo/discharge 3
Storage 3
Other 2
119

The average amount of tonnage in lay up during the
second gu-crter was around 7 million dwt higher than in the first
quarter, JDuring July however, the total has remained at sbout
48 million dwt, and it is thought that a pesk has now been
reached and that some re-activation of tonnage mgy be requirsd
by ths fourth quarter in order to satisfy somz of the expected
inorcasc in tanker demend. However, a substantisl part of this
demand increase is likely to be met by a speed up of the fleet,
which is currently estimated to be slow steaming on average

by around 207,

e) setimated Dovel opment of Tanker Charter Ratos

The expected development of short term tanker charter
raves for selected vessel sizes, as shown in Table 6, is based -
cn estimates of tanker operating costs (Table 5) and the disiri- "
bution of the net surplus between the various tanker size £Toups.
It ie assumed that in conditions of surplus, rates will be
influenced in particular by the cconomics of tanker lay up and |
reactivation clthough expeciations regarding the effecct on the
market of crude oil price developments may also have some impacts

Bstimates of si-ngle voyage, one year and three year
period charter rates for 90,000 and £50,000 dwt tankers, together
with chan-ges from our previous report, are summarised below

1978 Jorldscale

90,000 _dw 250,000 dwh
Single 1 Year 3 Year Single Year 3 lear
Voyagze Period period Voyage Period Period
1978
First Gua-rter zl.(}ﬂ(--)1 424(-)  474(-2%) 20(-) 23(+1; 27 o~
Secocnd Quarter 42i(+2:) 42%(-23) 47§£_2; 20(-) = 24(+1 g B
Third Qua~rter 475(+5) 45 (_255; 50 (2% 277-;(+4-.é_)26(+1; 28 (- ;
Fourth Qu-arter52i(-) 474(-23) 52i(-25) 325(-) 27i(=) 29 (-) A ;
Year 45 (=) 45 (-25) 50(-27) 25(+2) 25(+1) 28 (<)
719 \
First Quarter 45 475 60 224 26 328
Seco-nd Quarter 45 475 60 22, 26 325

First Half 45(-25) 47:(-25) 60(-25) 225(-25) 26(-13) 325 (=)

s
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Avercge Single voyaoge rates for medium and lerge size
tenkers duringthe third guarter 1978 are now expecied Yo De
around 5 to Ty points of worldscale above second quarter levels
in view of the significant inoreases recorded on the sgpot .. |

merket during July. It would s@ppenr that-the|rgcent incrpase
4 ! in|the de-maend|for singld voyage charters has be'en met through
! 'sthe vessel spLed up and the employment of idle 'tomnage already
= | positioned in loading areas. Rates during the fourth 4uarter
! are expec~-ted tc rise further, in line with the estimated increase
| in tarker demand which wi-11 necessitate additional speed up of
the fleet togother with some withdrawal of tonnage from lay upe
During the first half of 1979 single voyage rotes are expecied
to be below fourth quarter levéls for ell vessel sizes as a
result of the expected renewed increzse in the tanker surplus as
compared with the last quarter of 1978. :

]
“1
g !

s |

ka
.

One year and three year period charter rutes are
expected to remain more steady but reflect, o some extent,
the higher - single voyzge rate expectaticns in the second half
of 1978, Rates in the first half of 1979 are expected to be
broadly unchanged compared with those for the fourth guarter
1978, =lthough for the smaller tanker sizes o contirued increase
is assumed in line with the tightening demand/supply balance for
these ves-sel sizes.

AFRA 'rates thr—oughout the period (Table 6) are .
expected to continue to reflect an upward trend for the smaller
categories with little change anticipated for VI,CC AFR4,
although estimales for the size groups below 80,000 dwt have
beeh marg-inally reduced compared with previous éstimates
. %o take account of recent developments.

i

WORE R N R R

Sources Petroleum Economics Limited, London, August, 1978
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i Table 1 X

Fstinated Developunent of World 0il & Energy Dewrnd and Supply
1978 & First Half 1970 by OQuwerier

— Million Tons 0il Fquivalent

v 1098 1979

First becond Third Fourth Year First Second

quarter gquwrter guarier quarter b SR guarter gurter
1) 0il Consunption

Noxrth Enerica 254(+4)  235(+3) 240(+1) 257(+i) 986(+9) 261 243

North Europe Aupn+uu 120(+7) 113(~-2) +umm+u 502(+11) 137 122

South Europe M 2) pmm._.._ ) .3 58(+1 204 55 46

Japan +2) l_ = mouh Aw me._w

Others 29 13 T(=8)

Total Worlad* mpmmﬂww m@b +mwuuwwm,wqp mmm +T1) 2486(+12) 659 610
2) Stock Changes Etc, -66(~18) +11(-22) +42(+2) +16(-4) +3 (-42) -25 +35
3) Total 0il Require-

°r . 576(=12) 605(-14) 640(-1) 668(=3) 2489(-30M 634 645
4) Cil Supply |

Micdlie Bast 258(-4) 265(~6) 280(+1) 297(-~1) 1100(-10) 280 284

North Africa %35(~2) 36(~6) 39(~3) 5013  153(=12) 38 39

West yaawam 26(~1) 29 32(+1) 35(+1) 122(+ 1) 32 33

owuwuu 42(+1) 47(+2) 48 49 186(+3) 48 50

S.F pa,= 26(+1) 25(=-1) 27 28 106 26 27

North Europe 17(-5) 19(-3) 24(+1) 26(-2) 86(-9) 26 26

US Lower 48 104(=2) 107 108(+1) 107(+1) 426 105 106

hlaska Amm+4w 15 Aqﬁagw 18 6t 19 17

Others 40(~1 4% 47(~1 48(-1)  178(~3) 45 48

CPE Net Exports 16 1G 18 17 70 17 15

Total World 576(-12) 605(-14) 640(-1) 668(-3) 2489(-30) 634 645

5)Non-0il Enexgy

De nand 587(~1) 519(~12) 509(-6) 587(-4) 2202(-23) 605 5%4
6)Total Encrgy

De 1ana 1163(-13) 1124(~26) 1149(-7) 1255(-7) 4691(-53) 1239 1179

* Excluding CFBs,
Note: Changes fron previous report are shown in brackets.




Assunptions on Logistics of Main 0il Voveuents

1978 & FTirst Ho1f 1979 by Ouirter

Million tons

1078 S Lo W
First “wecond Third Fourth  Yearx First vecond
grerter quarter quarter aquwrter guartexr qrrter
1) Svsg Caml Utilisation
0il Shipped - Suez/Suez 8(+3) mM.,E 9(+1) @?ﬁ 54(+2) 10 10
~ Cape/Suez 7 12(-1) 14(+1) 22(-5 55(-5) 15 15
2Midcle Bast Pipeline Throughputs
Tapline 1 1 1 1 4 1 1
Irag-Turkey 3 4 4 4 15 5 5
1 Isracli. 7 7 8 7 29 /i o
Q Suned 5 6 8(+1) 9(~1) 28 9 g
- Tota 16 18 21 %1 )  21t=1 ) = (6 22 22
3) US 0il Movemnents
‘Via Transhipaent
Terainals 28(-2)  27(+3) 27(-3) 28(-6) 110(-8) 25 26
Via Ship to Ship Transfer
(US Gulf) 7(-4) 8(-1) 9(-1) 11(-4) 35(-10) 8 10
Alasika to Gulf Coast 3 5 9 9 28 9 9
Fast Coast Froducts
Laports 27(-3) 23(+3)  23(+3) 27(+1) 100(+4) 30 25
Note : Changes froa previovs report are shown in brackets.
% 1
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Table %
Estimated MVain Oil Movelents & Base Tanker De nd
1978 & First Half 1979 by Querter
Million Tons

1978 1979
- First Second Third Tourth tear FMrst OSecond

Destination/ quarter gquarter guarter gwriter qurier gweertexr
SouUrce : e
North Amexrica
Persian Gult i 32 38 29 138 30 35
East Med, 1 - = 1 2 = i
Africa a1 33 35 36 131 23 31
H.Heﬂlsphere 32 27 26 34 119 35 31
S.E.hsia 6 T 6 6 25 8 6
Others 5 T 6 6 24 i (0 - e
Total Imports 106 106 11 116 39 105 11
Other Moveanents* 60 54 56 67 237 61 54
Total T66(~-14)160(+11)1 57(+8) 183(—12)676(—7)1 64 165
Million Dwt 65(-5) 64(+3) T1(+8) 72(-11) 68(-1) 67 12
North Furope
Persian Gulf 54 60 59 . 70 243 64 63
East Med, 2 2 2 2 8 2 2
Africa 11 10 9 8 38 8 6
W. Hemisphere e 2 2 2 9 2 4
Others 13 10 10 12 45 14 11
Total 85(35) B84(+5) B82(+4) 94(+4) 343(+18) 90 86
Million Dwt 50(+4) 55(+4) 53(+3) 61(+43) 55(+3) 57 56
South Europe
Persian Gulf 27 23 27 42 119 29 24
Bast Med., 14 19 22 19 T4 22 o N
Africa 18 16 19 21 T4 18 18
Others ?9 9 10 10 38 T 11
Total 8(+5) 61(-7) T18(+3) 92(=1) 305(-2,78 76
Million Dwt o3(-) 20(-4) 25(-) 36(-1) 26(-2) 26 23
gapan
Persian Gulf 50 47 48 50 195 50 49
S.E.Asia 1% 18 14 14 56 14 13
Others 2 2 5 2 TP 2 2
Total B4(+4) 64(-3) 6o(-2) 66(-1) 260(~2) 66 64
Million Dwt 29(+2) B(-2) 29(-1) 30(-) 29(-) 30 28
Others
Persian Gulf 61 6% > 69 266 70 i 5
Africa 4 B 5 6 18 8 4
W. Henisphere 5 5 5 5 20 5 5
S.F.Asia 5 2 2 3 12 2 3
Others 5 6 6 6 25 5 6
Total 80(=1) 79(-8) 91(-) 89(+4) 359(~5) 90 91 ¢
Million Dwt 36(=) 35(~3) 40(+1) 39(+3) 38(+1) 39 40
Mi Movements 13(-) 13(-1) 14(-1) 17(-2) 14(-1) 19 19

il_n'undwth__i
Potal Million Dwt218(+1) 215(=3) 232(+10)255(-8) 230(-)238 239

* Imtra-area shipanents & movements fip m Caribbean tranship-
nent terainals.
Note: Changes fmm previous report are shown in brackets.
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Estinated Development of World 0il Carrying Fleet

1978 and Firet Half 1979 by Cwarter
Million Awt
3917 1978 1379
Fourth IFirst cecond  Third Fourth First vecond
quarter gquarter gquarter guarter grarter guarter qQAarter
Tankers
Fleet at begimming of
quarter D 350.2 328.6 328.1 527.4 3260
Deliveries 23 261 1.9 2.2 w5 1.6
UQHO&HOHHQ Wam |W4.N mn|uw mem W.m Ma@
Fleet at end quarter 333.4 330.2 328.6 2281 2274 326.0 224.°(
Fleet trading in grain _
at end guarter 07 0.8 Ceb U6 0.6 0.6 0.6
Fleet trading in oil at
m..Hw@. Q...HWH.&OH. UWMt.ﬂ UN@nb.ﬁlO-&-u UN@.OAIQ QQVWNQQWA n..._ au vWNm-mAIA -h.uwmmam_- WNL..A
Conbined Carriers:
Fleet at beginning of
quarter 474 47 .4 A.Qo@ .&.mau 48,7 h@-@
Hv@..._.m..quHOm O3 Qa7 On.&. 05 044 0.2
UQH@&HOHHW OP.U OU.IMI: . Oa.ﬂ Obm COA
Fleet at end quarter 47.4 47.4 47.9 483 48,7 4849 49 .0
Fleet trading in dry
cargo at end quarter 176 . 20.8 22.0 20.0 18.0 19,0 20.0
Fleet trading in oil
at end quarter 29.8 26.6(-0.8) 25.9(-3.1)28.3(-2.0)30.7(+0.1) 29.9 29.0

Total 0il Carrying Fleet
at End Cuarter 362.5 356.,0(-1,2) 353:9(=540)355.8(~3.3)357.5(~1.3) 205.3 3551

__..h o RrEc T e

! ' .’ b

Average Oil Carrying
Fleet

359.30:6) 355.0(=3:1)35449(=4s1)-356.7(=2.3) 356.4

354.2

% L f



-136=

Table S
Estimated Tanker Operating Costs
1978
1978 liorldscale
Brezkeven Breakeven Total Total
Lay—up Rcactivation Direct Ownership
Costs Costs Losts Costs b)
100 135 125 190
15 100 95 145
55 125 70 105
45 51% 5T 85
3T% 50 50 125
325 425 42% 623
22% 30 32% 45
20 27% 30 423
20 2Th 30 40

a) Motorships up to 120,000 dwt, turbine tankers

250,000 dwt and above,

b) Including capital costs on a resale basis.
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Single Voyage

First Quarter 1978
Second quarter 1978
Th-ird quarter 1978
Fourth quartar 1978
First quarter 1979
Sec-ond quarter 1979

1 Year Feriod

First quarter 1978
Second quartcr 1978
Third quar-ter 1978
Fourth quartor 1978
Pirst-guartcr 1979
Second quarter 1979

3 Y-ear Period

First querver 1978
Second gquarter 1978
Third quarter 1978
Fourt-h quarter 1978
Pirst quarter 1979
Second quarter 1979

AFRA

First guarter 1978
Sccond quarter 1978
Third quar-ter 1978
H.O.SH.#W_ D..ﬁm_H.dOH. Am.wm
First quarter 1979
Second quarter 1979

Table 6

—— e

Estin-ated Development of Tanker Char-ter Rates

1978 end First Half 1979 by Quarter

1978 lior-1dscal e Bquival ent

Vessel Size (000 dwt)

20 20 2 10 30 J2¢ ° 230 320 410

130 7. 108 0 325 4 40 30 20 18 17

135 105 15 50 425 32 20 18 17

140 115 85 o1z 47% 3713 275 24 22

160 135 100 70 524 425 323 30 28

150 128 85 60 45 32z 22z 20 19

150 125 85 60 45 325 225 .20 19

140" 118 viBg 5B 42% 325 23 20 19

145 11 .w.w 82+ 5T% 425 324 24 21 20

1905 d2es.  Of%. 62w . 45, 35 26 24 23

150 1275 90 65 47, 37z 273 s R

165 125 . 585 10 473 37z 26 24 23

165 VG 95 70 475 3T% 26 24 23

170 135, 795 70 473 g - .21 25 24

170 120" .95 70 475 37z 27 25 24

175 140 100 T25 50 40 28 26 25

115 140 100 75 522 42 29 27 26

200 135 115 mﬂw 60 pﬂw wmw 30 28

200 ) i IR o 87% 60 47% 324 30 28

Ge-nerel Purposc Medium Range La-rge Rense I Larce Rango 2 VLCC

15543 110.5 69.6 51.8 44,5
15945 111.4 68.2 51.2 44,5
1 112 0.
1573 Amow «qm wm i3
1625 1275 825 55 44
165 130 85 55 44
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4.2 LIVING WITH THE SURPLUS .~ TANKERS
by Martin Beudell

With rising oil import needs ang cargo preference >

Support, the US tanker fleet is heading for expansgion

and active trading. However, the outlook for the

international tanker market remains grim and, short of
unexpected political happenings, the surplus cepacity

problem of the world tanker fleet is expected to stay

until the early 1980s, if not beyond. Thus far, there

is no international agreement on measures to alleviate

the surplus.

However, several technical and economic factors
have now checked both the rapid expansion of the worlg
tanker fleet and the escalation of tanker sizes. During
1972 and 1973 expectations for incressed tanker demand
ran high, and cil companies as well a8 private owners
placed orders for many newbuildings, particularly in the
VLCC category, for delivery in two to four years., But
since 1st January 1974 the high prise of 0il, world-wide
economic recession and a series 0f mild winters have
depressed the demand for oil and thus the need for tanker
tonnage. The predicted rush for ULCCs (ultra large crude
carriers of 300 000 dwt and over) was also checked by
draught limitations in the receiving ports and in the
world's shipping lanes, diffioult handling of such very
large vesse Sy, and huge capital investments required for
Providing the Necessary harbour and dry-dock facilities.

Ever since the 1973/74 oil crisis, the world tanker
fleet has suffered from Severe excess carrying capacity.
According to John I. Jacob'sg latest World Tarker Flest
Review, the estimated surplus capacity at the end of June
reached 137.5 million deadweight tons, at a time when
the total volume of tonnage operating in oil transpo rt-
ation was about 315 million (see Table I)e At end-
December 1976 the surplus capacity was put =t 6£.6 million
tons on the bagis of laid-up tankers 29 million, laid-up
Combined carriers 1.5 million, slow steaming of tankers
and combined carriers 23.1 million, and miscellsneous
inefficiency 15 million, On the basis of the same factors
Considered, the surplus capacity at end-June this year
totalled 100 million tons.

The surplus capacity compares with a total
world tanker fleet strength of 3 584 vessels totalling
326.,7 million dwt at 30th June, as against 320.7
million at the end of 1ast year ~ a rise of only 1.9
per cent (see Table II). (The end-1976) figure was
still 10 per cent up on the previous year.) The
combined carrier fleet of 416 ships had & total capacity
0f 46.8 million dwt, with 22.7 million engaged in
the oil trade. /
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Table 1
WURLD TANKER FLEET SURPLUS*

1I11lion deadweight tons at end-June 1977 L% I

Laid-up tankers oo 32

Laid-up combined carriers a) e 2

Slow stesming b) su- S RE I

Excessive port time P I

Deadfreight c) S 6.5 F

Walting cargo: Arabian Gulf .o 10 I
Elsewhere ve 2

liiscellaneous inefficiency a) v 10 .

TDtal: . 13?-5

a) Say 50 per cent of 4 million total.

b) Uf operational oil carrying fleet - tankers anad
50 per cent combined carriers.

c) imount of available deadweight not being used by
resorting to partial loading.

& d) Including cross-hauling, floating storage,
scheduling delays, etc.

* Estimated by John I Jacobs

Table IT

—

World Tanker Fleet of 10 000 dwht and over

As at end-Dec 1976 As at end-June 1977

No. Deadweight No. JLeadweight

(il Company 1425 114087621 1433 1172573%6

Private 2118 204231552 2059 206981628

Total commercial 3543 318319173 3492 324238964

Government 83 1801613 78 1631914
liscellaneous 10 607367 14 799983

¥ :
' Total 3636 320728153 3584 326670861
.u./-




<} 40

Shipping e:xperts think that surplus capacity might
pergigt into the 1980s becsause of the foreseen tardy
demand for oil world-wide. COther factors influencing
future tanker activity, particulsarly in the VLCC cate-
gory representing sbout 45 per cent of the world tanker
fleet, asre the rising oil output from North Sea and
Alagkan fields displacing long-haul imports, and the
pumping of oil through the new Kirkuk-Dortyol and Sumed
pipelines reducing tanker transports arouml the Cape of
Good Hope.

The surplus capacity problem may well be exscer-
bated by the American govermment's attemps to enlarge
the US tanker fleet by adding Americsn-built vessels and
newbuildings, incorporating such advanced safety standards
as double bottoms and segregated ballast tanks {SBT), o
that more oil will be carried in US bottoms, specificelly
0il from Alesska and 4.5 per cent of US oil imports,
starting in 1978 and rising annmually by 1 per cent to
reach an ultimate 9.5 per cent. Cargo preference for
Mmerican-built ships flying the US flag would alsc extend
to 0il transshipeed in the Caribbean on route to America,
where ports on the east coast are not deep emough to
réceive VLCCs,

Already, 50 per cent of the crude oil moved by
sea from abroad for enlarging US strategic oil stocks must
be carried by US flag tenkers during the five year period
starting this year. Purthermore, the Jones Act reserves
American coastal trade for American ships, including
intercosstal trade between US territory separated by seas
or oceans (eg US mainland and Hawaii),

The US tanker fleet totalled 242 vessels with a
combined carrying capacity of 10.7 million dwt at the
end of June; it hes a high percentage of vintage ships
which, of course, do not meet the proposed safety stand-
ards (see Table III). Significantly, the US heads the
world list of tanker tonnage on order with 26 vessels
totelling 4.1 million dwt at the end of June, which canpa-
res with global newbuildings on order o 2435 tankers
totalling 27.5 million dwte.

Ubviously, strengthening cargo preference legis-
1 ation with the proviso that foreign flag ships canrot
be added to the US fleet, even if originally built in
the US and retrofitted with SET, would lead to a massive
newbuil ding progreamme in the US which would do nothing
to lessen the world-wide tanker surplus. On the other
hand, an internationsl agreement on adopting SBET for
70 000 dwt =nd over could, according to Jacobs, remove
effectively up to 63 million tons of carrying capacity
because the cargo-carrying capacity of tankers would be
reduced snd older tankers would not be worth converting.

sosf=
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Table III
US CUMMEBRCIAL TANKER FLEET*
Size group ° 1958 or before 1959/70 1971 1972  _ 1973 _ |
Deadwelght ﬂ
tons 0. DT No. DWT DNo, DWT No.,DWT No. DT I
10,000/34959 108 2821350 20 592921 2 67684 2 48907 - = |
35,000/79999 8 345351 42 2137458 4 239537 5 285000 2 109904 I
80,000/99595 -~ - 2 161703 2 161342 - -~ 1 80983 |
100,000/199999 - - 1 114668 - = 1 129917 2 241061 F
200,000 & over - - - - - - - - - ~ ;
Total 116 3166701 65 3006750 8 468563 8 463824 5 431948 I
Percent of A %
total fleet 29.48 27-99 4-36 4,32 4.02 !
Size group
S 1974 . 1975 1976 1977 To tal
Deggﬁzfght Fo. DWL® K To. DWF To. DT To. DVT To., DVT
10000/34999 4 109520 5 136900 - = 5 189941 146 3967223
35000/79999 1 39675 4 159769 4 150141 1 89700 71 35565%5
80000/99999 2 183688 1 89700 5 452798 - - 13 1130214
100000/199999 2 241170 - - 1 118300 - -~ T 845116
200000 & Cver 2 450562 1 264073 2 529074 - - 5 1243709
Total 11 1024615 11 650422 12 1250313 6 279641 242 10742797
Fer cent of |
total fleet 9.54 6,05 11.64 2,60 100.00

The figure cmpare with screppings, conversiong and
losses totalling 4,5 million dwt (144 ghips’/ during
January-dune this year, as against 5.8 million dwt (160
ships) in the preceding six months (July-December 1975). .

Cther uncertainties hanging over the interna-
tional tanker market are the smbitions of the UPEC
nations to expand their tanker fleets and their export
refinery capacities. The combined OPEC tanker fleet
is growing rapidly, itse cepacity doubling to about
8.7 million dwt by 1st January 1977 compared with a
year previously (see_Table IV). The combined fleet was
bigger than that of Italy and ceame close o the dead-
weight capacity of Panama, ninth in the world tanker
fleet league. .

With govermments of OPEC countries increasing-
ingly favouring sesborne movemernts of oil andproducts
in their own vessels, the combined UFECfleet is
bound to grow bigger, wit the Arab fleets in the lead.

eee/=
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Table IV
CPEC: TANKERS REGISTERED UNIER FLAGS (F MEMBER CUUNTRIEZS*

As at 1st Jan 1976 Ag at 18t Jan 1977

No. Deadweight No. Deadweight

Abu Dhab - - 1 135510 -
Algeria 5 274421 9 699296
Ecuador 5 168710 5 167620
Gabon 1 138680 1 138680
Indonesia 5 62591 6 79450 |
Iran 5 545138 9 1023815 |
Irag 10 383120 ‘15 1206989
ngalt 8 1296357 11 1955146
Q}bya- 406154 10 1106401
Nigeria 1 272535
Qatar 1 135502
Saudi Arabia 7 704434 14 1338429
Venezuela 15 442555 13 424967

Total 66 4422200 96 . 8684380

* Of 6 000 dwt and sbove

Only to the extent that the UFEC countries are buying
existing teankers and combined carriers vill the surplus
Capacity problem not be aggravated. However, obsoles-
cence is something those who are building new fleets
will be keen to avoid. According to a survey by Arab Cil
& Gag (published by the Arab Petroleum Research Centre)
tankers on order by Arab countries at the start of 1977
totalled 1.8 million dwt, of which Algeria had on order
128000 dwt, Iraq 606000 dwt, Kuwait 261000 dwt, Iibya
60000 dwt, and the CAPEC-sponsored Arab Maritime
Petroleum Transpo rt Company 704000 dwt. AMPTC was Founded
in 1972 under the joint ownhership of eight Arab oil-
producing states (Abu Dhabi, Algeria, Bahrain, Kuwait,
Libya, Qatar, Iraq and Saudi Arabia), at the start of
1977 had six tankerstotalling 1.4 million dwt. The total
Arab desdweight tenker tonnage in service was put at

6.6 million dwt.

The figures quoted cover only Arab govermment
ownership of tankers., In addition, oil compamnies,
private enterpreneurs and banking intecrests have formed
Joint tanker ventures in the oil-producing countries, 1
During 1976 BP and NICC formed a joint tanker comp any,
to aim at 10-15 vessels with a total tonnage between
one and two million dwte Also last year, Saudinaft
Tenkers (Saudi Arsbin's Naft Corp 53 per cent, Shell
23.5, and Britain's P & U 23.5) started operating,
Joining other Saudi shipping companies formed in
compliance with govermment preference for oil exports

oor/=



-143~-

in Saudi-owned or controlled tankers, eg Red Sea Saudi
liaritime (Nippon Yusen of Japan 40 per cent, the rest
private Saudi interests), the Arab Maritime Shipping Co

(financed by Saudi and Buropean banks), Ssudi Arabia
Shipping Co (Mitsui GSK Line of Japan 40), and the Saudi
Martitime Co Ltd (Mobil and Fairfield Maxwell holding
together 45 per cent).

UPEC nations are also eager to expand their export
refinery cepacities, which would increase tenker
movements of products (thus requiring more product
tnnkers), but decrease crude oil movements. Tarkers
of about 35000 dwt are at present generally congidered
the upper limit for the product carriers, and according
to Jacobs the category of up to 35000 dwt at 50th June
1977 numbered 1367 vessels totalling nearly 31 million
dwt, - The most significant characteristic of the world's
product carrier fleet is its advancing age, with 777
vessels totalling 16.8 million dwt built before 1963.

If large quantities of products were to be lifted, it
would seem likely that freighting economies could involve
the use of tankersup to a maximum of 150 000 dwt, and
such movements would be govemed by the aveil able

draught of the Suez Canal (up to 53%3ft under Phage 1
development of the waterway), and the discharge ports
involved.

Terminal Uperators of London estimated in 1975
that if the projected target of 200 million tons/year
of OPEC refinery capacity was reached by 1979, 53 million
dwt of product tarkers would be needed to move 470
million tons, compared with 240 million tons moved by
17 million dwt in 197%. Crude oil tanker needs would
then be reduced from 176 million dwt in 1973 to 164
million in 1979, to move 1280 million tcns instead of
1320 million. '

As benevolent measures for solving problems
ariging from supply/demand imbalances are more difficult
to agree on at international level, the world-wide
tanker market business will probably be left to ride
out the storm of inexorable market forces.

Source: Petroleum Economist, Uctober 1977.

—
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4¢3 MIDDLE EAST - PIPELINES VERSUS TAVKERS

by E, Stanley Tucker

To tanker owners it must seem gadly out of place
that 1977, & year of continued tenker surplus, witnessged
the inauguration of two major Middle Eastern pipelines
to the Mediterranesn - that from Iraq through Turkey
to Dortyol, and the Sumed line across Bgypt. Surely
this waghot the time to boost the 0il trade's capacity
go gove Middle East crude to the main markets of the
‘88T o

The thinking is understandable. But thd new
transport facilities are a reminder of two inexorable
redlities. One isthat long lend-times are entailed in
trand ating expansion plans into operating units,
whether producing wells, refineries or trunk pipelines:
contracts for the new lines were finalised in 1973 (before
(PEC's inordinate price increases), having been conceived
much earlier. Secondly, in the oil business, political
or strategic considerstions often override the nice calcu-
lations of the economic plonners.

Basic to a consideration of oil transport facili-
ties in the lMiddle East is the fact that three-fifths
of the crude oil thet enters internationsl trade origi-
nates in the area around the Persiasn Gulf, and that a
high proportion of these exports moves westward to the
voracious marketgof Europe and the United States. To
deliver this oil by pipeline to the Levant Coast (where
this is possible) rather than to the Gulf entrils a saving
of about 3000 miles on the sea voyage to Northwest
Burope if the Suez Canal is usable, and of sbout 8000
miles if it is not. How this economy of ocean transpo rt
translates into cents per barrel of oil =t the port of
delivery depends in the main on the relationship
between pipeline charges and tanker freight rates. As
we have been reminded in recent years, this relationship
can change dramatically in a short spsace of time,

Economics and politics

Directly a trunk pipeline crecsses an inter-
national frontier economic considerstions are apt to
be bedevilled by politicss International lines are
vulnersble to sabotage, inter-govermmentsl disputes
and, above all, to war. OUne branch of the Iraq
Petroleum Compsny's origindl pipeline systen ended at
the Haifa export temminal - which meant that it
becsme useless for the transport of Arab oil as soon
as the state of Israel came into being in 1948. Again,
acrimonious disputes between the Iragi and Syrian
govermments over transit fees led to various inter—

o uf=
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ruptions to the flow of Kirkuk oil to Tripoli ang
Bsniag, culiinating in April 1976 in the cegssation of
deliveries through the IPQ system., If there had been no
other obstacles, the tragic civil war in Lebanon woula
have jeopardised the continueg operation of the IPC

line to Tripoli and of Tapline from Ssudi Arabia to
Sidon,.

Political and strategic considerationgbecme
dominant in Iraq well before the nationdAisation of the
0il business was completed at end-1975, The significant~
ly nemed Strategic Pipeline was built to link the
northern (Kirkuk) fields to Fao on the Gulf; it was
opened in Jamuary 1976, The govermment also agreed with
Tu¥key the construction of the Dortyol outlet through
that country . and, to keep the
cption open, it made the Strategic Pipeline revergible,
In theory, therefore, o0il from the Bagrah fields in the
south can, lik¢that from Kirkuk, be delivered to the
East Mediterranesn coast. But it must be pointed out
that Iraq's producing capacity is sbout 3 million barrels
a day (1977 production waslid million tons), whereas
the capscity of the Dortyol line, at presemt 500000 b/a,
is planned to rise, by 1 80, to no more than 700000 h/g
(or 35 million tons/year).

3 Though the opening of the Dortyol line enables the
iragis to snap their fingers at the hostile regime in
Damagcus, its operation obviously depends on the good
will of the Turks. Turkey is reported to have peid about
8 600 million towards thé cost of the line, ang iraq eome
$ 250 million, Besides receiwing a tronsit fee of about;
39 cents a barrel, the Turks are entitled to purchase

40 per cent of the throughput (ie about 10 million tons/
year at present) for theinw oWl use; whether they have
been promi ged a privileged price haghot b@en revealed.
The line wag ready for use by mid-1977, but the flow of
0oil has several times been interrupted by techical
factors or by disagreements between the two governments.,
However, pumping seems to have been continous since end-
November.

If the line is to be used to export Kirkuk oil 4o
countries other than Turkey, Irag must presumably
make it worth the buyer's while to take delivery at
Dortybl rather than in the Gulf. Though no official
information is svailable about the Eagt Mediterranesn
Price, a rough calculstion suggests that it would be
difficult in present circumstances to maks thig
attractive to buyers.

At the rock-bottom freight rate of W20 for
VLCCs, the 8000-mile saving offered by shipments from
the East llediterranean to Rotterdsm, as compared with
A voyage round the Cape from the hend of the Gulf, is
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worth about $ 2.35 a ton or 33 cents a -barrel. It might
indeed be less than this ¢ because VLCCs are not 3
normally progrsmmed into the Mediterranenn, shipments
from Dortyol might have to be made in_smaller vessels

at considerably higher coste But if Iraq charged a
premium at Dortycl of only 33 cents a barrel over the
Gulf price, this would not cover the transit fees payable
to - Turkey; it would contribute nothing to meet the
amortisation charges ¢n Iraq's section of the line. Some
observers have suggested that Irag needs a premium of

at least 60 cents a berrel to make the new line
cogmercially viable - but, of course, political consider-
ations could dictate a different balance. At all events,
if freight rates were to double, the buyer would surely
find such a premium worth paying.

The Suez~lMediterrarnecan line

Ver{ different in conception is the Suez-lediterranan
pipeline (Sumed), which was opened errly last year.

With a capacity shortly to reach 1.6 million b/a (80
million tons/year) this new link is designed, not to
serve an oilfield or fields, but to enable large tenkers
to be used on the short sea-route from the Gulf to
Burope but by-passing the Suez Cennal. The terminals at
Suez and Alexandria can accommo date VLCCs upto 250000
dwt, whereas the Canal cannot at present accept laden
tankers above some 60000 dwt - rising to about 150 000
dwt by 1980,

The use of this link for shipments from the Gulf
to importing ports in the esstern Mediterranean may
possibly be commercial even ot the present level of
tanker freights, since the alternative is to travel right
round the Cape and through the Strrits of Gibraltar.
Until end-1977, however, it certainly did not look
economic for shipments to Northwest Burope. The mpeason
is that the 5000-mile saving of distance on a journey
from the Gulf to Rotterdam would be worth little more
than § 1.33 a ton with freights at around W20, whereas
the cost of transshipping and using the Sumed line was
reckoned to be of the order of § 2 a ton.

From the shipper's poimt of view, however, the
position has been ensed by the publication in 1ate
December of the new Sumed tariff. The bagic transit
foe (originally $1.60 a ton plus 25 cents for deballas-
ting, etc) now starts at § 1.52 a ton for the first
million tongbput through anmally but is progressively
scnled down to a minimum of $ 1 a ton for users whose
throughput exceeds 14 million tons/year. For the
biggest users of all, therefore, the total cost per
ton, includi ng deballasting charges and transgshipment
costs, would be much the same as the saving of freight

oes/-
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on a voyage to Northwest Zurcpe. 4nd, of course, the
saving would ircrease with every rise in tenker freights
above present depressed levels.

Trimming rates

In view of the present tanker position, one might !
doubt whether the reduction in the tariff was sufficient i
to attract much business. However, a Sumed official
claimed in December that the decision to lower the tariff
resulted in the cond usion of contracts sufficient to
utilise almost all of the initial cepacity of 40 million
tons/year. Earlicr, the Sumed compsny was reported to
have signed contracts with only three important oil
companies for lessthan half this tonnsge - with Exxon for
5 million tons/yesr, rising to 74 million; with Mobil
for 5 million tons/year to 1980 snd then 10 million,
and with fetrofina for 3 to 5 million tons/year. The
decision to behave commercislly and to trim the rates
thus sppears to have been justified from the Sumed
company's point of view, for pipeline costs per ton fall
sharply ag the throughput rises to the maximum. 3But it
will not have been welcomed by tanker owners,

Hor can the comple tion of Sumed hnve been welcome
to the Israelis, who have hitherto had a monopoly of
pipeline transport for the Red Sea into the Mediterrsnean.
Israel's 250-km, 1 million b/d Tipline from Eilat on the
Gulf of Ageba to Ashkelon on the Mediterranesn has for
years provided a short cut for shipments (particul arly
from Iran) to ports in the eastern Mediterranean. But
its trade has been hit by the reopening of the Suasz Candl
as well as by the slump in tenker freights; =amd, of
course, it suffers a political disability in an Arab world.

Thus the present position is thst the inter-
national oil trande has a huge surplus of crude oil
carrying capacity, in the form not only of tankers but
of trunk pipelines as well, The idle ex+IPC lines
from Kirkuk to Tripoli and Banins =snd Saudi Arsbia's
Tapline* to Sidon hesve n combined copacity of over
1.5 million b/d, while Israel's Tipline has sbout 1
million; Iraq' s Dortyol line and Egypt's Sumed vAll
have capacities of 0.7 »nd 1.6 million b/a respectively -
altogether sufficient to shift nearly 5 million b/a
or 250 million tons/year into the Enst Mediterrsnean,

That is not all., The ability to move Middle
East crude westward will increase from sbout 1980 by
the completion of a 1300-km, 48~inch crude oil line -
eventual capacity 2.0 to 2.3 million b/d - across

* Tapline is at present being used, not to export
Saudi crude to the West, but merely to supply the
Jordanian refinery at Zarga (25 km from Aman) and
the Iebanese réfinery at Tripoli,

.../—
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Saudl Arabia from the Ghawar oilficld in the east to =a

point near the port of Yenbu on the Red Sen. This

new line, for which the construction contract has been _
awarded to Mobil CUverseas Pipeline Co, will supply raw ¥
materidl to the projected refinery, petro-chenical

complex, LPG plant, etc. nt Yanbu, 28 well as crude

0il for export., This short-cut crude could be shipped
northwards from Yanbu into the llediterranesn, either

through the Suez Canal or the Sumed pipeline. Refined

Products could also be exported via the Canal.

The existence of reserve pipeline capacity will
obviously prolong the period during which tenker
freight rates will be held down by over-supply. The
length of this period of depression will depend largely
on the level of demand for oil - governed, in turn,
by price in relation to other forms of energy, and by _
the rate of economic Activity in general. But it is safe
to predict that some years must elapse before any
slgnificent pressure is put on the oil trade's long-
distance transport facilities, When that time comes,
consuwerghust expect a sharp incresse in the cost
of bringing lMiddle East oil to markets

¥ ¥ F X F ¥ K ¥

Source: Petroleum Economist, February 1978,
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5 «GENERAL

5.1 HOW MUGCH OIL IN THE WORLD?

The standard reply "it all depends on what you mean"
with which a popular British philosopher and controversialist
used to parry his questioncrs would have been sigularly
appropriate had he been asked for an estimate of the world's
0il respurces, A recent study condueted vnder the auvspices
of the World Encrgy Conference* shows that vltimate resouvrces
may be in excess of 1 000 billion tonnes, or at least 10 tines
the current figure for proven 2nd probable rescrves of
conventional o0il; but the same study underlines the great
difficulties of actuvally utilising all the petrcleum that
m=y be in existence., The study provides no grouvnd for com-
placency. ,

It emerged from the study that vitimately recoverable
resources of "comventional" o0il are believed to be of the
order of 260 billion tonnes, or 300 billion tonnes if oil
from the pol2r regions and the deep sea is include., The
calculations are based on the assumption that technical
production costs 4 will tend towards $£20 (in 1976 dollaxs)
per barrel by the year 2000, that operators will reteain the
corresponding receipts, and that it will therefore be
pessible to make use of "the best present and future
technologies of exploration, production and recovery'.
Shale o0il, tar sands and heavy oils of the "Orinoco Belt"
type are the main categories of o0il classified as un-
conventional,

Estimates of partially undiscovezed resources are
naturally subject to some doubt but the figures for ;
conventional oil (both those excluding and incluvding deep
sea and polir oil) represent the arithmetic averages of
estinates obt2ined from 18 leading oil companies (all the
majors among them) and from 11 highly reputable consivltancies,
independent experts and public avthorities. It is note-
vorvhy thot two-thirds of the estimtes obtained were
remarkably close to one another, fluctuvating arovnd 240
billion tonnes (excluding deep sea and polar 6il), About
22 pexr cent of the replies were more optimistic (with
figures of around 350 billion tormuest), and 10 per cent
more pessimistic (around 175 billion tonnes ).

The 'iddle East and North africa were credited with
a share of at least 42 per cent of all conventional oil
resources (excluding dcep sea and polar oil)- an estinate
which sounds conservative in view of the fact that the

*¥Pierre Desprairies(Institut Francais du Pectrole ).World-wide
Petroleum Supply Limits. In World Tnergy Resources 1985-2020
Published for the World Energy Conference by IPC Science and
Technology Press, Guildford, Suvrrey,England., Price £9.50/
$24,00)p2per)s£16.00/44%.00(cloth). The book als o contains
chapters on natur2l gis, coal, water power,nucle2r power,
unconventional energy resources, energy conservation and
world energy demand,.
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area accounts for 60 per cent of all proven reserves at present
and that there seens to be considerable scope for upgrading
some of the existing loc:l reserves figures,

The Comaunist countries (USSR, Tast Europe and China)
take sogonﬁ place with an estimted 23 per cent, though internal
demand in these countries is rising and their combined export
potential appcaxs to be correspondingly sm2ll, For the
rest, about 15 per cent is believed to be in the remainder
of the Eastern Hemisphere, 11 per cent in North America,
and 9 per cent in Iatin America and the West Indies. As
much as 135 billion tonnes of oil are believed %o lie off-
shore, by fir the larger mrt of it at relatively modests
depths,

DISCOVTRIFS AND RE-EVALUATIOIH

Prospects for the discovery of new giant oilfields
are apparently receding, and most of the hoped-for inereasc
in established rescrves dvring the remainder of th s century
will probably come fron re-cvaluvations of old deposite.
At mesent, only 25 per cent (or, at the utmost,30 per cent,
of the petmlcum ir the ground can nornelly be extracted;
but there has recently bcen considerable progress in the
development of enhanced (or tertiary)recovery methods-
including thermal processes, miscible displacenmti and
chemical flooding~ and their large-scale application,though
costly, is expected to raise the recovery rateto 40 per cent
by the cnd of the century, and perhaps to 45-50 per cent
eventually. Nevertheless, most experts think that the
cost of prodvction and development will remain at a reasomble
level though they envisage big increases in discovery costs.

The 300 billion tommes figure for recoverable conventional
resources, onshore and offshore, looks satisfactoxy at first
sight in comparison with the annual roie of oil production
( and cil demnd) which is now of the order of 3 billion
tormes =nd may rise o at least 4-5 billion tonnes by 1990.
Two important considerations have 1o be taken into accouv 1,
however: first, all the experts s2y, or imply, that <he
indicated reserves will only be established during the
remainder of this century if therc are commensuratce
capitel investment; sccondly, prodiction is bound to decline
long before the tiame when the reserves are apprcaching
final exhaudione

There seems to be widespreand agreement that it may
be technieally possible to xmise the annual over-all rmte
of gross additions to proven rescrves (through discoveries
and re-evaluations) to between 4 and 5 billion tonres by
about 1990, It is, however, by no means cert2inthat
capital investments of the right size and at the right place

4+ = Defined as amortisation of exploration and production
expenditures plus the direct production cost.

t+ = The highest single estimte is 470 billion tonnes,
the second highest only 343 billion tonmes,
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will be made in good tinc, though failure to do so
couvld lead to 2 world-wide supply crisis.

It is an ominous f2ct that the quadrupling of
oil prices in 1973 has not been followed by any substantial
risc. in proven reserves-mainly becauvse the price rises
were absorbed by the treasuries of CFEC coumsries instead
of swelling capital resources for oil development~and it
wou.d be optimistic to assume that conditions in this respect
will inmprove to any great extent in the near futurec,

The author of the new o0il reserves study- who has ne
axe of his own to grind-stresses that the required capital
investments can only be cxpected to materialise if the
companies obtain adequate financial resources, if there is
Governaent assistance for the improvement of exploration and
production technology, and if international agreenents are
concluded te ensurc that some of the promising deposits
in Third World cow tries do not remain unexplored.

Furthernore, the author makes the shrewd comment that
"among all the obstacles separating the technical possibilities
of petroleum production from their effective realisation,
the most difficult to surmount is failure to belicve that
they exist;” he adds that it is essential, in view of the
enormous scale of the required investments, that the
gener2l public is made aware of the reality of these pro-
blems, and of the nced to assist in their solvtion,
Unfortunately, recent public warnings about impending
shortages have coincided with a temporary glit of oil,
ard this has helped to create a widespread attitude of
scepiicisn which will not be easy to dispel.

Perhaps even more perturbing, from a2 long-term point
of view, is the fact that the additions to vroven reserves:
could not nossibly stay for very long at the proposed
high rate of 4-5 billion tomnmes anmually. There is
general agrcenent that, on the basis of the assumed
resources figures, a temporary upsurge in the 1980s would
inevitably be followed by = fairly steep decline towards
the tum of the century,

Exact forecasts are difficult t make bubt an
assessment of the views of the various experts points to
the probability of a fall-back to well below 4 billion
tonnes in the year 2000 and 2.5 billion in 2020, A
cutback of this order of magnitude would be bound to lead
to a general cnergy crisis of scrious proportions-unless
great progress has meanwhile been made with the devel opment
of fuels other than oil. :

Wh=t contribution could be expccted from the so-called
unconventional types of petroleun? Virtually all these
fuels (including decep sea 2and pol2r oil) are at present diffi-
cult or, at best, expensive to produce, and additional
constraints to their full-scale development arise from
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ecological considerations and, in some cases, from imade-
quate public support, Not only are the reserves, as a
rule, inadequately evaluated but it is estimated that no
more than 5-10 per cent of the worléd's oil shales, tar
sands and heavy o0ils could be produced on .the basis of
established techmplogies. Against this, therc are now
reasonavly good prospects for forthcoming technological
break-throughs, perhaps by the svccessful use of in situ
(or semi-in situ)techniques wh ch wovld make it possible
to produce most of the fiels at a lower cost and with less
disturbance to the e.wvironment. Interest also attaches
to new cxperiments for the extraction of hydrocarbons
Trom coal, witt the use of solvents in the presence of
ydrogen,

GOVERNMENT S UPPORT

The report published for the World Fnergy Conference
stresses that government support will be required to
inaugurate the production of non-conventional o0ils on any
substantial scale but that, once the technology has ceased
to involve undue risks, it might well be possible to reduce
their costs (including mormal profits) to perhups § 15 per
barrel, or only slightly more than the current selling price
of crude., The report concludes, somewhat vaguely, that
these fuels couwld therefore, in ten or fifteen years, become
o useful stabilising element, helping to keep down the world
mriet price of o0il. Their exploitation on a very large
scale, however, is not expected to start until the 2ist
century when they are likely to sveceed conventional
petroleum in its specific application, ie in the fields
of transportation and petrochemicals.

Superficially, thexe scems to be some attrction
in the idea of holding back the full development of the
world's resources of conventional petrcleum so as to postpone
the time when its output is bourd to decline. However,
world energy demand is ceriain %o increase in the course
of the next decade and will then have to be covered primarily
from conventioml oil resources, probably with the support
of matural gas i Given the long
leadtimes required for most energy developments, there
is little chance of filling any possible suppiy gap in
the period up to about 199C with supplies of co2l, nuclear
power or other alternatives, and ashortfall in the availability
of conventional hydrocairbon fuels would therefore Imve
the most scrious consequences, It seems more fruitful to
ireugurate mjor cfforts for the development of altermtive
energy resources-including unconventiomal oils-for their
large-scale use towards the end of the century and beyond.
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5.2 A CONSPIRACY TO CONTROL OIL?

MYTHS, if repeated often enough, have o dangerous
tendency to become accepted as reality, certainly to
the uninformed. So it is in the case cf cil and the
assertion, not only that no re2l shortage was caused by
the Arab oil embargo in the winter of 19/73/74, but that
it was contrived by the mjor oil companies and QPEC
actingtogether as a means of raising crude prices,

Such claims were made in a number of consumer
countiies after that travmatic period and were the subject
of -governmental investigations. The ovecrwhelming evidence
wes against the conspiracy theory and most government
turned their attention to more inportant issues concerning
cil and energy policy. It is depressing that in the United
States, however, the companies continue to be subjcted to
attack on the same lines; depressing because it diverts
attigtion from the real economic problems that confront the
world,

The extrcordimary groundswell of opposition to the
0il companies that exists in the USA is continually fed by
the sweeping charges mrde 2p2inst them in Congressioml
investigetions 2nd in the publicaition of books reiterating
those charges as if thcy were proven fact. A recent exaaple
of the latter is The Control of 0il* by the late Pr. John
M, Blzir, the Americen cconoaist who wis for nuiy years
involved in the politics of o0il in Washington. It is sa
that Dr. Blair died shortly before publication of his book.
It is also sad that it will be his last testiuony, since
there is much he co011d have contributed to the current vital .
energy debate in the USA, r

E Although Dr Blajir pays tributc in his book to the
knowledgenble and thoughtful" amlyses of contenporary
developments which have appeared in Petroleum Economist,

and quotes these at sone length, we have to take issve with
1ny of his interpretations 2nd conclusions., As one of

the oil industry's most persistent critics for many years

and director in 1952 of the fanovs Federal Trade Cowmission
report on The Intermatiomnrl Petrole = Cartel- Dr Blair's
charges have been taken up by others seeking to attack

the industry and should be answered.

Dr Blair starts from one basic prenises: that the oil
industry is l2rgely in the hands of a few coapanies-sometimes
the seven majors arc the culprits, elsewhere the other '
leading integrated conpanies are included- who control the
supply, marketing, and thus the price of oil by what is
virtwally a cartel, As such he believes that they are
alrcady cctiomble 1 nder existing US antitruvst law. It

*The Control of 0il.John M Blair,Published by Mecmillan |
Press, London & Basingstoke,1977.xxii,441 pages:26 tables; !
29 charts; Price £ 12.00.
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is not that antitrust legislation has failed in the
past; he reasons that for over sixty-five years it has
not been tried., But his main remedy is that the integr-
ted companies should be broken up so that mo single
company could operate in more than one c¢f the four
soctors of production, trensportation, refining or
marketing, ZIZvery argument in the book, every inter-
pretation of past and current evewts, is aimed at
pToving the conspiracy theoxry and thus justifying ‘the
call for divestiture, This leads to a one-gided and
gometime s conflicting view of developments.,

IMPORT QUOTA SVSTEM

A case in point is the crude oil import quota system
which operzted from 1959 to 1973 and which Dr. Blair
Saw as a conspiracy by the companies to maintain high
product prices by keeping out cheap Middle East oil. In
fact, the companies were by no means in agreement over
their attitude to quotas. The systen was certainly
favoured by those with domestic production available,
but for others with large foreign rgserves it would have
been much more advantageous to import cheaper oil,
Dr.Blair's main argument against quotas, other than
geeing them as another example of the cartel in operation,
is that they led to the production of more dompstic oil
which should have been conserved, But then he also
argues against the prorationing system-which had the
effect of conserving domestic oil- because it prevented
more crude from reaching the market and thus roducing
product. pricess Thére is a valid argument that the
proratloning system 2s it was implemented led to wasteful
production methods and jimpeded the adoption of advanced
recovery technigues., But would not an even greater flood
of cheap foreign oil have had the latter effeet? And in
any case, looking at the current siivation, would it have .
been of any rea) advantoge to American consumers to have
paid cven less for oil produsts which would have cencouraged
more wasteful 'consumption and increascd the nation's
dependénce on 0il? Not only do some of Dir, Blair's
arguments conflict with each other, but there is 2
continual f2ilure to consider the wider implications,
other than the criticism that any attempt at stability
or regulation 1s equated with evidence of cartelisation
at Work. ;

A very revealing complaint by Dr., Blair is that
regulation by govermment fails because gfficials npt
only become knowledgeable about the oil industxry dut also
learn to understand and sometimes sympathise with its
problems, The corocllary seems to be that it is pre-
ferable to have controls imposed by an ignorant
_.bureaucracy that does not even wish to understand-

a situation indeed that has sometimes scemed H© be
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the case in recent yezrs, In fact, what Dr Blair argues
for is e rfect competition which will solve all f1ls:4n

the classical economic manner 18%ting the market decide
price and supply. But this disregards the pmoblem, if
even more damaging shortages are to be avoided, of the very
long lead times xrequired to develop both new oil sources
and alternztive forms of energy.

Two fundamemtzl questions have to be asked. Firstly,
ig there not 21recdy = sufficient degree of competition?
Lnd secondly, what real benefit is to be obtained from the
allegedly greater competition that would result fmm
breaking up the integrated companies? Regarrding the formr,
somé of Dr. Blair's book dwells predictably on such past
misdeeds of the industry as the Rockefeller Trust and
the Achnmecarry Agreement, Fow today would want to defend
these examples of restrictive practices, but it is Drx,
Blair's contention that the systen the companies invoked
is still at work, at the very least in the form of common
aims through an oligopolistic structure. They are charged
intermationally with controlling the market supply of
orude, and thus its price, and in the USL domestically
with 2 comcerted effort to squeeze out the independent
producers, refiners and marketers,

I£f this is the case, one can only conclude that the
m2 jors have failed abysmelly, There is not sufficient
smpce in this review to consider 21l Dr. Blair's accusa-
tions. But on one poimt sl onp - the accusation that the
majors ruined the private-brand gasoline marketers in
the USA by denying them supplies and imposing price
squeezes- the fact is that the independents have
increased their market shares to the detriment of the
majors. (Dr Blair does not give the figures, but sccording
to the Lundburg survey the independents selling unbranded
or private-brand gasoline in the USE increased their
share from 19 per cent in 1967 to 31 per cent in 197%.)
Then again, the majors are sccused of agreeing market
shares between them so as to avoid compotitlons but
1ater Dr Rlair argues against his own casSe by correctly
citing the exosion of the USL domestic carnings of the
majors which began in the mid~4960s~"with the excepiion
of Bxxon, which for most of this period was enjoying the
fruits of 2 highly successful advertising campalilgn,
incessantly importuning motorists to ‘put a tiger in
your tank'", Was this not competition, and directed,
what 4s more, against other major companies?

From the viewpoint of crude oil production, Dr.
Blair accuses the major, of controlling supply according
to 'a re-dctermined growth rate of consumption- and
then refers to the periods of shortages and surpluses
which 4id, in fact, occur. Sometimes those were caused
by the very kind of competition he espouses, such as
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the entry of independents iato the Middle East during the
1950s. The “ecartel' was not apparchtly successful in
keeping them out; what is more, it Il to & flood of cheap
oil which brought down prices., This is the kind of
competitive sifuation favoured by Dir Blair. But what was
the fiml result? Resentment on the part of the exporting
countries, leading directly to the fornaticn of OFEC,

and increased dependence of the consumer countries on oil
that gave OPRC the means of ftaking power, In retrospect,
one could argue that in any case the price of oil was too
low for too long, resulting in the habit of wasteful con-
sunption and hastening the degletion of the worlds resources,
But however one looke at it, surely this is the clearest
proof that there was no indusixry cartel.

JOINT VENTURES

Joint ventures, of course, come in for criticisn,
especially in the area of offshore leasirg where Dr.
Blair quotes a view that the US offshore leasing programme
ig "one of the most onerous anticompetitive cartelization
devices at work". There is no recognition of the fact
that various joint venture groupings, cconomically necessary
because of the vast capitsl finaneing required, are often in
competition with each other, as in the North Sea, And if
joint ventur:s have such =& "inhibiting effect on competition”,
it is remarkeble that the bids put forward at leasing
auctions vary so widely. The truth is that US 1s2se sales
in particular are powerful evidence of competilbion.

Kgain, if the cartel @id in fact exist and was able
to operate with the tacit support of the US govermment,
how was it that the companies were so unsuccessful in the
one attempt they did make a2t a joint approach, in their
confroatation with Libya and Iran in 19712 The result
was an inability to stand together, and eventual capitulation
which paved the way for OFEC to assume povwer over pricing,
Dr. Blair himself secs this as an apparent flaw in his
cartel argument- as did Semator Church's Senate Subconmnittee
on Multinational Corporctions in its later investigations.
The only answer he can give is that either their approach
was "an incomprehensible blunder™ or “an elaborate charade,
deliberately designed to divert attention away from -policy
decisions that had already been made at higher Ic vels"
(vherever they were)., In other words, the companics were
either incredibly inept or extwenly clevers; Dr. Blair
is npt sure which but it is hardly evidence of the conspiracy
theoxy. :

Coming to the Arab oil embargoes of 1973/74, Dr,
Blair concludes there wis no re2l shortage; it was only
imposed artificially by the major to cripple the independ-
ente and lead to higher prices, He instances the fact
that stocks were high and that total production for
1973, a8 it later transpired, was higher than in the
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previous year. It is very tempting to argue from hindsight,
but the fact 1s that the Arabs did ecurtzil their production and
neither they nor anyone else knew at the +ime for how lon

it would last; it was only prudent that the oil companies
maintain adequate stocks, having experienced the volatilitly
of Middle East politicsj and for wart of inter-governaent
action, the oil compenies themselves had to retion out
evailable supplies in order to avoid to0tal chaos in some
countries., AS it happened, the eubargo wxs not to last
long, but no-one knew that at the time, Indeed, it was the
action of both govermments and independentis in making
jncredibly high bids for oil, fearing svexn greatexr shortages,
that gave OPEC a lead as to the 1ovel at which it would

set 1ts ovm pirices. =

I+ is Dr Blair's belief that the OPEC cartel will
£211"apart when "the moment of truth arrives when denard
begins to underge & serlous contraction”. Deaand did f2ll
in 1974 and 1975, but the collaypse did not occur, simply
because some OPEC oi-producing countrics were guite
willing to allow production rates to fall 28 they increased
the price, Dr Blair sees this as evidence of comnivance
between the countries and the companies, but the real truth
js that, aven if OFEC did not exist, some individual
exporsers would be willing to reduce their production and
even their revenues because there ig an economic advantage
in keeping what is a wasting asset in the ground. This
is the sane argument Dr Blair applies to US domeatic
regerves., But then he sees one law for the USE and
one for the rest of the world- the Middle Fast should
Supply_che%g 0il for energy-profligate Fmerican consumners,
while the U5 keeps its higher cost oil in the ground to use
when the rest has been depleted, Thankfully, this docs
not represent official American policy.

The companies, naturlly, 2Tre accused of abetting
0PBC by cutting back profuction %o matelh market denand.
Wagq 1% not been Tfor the cubbacks, the marked would have
been flooded with 'distressed oil’, OPEC indeed would
" hzve broken down, and oil prices would have fallen
sharply." In order to achieve this situwntion, Dr. Elair i
recommends that the majors ©e broken up So that a host )
of sualler companies can bid individeally for OFEC's i
0il. Disre;prding for the moment whether a casge can be
made out for divestiture on antitrust grounds, it is :
extmencly dovbtful whether this would be the result. It :
implies 2 remarkable belief in OPEC's lack of spophisti~ ‘:i
\ cation., Would it not more easily be able to set one- E
. vulnerable independent in competition with anmother, E
\ without the (in any case dininished) powzx of the =3
- majors to switch supply sources from one to ancther? |
Does Dr. Blair really believe that the exporters, either 1
acting through OIEC or independently, would be willing :
+ market "distressed 0il"™ just because a conpany sent
the "necessary tenkers to the Guif"? And ultinately,
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is it desirable that oil prices should collapse, encouraging
evan more washtoful consumption, postponing the development

of altermtive emergy sources and at the same time increasing the
the consuaer's dependence on 0il?

Concluding the case ageinst the majors, Dr Blair states
that they "must cle=rly bear the responsibility for curtailing
supplies to the American privete branders™-(whose share
of the morket has risen substantially)-" for raising prices
nmore than any increase in costs incurred by the OFEC actiong”
~(seeningly in spite of price restridtions imposcd by the
governmernt of most consuner stions)-" and forbringing about
a curtailaent in supply during the subsequent recession
sufficient to maintain the irice at its new and sharply
higher level”-(in fact, a reduction imposed on- then, not by
OPLC itself acting as a cartel, but by individual axporiing
countries such as Saudi Arabis, Venezuela and Libya).

Unable to find any cvidence that the companies commived in
the OPEC price explosion and earlier in what he paradoxically
calls "evisceration” of the Libyan independemts, Dr.Blalr
condemns them by inferemce with the remark: that their role
in these areas “remains obscure", :

Having stated the proposition that divestiture is
warranted on amtitrust grounds, Dr Bl ir argues against
the points rmised in Congress last year that resulted
in its defeat; that size is inherent in the oil industry
but not sigmificant since other industries are even more
concentrated; that long~term mrofits show no evidence
whatsoever of any mrket comtrols that it would be enoraously
difficult, costly and disruptive of the econcmy %o break
up the majorss a2nd that only inefficiencies would be cause 1
by the loss of economies of scale which in the end would
nean much higher prices,

ANTITRUST ACTION SQUGHT

As regards current enfitrust laws and Dr.Blair's
contention that the oil industry has been vioclating these
to the extent that they arc actionable, he cities w
domestic refining as an cxample, “The failure since the
price explosion to construct a single new domestic
refinery can be regarded as evidence of collusive resiri-
ction of production.,” This is an excellent illustratlon,
typical of the oil industry's detractors, of total mis-
represenmtetion. Setting asicde the large expansion projects
at existing refineries and the fz2ct thet one major new
refinery (Marathon's Garyville plant) has recently come &
on stream, it totally ignores other factors which have
held back new projects, such as opposition by environ-
nemtalistas (largely responsible for delaying the Machias
refinery in New England and others) and the federal Govids
own regulations which discourage investments in najor new.
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plant by subsidising the snall independent refiner., And

what is the economic case for building large new plants
anyway when comilonsense, now shown in President Cirter's
energy policy, diciates that oil's share in energy consum-
ption should be reduc=d? US refineries are already operating
at below capacity, vhile depressed demznd in Europe has

also led to 2 large surplus of refining capacity, with the
result that refinecries are operating at a loss-and it is

the smaller marketers who sterd to lose most.

Dr. Blair 2lso recomnends recourse to existing law
28 a meansS of enabling independents %o byy mcore crude
direeily from OPRC gevernments. If the governmerts refuse,
then "relief under existing law mighs: be obtained by a
Judicial finding that the withholding of foreign crude
from independent refiners was the consequence of collusion
among the majors"”, In other words, the majors would be
compelled to cut back on their purchases so that OTEC
would have to sell more oil to the independenis, sufficient
apparently to bring down prices, What kind of reaction this
would prompt from the OPEC govermment is anybody's guess,
Apart from bringing the law into disrcpute, it is extremely
doubtful whether Pr Blair's gbjective of abundant "disiressed oil"
would be achieved., And it has to be asked whether that
is a worithy goal in any case, when the US and other govern-
ments are trying to reduce the growth in oil consumption.,

Dr Blair himself comes to & final conclusion that
measures must be adopted to increase supply and lessen
dem2nd-precisely the opposite, in fact, of the likeliy
effect of his earlier recommendations for divestiture
and the like, He looks t the development of new techno-
logies and altermtive sources of energy but makes little
nention of where the vast amount of capital required is o
come from, a big enmough problem now but one whizch would be
even greater if the companies were broken up.

.t is with considerable regret that this journal has
felt it necessary to be so critical of Dr Blair's book.
We would certainly mot disagree with the nced for safeguerds
againet restrictive practices, PBut these safegwnrds already
exist-indeed, the mere threat of antitrust action is a
powerful deterrent on its own. The cartel case against
the companies just does not stand up, PReyond that, however,
ovr prime concern is with the health of the industry as a
whole, nct just in the United States but worldwide and in-
cluding the interests of producers as well as consumers,
Only by a just and reasoned approach can the world overcome
its energy problems, and these again must be related to
broader economic issues in which only govermments acting
responsibly can give a lead. Iven if divestiture did glive
some benefit to the American consumer-and it is our conviction
that it would have the opposite effect-the years of .
uncertainty and instability caised by such 2 aeasure would
be felt far beyond the confines of the United States alone.

Source :-Petroleum Lconomist June $977.
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5.3 STRATEGIC QIL STOCKS GOING UP-I

i e Ll Ty S —

by Andrew Luasden

The nost logical body to decide what stocks of crude
0il and products should be held in any given oil inporting
country would be the o0il industry, which has the greatest
expertise in avoiding disruptions to supply. This sinple
view, however, which was accepted in nmany western nations
except in wartime, has now been overtaken by the mcmory of
the Arab oil enbargoes of 1973/74, coupled with fears that
OFEC may be unwilling or unable to meet the levels of oil
demand anticipated for the 1580s, The USA, Javan, and
the International Energy Agency have all lately formulated
"strategic"” levels of 0il stocks which they wish to see
reached in their countries. The dollar cost will be for-
midable,

Stocks control is vital to the rumning of any business
and it follows that excessive stocks will 2dd to the eventual
price of the relevant goods in the market place-unless the stocks
turn out to have been bought remarkably cheaply. There are,
indeed, clear signs that the strategic oil stockpiling pro-
grammes are going to have a margimmlly inflatiomary effect
on produvet prices to the ultimate consumer. How inflatiomary
depends on how the costs of strategic purchasing and storing are
going to be apportioned between governments making the mles
and companies carrying them out (ie between taxzpayer and
either oil company margins or oil consuners) or, in the case
of the USA, how the government intends to fimance the
proposed Federal stockpile. It is possible, of course, to
view any steps that make the ult.mate consuner pay for
strategic stockpiles as a useful blow for conservation
(via higher pricing), while meking taxpayers pay wouvld
subsidise the oil consumer, a retrograde $tep. 'Bking oil
irdustry margins bear the cost would be an artificial
distortion of their efforts at conventionally efficient
mmgemnent,

Govermment intervention in leading consumer nations
takes two forms: the setting of minimum levels of stocks to
be held by the oil industry, or the formation of governnent-
owned oil stockpiles. The US government is the only one to
be proposing the latter method, which has the advantage
that it avoids problems about how much govermment finance
should be advanced to private industry for creating new
storage and/or buying stocks superfluocus to ordinary =
commercilal needs, an ¢specially acute difficulty in Japan.
The customary yardstick for reckoning stocks is to divide
them by consumption levels, as in the recent agreement
between menbers of the I'& th2t their mational stocks should
equal at least QU days' imports by 1980.(Except in the USA
IFA consunption levels and imports levels are near to being
one and the same thing.)



As in comparable commodity transactions by other
industries, the oii supply departments of major oil companies
have to place their buying orders well in advance of
predicted upswings in consunption in oilconsumning narkets,
to allow for the time-lag in transport of crvde, refining
and distribution of products. Types of srude to be ordcred
vary also according to seasonal fluetuations in product
requirenent (eg the upsurge in demand for heating cils
in winter), As a commercial operation this is conducted
using highly sophisticated forecasting techniques, but
fundanentally depends on accuvnulated historical c¢Xperience
and short—term econouic growth (or decline) forccasts,

As already noted, the more efficiently this is done by the
0il industry overall, the lower the stock financing costs
that will be passed on to consumers, and the less risk that
prticular products will be in short supply.

Government practice of impomsing mininum stock-pile
levels on the o0il industry differs from the ordimry
commercial approach in two respects. One, that these
minima disregard seasomal ups and downs, setting targets
to be held through the year. A&nd two, by using historic
consunption levels for setting targets, rather than by
forecasting the likely demend in the coning year. Thus,

a target of 90 days' stocks to be permarently held within a
a given consvaing nation weans 90 d2ys of consumption in
the preceding fisc2al or calendar year., It may be taken

for granted that if the oil industry foresees a sharp rise
in demand, it will order extra voluvmes of cxrude even if {his
means greatly exceeding the target laid down by govermnment,
It is in the reverse case, if the irdustry foresces a sluap
in demand, that the statutory requirement to kesp stocks

up to government target levels could Iead to conmercially
unccononic stock levels, with consequent disputes. about

who should pay the cost.

Broadly speaking the largest expenditures on oil
stocks over & above what was formerly comnsidered
coancrcially necessary are going to arise in Japan and
the USA, Japancse officials have put a price tag of
US $7 billion on the cost of raising oil stocks from
45 daye' . supply to 90 days' by 1980(further details will
be given in the concluding article in later issue). 4
similar figure has beecn put on the cost of creating a
500 million arrel Federal-owned strategic reserve in the
USA should this programme by fully carried out. FXpenses
include estimated costs of crude, capital costs of -
creating storage (conventionally above ground or - as in.-
the USA - in underground caverns), and running costs.

R



It is generally reckoned that storage tanks at a
terninal shouldbe adequate to hold belween five and
then days of the normal rated throughput of the site.
Just how much storage capacity is built, and how full
the capacity is at any given time, depcnds on the size
and froquency of vessels arriving(making allowance for
weather delays), and the consistency of crude deliveries
to the terminal. It follows th:t the stocks which oil
termirels are capable of holding soared during ithe pcstwar
boom in western oil consumption and jmports, and especially
in response to increases in the size of indiviGrval tankers.
At one time 20-25,000 ton storage tanks were considred a
normel mwaximum, but tanks of up to 100 0C0 tons capacity
had to be constructed in resnonseto VLCCs. Conputer-aided
logistice attempt to coordimte the retes at which crude
is delivered with the rates at which it can be taken on to
refineries, but periodic logjams mist be taken for granted
(for examny® u, when extre volumes are required in armticim tion
of a possi.ire OPFC price rise ), 3

At refineries, the usual average for crude stocks is
20 days' supply, g 2 400 000 barrels a day refinexry
throughput would require some 1.3 million cubic metres
of storage ecapacity for cruvde, and at least as nuch tankage
again to hold perhaps a month's output of finished prodicts.
Further stocks are also held at depots along with distribution
network, :

The above are the operatioml stocks, added up and expressed
in terms of numbers of day.'s consumption or met imports, that
governments being with when making their strategic calculations.
Tt should be emphasised, however, that no 0il importing rmation
could afford wholly to exhaust stocks in attempting to sit
out an enbargo (a2 reduction in real ability to resist),
while on the other hand in an emergency governments will
forcibly curtzil energy consunption(an inerease in the real
cffectiveness of oil stocks). ILeft cut of government -
stipulations about the levels at which stozks should be
maintained in any given year are huge volumes in transit,
including the crudes or products that represent pipeline
fill, and oil at sea, mainly crude moving frcm the Middle
Tact to consuning cnetres. The first of these categories
(pipeline fill, to which may be added oil that is permanently
l1ost to the consumer through being retained in the refining
process~so-called "dead" stocks or "unpumpables”) adds
nothing either to operational or strategic stocks. But
supplies of oil actually at sea are integral to the industry's =
calculations of its supply position, and provide strategic
resistance to any suddens toppage in oil exports from
producer statess

Pipeline fill and "dead" stocks represent a signifi-
cant firmancial investaent by the oil industry, but are
retrievable for consuaer pirposes only as the final stage
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before total sh.tdown of the whole o0il supvly process.

The last official statistic on US crude pipeline fill

wvas for September 13977 (the last month before the Arab

oil embargo of that year), estimating that 57.71 miilion
barrels were "locked up” in pipelines. Wc estimte :
that the main free world crude and mroduct pivelines (exeluding
spur lines) may have had a fill of some 110 million barrels
in 1974 (equal to three days of OPEC crude output)

with arother 47 miliion barrels of crude and 4 million of
products due 1o be nceded for filling major pipelines

under construction of planned.

TABLE @
WORLD :ESTIMATFD MAIN SEABORNE OIL MOVEMFNTS =2)

Million barrels daily

To Fron From From Total

o Uiddle East Africa elsewhere _fhmde
W.Europe 11.02 2.92 1,24 15.18
North America 1.40 1.04 3. T4 6.1

Japan 3,88 .20 1.16 5.24
Others 3.66 .88 .56 5¢40
Total daily 20,26 5.04 6.70 32,00

a)Estimates are for 1974, when world crude production was
some 2% per cent lower than in 1976, and before the US
started raising its imports of Middle Fastern and Nfrican
crudes, Included in totals are imports into North
Anerica via transshipment termimls,

Volumes of oil at sea are far greater, of covrse., Our
accompanying table gives an estimte that some 32 million
barrels of oil, mainly cruvde, set sail every (average -
notional) day in 1974, when world oil production was only
fractionally below last year's levels. One estimte is
that at 1st January 1977 total seaborne crude may have
been of the order of 850 million barrels, to which aight
be added a further 50 million barrels or so of coastal.
trade and seaborne products. A rule of thumb is. that at
any given tine some 30 dayshbf curde oil preoduction is at
Sed .

Source :- Petroleum Economist June 1977'.



: 164

5.3 POLICIES ON STRATEGIC OIL STOCKS IT

by Andrew Lunsden

Intervention by govermients in the le vels of crude
0il and products stocks held by the o0il industry is not
in itself new, but the current proposed scale of inmterven-
tion certainly is. The EFC set a precedent some years ago
of miltinational co-operation in agreeing minimum oil
stocks objectives, and new the Intermational Fnergy Lgency,
comprising nineteen industrialised oil-iaporting member states,
has alSo agreced that members' oilstocks should equal 70 days
net oil imports, rising to 90 days by 1980. Two prominent
IEA members, the USA and Japan, have set gbjectives well
in excess of this agreement.

As described in the previous article, the usuzl
measurement of oil stocks is crude o0il and products
held onshore within a given mition's territorial bound-
daries (though stocks at a transshipment station on
Someone clse's territory might be an exception), ex-
pressed as equal to so many days national consumption - or
imports- of oil. Left out of account when we refer below
to the various governmmental stipulations about oil stocks
are supplies of oil still &t sea, These are generally
under the control of the major international oil comianies
and it is understood that in an emergency they would bs
allocated to different consuning centres according to
the degree of urgency (in the cise of IEA members under
the rules now being formulated),

IrC's INTTIATIVE

Even before the 1973/74 Axab oil embargo (the
fear of a renewal of which, as 2lso of a gencrcl short-
age of crude supplies a decade from now, underlims current
govermment action on oil stocks) the TFC members had agreced
that as from 1975 each country's oil stocks should equal
90 days irland sales of oil for energy purposes, This
target was achieved by most meabers on time, and by all
in due course. Physically, considerable use is made of
underground stormge (see Petroleuvn Fconomnist, July 1972,
for the technical factors iivolved). West Germany, for
example, held 9,5 million tons of crude and products
undergrourd at cnd - 1976, mostly in leached out sali
domes.

The EEC agreement on o0il stocks, in fact, only
regularised & variety of stipulations about o0il stocks
levels that were already in force in individual membexr
courtrics. Thus West Germany had legislated as early as
1965, requiring that oil companies hold continmiously
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by the oil industry, almost entirely above ground (apart
from some minor military underground stock-piling). The
Japanese government is now in the middlec of a second-stage
planio reise stocks to the 90-day level by 1980 and 120 days
supply sometime therezafter is proposed in the latest draft
energy plan. Under a Petroleum Stockpile Law of 1975
officisls each year revise projections of the actual velunes
of oil tha2t will have to be inported and stored to meet
the target. Under the most recent regulations volumes of
oil held continuously as stocks in Japan are to rise
from 268 million barrels in March 1975 (60 days) to 433
million barrels in March 1980 (predicted to egual 90 days
inland products consumption by that date). DNew tanks with
a capacity of some 200 million barrels, it is estimated, will
have to be constructed over 1975-80 (with a tank capacity
utilisation of 80 per cent). Overall cost of the two
stages (1975-5 and 1975--80), including s7ending on land
and storage facilities and on additional crude oil, is put
at $6500 million, and it has also been e¢stimated that if
passed straight to the consumer the runring costs of the
'strategic" element in Japanese oil stocks (soae 45 days
supplies)could and 60 cents a barrel.

The most rzieworthy aspects of Janan's effort to
raise the volumes of oil normally held in stock are the
particular di fficulty of finding land space for storage,
and the cleareuvt attitvde of the loss-making Japenese-owned
refining industry as to who should bear the cost. Meeting the
Stoghs ta£§Ets for 1980 could involve constrxctin% as mEry
as 329 ta units,each with a capacity of some 630 000
barrels, on 4 100 acres. (Bach unit is expected to cost
at least $8.7 million including the cost of the 1land,
plus the purchase cost of the erude o0il). Sich are the
environmental objections of local comaunities in Japan
that the govermment has offered subsidies to any community
which will allow constrvction of new oil storase tanks.
Meanwhile, Mitsubishi is investigating the¥/idea of storag
tanks fixed to_the seabed. On costs, Kaidanren (the
Federation of Economic Organisations) has a2dvised flatly
that the government (ultimtely the taxpayer) should pay
for the difference between the 45 days which the oil in-
dustry wouvld have carried anyway, and the 90 days required
by govermment. So far, officials have responded by
offering to form jointly-owncd stockpile companies with
private industry, but have not offered to form wholly
governmment-owned stockpiles., The government is,however,
offering low-interest loans to refiners buying'strategic”
Oj.lu

The US strategic oil stockpile differs sharply
from any of the arrangements yet made in Europe or
Japan, and has been described in Petroleun Economist,
tugust 1977, page 302. In cssence it is an extension
of the other raw material stockpiles that have been
maintained by Fcderal authorities for deczades, The
0il industry is to be involved to the extent that in
an emergency the governnent would require companies to
retrieve the strategic crude o0il from its emergency locations
and distribute it to refining centres.

*/possibility of a floating offshore stormge base,
and Govt. departments have been investigating the



stocks of refined pmducts equal to 65 days throughput in
the_p;evious year, In france the govermment controls storage
facilities (2lthough the oil industiry owns and cperates

then ) and has for many years insisted on 90 days throughput,
rising as high as 113 days in 1975. Both in France and
Italy additional cosis arising from the government's rules
about minimum 0il stocks leveis are inclvded in the ceiling
prices mprmitted for oil products, so effectively shifting
Stockpiling costs to consumers .

Negotiations are currently going on between the
0il industry and officials of the EFC about a clear method
of Tinmancing the "strategic" clement-out at some 30 days
Supply-in the 90 days target. Community officials have
Proposed that member countries create non-profit storage
organisations to which the oil companies could entrust any
part of their strategic hol.dings of curde or products,
firancing %o be provided pro rata by the coapanies and
recovered from increased product prices. Oil companies
~ve agreed that / . organisations need to be created, /non prof:
but without financial participation fromn the brivate sector: stor:
they should be financed by a specific "stretegic element" tax on
all refined products, putting the burden directly on tle 3
final user. In short, tha@ég}aﬁs sectcer is suggesdting
that the FEC should follow the US example and keep strategic
stocks in the public seector.

In Europe, but outside the Nine, fwitzerland has for -
mally years required that the equivalent of at least
8iX months petroleun products be kept as stocks. In Sweden,
where self-defensive neutrality is also a major preoccupation
underground storage is being extended, What is s2id to be -
the laxgest rock chamber storage facility in the world, near
Gothenburg refinery, is-to contain 7.5 million barrels of
crude, as pars of a plan B give Sweden total reserves.of
sene 25 million barrels. - Crude and products imports in
1976 were about 220 million barrels, implying that the
planned reserve may be equal to an extra 40 days combined
cxude and products imports, In the early '60s the
Furopean oil industry‘s above agroind storage capecity
was equal to some 40-50 d2ys' supply of crnde oil, and
Some 40«80 days' supply of products., Since about a
decade ago there has been a larse investaent in undergro und
capeity, in Frence and West Germany as well as Sweden
already cited, mainly imvolving abandoned mines and salt
and rock caverns. '

JLPAN's TLRGETS

Until the 1973 o0il crisis Japanese oil stocks
generally equalled sone 45 days inland products consump--
tion, held as crude oil. This was on puarely commercial
grounds, but a first-stage govermment intervention
raised volumes to 60 days by 1975. Stocks are held




: 167
DOURTS QVER STBRTEGIC_VRLUE

_ Taken 2s a whole, the moves by the USE, Western Burope,
end Japan to carry in future far higher oil stocks than
had been found commercially desireble in the past cammot Dbe
expected, in the view of & special study of oil imports
prospects world-wide just published by the Intermational
Institute for Stmtegic Studies¥*, to “long delay significant
loeses in employment and moduction if OXEC or the Axrab
states were dotermined to cause them", This view must be
correct considering that reactions to an cmbargo would
include emergency energy conservation measures to prolong
the resilience given by strategic stocks. Recession would
be implicit in any response to such an embargo, as it was
in 1973/74. However, stocks adequate for 90 or even 120
days' demand or imports substitution(whichever appropriate )
at normsl levels of demand might, depending on bow unified and
protiacted an OFEC shut-off turned out to be, appreciably
cushion the impact when conmpared with the mexe 45 days oT So
of stocks formerly adequwite for commercial stocks purposes,
before widegpread govermment intervontion began.

Side-effects of the strategic stockpiling programues
irclude a general consensus that the consumer should meet -
bhe cost (though details have by no means a1l becn worked out),
erd an "artificial™ increment to erude oil purchasing bty
the main importing blocs. Thus the forecast US stockpile
purchases along next year are roughly equivalent %o the
current combined output of Dubai ard Qatar. So far, however,
there has been np indication that OPEC countries will be
unwilling to provide the extra crude =zt the prevailing
market price.

* 0il and Security:Problems and Prospects of Impoxting
Countries., By Edward N, Krapels, formerly of the US
Federa) Encrgy Administration. . pp; six tables;fivce
appendices, Published by the witernatiomal Institute
for Strategic Studies, :

Source :-Petroleun Economist October 1977.



5.4 CHQICEE FOR THF OIL EXPORTING
COUNTRIFS

by Edith Penrose

(The following article by Professor Tdith Penrosze-
of the School of Oriental and African Studies, Universiiy
of London, and INSEAD, Fontainebleau, France- is based on
a paper delivered by her at the Fourth Intermational Con-
ference of the Intermitional Center for Energy and Economie
Development, University of Colorado, 17-19 October 1977.
Professor Penrose is the avthor of 'The Large International
Firan in Developing Cow tries: The Intermtional Fetroleun
Industry'.)

I take it 2s exiomatic that it is not reasonable to
ask any group of people deliberately to toke actions against
their own interest as they see it. I assume that governanents,
as well as private companies act in their own interests; the
positive social justification for a system which pernits
Erivateﬁcompaniea to domirate economic activity is that the

narket”~ competition -~ will enforce a coincidence between
the private and public interests. Where it does not do so
for any reason, goverrmment is expected to intervene and the
mere prospect of governanent intervention is often sufficient
constraint on governmentally disapproved actions of business
firms.

The common denominator providing the basis for the
organization of the activities of multinatiom2l corpoxtions,
including the intermational oil companies, is their own
overall profitablity and growth. Their horizon is intermational
and although t hey have to accomnodate individuval matiomal
interests so far as possible, they cainot be governmed by them
parbly because these interests are often in ccnflict one
with the other. The cross—currents may be numerous and
intricate, In the oil industry, the most prominemt conflict
of national interest has been that betwzen crude cil importing
and exporting cou tries, but the corss-currents are, of
course, even more complicated than this. Among consuming
countries, somne are rich, others are poor; Some are inpoxrtant
producers in their own rifht, others have no oilj some have
other significant sources of enexgy, others do not. Among
exporting countries, some are high cost, some low cosSt;
some have adopted policies more costly to the companies
than others; some are politically more acceptable than
others. 'oreover, soie internatioral companies have been
more willing to walk the tightrope of conflicting national
interests than others, attempting to maintain a genuire
political and ideological neutrality; others have operly
taken positions which tended to fovour the political
interests and ideological views of their home govermments.
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In this ebb and flow of strong and conflicting currents,
companies endeavored to conduct the intermtional oil
business, but even the most 'non-aligned! comnpany could
hardly pleise everybody and all ended up plexsing none.
Precisely because mnultinational Companies cannot proclain
their adhererce to the interests of any particdar nation,
but rether have to seek shelter under the unconvineing prop-
oSition th:t au fond 2ll nations have the same coamon
interest, they are attacked from all sides. One of the
chief criticisms of the oil companies in the United States,
for example, seems to be th-t they fajiled in the 'oil
crisis' to serve the United Statea! mtioral interest and
the interest of the American consumers. Outside the
United States eXactly the opposite chairge was made: the
companies served United Statcs interests and those of
consumers instead of those of the oil eXporting countries or
of the poorer inporting countries, Of course, both
propositions nay be truve- it serms more likely that neither is,
But in any case the decisions of the international companies
to a large extent determined Supply andprices, and these
decisions were token in their own intcrests, This is
not to say that they were necesaarily incompatible with
the general interest of some "public”.

I make these noints because I think that it is important
to recognize that the shift of control from private corpor-
atioms to governments is not a shift from market-controlled
to politically-controlled (or arbitrary)decision-naking,
but froa one grovp with particular views of the relevart
narkets, with their own €cononiec objectives and subject to
a particular set of constraints, to another grovp with
different views, objectives and constraints. And I can
S€c no sound reason for the proverbial ian from Mars to
choose one over the other. In the past the less developed
courmtries of the vorld have by and large been required
to adapt to the requirements of the more developed and
stronger. Now, berhaps, it could be the other way around-
if for no othermason than that the rich and so-called
liberal cow tries for the M08t part no longer think th-t
force is an appropri-te Solution to conflicts of interests
with other cowtries.

Iet us now exanine the choices faecing the oil exporting
countries with respect to the supply and price of oil.
We shall examine these in the light of the sel f-interest
of these countries, that is to say, their assumed objectives,
and in the light of our own appraisal of prevailing
constraints on their actions.

The Background

The immedinte panic of the industrialized world after
the 1973 war was related to prices, but, contrary to
widespread precdictions, the world ad justed remarkably
easily to the sharp juup although, 1argely die to
perverse policies of the great industrialigea countries,
both inflation and
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and unemploynent conmbinued to iucrexse, TFredictions ncw

are that the world is coming out of its recession, and

that inflation is declining but that the sitwition is still
extrenely precarious., Partly because of this very uncertain
balance, the industrial world still fears further increnses

in oil prices., The other issue of concern, .and in the long
run the most important, relates to the supply of oil, Prices
and supply are trmditiornlly considered as two sides of the
same coin. But the assumed 'noraal ‘econonic wmelationship between
the two is complicated in the oil industry by the interventions
of governments.

As in competitive markets, the price of oil issct
by collective action; but the action is taken by OPEC,
and not. by competitive prodvcers in the market, Indivi-
dual nember comntries a2djust their ovtput to what they can
sell at the prices decided upon. Since o0il is not a
homogencous commodity and OP=C does not atteapt to deteramine
in detail the relative prices of different types of oil
but only a price for a 'refererce '‘crude, individval :
countries make their own price decisions for their .
own crude in the light of market resctions and their own
situztions. Since each couvntry sees clearly the relatvion-
ship between its prices and its sales, any couniry desiring
to increase its sales can easily (and indeed on occasion
soue do) evade the OPEC guidelines. Many observers have
predicated a f2ll in oil prices as a result of this type of
competition, But it has never proved Serious, partly
because most counmtries perceive a grave danger to all,
including themselves in price competitiong but perhaps
primarily because the only countries that believe that they
bave enough oil significantly to affect the market have
1ittle incentive to indulge in such competition.*

Thus , output decisions are mrde by individual
countries within a framework of prices related to a standard
price set by OFC. Only the Saudiee have lcoked on their
own. output as an irstrunent for affecting rrket prices,
and this not to push prices up but rther io keep then down
in what they believed w2s the interest of all and in accordance
with OPEC's Magreement to disagree”.

THR ROLE OF RIITCTA.TIONS

OPEC decisions, the policies of the indivicduval
cxporting and importing countries, 2nd of the intermtional
0il couapanies, are all governed by expectations, which
in general seen to be destabilizing influences in the oil

%*
For this reason, OPEC has not much cause to fear the

usual threat to the survival of cartels which arises

from the fact that cach meaber, though realizing the
advantages of the cartel for himself as well as for others,
nevertheless feels he cannot take the risk of being

left out on a high-priced 1linb if the others in fact
surreptitiously capture his markets through price cuts.

Tt vas this reaction, of course, that Professor idelnan .

was relying on in putting forth his proposal that sealed
bids to supply the United States market should be required.

b3
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industry. In the first place, there is ahigh degree of
uncertainty with respect tofsupply conditions. Estimtes

of reserves are of necessity rough and change frequently and
quickly, whether they be estimte sof proved reserves, pro-
beble roserves or oil in place, In other words nobody

knows much about production capacity excent in the shert
term. In addition, there is a tenuous relation between
explorction and the production of reserves, and often

a long lead tinze between the decision to explore and whe
results. In conseqence, the confiraation or disconfirmation
of expectations may be long in coming, and the decisions of
211 conmected with the industry may for a long tine be

based on inappropriate expectations- and be very wronge
Because expectations are contagious and confirmation often
difficult, they can often be manipulated by governnents or
companies to serve thelr special intexests. BExpectations,
like speculation, are stabilizing onmly if they are on
balance correct, and are quickly corrected if wrong.

Prevailing expectations today are that scarcity is
looming just over the horizon 2 nd th=t oil supplies will be
increasingly concentroted in the Middle East. On this view
she 1973 price rise merely anticipated the mrket by a few

ears, which, in view of the lead tiases, was fortunate.

one are predicting that very soon the o0il exporting
countries will not have to concern themselves with prices,
for the market will be pushing them up even higher as the
underlying scarcity makes itself felt. Yet only seven years
ago the prevailing expectation was for surplus supplies well
into the next century. This view changed within léss
than one year. In other words, the informed cvaluation of
the 'rezl'situetion changed virtually overnight. Butof
course wnderlying conditions corld not have changed so quickly-
ecpecially since there was not 2 great change in the long-
ru rate of increase of demand.

With thesc expectations, market pressvres and governne 1t
policies should have led inporting countries 1o use oil 2as
efficiently as possible (conservation) and to develop
substitute sources of enexrgy, and exporting countries to
conserve their own supplies in the expectation of higher
prices in the future, for ceteris paribus such cxpectations
reduce the optinmum rate of depletion. But, as we all
know, the inporting cowtries are resisting conservation
measures and are developing substitutes only slovly,
while at the s2me tine exhorxrting t' - exporting cowm tries
to validzte this resistance by hdoing steady or reducing
prices and by refraining fron controls on production-
an cxhortation so far heedecd by them with remarkable pati-
cnecea.

POLICI'S OF THE IMPORTING COUNTRIES

The problem for the inporting coumtries, of course
lies in the mature of demand. The deamd for oil is
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apparently inelastic with resnect to price and also inelzstic
with respect To exhortstion. But there is a greater elasti-
city with respect 1o incoie, :Herce the recession in gconoinic
activity has reduced demand, but a variety of attenpts to
reduce it through conscious conservietion measures, such as a
ropid move towards swlier automobiles, much glower speeds

of trevel, less wasteful 1ighting, heating and air condition-
ing of buildings, jndustrial shifts to coal , etc. meed nuch
resistance from both the industriai community and the general
public, This ig reflected in the unwillingness of politicians
3o accept governnemt propesals to enforce consexvatim
peasures of this kind. The price inclasticity of the demand
for o0il meant that the chanie in the terms of trade wih the
0il exporting countries as a result of price rises did not
lead to a fall in total e yments to them, but mther to 2
rise, and this necessitated a much larger +yanefer of income
putting the burden of adjustnent on jncome movenentSe

To avoid aggravating alrcady existing infiationary
pressures the govermment of the maior oil imoorting
countries would have had o enforsc 2 fall in yeal income
commensurate with the change in the torms of trade by per-
mitting a rise in the price of oil and other products
affocted by it without a corresponding rise in moncy incomne.
Insteazd, they permittec 2 rise in money income, and the
wevoidable adjustment in real incomes had to be made
throvgh inflation of the general price lovel. Of course, given
the great importance of oil in econoiic 1ife, a change in
jts relative price as large and abrupt as in fact took
place would have placed sewere atraine even on a systen
where relative prices were hishly flexible, in spite of
the faot that the rcguired income adjistment was not very
great over all.

But prices in the great industrial countries are not
highiy flexible, gcspecially money wages and salaries,
and it is largely because the o verments of the majoT
inlustrialized countrics pursued perverse econonic policies
when faced with the rise in the price of oil that the
snorease in price did aggravate significantly world
recession and inflatlion.

If current expectations 2re correct: if existing mices
are not leading to conservation in consunptiony if they
are not producing sufficiently @pid substitution on the
supply side cither because they are not high enough to
encourage it; or because business is not permitied to
make the profits it requires to invest(in part perhaps
because horizons are short dve to uncertainty which
recession and inflation do little to reduce) or becvase
ofpublic resistance to certain forms of substitution
(e.z. ruelear crergy); then why should not prices be
further raised by the oil exporiing countries?
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EXPORTING COUNPRIES :ABSORPTIVE CAPACITY AND DFPIFTION

Iet us first examine this question fron the point of
view of the long-term interest of OPEC countries in the sale
of oil. In this xespect, the broad problem for the pro-
ducers is siaply to estimate the price which wouvld lezd to
a rate of substitution in inporting countries of other things
for oil (whether these be other sources of energy, new
sources of oil in consuuning ceuntries, insulation materials,
including warmer clothing, or whatever)consistent with the
desired flow of revenues over time which their reserves can
sustain after allowing for their own consumption requirements.
0il revenues can only be used b import foreign gsods and
scrvices or to acquirc foreign assets, and it 1s not true that
in all circumstances prescni revenues are to be preferred o
future revenues, especially if the expected rate of increase
in oil prices exceeds the expected rete of interest, Thus
0il in the ground may be preferable to the foreign assets
which have to be held if the rate of receipt of oll xevenues
exceeds the desired rate of consumption of imports plus the
rate at which the economy can transform inporicd resources
into productive investasnts, Moreover, the increased investment
abroad gives rise to a return flow of incone which further
reduces the need for oil revenues.* =

This is, of course, the notorious 'absorptive capacity’
problem; by now many of the oil exporters themselves, and =
especially those with the largest reserves and output and
therefore those most important to the consuming countries, are
becoming concemned about the rate at which they have been
attempting to spend their revenues. BEven straizhiforward
consumption creates a problem because of impoit bottlenecks
and pressure on non-importables. Less speed corld bring
faster progress.

- Thus, the fear-indeed the knowledge-that much is now
not only wasted but that the rate of expenditure is positive-
ly inimicable to development, has focussed atientfion even
more strongly on the rate of depletion; existing policies seem
to involve the o0il exporting cow tries in wmecessary
depletion of their exhaustible resources, cspecially since the
inelasticity of demand implies that prices, and thus revenues,
could be increased with 1ittle effect on the rate of output
in the short to medium tecrm. On the other hand, if the gover-
mments of the oil exporting covntries wart to give more
aid o help the less developed countries meet their oil bills,
they could raise the money from the rich oil inporting
countries at little cost of themselves. Creatly increased
help to the former would urdoubtedly bring political gains,
for an increase in the price of oil would cexrtainly create
much resentment among the poorer countries. KAid in the
form of financial assistance in the construction of plants
to provide new sources of energy, such as hydroclectric,
nuclear or even solar facilities, depending on the circun-
stances of each of the differcnt countries, might be -
especially welcome. :

*In 1976 Saudi Arabian foreign assets as reported by

the I'MF, had.already reached nearly & 50,000 aillion,
yielding nearly ¢4,000 million in income.
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It is not clear that increased prices would significantly

increase the mte of substitution, as we have noted. Indeed,

so far as there is any increase in total consumption because of
lower prices, be it through the direct .offcets of price
clasticity or the indirect effccts of income elasticity, the
vesulting increzsed dependence of the major importing industrial
coursries on oil imports froa the Middle East and Africa might
push their govermments to cveén greater efforts to bring
about faster substitution. For a commodity 2as important as oil,
the political force arising from a fear of heavy depcndence on
foreigre rs scems to be mnore powerful than is the ecomnomic

force of higher prices, particularly in the United States, Hence,
for the cxporting countries a lower price might bring a more
rapid rate of depletion and an earlier increase in the rate

of substitution than would have occursd at higher prices., The
question is at least arguable, but the possibility reinforces

he demand of those exporting courtries with relatively linited
reserves, such as Alpria, that prices shouvld be increased.

In addition to & natural antipathy to selling exhausti-
ble resources at falling real orices, the exporting coumtries
are under pressure from their owi peoples whose expectation of
rapidly increasing itcomes are aroused by the knowl.edge of
inoreasing oil revemues, Thus, even if the L . . mte of [exish-
government expenditure 1s excessively high, any significant ing
deccleration in the existing momentum might give rise to other
probleoms for the governmente, &S5 all countries attenpting o
stem a high rate of inflation have discovercds; this also
jncreases pressure to maimt2in revenues-at least in
rcal teras in relation to inpoTt costs. Since it is probable
that crude oil prices can be raised still further in real
terms, yielding irereased vencrwes to the exporting countries
and perhaps some reduction in the rate of depletion, while
not producing an vnacce ptable rate of substitution for even
the countries with the largest reserves, it would seen
that the producing countries should raise them.* They
should proceed cautiously, however, for no one knows
how far prices can be relsod without precipitating further
international economic disorder.

EXP0RTING COUNTRIFS :PRICES

The arguments against 2n increase in prices by the
exporting courtrics are of four gencral kinds;

1.The governaent of the major importing couvntries
could retaliate politically, and in particivlar they
might use force to ensure their supplies at the prices
they prefer.

¥7f is also likely that increased prices would actually
reduce the temptation to cut prices on the part of
those countries whose necd for greater revenues is
most strongly felt.
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2.If an increase in prices serves to worsen the
econonic difficulties of the industrialized capitalist
world, aggravating recession and inflation, the producing
countries would gain little since they have to hold their
surplus revenues in the assets of these countries on the
one hand, and on the other, they have to rely on imports
from these countries for their own investment progrems
and for consunption. Further inflation in the price of
supplies, therefore would aggravate their own difficulties.

3. Increased econonic inst2bility in the capitalist
world might intensify world political insta2bility and lead
to political changes undcsired by the major oil exporters.

4.,The poor importing countries of the world would .
be placed in an even more serious econcnic position that they
are now; not only would their further economic developmemnt
be slowed down or halted but shortages of food and other
necessities of 1life might be aggravated,

Except for the possibility that atteapts to subvert
particular goverments might Ha made by some powerful
foreign groups, the first of tnese propositions need not,
I think, be taken very seriously, The second is probably
a valid consideration for the oil exXporting countries, but
for reasons somewhat differcnt from those usuvally advanced.,
It is undoubtedly already one of the factors inducing
caution.” Moreover, if an increase in the price of oil
should bring economic disorder it would also bring the
danger of political instability to the industriel world
if governmments rem ined ureble to take 2ppropriate action.
Finally, there is no doubt that poor cowitries have
suffered, are suffering, and woulid suffer much more if
the price of oil were raised.

We have adlready noted that the increcsed price of
0il would not have had a particularly disastrovs effect
in the p2st on the industrialized world had it mnot
been for the pexrverse econcnic policies adopted by
govermments; we saw that this perversity continues in
that the sensible response to prevailing expectations .
of impending scarcity, such as a marked acceleration of
conservation and seazxrch for altermatives, does not seem
to be occurring.* There is no reason to doubt the sincerity
of Shaikh Yameni's frequently reiterated plea to the
consuming countries to take such weasuvres in ordsr to
relieve the 'burden' on the oil exporters. In appealing
to the exporting countries to hold their prices, the
governments of the importing countries are, in effect,
appealing for an understanding of their own political
difficulties in persuading their people, the rechest in
the world, to acdept the incomveniences. What then is
the answer to the exporters' question: "Why should ws
deplcte our respurces and give up incone to help your
political problems?" The answer, clearly, is:"'If you do
not, you too will suffer from continued and deepen-ing
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international economnic disorder.” But since the evidence
so fuxr is that appropriate short-term adjustments in financial
flows can be made more easily than is often assumed, this
argument merely counsels moderation. It does mot support
the proposition that the real price of oil should not be
raised to some extent. It does seea to 2e that the
-moderation of the oil exporting countries, and in parti-
culer Saudi Ambia, is more comvincingly explained with
reference to an understanding of the political difficulties
of the United States and other importing countries waich
might force them to pursue policies in response to
increased mices that would lead the world into even deeper
trouble, than it is by any conspiracy theories or assumec
*special relationship' of the Saudis with the United States
at the expense of their OPEC colleagues. Such understanding
is reasonable within liaits but it can only carry a certain
anount of strain.

The Sshah, and also Shaikh Yamni, have sugpgested,
however, that the gquestion whether or not CPEC should
railse priccs is a passing one because increasing deend
will soon press even more strorgly against dwindling
supplies giving rise to ‘market pressures for higher prices:
the OFEC countries will soon be relieved of any nccessary
to act. If this occurs it is likely to be reinforved by the
0il exporting countries theisclves 28 they adopt conservation
policies which place linits on the mte of prmduction. Just
as the United States Governmemt for yenrs argued that ite
pro~retioning policy, which restricted donestic supply,had
nothing to do with mmintaining prices, so the oil exporting
countries today are likely to argve that their reasonable
neasures B mrke oil last longer 2re not price-rcising devices,
On the¢ contraxy, it will be assertcd that demand and 'the
narket' force prices up. The market price c¢an be held up as
the 'right' price, the foir' price, siuply because it is the
narket price. This, of course, will be economic nonserse
if there are deliberate controls on supply, but it will nake
nuch political sense., Political critisisa of ‘conscrvation'
policies is more easily answered than are attacks on 'eartels
and price fiXing', and the general public, at leagt in Noxth
Amexica, is easily conned by arguients appealing to 'free
enterprise' and 'free aarkets'. Furthermore, with mo
visible cartel agreenent, the expectation that 'scarcity mles’
will soon be accepted as confirmed.

*High standards of living in the industrialized countries
seem to be verxry closely associated with waste in the physical
though not necessarily in the ccomoaic, Sense. ‘Convenience'
or effort-saving devices are part of the definition of
'‘welfare¥ as interpreted by peoples as they get richer,
These often irvolve substitution of physical resources,
ineluding exhaustible resources, for even the slightest
Eﬁertion of huxn effort in consuiaption 2s well as produc-
ion.
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As to the Third World, an increase in prices will
increase the funds that can be used for aid. Hopes that
0il funds could be used help some of the poor countries
to establish effective price~raising arrangenents for their
own exports are no longer widespread, There is no questim
that the poor countries will suffer wvhen the price of oil
£0€s vp agains and the moral case for further aid from the
oil exporting countries grows stronger every tiize the price
of oil increases, but moral cases are notoriously ineffeactive
as means of inducing governments to do the right thing unless
they ar¢ supported by self-intercst. The poor countriec of
the world have been, and continue %o be, a kind of international
political constituency for the OFLC cowitries; generous
firancial support for thea rnay be a necessary condition of
their continued political support. By and large the countries
of the Third World have tended to identify thenselves with
the OFEC countries beczuse both grovps of countries are
enge.ged on the sane taskes industrialization, diversifiation
and general development of their econo1ies in the hopes of
reaching the levels of the rich comtries. It would be wise
oftthe OFEC countries 4o encourage this type of identifi-
Coitlon.

CONCLUS ION

'y argument can be briefly sumiarized: the oil export-
ing countries should not be condemned for acting in their
own interest, It would be in their interest to increasethe
rcal price of oil, The rate of substitution would probably
not accelerate greatly in response to moderate increases
since it is more influenced by political than by econonic
fctors, at least in the medium ter, and a2 moderate fecline
in the rate of depletion may be desirable. Any price in-
Guui.5e, however, nay be bost brovght about by contmls on
the rte of supply imposed by the largest exporters rather
than by explicit increases in real prices by OPEC, for the
latter action can {00 easily be represented as unrecsomcble
Monopolistic behavior without justification. Since the
cdenand for oil seems to be highly inelastic even at current
prices ané very likely at somewh2t higher prices, revenues
wouléd increase disproportionately to any fall in consunption
and a goodly proportion of the incremert in vrovenues ghovuld
be used to ease the burden of the increascd prices on the
poor countries of the world, partly for humnitarizn reasons
and partly to prevent a rising tide of ceriticisn fom then
which woul@ have internatiomal politicel repercussions.

The inerease in orices should be less than consensus
estinates of what the market woi1ld berr becuase it scems
politically impossible for the governments of some of the
large industrialized importing cowmries to induce their
beoples to accept rapidly enough appropriate economic adjust-
pents in consunption and in the developmert of other sources
of energy. Instead, such governments have been foreed,
and probably will continue to be forced for some tize to
come, to adopt domestic ccononic measures in response to
an increase in the price of o0il which, instead of assisting
their econonies to adjist, merely aggravate their economic
disorders. lore time im needed, and perhaps a higher price
of oil, before the major consuaing coumtries are likely
to take appropriate and sufficiently effective action. It
would be in the interest of the oil exporting coumtries
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to recognize these difficulties and to avoid any severe
shock to the present precariovs econoanic state of the
world cconomy.

The political inplications are also clear: the
Arab o0il exporting countries have their own political
objectives with respeet to the conflict with Ismel. If
the countries of the ipdustrialized world, ant specifi-
cally the United Stat s, expect the lrabs to take account
of their cconomic and politicel difficulties, they will have to
go further than they have so f2r dohe to a1cet the Lmbd
insistence on a Middile Fest scttlenent that takes acccunt
of the needs of the Palestinian people for their own ‘national

homet,

Finally, I aust repcat: this analysis assumes the
validity of the exoectation thot oil supplies will becone
scarcer in relation to demand by the turn of the century
and that new discoveries and newly created reserves will
not returm the world to comtinuing long-term surpluses
of crude oil. The expectation nay be unfounded. If it is,
and I aa right about the political mture of the incentives
encouraging conscrvation, the case for increasing oil prices
row is even stronger fron the point of view of the oil
exporiing colv: tries.

Source :-Middle Exst Beononic Surveyy January 16, 1978,
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5.5 OPEC-RFVENIES AND BATLANCES

BY E Stanley Tucker

. The o0il revenues of the 13 OPEC jovernments rose last
‘year by one-tenth to a coabined tot2l of over {128 billion
(thousand million). Since their exports of crude oil and
products were only fractionally higher than in 1976, the
principal reason for the rise in their iicomes was the hig-
her level of prices. R i Dot 1% SSRU S Pt s S

2, : E : o e { L 55
O 5 & By comparison with 1976, when the gain in
revenues vas 22+ per cent, last year's increase of 10+ per
cent looks comparatively mnodest. But that means a gain

of no less than 12 billion, and it is significant that
0il revemues have now reached a level almost nine tises that
of 1972, the last complete year before the dictated price
increase of 1973-T74.

|
_I'l . -

The latest revenue estimates have been compiled by
Shell Internationalflrom the best available information.
Revenues include royalties and income t2x obligations in
respect of equity crude, the proceeds of buy-back sales
under participation agreements, and third-party sales by
state oil companies. In general they represemt the suus
due to governments for the year inquestion rather than
the cash actually received. (There is a time-lag here
because the companies are normally graented a few months
credit). But because of discrepancies in published data,
complications due to back-payments, and differing credit
periods, the estinates must be regarded as approximations
onlys; they are therefore given in rounded form.

DEMAND AND PRICES

OPEC o0il incomes clearly depend in the main .on the
size of their exports and the level of prices, It is
common knowledge that world consumption of oil has been
far from buoyant in recent years, largely becaise of the
disappointing rate of economic growth in thé principal
industrialised countries. Iast year's consunption .
increase was less than 4 per cent, or about half what
it was a few years ago:- i v - ey . And the
OPEC:0IL PRODUCTION . EXPORTS AMD REVENUES

Production ) Millon.
(Million barrels/day) Exports 2)Brrels/day: :
1974 1975 1976 1977 3374 1975 1976 1977

Gavdt Ambis b1 8.5 LV 86 “D.2- &5 <Y 8.3 BB
Iran 6.0 5.4 5-9 5&7 5.7 B el e 52
Treg 50 8.5 9,5 - ol ognacome bl 5y
Kuwait b) A Cel gl - &0 2¢d' 20 201 . 149
U.AF.c) < ] g 1.9 2.0 1.7 1«4 ~ 1.8 1.9
Qatar 9.5 0.4 “ 058 04 - 05 0:4 0.5 -0.4
Libya. 1-5 125 1.9 2.1 =5 y [P 1.8 2.0
Nigeria 255 "8 207 95EE TH R N.T 2l a2.0




Algeria 05 e 5 0.9 0.9 : 55 o B
Venezuela o L e R W T L o (R - (R %
Indonesia a4 daBi laS - Vet ~1.2 11 1 SRR
Gabon 0.2 02 02" 02: 08 - 0,28 0.2~ 02
Ecwdor Uae Qe 0o 0.2 052 0.1 e O 4 P
Total OPEC 6.7 .2 30,6 51.72 29,6 25:5 8.8 _29.1 *
Revenues % increase
Million dollars
1972 1975 1976 1977 197€--77 1972-77
Saudi Arabia b) 3107 25700 33500 37800 12.8 1220
Iran 2380 18500 22000 23000 4.5 870
Iraq 515 7500 8500 9600 12.9 1570
Kuwait b) 1657 ' 7500 8500 8500 - 410
U.AE. ¢) 551 6000 7000 8300 18.6 1410
Qatar 255 1700 2000 1900 -5.0 645
Libya 1598 5100 7500 9400 25.3 490
Nigeria 1174 6600 8500 9400 10,6 700
Algeria 700 3400 4500 5600 24.4 700
Venezuela 1948 7500 8000 8000 - 310
Indonesia 429 2850 4500° 5600 ~24.4 1205
Gabon - 800 800 800 - -
Sewdor - 550 800 500 -37.5 -
Total OPEC 14374 94700 116100 128400 _10.6 790
a2 )Including products where a»plicable. i
b)Including half of the Neutrel Zone.
¢ )Abu Dhabi, Dubai and Sharjzah.
effect of this laggard growth oft OPEC o0il exports has been
exacerbated by the development of new sources of crude-
mainly in the North Sea, Alaska and Mexico. So OFEC
exports of crude and products rose only 1 per cent, to 29.1
million barrels/day in 1977, as conpered with a jump of
13 per cent in the preceding year. They failed in fact
to regain the peak mte of 29.6 million b/d attained in 1974.
Over these kst three years Venezuelan exports have
shown a decline of 800 000 b/d below the 1974 rate,
while those of Iran and Kuwait have each lost about
500 000 b/d. Nigerian sales are also slightly down on
balance. Libya, Saudi Arabia, Iraq, the United Areb Emirates
(UFE), Algeria and Indonesia all registered & modest net
gain over this period,
8o far as crude oil prices are concerned, the majority 5.

of the exporting coumtries raisedtheir official selling
prices by 10 per cent at the beginning of 1977, while

Saudi Arebia and the UAE advanced theirs by only 5 per cent.
In mid-year the minority came into line with the majority;
thus the increased cost of crude oil in general over the
whole year was under 10 per cent. But the price disparities
of the first six nonths caused 2 shift in demnd towards

the cheaper crudes 2nd led to 2 good deal of price :
discounting for the -dearer crudes on the spot marke ts.
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Thus, although O0FIC revenues rose last year by an
average of 104+ per cent, there were wide variations in
the performance of the different countries. Loss of
export business reduced Qatar's earning by 5 per cent and
Ecwrdor's by an estimted 37 per cent. Venezuecla and
Xuwait, both with slightly reduced exports, showed no
significant change in revenues. TFor Saudi Arabia and
the UAS, on the other hand, the effeet of relatively
lower prices in the first half of the year was offset
by batter sales, to yield revenue increases of 13.per
cent and 18% per cent respectively, Demnand (especially
from the USA)for 1ight, sweet crudes rem ined active
for most of the yeur, so that both Libya and Algeria were
able to record revenue increnses of the order of 25 per
cent; Indonesia was in the sane category. Irag mamged +o
achieve a 13 per cent incre-ce in income with production
and exports virtually unchanged,

FIVE-YFEAR COMPARISON

The revermies section of our tuble gives the relevant
figures for 1972, to enable = five-ye2r comparison to be
made. It shows that total govermmernt oil receipt have over
this period réegistered an almnost ninge-fold expansion

Tore precisely, a rise of 790 per cent )from just over
$14 billion to $128 billion. And since total OPFC oil
exports have grown in this périod by only about 14 per
cent, from 25.5 to 29.1 million b/d, the huge increzse in
cash flow is almost entirely due to higher revenues
per barrel. Back in 1972-it Seems hard to belicve now—
the govermments! per-barrel receipts avercged less
than $1.50 in the Midale Zast and Libyas: the figure was
Just over{1.70 in Venezuels and Nearly $1,90 in Algeria
and Nigeris, Today, for reasons th-t are well known, it
averages almost $12.10 & barrel for OFLC as a whole,

Further analysis reveale a wide range of individual
experience in this eventful period. Leaving aside Immgq,
which had exceptionally low revenues in 1972 because
of the dispute with IPC, the biggest increase in oil
income-by factors oX=-15 %015 '~ 15 recorded by Saudi
Arabia and the UAE with their expanding export trade,
and by Indonesia with its new production-she ring
arrangements., Roughly average increases, of eight to ten
times, were made by Iran, Nigeria and Al geria, while
relatively low growth rates are shown by Kuwait and
Libya-countries where the need for revenue is less
pressing. Lovwest growth of all-a roughly four-fold
expansion of revemes- is registerc! /Venezucla, where Vivd
crude oil reserves are limited and production is in
gredual decline.

The general upsurge of oil revemes has, of course
enabled the OPEC countries to import rapidly growing
quantitics of goods and services to nourish the econonic
development of their cow tries. Naturally, the
industrialised countrics have been the main beneficiaries
of this appetite for imports- which has, indeed, made it
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possible for the latter countries to pay for their needed
0il imports. Figures redently issued by the US Treasury
Department show that, of the 16 nations mainly responsible
for supplying OPuC's manufactvred imports, the USA had a -
share of 22 per cent last year, compared with 24.8 per cent
in 1970-72, Over thid/West Gernany's from 13.1 to 16,7

rer cent. Cenversely, Britain's share declined from.12:3

to 10.2 per cent and France's from 12.4 to 9.7 per cent,

For Italy, the proportion rose from 7.9 to 9.1 per cent,
while the remaining 10 countries supplieé 15 per cent of the
total in 1970-72 and 14,2 per cent last year,

However, in their national fimmces, as in other respects,
the members of the OPEC group show wide diversity. A few-
Saudi Armbia, Kuwait and the UAE - are still unable to
spend all they earn whereas others supplement their rising
incomes by borrowing on the intermational capital narkets.
According to the Bank for International Settlements the
OPIC countries as a whole borrowed $ 11.3 billion from
international banks during 1977 and deposited § 13.4 billion.
The vosition, however, seems to have been in transition last
vear, sirce the figures for the last quarter suggest that
aggregate borrowing by the OPRC group exceeded the total
of their deposits with the banking systen.

The unspent balances of OPEC revenues, which have <
constituted a widely advertised threat to the world's
financial stability, have been declining as the =+ '
growth of imports has outpaced the incéreasing flow of
potrodollars. There is some disagreeaent about the
precise megnitude of these surpluses, The Bink of England
estimates that the total fell from about $56.4 billiocn in
1574 to $35.8 billion in 1976 and further to £33.0 billion
1ast yesxr. The Morgan Gueranty Trust, while agreeing
about the downtrend, puts the 1976 and 1977totals rither
higher, at $38 and ¢35 billion xespectively. In view of
the present prospect of oil price stability and continued
o' ow economic growth, together with a continued rise in
the cost of OPEC imports, 'lorgan estimtes that the
agpregnte surplus will be down to about {25 billion this -
)reg_r“ - .

As regard the development of thege financial sur-
pluses, the Bank of England calculates that about $8.9
billion was invested in the USA last year-considerably less
than the 1976 figure of ¢12 billion-and about $4.1 billion . .
in the UK, Investments in other countries amcw ted to
$19.7 billion, against $17.3 billion in the previous ye2T,
while $0.3 billiln was placed with international oxgrmi-
sations, compared with §2.0 billion in 1976.

Source :-Petroleum Econonist July 1978.

*[p?g:l:od, Japan's share rose from 14.5 to 18.1 per cent
5 g



£ .6 INTERDEPENDENCE BRTWEEN LUROPE AND OPEC COUNTRIES
THE NEED FOR A NEW REILATICESHIP
By
Ali M. . Jaidah
Secretary General of the
Organisation of the Petroleum Exporting Countries(OPEC)

(The following is the text of a lecture delivered
by Hrdli-Jaidah, the Secretary General of OPEC, to the
Friedrich-Ebert-Stif tung at Bad Godesberg, West Germany,
on 22nd Septemher 197?.%

In all of the present discussions on "interdepend-
ence” between the lMember Countries of OPEC and the
industrialized nations of Western Europe, one might be
forgiven for thinking that this must be something new.

In fact, however, the ties which bind our two groups of
countries are very old, going back far beyond the rela-
tively recent growth of trade, including oil.

The impact of this relationship is evident in many
aspects of life in our countries. Even the past colonial
relationship could now be turned to some positive aspects.,
Old ties mean a better knowledge and understanding. In
this sense, we expect Duropean countries to be in a
better position to understand the needs and aspirations
of our countries.

Since the Second World War, the painful process
of fthe Third World, inciuding our OPEC Member Countries, /decoloni
has been practically completeds We are now entering zation o
an era which needs, not so much struggle and strife, but
cooperation and interdependence. It is my sincere hope
that we will all accept change as a desirable process:
otherwise, change will come abruptly on us with shattering
consequences to all mankind. Iurope cannot wish away
the existence of its poorer neighbours. Nor can it
rish avay change. A new relationship is evolving and
we can help it evolve smoothly, because that is the
only way to avoid disaster for all of usa

Perhaps the best opportunity to build a new
relationship is arising now between Europe and OPEC
countriess

OPLEC Member Countries are part of the developing
world. They have all the problems and aspirations of
all developing countries; and like all developing
countries they lock to the industrialized and developed
nations, of which Western Burope is a foremost and very
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important part, for many of the ingredients of their
future development and progress. Indeed, by virtue of the

historical connec tions mentioned earlier, it is to
Western Burope, more than elsewhere, that we look for econonic

€ocperation, educaticnal training, manpowver development,
technological transfers and social Improvements “

What I am trying to say is that it would be wrong
to think of our relationship only in terms of .0ili and
energy supplies. Howvever, important as they are, oil and
energy are only one of the items of -trade between our two
groups of countries (see Table). OPEC Member Countries
import substantial quantities of manufactured goodls,
machinery and equipment from Western Europe and these are
rising steadily: during the six years from 1969 to 1975,
for example, OPEC imports from Europe went up more than
seven-fold; whilst, on the basis of estimates of OPEC
imports fromEurope for 1976, the increase since the end
of the sixties is almost nine-fold.

OPEC Countries imported goods worth less than USZ
4 billion from Burope in 1969. Now, their import bill
is approaching USZ 40 billion. If we add other expendit-
ures related to various services, consultancy vork,
tourism, etc., the figure might be even more striking in
magnitude, In 1975, imports of OPEC Countries from Iurope X
were more than half of total OPEC imports. Gemmany is
#akcing the leading place among the countries of Europe in
selling to OPEC Countries. It is surpassed ohly by the
USA (22%) and Japan (16%)*.

0il accounts for nearly all the value of OPEC |
exports to Europe, reaching 99:9% of total exports in some
cases. Traditionally, the value of those exports is
much higher than expenditure on imports from Europe. In
19690, OPEC exports to Burope werz about USZ 7.6 billion,
while imports from Burope were nearly half as much. The
percentage of revenue from oil sales spent on imports
from Burope deteriorated during the early seventies.
But during 1975, vwhen Europe's oil bill tc OPEC was about
US g 43.8 billion, OPLC Countries spent about 65% of
that revenue on commodities bought in Buropes. If servi-
ces and travel are taken into the balance, a smaller
deficit in the trade between Europe and OPEC would remaine -
This trend is expected to continue with the increasing
needs of OPEC Countries, especially in development
projectse Burope's increasing involvement in our

*According to figures relased by the West German
Tconomics Institute during July 1977<- .
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development efforts could well result in wiping out all
the deficit in a very short time., CGemman official sources
indicate that 1977 might be in balance in the light of
substantial increasss in exports to OPLC,

Sorie OPEC lHember Countries produce other raw mater-
ialsy; e.g. vegetable 0ils, minerals and agricul tural
commodities, for which iestermn Burope has always been an
inportant marke Te

But it is to 0il that ve naturally look for the
means with which our hember Countries can diversify
their economies. This means that we seek to establish
industries, both to provide employment andg opportunity
for our peoples and to ensure economic stability in the
long run. We are only too well aware of the finite nature
of our oil resources - and of the inevitable fate which -
awalts an economy based, more or lessg on a single, fast-
deple ting comnodi ty Unfortunately, ve are continuing the
high rate of depletion of our rescurces without a commen-
surate influx of technology. This question of speedy
development is becoming even more vital to us than prices,
since prices are only a means of acquiring purchasing powers.

OPEC js engaged in a race with time which it must
win. In this context, the 1975 Solemn Declaration states:

"With regard to the depletable natural pesources,

as OPEC!'s petroleun résources arey, it is essential
that the transfer of technology must be comuensurate,
in speed and volume, with the rate of their deple-
tion, which is being accelerated for the benefit

and growth of the efonomnies of the developed
countries."

Now the countries of Western Europe have shown no
reluctance in selling technology to us, but the type of
technology and terms of transfer require revievw. Iven
taking acecount of inflation, the costs of technology
transfer are so high that it is almost beyond the reach of
some of our Member Countries. The technology itself secems
to be one tailor-nade for results that will ensure no
competition with the developed countries. Markets for
such gocds as can be preoduced are restricted by tariff
valls and barriers. This is an area where genuine
cooperation between ocur coun tries and yours can produce
fruitful results. The alternative-is resentment and

suspicion, and probably hostility -~ all of which do
as much hamm to our interests as to yours.
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The first and most natural step in our efrforts
towards industrialization is to integrate the oil sectors
with the rest of our economies and use this sector as an
engine of structural change. This means that we have to
bring domestic inputs into the efforts of exploration and
development, on the one hand, and advance downstream into
refining and petrochemicals, on the other. There is
little cooperation from developed countries on explorat-
ion and production, but there is an alaming unwillingness
to cooperate in refining and petrochemicals for export
purpases, on a fair and equitable basis, Total OPIC Member
Countries! share in world refining capacity is only 6%

- 1.e¢ OPEC: 4.60 million b/d of the world's 75 million
b/d. We are told that there is already a surplus in
refining and petrochemicals plants, but we sece that
several countries in Burope and elsewhere are building

new plants.

There is also unwillingness on the part of developed
countries to improve the access of our petroleum and
petrochemical products into their markets. The BEC levies
tariffs of 5-7% on the main petroleum products. Several
countries have quota restrictions as well as tariffse.
These restrictions which look small are enoughr to wipe out
any profit our export refineries might hope for. Both in
the Paris Conference and in the Arab-Buropean Dialogue,
which OPEC Countries naturally consider as stepping
stones to greater cooperation, there has been little
progress on these issuess

In the field of petrochemicals, as well as in
many other industrial processes, the optimal size of a
plant is fairly large, capital-intensive and based on
advanced technology. !Ye are finding that the capital cost
charged by those who monopolize patents is so high that

products of such a plant are not competitive. If

developed countries do not fgcilitate access to their
markets for products of such costly plants, then losses

will be compounded due to under-utilizations

We are also finding that those expensive high-
technology packa es are bogged down by restrictions on
patentss Such patents and related restrictions give
rise to technology monopolies which are difficult to
penetrate, even at the high price OPEC Countries are
payinge. When such turn-key packages are bought, they
are usually run, directly or indirectly, by the firms -
who provided the teclnology.- OPerational skills, main-
tenance, spare parts, follow-up and research and
development are totally or partially controlled by the
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supplier, thus making the apparent transfer of technology
of minimal effect on our general economic progresss

We believe that Purope, having largely overcome
the debilitating effects of the recent recession, should
now feel itself in the position to make good the promise
to carry out meaningful and effective transfer of
appropriate technology in a fairer international division
of labour.

Our present status as raw material exporters and
marke ts for manufac tured goods of OECD countries has to be
transformed fast enough to make it worthwhile for us to
run down our hydrocarbon resources at current rates.
The fear of unemployment, which might be created by real
transfer of certain technologies to developing countries,
has to be faced gquarely by both sides. In the short
term, there are problems in which we have proved our
readiness to cooperate, such as recycling of liquid-
assets, balance of payments assistance, price stability,
etcs Structural changes involved in this new partnership
do create birth pains. But in the long run, we all stand
to gain from the increased prosperity which will be
generated by increased wealth and exchange, as the example
of iIndustrialization in Japan has shown.

Here, 1t is important to signal a sign of alam,
which I feel must be voiced louidly and clearly. It is

a salient part of human history that nations are always
on the movej; and, as such, there is no room for the status

quo, vhich is, after all, not desired by the developing
countries.s We should all work for the needsd structural
changes rather than resist them. Here an effort is
needed by both developed and developing countries alike;
otherwise, events will catch us unavarese.

On our side, we have to reflect upon our strategies
regarding supply and prices of oil. In March 1975, the
Sovereigns and Heads of State of OPEC Member Countries .
"reaffirmed their countries' readiness to ensure supplies
that will meet the essential requirements of the consuming
countries". But this guarantee of security of supply
seens to be taken for granted by consuwming countries :
without any real collaterals Perhaps the consuming coun-
tries feel that their obligations are teminated by
paynent of the monetary price of OPEC oil and gas. In

this connectlon, it is my feeling that we should‘'be thinking

less in temms of the dollar value of our oil, and
more and more in terms of the material commitnent by
the consumers to our transformation effort. If all we
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get for our oil, when it is exhausted, are bank accounts

and a few losing Projects, that would be tragic indeed -

whe ther oil prices are "high" or "low". The price of oil

ought to be measured by the degree of development and _
diversification in our Bconomies and the acceptance by o
the consumers of non-oil exports from our countries. The
disappointments we have faced so far with higher moﬁetary

prices of oil meale us think of acn-nonetary yardsticks to
measure the selling price of oils

Cn the part of the consunmers, too, and especially
those in Kurope, we expect some real efforts for change.
Security of oil supply can only be real and enduring if
consumers succeed in making our economies dependent
on them as suppliers fer development goods and eventually
as markets for our non-oil exports. Interdependence is
the only guarantee of real security of supply in both
directionss This might need a great effort in a period
of high unemploynents But unless we reach a fairer
international division of labour, frictions will arise.

In the field of energy cooperation between OPEC
and Burope, there are several issues to be resolved.
The point to be taken into-account here is the fact that
this must be a case of two-way traffice

Firstly: there is the question of OPEC Countries!
domestic requirements, Naturally, our countries are
basing some of their development on energy-intensive
industries and on industries which ucse 1liquid and gaseous
hydrocarbons as feedstock. This fact means that we expect
high rates for domestic consunption of petroleun procduc tse
In the medium term, this means that expec tations of net
exports from OPLC have to take this into consideration.

In the long tem, some OPEC Countries have to slow down
depletion of their hydrocarhon resources to keep their
dome stic economies going., For a few countries, with
large populations and 1limited reserves, the long tem
means importing energys

It is vital for our present-day consumers to
realize that the terms of our energy supplies to them *
today ought to be matched with reciprocal terms for their
supplies to technological energy alternatives in the
future, be it nuclear technology or other novel technologies.,

Secondly: Planning for future energy needs can
only be meaningful if the OPEC area, as the main
exporter of petroleum to Burope, USA and Japamn, is
accepted as a positive partner and not regarded as a
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hostile group which ought to be dismantled. OPEC has w
survived difficult times in the pastes Those who think i
o that the availability of North Sea and Alagkan oil is an !
opportunity for another go at OPEC are doing themselves, .
the OECD countries and the whole world a great disservices l
he next two or three years will not witness a decline in '
demand for OPEC oile. The most likely eventuality is that
a global shortage will be slightly delayed and scme OPEC
Countries will be relieved from the pressure to produce
at levels higher than their needs warrant. DBut it would- f
be unfortunate if, during this breathing space, opportun- |
ities for better coordination of production and future
planning were to be neglected. |

Thirdly: In looking at long-tem priecing policies,
we hope that the main oil importing countries of Europe;
as well as the USA and Japan, will rise above the short-
sighted desire for cheap oil and accept a more realistic
view of energy pricing and allocation. The OPEC oil price
adjustments of 1973/74 did not overstate the price of oil.
Those adjustments might have been too sudden, but, if
any tling, they were overduec. What is needed now is a view-
of prices which is rational and designed to achieve optimal
allocation of exhaustible energy resourees. To achieve
conservation of oil and gas through non-price mechanisms,
such as taxes, legal imperatives, quotas, rebates and
penalties, does not lead us very far, and it creates
distortion in the system. If the reason for all these
measures is to keep crude oil prices artifidally separated
from the real demand level, then the whole system is both
unfair and inefficient. The consuming countries should
try to put an end to this policy of beating down crude
oil prices and beating down demand by non-price mechanisms.
In our view, the best mechanism for the rational allocat-
ion of oil and gas resources is the price of crude oile.

Fourthly: The main consuming countries of the OECD
should accept a degree of responsibility for surplus
assets accruing to some OPEC lember Countries as a result

b of production levels required by the consuming countries
themselvess Surplus assets of this kind must at least
be made as secure as oil reserves held for posterity.
This is the only fair collateral for inducing the
countries concerned to sustain production levels needed
by the consumers. They should not be penalized for not
making supplies conditional on guarantees for surplus
assets.
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On the side of the consumers, we recognize the

need for stable supplies within a commercial contexte

here is no problem in meeting these supplies for the next
four or five years from existing reserves and already
operational or planned capacity. Dut beyond that period
there ghould be closer cooperation to neet world energy
requirements; some careful forward planning is catled
fors OPEC should not be expected to fill an ever-
increasing gap in world energy demand from its presentliy
known reserves. Our own estimates show that existing
reserves, plus likely additional regerves, might enable us
to reach production levels which are not very much in
excess of 40 million b/d. Increasing portions of that
produc tion are expected to be consumed internally by OPEC
Countriese Lven if we maintained suchproduction till ths
end of the century, exports would be eroded by our inter-
nal consumptions Worse still, a decline would set in
thereaf ter, threatening all exports as well as our own 3
needs. An intensive cooperation in the field of explorat-
ion for petroleum which still is untapped in our lember
Countries, as well as utilizing the existing and potential
natural gas will give us a longer breathing space and is
definitely more economidal than contemplated alternative
sources of energys

Ultimately, and gradually, some of our Hember
Ceuntries will turn to Burope and elsevhere for energy
suppiiess Already some OPEC Countries are involved in
importigg nuclear technology from Europe. Another area of
energy cooperation is in the exploitation of solar energy
potential of OPEC Countries which happen to have a good
suppiy of sun. Burcopean cocperation in providing finance,
research and technology could prove to bs most revarding
to both sides in view of Eurcpe'!s proximity to sone OPEC
Countries with maximum supplies of solar energys

This two-way traffic needs to be carefully
nutured and expanded in an atmosphere of mutual respect
and truste. -That is the only workable formula for =
prosperity - if not, indeed, for mankind's very survival.

Kok K ok K Kk % ¥

Source: Middle Bast Economic Survey,
Vols i, N0se49, 26 September 1977,
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OPEC IMPORTS

(In Billion of

US Dollars)

1971 1972 1973
4e1l; 5+9 - Bul

Oe3 05 0.7

1974 1975
13.3 22,56 27.8

1.2 6.0 D9

Other Q.2 0.2
Europex*

Total 3.9 4.3
Europe

Total 8.7 10.0
World

1969 1970
LEC BLL B
Other 05 0«8

|

444 6.4 8.8

11.7 1444 20.4

14,5 2845 3347

3447 55,8 =

(In Billion of US Dollars)

1971 1972 1973 1974 1975

1976

—_—

S

1004 . 11,7 17.3 44,4 37.6 42.1

1.0 le2 2el 5.7 62

Jurope
Total 7.6 8.9
Europe

Total 15.7 17.7
World

11.4 12,9 19.4 50,1 43,8 51,7

22e3 2643 40.9 112.4 106.0

* According to IMF definition.
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5.7 AN ANALYSTS OF INDIA'S TRADE ITH OPEC COUNTRITS
( Contributed by E & S Division )

India's trade with some of the najor OPEC
countries has assumed important economic significance since
the beginning of the current decade as a result of
successive rise in crude o0il prices. In 1970-71, India's
trade with OPLC countries was of the order of Is.225 crores,
consisting of [5.99 crores of exports and Rs.126 crores of
imports which gave a trade deficit of B.27 crores for India
vis-a-vis the OPLC group as a whole. The imports largely
consisted of crude 0il/POL and to some extent dried fruits
& nuts, while the exports included large variety of con-
sumer items like textiles, tea, coffee, tobacco, sugar,
engineering goods and netal manufacturers and to some
extent iron ¢ steel, transport couipnent and such capital
intermediates, The proportion of trade with OPEC group
constituted only 7.1 : of India's total foreign trade and
that too was confined to 5/6 inportant countries like Iran,
Iraq, Indonesia, Kuwait, Saudi Arabia, ete, Since 1970-T71,
there has been a prosressive increase in both value and
volume of India's trade with these countries, particularly
due to successive hikes in crude oil prices so much so
that in 1976-77 India's trade with OPEC group reached a
heisht of [5.1393% crores including Rs,634 crores of exports
‘nd B, 1299 crores of imports, This constituted around
20,. of India's foreign trade and this position more or
lcss remains unchanged even today, despite a thres-fold
increase in India's foreign trade,

Qe One of the main contributory factor to this rise
in India's trade with OP:C group has been the guadruppling
of prices of ciude o0il which inflated substantially the
value of our imports from these countries overnight and
necessitated extra cfforts sowards pushing up our exports
Tor bridging the rising gap, Comsequently, India‘'s trade
deficit with OP C countries has tended to widen and
currently stands at an average of about Ps.670 crores per
annum. Although ‘here has becn a progressive rise in
India's export trade with these countries, this has not
been commensurate with the rise in value of imports from
these countries on account of large crude price hikes,

«n idsa 2bout India's trade bal mce with 0P.C countries
vis-a=vis India's overal. foreign trade since 12370-T71

is provided in statement as .ttachnent-I, he following
table summaries this trend :

Y
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Table 1
(8. /crores)

Year 1India's trade with OPEC India's overall % of Ingia's“_
Exports Imports B/T trade trade with OL‘

3 Lxports Imports B/T Exports Impo:

1970-71 126 ~27 1535 1634 - 99  6.4% 7.5
1371—72 %2 152 -106 1608 1825 =217 4o g 10“Q?
1972-73 94 200 -106 1971 1367 +104 4.Gf 10.7¢
1973-T74 187 532 =345 2523 2955 =432 To 4% 18,0&-3
1974-75 507 " 1100 =593 2329~ 4519 _11g9n 15.2% 24. 57
1975-76 629 1165 =536 4043 5265 =1222 1 .6% 21.1§
1976=-TT7 694 1299 -605 5146 5074 - T2 14.1% 25.§§
1977-78 503 953 =450 29355 4448 - 513 13.4% 21 .45

(Lpril-Dec.)
B/T = Balance of Trade,

5. A% the outset it may be stated that most of
India's requirements of crude oil (which constitute
about 35% of total POL imports) originates from 4 or 5
OPEC countries and that of petroleun, products comes from
USSR and other rupee payment area; and all aval 1able
indications suggest that this posgition is not likely to
change in the foreseeable future, The proportion of crude
01l and product imports to India's +otal exports wvhich
reflects individual comnodity's foreign eXchange burden
to the national €conomy, has also been showving 2 persis-
tently rising trend cnsequent upon successive hikes in
crude oil/product Prices. It may be of interest to depict
the behaviour of the share of India's crude oil and
product imports as a proportion of its total exports and
the rising unit values of ecrude o0il imports from OFEC
countries during the period 1970-71 to 1977-73 4in +the
following table :

Table 2. Showing inports of POL as Proportion of
India's total exports and unit values
of crude imports,

(Rs./crores)

L i e e — —

Year Value of Value of % of POIL impo~ Unit values
POL imports exports rts to total (CIF)of crude
: exports 0il imports
—'l"'-"a_c_o---l_a‘-._l‘-a".“‘--o"'- _____ * Ty =, - (E'S/LIIII')' e ™
1 970"71 137 1 535 83 7o 9']
13;2" 3 207 1971 10, 5% 121
1973-74 541 2523 21, 4% 300
1974~75 1110 3329 3%5:.3% 654
1975—76(P)1249 4043 30,9% 155
1976=-77(2)1447 5146 28:1% 832
1977-78(2) 1556 5253 2., 6% 855

(P) = Provisional,
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Major OPEC Countrics trade with India

de Vhile India has trade relations, in varying degrees,
with almost all the OPEC countries, not all the OPIC
countries are eccnonically important from the point of view
of their trade links with India. This differential in
trade status is broucht out in the statement at Attachment-I1
which shows India's balance of trade with individual OPIC
countries, It will be seen that there are only 5/6 OPEC
countries which are of important econonmic significance

to India's tragde and these countries are : Iran, Iraq,
Saudi Arabia, Xuwait, UAE and Indonesia. These countries
together account for almost the entire India's inmport

with OPIC and about 855 of India's exports trade with
OPEC. \iith the exception of Indonesia, India is having
trade deficit with all the remaining five countries
because India since mid 1960g has ceased to be an importer
of crude 0il from Indonesia. India's trade deficit with
these countries as a group is currently of the order of
over Rs,680 crores per annum. WYith expectations of

further rise in crude prices, this deficit is likdy to be
still larger. A composite picture showing year-wise
growth of India's trade with major OPEC countries and with
OPEC group as a whole fron 1973-T4 %0 1977-73 (April-
December 1977) is given in the following table :

Table 3: Showing India's exports/imports with major
OPEC Countries. :

(k. /crores)
A. Exports to Major OPLC Countries

—_—

Sommtey T Ti973274 1974275 1975-76 1976-T7 13 T7(April-Dec)
e o ShEE AT - e e
2.Iran 4% 215 271 45 B4
3.Iraq 20 T2 65 46 44
AU A8y 26 45 65 161 110
5.Zuvait 21 39 45 12? g?
6.Indonesia 2 51 52 24
_Total: 1863(8 %7153(90%7358(89ﬁ 90(35%)&46(395)
Other OPEC 22(13%) 29(105) 71(11%) 94(14%) 59(11%)
(L)GRAD TOTAL 187 507 629 694 503
B. Imports from OFEC
1.S5audi Arabia 151 298 290 %32 1386
2.Iran '228 473 459 308 ! g;%
Yl 1 251 248 3
4.U?i?ﬁ. neg. neg. 82 85 6T
5.Kuwait 71 -6% 6% T —E%
6.Indonesia 1750 RER s % o
Total: 15'33" T089 1145 1285 94T
{99%) (985) (99%)  (29%)
Other OFEC neg. - 11(1%) 20(2#) _15(1%) _6(1%)
(B) GR.ID TOTAL 532 1100 1165 1300 953
salance of Trade —345 =593 - =536 -606 =450

(A=DB)
(fi%uieé in.biaékété in&icate'percentage to total
OPEC's trade with India). =
/
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5e It will be seen from the above table that bulk of
our trade with OPEC is confined to six countries and
there is a tendency for our trade deficit to widen with
succegsive increase in the prices of crude oil announced
by OPEC. This deficit would widen further conseguent
upon anticipated rise in the prices of imported crude
oil as well ‘as in the volume of crude oil imports from
OPEC countries. 1In order to reduce the widening trade
deficit with these countries, there is an wnderlying need
to develop and diversify our exports to these countries.
It may, therefore, be of intecrest to analyse comuodity
composition of India's trade with these countries, the
dimensional magnitude of current account trade imbalsnce
that we are likdly to develop with these countries and
the economic imperatives needed to reduce the ever
rising burden on India's foreign exchange resources,

Commodity composition of India's trade with major O0PIC Countries

6. An analysis of cormmodity-wise composition of India‘s
trade with OPEC over years would be helpful in identify-

ing areas where trade could be further developed with

these countries. A detailed statement shoving commodity-
wise composition of India's trade with major OPLC coun-

tries (which account for about 85% of India's trade with
OPEC) during the last 4/5 years is provided in Attachment-III.

s It will be noted from LAttachment-III that major
items of exports from India to these countries, apart

from host of consumer items lile tea, tobacco, jute manu-
facturers, dye-stuffs, pharmaceuticals, suvgar, meat & fish,
consist of engineering goods and intermediates capital
goods lilke iron & steel, machine & metal manufacturers md
transport equipment. Suger is not a najor/regular iten
of exports to these countries. Large exports of sugar
during 1974-75 and 1975-76 to Iran and Indonesia tcok
place mainly due to boonm condition in international sugar
mnarket and trade reciprocity extended to Iran in exchange
of easy credit terms on import of crude oil provided to
india. U,N.publications classifies 1° OPEC countries

as oil exporting countries, These countries are at diff-
erent stages of economic development and have different
resource and popmulation base., Accordingly their require—~
ments for comsBumer consumer and capital goods are
different. Iran, Iranq, Indonesia, Nigeria and Algeria
are more populws of OPIC countries and have lapger
absorption capacity both in terns of consumer and capital
goods then low population countries such as Kuwait,

Szaudi Arabia, Libya and U.i.L. Although these countries
are highly rich today measured in terms of their per
capita income derived fronm oil revenues, but with few
exceptions, their economies lack diversity and resource-
fulness of supplies of both consumer and capital Z0ods.

In order to diversify their economic structure on the
basis of their huge oil revenues, most of these countries
have already embarked upon a prosramme of industrialisation

Y
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of their» economic over-heads facilities, apart from reising their
consumption standards, Bu% their absorption capacities of both
consumer and capital gocds, because of their different economic
and population base are different and availability of surplus oil
revenues b-y itself would not provide sufficient inducement to
underteke investment unl ess complimentary resources are available
at local l-evels,

8. Th-ere are limits to which the oil producing countries
can expand their imports of consumer and capital goods., An
asses-smenttof’ CPEC countries' absorpiion capacity during the
Jyears 197377 is provided in Attachment-IV, It will be seen
thaet while all the oil ezporting countries have increased their
spending  on imports very rapidly, relative to increase in total
0il revenues as reflected in export earnings, there have been
clear diff-erences in their import spending., ihile larze
populous countries like Algeria, Iran, Irag, Indonesia, Nigeria,
etc. have spent a large proportion of their increasing earnings
on additio-nal imports, the low population countries such as
Kuwait, Saudi Arabia, U.A.E. s Libya, etc, have spent much
smell er proportion of their oil revenues on imports. In the
years to come, the latter countries and particularly Saudi-
Arabia will continue to account for bulk of total OPEC surplus,
The more populous of these countries having traede links with
India such arIran, Irzq and Indonesia account for major imports
of consumer iiems and other intermediate capital goods including
trans-port equipments, Si-rce India is ccmparatively at a higher
staze of development and has resourcefulness of supplies of
various consumer iteus, engineering and intermediate capital
goods, transport equipment, etc. to cater to the Teguirement

of th-ese countries and also has advantage of geographical
contiguity and hisy-r-icel trade c'rtinuity with some of these
c-untries, there is grod scop for further expansion of *rade

by India for verious consu-mer items and intermediate capital
g&oods on the begig cof comp-limentarity and particularly with the
more popul-ous of these countries 1like Iran, Iraq, Tndonesia,
Nigerie, flgeria, etc. having comparatively Iarger absorption
cezpacity of their surplus oil TEVenues,

Prospects of India's trade balance with major OPEC countries
in perspective of 1987 — 88.

e 4s indicated above, India's trade with major oil
producing countries has expanded manifold during the last 5-6
years mainly on account of successive hikes in imported cride

oil prices, which necessitated larger exporis of various types

of consumer and intermeldiates capital goods to these countries,
Despite seven-fold inecrease in exports to these countries during
197071 to 1976-77, India still has a current account trade
deficit with these countries of the order of Rs.600 crores per
anmumi and this gap is likely to grow further on account of
estimated increase in value and volume of crude imports from these
countries, This aspect requires litile more elaboration,

e
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10 Indials current demond for petroleum products is reckoned
ot about 27 million tonnes and this is likely to roach & level of
about 32.5 T by 198981 36.3 MIT by 1982/83, 42.1 M by 1985/86
end 4T.5 100 by 1987--88 bascd on the Draft Sixth Plan cstinotes
node by the Plonning Commission. Against this demand, the
donestic availability of crude oil (both onshore & offshore)
is likely to recch a level of 18101 by 1982-83 and remain as
that level for some years. On current reckoning of proyen an
probable reserves of crude oil (both offshore & onshozre) in the
commtry ond with successive tapering of crude oil production fron
existing oil wells/fields afier middle of 1980s end the need for
conserving fast depleting oil reserves, it may not bz optinal S0
stretch our crude production beyond 20-25 MMI per onnunl by
1987-88 unless sone large scale discoveries of crude oil are made.
ith domestic demend for petroleun products projected to reach a
level of 475 MHT by 1987-88, our dependence on imports of crude
Dil/petrolcun products by then would be to the tune of 25 IEIT per
annun. Lhat this would mean to Indian economy in terms of foreign
exchange outgd can be judged agoinst the background of international
0il situation. The world outlook for oil in perspective of )
1985-90 studied by ODCD, IXXON, CL. and Petroleum Eoonomics ILtd.,
London some tine back indicotes likely world shortage of oil aftex
1985 even when prices of orude 0il are pushed up substantially
higher (to say # 18/bbl-g20/bbl) and that USSR might olso tumn
into a net importer of orude oil. In this context and assuming
that there are no najor larger scale discoveries of oil, India will
have to place incrensing reliance on imports of crude oil and petroleun
products from OPIC's countries and nore parbicularly traditional
sources like Ivan, Iraqg, Saudi srabia, UAB, Kuvait, etc. L Dbroad
agsessnent of supply/demand balance for POL in respect of Indian
econorly made by E:S Division on the basis of figures indicated
in the Draft Sixth Plan document together with the estimated outgo
of foreign exchange on the assumption of 5% crude price hike from
- 1976-79 onwiards is given in the following table :

Bstime. Dgtine~ Balancing irmorts Refining Imported Estd.foreign
Years ted ted Crude ZIroduct crude crude exchange
demand  erude (eT) hrough- prices outgo based
(}MT)  prodn. o pub. FOB on FOB
£ Oew). . o oo Tam) g values g
L bl Lot el S Sl St Rl Sl ol R Bl Sl Sl e ol ettt bl Bl b g g g g g s™a e s _.EQ/EI‘EEEE.‘-: Ay e g
1978=79 28.0 13.0 145 2.5 275 13.35 1422
196081  32.5 17.0 1445 540 31.5 14472 1614
1981=82 34.3 18.0 155 30 3355 15445 y b i |
1982-83 3643 18.0 1645 440 3445 16,22 2083
1965-86 42.1 20.0 19.0 50 39.0 18.77 2822
1987-88 475 22.5(E) 22.5 5.0 45.0 2070 3560

— T AT AT e T e T AT AT AT AT AT A T A e e T e ™ e P e e e el el Ent et Bt et et Lot B Ll el Rl e - g

Note: Lfter excluding refinery fuel & loss, the resultant output
fron refinery plus product inports would balance with demand.

@ Based on §/itupee conversion mbe of N5e8.50 = 1 §

e
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1 It will be seen from above table that India's import

of crude oil/petroleunm products would go up from a level of 17/iBT

in 1978-79 to about 24 MIT by 1985-86 end further to 27 IUT by 1987-88

on the assumption of a 5% per annun cumulative rise in imported -
crude oil prices from 1978/79, vhich is very much in the realn of

possibility, the FOB value of our ¥OL imports would g0 up from about

51420 crores in 1978/79 to about M.2820 crores by 1985-86 and

further to eout R.3560 crores by 1987-88, In this process crude

0Ll prices would go up from § 13.35/bbl in 1978-79 to § 18.77/bbl in

1985/86 and to over § 20/bbl by 1987-88. Lssuming that & out 80%

of' our imported crude/ 0L requirements would be met from traditional

O/ZC sources and balance 20% from non-OPEC sources like USSR, Beyph,

Runonin, etcs (although world agencioes have forecast the® USSR would

turn from net exporter to net importcr of crude oil by mid 1980s),
our imports fronm OrEC would still have to go up fron current level
of around Rsa1200 crores per annum to about Fs.2300 crores per amun
by 1985-86 md Rs.2800 croxes by 1987-88. This means that unless
simultaneous efforts are rede to diversify and expand our exports
to the OPEC countries, there would e =2 growing tendency r Indials
trade deficit with this group of countricgho widen thereby creating
the need to bridge this gap fronm foreign exchange ecrned through
multilateral transactions with other countriese

12, Hovi are vie 10 meet the vast anticipated trade deficit
with thegse countries?  hat are the constraints to meet such deficit?
thether our traditiongl OPEC sources have the necessary capacity to
absorb increasing merchandise, intermediate capital goods and other
metd menufacburers imports from India, wvhat hes been the behaviour
of OYEC countries imports from other world countries vis-a-vis
inports from India? To vhat extent the current account trade deficit
vwith O¢EC countries could be bridged by extension of long term

§0f% credit or throvgh project aid on mutually advantageous terns,
such as Iran's aid for financing our Kudremukh Iron ore project

for supply of iron ore comcentrates t0 Iran or Kuwait 's financial
agsistance for implementing Kalinadi Hydro-electric project in
Karnataka, etc.? The identification of areas where we could develop
bilaterdl trade links end technical co-operation with O¢EC

countries on mutually advantageous terms.

'8

13. It has been indicated in para 11 dhove that India's
importe of ocrude oil from OPEC countries is likely to go up from
the current level of about R:e1400 croregto over R.2800 crores by
1985--86 and Rs»3500 crores by 1987-88. Ls against this our exports
to these counbries, which is currently reckoned at around Rs.700
crores is not likely to show similar trends. Considering the rate
of growth of imports of oil producing countries, the share of India's
exports to their total imports, their dininishing absorption
cepacity of surplus oil revenues (as reflected in videning gep
between value of imports and imports (see Lttachment IV) to catch
up vith estimated imports of crude oil from CVEC countries would
require vast nagnitude of efforts both in terms of augnen tation
and diversification of our exports to these countries as also

in establishment of bilateral trade links.

!.'.!9/"'




14 The behaviour of India's exports to major OPEC countriecs
as a whole shous that after an initial accelerated rise in exports
during 1974/75, there has besn a sloving down in the tempo of growth
of exports in 1976~77 and 19 77-78 ( “pril-December). +hile thexe
had been over 150% increase in our exports to major OPEC countries
in 1974/75 over the preceding year, the rate of increases in exports
during 1975-76 and 1976-77 had been of the order of 3T% and &%
respectively. During Lpril- December 1977, the growth in Indials
export trade to najor OPEC countries had been 1G4 over the corres—
ponding period last year. 4 bulk of the increase in exports during
1974~75 and 1975-76 hed been on account of sugar exports to Iran
under a special bilateral credit agreement. is against this, the
world's exports to OVEC during 1975, 1976 and 1977 grew by 61%, 31%
and 35% respectively in the three years 1975 to 1977 (see ittachnent
V). This shows that during the last three years, India 's exports
to OI'LC has lagged far behind the world exports to OPE. DJut for
spurt in India's sugar exports to Iran during 1974/75 amd 1975/76,
the growth in India s exporbts would have been still smaller. This
neans that India would have to make a2ll out efforts not only +to
keep pace with growth in world exports to OLEC but also to catch up
with past lags so that we are able to reduce the vast trage deficit
that is expected to occur vith OUEC countriese

15 The following broad conclusions emerge from our andlysis
of foreign trade with OFZEC countries :

(1) The overall India's trade with OPEC countries has
chown large incregse during the last 5/5 years
(1970-71 to0 1977-78)« ‘-hile India 's exports to OEC
rose by 7 tines, inports from OFEC, which consists
prinarily of crude oil, rose by over 10 times, This
has created a wide gulf in our current account trade
with OVEC which presently is of the order of Ps.600
crores. L major chunk of this rise in inports could
be attributed to successive hikes in crude oil
prices. The unit values of crude inports has shown
gignificant increase of about nine times during
the period 1970-71 to 1977-78.

(ii) ‘hile India has trade links with alnest 211 OFEC
countries there are only 5/6 major OPEC countries
which are econonically significmt from the point
of view of their trade with Indizc. These countries
in order of economic importance are: Iran, Iraqg,

Saudi .rebia, ULE, Kuwait and Indonesia. These
countries account for about 90% of India's expoxrt
traede with OPEC and almost the entire velue of imports
trade from OPEC. It is to these countries and special
efforts would need to be directed for expansion and
diversification of our exports trade.

(iii) A1l the major OPEC countries with vhom India has
trade links are developing countries. They are at
different stages of ecmomic development and because
of differences in their 'resource'! and 'population!
bases their requirement for consumer and intermediate

beilh




(iv)

(v)

(vi)

o7 S

goods and capital goods are also different. On the

one hand, vie have the high populous countries like
llgeria, Nigeria, Iran, Irag, Indonesia with cooparatively
higher absorption capacities of their surplus oil
revenues on the other handy Wwe hove the low populated
countries 1like Saudi .rabia, Kuwait, Libya, Qatar, etc.
having comparatively large surplus of oil revenues md
lovier absorption capacities. Indisz is compe ratively

at a higher stage of ecanomic development than nosl

of these countries. Thege countries have cmbarked upon
& progrsnne of industrialisation of their economies

and on laying down of infra-structure facilities and
economic & socinl over-heads out of their surplus oil
revenues, opart from raising their own consumption
stendardss India could diversify and eugneai its exports
to these countries on a complinentary basia by supplying
them vast veriety of consumer goods, intermediate
capital & capital goods, minerals and raw materials in
gxchange for import of crude oil.

The behaviour of India's exports to OVEC group as a
vhole shows that after an initial period of accelerated
rise in exports during 1974/75 there had been a slowing
down of the tempo of growuth of exports duxing 1975-76,
1976=77 end 1977-78(ipril-December), compared to world's
cxports to OYEC countries in the sane periode But for.
spurt in India 's sugar exports to Iren during 1974~75
and 1975~76, the growth in Indials exports would have
been still smallere. The overall margindl propensity

of imports of OVEC countries has shoun a tendency to
decline and nmajor brunt of this declire has been felt

in India, although India enjoys advantages of geographical
contiguity md historicaltrade continuity with majox
OFEC countries. India would leve to nmdke all out efforts
not only to kcep pace with growtb in world exports to
OCEC but also £0 gatoh up with past lape co hat 1% is
gble to reduce the vast anticipated trade deficit with
OPI countries.

Although India is having curremt account trade deficit
withhll its major OPI partners from where it imports
crude oil, there are number of other 0PI countries with
whon India enjoys current account trade surplus like
Tndonesia, Nigeria, Libya, Qatar and of latc even Kuwdit
etcs India could further develosp trade with these
countries on the basis of trade reciprocity.

In view of our future rising need for import of crude
0il/i0L, 211 out efforts would need to be directed to
diversify and augment exports to dl1 OPEC countries,
including those countries with vhom we are presently
having small trade. If possible, vie could develop
bilateral trade relations viith as many countries as
possible based on mutual help and ec cnomic cooperation.

# 9 % 3% JF 3 3 O ¥
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Attachnent I

Trend in India's overall trade balsnce and trade bralence with OPEC Countriss
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Year India's oversll traode ?.oiowmm Indis's trade with OPEC Countries % of India's trade

——————

Exports Imports B/T % varic tion Exports Imports B/T % variation with OPEC to India's
7 over preced=- V over preced- totd trale

-

( Rs. / crores

umWMoHMMH -”_”._won._..m MWoWMm.HHﬂ%uH&m Exports Imports
SIS R R

1970=71 1535 1634 = 99 846 343 99 126 = 27 * - 6o’ 11,
1971=72 1608 1825 =217 448 1147 76 182 =106 -23.2 4444 447 1040
1972=73 1971 1867 104 2246 243 94 200 -106 2347 949 448 1047
1975=14 2525 2955 =432 2840 5843 187 532 =345 9849 166.0 T4 1840
1974=75 3329 4519 -1190 319 5249 507 1100 =593 17141 10648 15.2 2443
1975-76 4043 5265 -1222 214 165 629 1165 =536 24.1 5¢9 1546 2241
1976=77 5146 5074 + T2 273 =30 694 1299 =605 1043 145 1335 2546
1977-78 3935 4448 =513  10.,9%  23,8% 503@ 953 =450 21.2%  G.6* 12.8 2144
(ipril-Dec,)
% increase 163% 222% 518% 813%

(1975-76/1970-71)

— e e L W s G g g e g SR A P e L L L gL e R gEm e ey P g g g g g g g g ™
- = P —— - a™e"™a . { St . =3 [ Bl
i . . = a L] - L] . L] L] L] . L] L] Ll L] L] . . - . . L] L] L L .

#* _Ha variotion over the corresponding period in the preceding year.
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India's Trade with OPEC and other oil supplying nationg
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Gountry Exports Imports B/T  Exports Inports B/T Exports Imports B/T  Exports Inperts B/T Exports Inports B/T
Saudi 25«11 131435 -105.64 35,54 297465 -262.11 59.79 290411 ~230432 74437 ° 331498 =257.61 94487 185467 =90
‘rabia (129.49) (296.62) (285.07)
Tren 42478  267.58 -224.80 214483 472,66 =257.83 270482 459429 ~188¢46 144458 50787 =303429 83487 434440 =35045
(255.39) (451.88) (447.80)
Lrag 20.25 61424 - 40499 72.85 251440 =178461 64460 247461 -183:01 46451 280,17 -233.66 Ge14  217.09 =172.¢
(56476) (238.85) (231.62) _
Tuwait 21423 71e13 =49.90 38.98 63.70 -24.72 45.59 62663 =17.04 112.76 TT+29 + 35447 89403 28,42 + 6045
(51.15) . (37.22) (31.86) _
Venezuela neg. 0422 =~ 0422 0.22 031 = 0409 140 0.09 1:0f  4.03 0.20 + 3,83 1.49 0sd5 + 1,0
*Tigeria 11448 0403 11445 21487 001 °21.86 3743 1.85 35.28 24,97 0405 +24.92 18.89 104  +17.8
wb%%u. 5406 nédg. 5.06 8,61 neg. 8461  3.50 ngg. 3490 13411 = #1311 17.62 - +1746,
“Tesieia 25.88 0¢14 25474 44485 0640 40445 64487 61459 ~16.72 1604560 83453 +76.07 110,20 55,72 +43 491
Indonesia 26,78 041 26,37 50,94 2.64 48.30 52,02 ﬁmwnmmv 48458 60455 2088 457467 23.67 14eT1  + B49H
Qatar 6493 0,01 6.92  8.64 nege 8464 10428  3.70 6,58 19.30 13¢T4  + 5456 14402 3489  =10,1:
Gabon - . negs - | 0.01 ! 001  0.15 neges + 0415 0,08 nege o.om,
Ecuador 0.04 - 0.04% 9450 12400 § 0429 18486  15.00§ 0.31  0.16 - + 0416 0412 - 0u12
Llgeria 0.19 0¢14 0.05 0420 154 2,43 010 + 2433 4.21 0627 3494

- — -  ———

TOT.L: 186433 532425 -345.92 506.83  1100.47 =59364 628496 116531 =536435 693,53 1299.24 ~605.71 502421 952468 =45044

B/T = Balance of Trades
(Figures in brackets includes crude/POL products, etc.).
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. s B India's trade with inportoant OPEC Countries
i1 comnodity-wise composition of -Imdia’s i e X ==
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(Rs. / crores )
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Sandi Lrebia
Cormodity i - W PTG 7 < 8 mwnmm:emmmww-meumw1¢muw4 1977 QMHQMWQMWWWwﬁwuqm 76-17 19717
1975=14 1974=15 1975-76 Q?ﬂﬁwﬁ%& ﬁ (p1-Deo) (ipl-Dec)
Zxports (1) ¢ W Rty O TN
Ores ¢ SMIJQH..:..H. 0 W Ocm 251 0.2 Oom_ va O.w 0.8 0.2 0 W & v
res o L = .
= " = v ‘__-A - - - ch Nom
wﬂcwmmmw vegetablea 0.1 0.8 53 2¢3 04 ﬂWc. 5mm. onw A:A . & - IR 1 e 1
Moot & fish - - - o . 5 i 3.6 ¥ Bagns o U aesy il Belh. g
Rice § % i - - 2,6 nege - - - = - w
A 7k 2 8] 55 - b 4 . c.n. A.am
g e I S R e
wwwo & Embcmmnwcﬂom 5¢1 12¢5 5ed 2.0 149 4 L o ; : 9
L L e e 8 G Ga e W.M 5 Rl up' s
mHUHQQm s ¥ . 1 o 6oT 1443 o e . bow o N
Textile & garments 34 1145 447 ,44“% Adgq :# 241 149 243 243 40 s B 0RE DS
Tobacco e i )
046 0.8
Prensport & p 1.0 144 049 147 = 0.5 045 . :
BOZ A i o R 1 ¢ 1.1 8 1451 2149
I mmawﬁmmmwu Tt 182 Rl (1548 LR R B A :
ron * & ste . . ;
Machinery & netal 4 .7 14s5 1543 10s4 32 4uk 6e6 1249 . 1242
nenufecturers 643 Te5 112 12.8 11.8 id 1 j
micals & = : 10, S 3 S T R 1 T G
UMMMWNHMHM“MHM 046 243 4e2 149 O.w i 24 & o...m Ky 3 ® & 0.6 Os1i
P ALY X \an m.m 1241 U.m ..l e 2 4 m 843 1545 18.8 NN-.N
Senens P I SR <N MR 5:8 205t 12T 1349 1542 4o
Others Os e » X
- = = ﬂ Ao/
e B 64.6 4645 44l 25457 3545 5948 1404 9449
s A im iz e munw MO!N Nm m
HO&NVH.A._..V A.Nom Narq-m M.ﬂO =

ol i | S—— . el - o
-

: . th__. 2 .m N@Oo.ﬂ WWNQO g@m-.ﬂ
(B)Imports incle,co n  270.7  458.9 50T.T 4344 61.2 2515 247.6 280.2 217.1 1314 wﬂ
POL e ;

e ———— w—

it ° .INW\_.. am l.wo .m
a1 o4 = _173.0 =105.] ~26278°°"2
Balence of eumammm&.m -257.9 ~188.5 -363¢1 =35045 11,0 =178«7 =18340 =2334T 1730 =105.7 .
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Trend in cormodity-viise cor wnon jtion of Indiz's trade with inportent OFil Countries

A S e IR

( Rs. / croxes )

mwunnlﬂwmnmm.mm-lclnlni. l._-.ll“.Hﬂm.-uH._n.\.-r%ﬂnmll- EERATER .c L Bl et o L et sl | c- .l-.-l.lvil H..Hl“h.l.- .“.t . L] 1.!-|l.i|...l.|l|..l:.ll.l HH_.QOM-.__.!WIM”I.HP.. . + =
TEoT4 | A-T5  15-16 16=11 1911 _ T3=14 T4=15 T5- 76 T6-TT 1977 73-T4 14=15 15-16 16=17 1977
AtﬁHlUmOV (4pl-Dec) (4pl-Dec)

(1) Exports ; ;

Ores & nineral scrap =~ - - negs - - - - - - - - - 0.2 -
Fruite & vegetables 0.7 1.1 148 5e6 343 - 142 3ed a2 545 - - - - -
Meat & fish 1.0 .__-w .._-_..wv N.O ..\.JQM - 1.0 Mow 4 u.N m.m e - - - o
Rice o m-@ O-m O.W - .._-.w‘ .\.lvnm v -m - - - -
Sugar 146 - neg nege - nege nege NEGe - - 1648 34:6 31+8 3dsT -
Tea D_qm 1l 0.8 No.ﬂ 1.8 2.1 59 Qa.ﬂ .wuu.“. @o@ e - -
Jute nmenufecturers al 242 Ooﬁ 1.8 12 041 0.2 O..w 0.2 Or.w o - = - -t
Coffee o 2 [ 0.4 1¢9 - - Os7 140 0.9 346 - - - - -
Spices AeG  3.B 149 645 . 1Tl 0.8 Oa7 141 - - - - - -
Pextiles Tad 249 del 545 3.0 244 4e2 N 1246 1243 - - - 049 043
Tobacco - 0.8 1s2 01 NeL el ok 0.1 0.2 041 0e2 ._-nw Oe1 le e -
Iron & steel - - - 32435 1640 045 448 1064 5244 1247 O0el :0s2 1249 949 6.e4
aHgmmUH& mﬂ.ﬂm.‘.@ﬁy.ms.ﬂ O-W O-‘N 248 62 Wom‘ﬂ 041 0.8 .ﬂuw 2.1 ;_o...ﬂ O-W 242 r..___..,.w r_.ow m-u
HJ_H@OSHWHGHQ & netal a -.N N.W n.q.O_ ._mo.w @th._q 3 0 6 oQ 11 nvm Nm el 1242 1.0 NoO 6 vw .w -.&. W-W
Dyes & chenicals - 049 0.0 1.0 0.8 14 2edh 2+ 148 1.8 1.0 Jraif 1.7 0.9 140
Cenent = = - 101 0,2 0.2 0.8 Te3 daT 1.2 - = = 0.2 -
Others Te5 9ef  18a7 2241 210 139 1349 %D 9.8 e Tk 4348 i5e9 1 u2al 2ed
Total(4) BT.0 30.0 454 112.8 8940 2549 4448 6448 160.6  110.2 2648 5049 5240 6065 23T
(B) Imports ot : :
Chemicals & ferts. - - - 117 9.8 - - - - - - - - -
Vegetable oils 65 2644 29.T - 18.6 - - - - - - - - o 3 740
m.o-.ﬁ_-ume- O.__ uL_ W‘NON w.,_am mm-m L - — i m_:.om ﬁ.m..w . i - M A ﬁ-m
Others w.m Oel Tel o - - = . -~ i Ot__.,_w 0«2 Ouu 0«5 O.W
Total(B) T1e1 6347 6246 TTe3 284 Qe 05 8145 8445 66,7 Oud: 26 Bed 9 4T
(¢) Balance of
AHH.MW.NW |t‘__q® .W .INW :..mu |._-N .l lmm -m l..mo nm ..-NW «0 .lm_.u..___. ow =1 O -.w +.N@ o1 m_.w .m .lNr__.\, c.ﬂ. .Twm OW .T...q@ ._O W.ﬂ .W m «0
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Attachment IV

gs on ourrent account in respect

of major OPEC Countries.
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Algeria
Iran
Trag
Indonesia
Higeria
Saudi
Arabia
IKuwait

WD

Tobal Oil
Producing
Countries

e et e el et

1915 Wk n aefs iagre o N
Exports 1897 4599 4430 5163 5233
Imports 2242 4058 5855 3311 8952
B/T =345 541 Az25 148 1119
xports 6263 21575 00211 23502 24246
Iﬁpﬂrts 2323 5433 10343 12804 13729
B/T 2870 16142 9868 10608 10496
Exports 2193 6600 8297 9272 9664
Tmports 2906 2371 4215 3479 4052
B/T 1287 4229 2082 5802 5612
Exports 3061 426 7103 8547 10853
Imports 2720 3842 4770 5613 6230
37% 541 3584 2533 2874 4623 !
Exports 3466 9218 7990 10566 11796
Imports 1865 2776 6041 8200 10050
B/T 1601 6442 1949 2366 1746 |
Bxpckts. ; T70%. -~ 30991 < £T1E1 + 36124 - H3E |
Imports 1949 2859 4214 8694 17196
B/T 5765 28152 23523 2340 BDO |
Exports 3447 9854 8644 9844 9839
Impoxts 1052 1552 2390, 3324 4195 |
B/T 2395 8302 6254 6520 5063
Exports 1936 6392 6879 8542 9490
Inports  _821 1705 2660 3321 4583 |
B/T 115 4687 4210 5215 4907
Exports 39300 117771 109443 133085 14479
TImports 19900 32212 51196 62603 84205
B/T 19400 85559 58247 60590
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3/T = Balence of Trades
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Source: INF's Intérnational Financial Statistics, July 19783
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Overall grovith of import of OPHC Countries mmd that from India
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Country OPEC Countries overall imports PAL OPEC's imports from India :
1975 1974 1975 197 1977 7% growsh 1973/ 1974/ 1915/ 1976/ 1977 % growth
1977/1973 T 75 76 7 (E) 1977/1973
Iren 3393 5433 10343 12898 13750 3056 4 25 - 2H 145 120 180%
Ircg 906. 2371 4215 - 3470 4052 347% 20 73 65 46 55 175%
Saudi Lrabia 1944 2859 4214 8694 17196 T785% 26 35 60 114 3367
Ruvied. t 1052 = 1552 2390 3324 4796 356% 21 39 4 113 117 457%
UsiieBEs 821 1705 2669 3327 4583 458% 26 4 65 161 150 4T
Indonesia 2720 3842 4770 5673 6230 1295% 27 51 52 61 39 44%
Total overall 10836 17762 28601 37388 50607 367% 163 408 558 600 595(E) 26554
Percentage growth in inports owver Percentage growth in imports from India
receding year (Overall) over preceding year
197475 1975/T4 19716/75 1971716 1911/1913 1974=15 1975-16 1976=11 1971(: w 1971
1973~T74 1974=T75 1975=76 1976(4pl=Dec} 1973
Iran 50% 907% 25 To 400% 265% -4 1% 2%
Iraq 162% 18% 18% 17% 265% 11% ~26% 46%
Saudi Arabia 47% A47% 106% 9&% 38% 67% 24% T1%
Kuweit 460 54% 3%% 44% 86% 18% 147% %
UeiiaEs 10875 57% 25% 178 (5] 449 146% 4%
Indonesia 40% 24% 6% 10% 89% 2% 165% -21%
Overall Trade 64% 61% 31% 35%  367% 150% 3% &% 165% 265%
OPEC

T B T N T T T T T T T R T T T T T AT T A T AT p T T N ™ G T T R Ty My g e g g T PTG TR G TR T N G0 g g Y e g g g



266 (1)

§.8 INTERNATIOJ.L COMPARISON OF FRICES OF SELECTED FETROLEUM
rRODUCTS, THEIR BEHLVICUR dJD TiX DUTIES IHLIBEHCE

( Contributed by E & S Division )

The object of this note is to attempt an international
comparison of retail prices of selected petroleum products prevailing
irmediately before the onset of oil orisis in 1973 and those
prevailing in 1977, how the indivicdual countries have Teacted to
the successive increases in prices of international crude/petroleun
Products onnounced by OPH countries by way of adjustments in

their retail prices or excise duty/tax veriationss

2 Technically sperking, it is strictly not possible to make
international comparison of product prices tecause (i) in o regime
of floating exchange rate, the nonetary unit in vhich the prices
are expresged, viz. U.sS.doller itself undergoes variations; and
(J..L) there are difference in cross rates of exchonge as betvecn
currencies of individual countries and their novenent over time is
not in alignment with cach other. Hoviever, over short periods when
variations in welue of U.S.dollars aro marginal and the cross rates
of exchange remain more or less stable wnd vhere dollar remains
the basic unit of account/exprecsz.on of international currency
vig-i~-vis SDRs, the international comparison of retail prices of
petroleun products expressed in terms of U.3.dollars does provide
o fairly good and approximate ides of the behaviour of petroleun
product prices in different countries. Furthernore, in our snalysis
that follow since taxes and duties have been expressed both in
relative terms,i.e. as mrecentage ratio of retail prices, the
international comporison of those ratios vould not get affected by

eny variations in exchange rates or cross rates of exchange.

3 For .convenience of analysis on international comparism of
petroleun product nrices as between selected countries the world
has been broadly grouped into 6 or 7 regions with important

countries representing each region. The Statement-T gives the
conparative retail prices of notor gasoline, kerosene oil, motor
lubricating o0il, bunker fuel and distillate fuel oil in 26 important
countries of the world (excluding oil exporting nations and Sino-
Soviet block) as they stood on 31st July, 1977. It would be scen
fron the Statenent-I, that retail prices of motor gasoline_ varied

cosf
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between ¢ 10.8/litre in Burm to # 54+4/litre in Italy, the price in
India standing at ¢ 37.6/litre. The roteil price of motor gasoline in
Itely is the highest in the wrld followed by Israel, France; Noray,
Belgium, Netherlands, Japan, Srilaenka, Lest Gernany and Indiz. The
price of motor gasoline in most of the Buropean countries are higher
then in India, In Lsia, on the other hand, a Jopanese pays the highest
price for motor gasoline followed by Srilenke ond India. In case L 8
of _kerogene, barring Test Germany vhere its prices is exceptionally
high, the retail prices of keroscre varied between £ 7.7/1itre in
Burne to d 31/litre in South Africs, the price of kerosene in India
standing at 6'14.4/1itre. This means that the prices of kerosene on
accomt of its larger socio-coonomic contemt end its usage by the mass
of population, has been pegged daﬁn at a lover level by deliberate
Govermnment policies in India and nany developing countries of the viorld.
In case of other petroleum products namely motor lubricating oil,
distillate fuel 0il =nd bunker fuel, the prices in India have not only
been much lover than the upper-range of internationdl prices but they
have been lover then the average prices of 26 notions uml er considerat-
ions. The following teble gives the range of price vaeriations of the
aforesaid five petroleum products vis-a—vis retail prices prevailing
in Tndia and the vworld's (26 countries under reference) simple average

of these prices s

Iable 1: Showing renge of prices of petroleun pxoducts as on 51.7.1977.
( U.8.¢/1itra )
lotor Household IlMotor lubri- Distillate Bunker
gasoline keroscne cating oil fuel oil fuel

e e e e e e e R T R BT T AT g T g e = e g g T g g g g g g g
.

Loviest price 10.8Burma  7.7Burna 54 .TKeneya T<TBurna 5.5Bum9._
Highest price 54.4Italy 31 e08Lifrim339.9 «Gernany 32.25..frica 16.7S.4frica

India's price 37.6 1444 9943 1449 Be1
Lverage price 32,7 1642 150 o4 1848 00
4. It will be seen from Attachnent-I that average prices of

notor gasdline, household kerosene and distillate fuel oil are generally

higher in Burope than any other region of the world including Asiae

For motor gesoline, the average price in Burope is £ 42/litre as -
against ¢ 28.6/litre in Asie and world's average of £ 32.7/1itre.

For kerosene the average price in Buropt (excluding “est Germany) is

sbout ¢ 18/litre as agairst # 15/1itre in Asic cnd world's average

of # 16.4/litre. Sinmilerly in ccse of distillate fudl oil(diesel o0il)

cos/=
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206( iii )
the average price in Burope is about ¢ 24/litre as against ebout ¢ 15/1itre
in isic md vworld's everage of ebout # 19/litre. Further, while the
average price of kerosene and distillate fuel 0il(diesel o0il) varies within
narrov linits of ¢ 16.4 and # 18.8 per litre, the existence of large price
differentizl between the two in countries like oCurmany, Hetherlends,
Yugoslavia & Kenya without danger of adulteration is because of greater
business ethi@s and integrity and phoninenon of adulteration is quite
unknown to the pesple there. In countries like 8pdlanka, Palkistan, high
price differential co-exist uith possibilities of adul ternation.

Incidence of taxation on petrolewn products

B 4 comparetive picture of retall prices of petrolcun products
under reference in various eun‘tries/regi:}ns of the vorld and percentage
incidence of taxes is provided in Attechment-II. The following table
gives the comparative picture of average price of petroleum products in
26 representative countries of the world and the average incidence of
taxation vis-a-vis India as on 31.7.1977

Table 2: Showing aversge incidence of tax on va rarious petroleunm prmucts
in 26 re_gresenmt::_ve countries of the ﬂarld vis=a=vis India

Product __orld (26 countries) . = Indin
Average price Average incidence rPrice ,,a incidence
#/litre of taxation(ls) #/litre of taxation

R TR R s s e m e mm s o em e em am e mm e mm wm e e S ew mm em mm s e wm em e me m m

lotor gasoline 3247 49 o 3% 3746 T0%
Household kerosene 1644, 197% 1444 36%
Lubricating oil 159 ¢4 22 &% 9943 23%
Distillate fuel oil 1848 28 4 8% 1449 58/
Sunker fuel 10.0 30+1% 8e1 5%

W WR B R e S R o e e mm e mm e S e SN ey | S g ke s g e g wm et e wm BS eem el

It will be observed from sbove toble that incidence of
taxation as percentage of retail price in respect of motor gasoline,
kerogene, lubricating oil =nd distillate fuel oil is generally higher
in India than the average incidence of taxatiop of the combined 26
countries. On the other hand, the retail price of kerosene, lubricot-
ing oil md distillote fuel oil in India are loier than the combined
avercge price of 26 countries. This shous that because of joint nature
of petroleun products each country has its own vigy of valuing and
taxing different petroleum products, and higher incidence of taxation

has no relation to the higher retail prices of products.

6o Surméary and Conclusionsg: The comparative product-vise

position of prices ond tax incidence on petroleum products in the

world vis-o—-vig India is summarised below i

voof=
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(1) Motor Gasdline: The rctail prices of motor gasoline are
higher in Italy, Isreel, Frence, Germay, Belgium, Netha-
lends, Norvigy and Jopan then in India. Most of these
countries are also comparatiwvely on higher stages of
development than India. India stonds 9th among the highor
priced paying nations of the wiorld. However, an average
Indicn still poys somevhat higher price for motor gasoline
thon the average of the 26 nations under reference ;

(ii) Xexpgcne*® The retail price of houschold kerosene in Indie
has been pegged dom quite low, becouse of its socio
economic content cmpared to prices in nest of the cowmtries
of the world under »eference. India stands 18th in the
descending order of price among 26 nations und er referecnce.
However, in South East Asia, with the exception of Japan
ond Philipines, m average Indim pays higher price for
kerogsene thon an average citizen of Pakisten, Singapore,
Thailand, Burma and Srilanka. Further, with the ezsoption
of Pakistan, the incidence .of taxation on kercsene is also
lovier in these countries than in = Indio H

(iii)Motor lubricating oil: The price of motor lubricating oil
in India ot £ 99.3/1i*re is larcr than the world average
rotail price of ¢ 159.4/litre. The price of lubricating oil
in all European and Latin :smerican countricyg in Justrlia,
Jopan,; Singapore and even in Pokiatan are higher than in
India, Hoviever, the relative tax incidence on lubricating oil
in India is comparatively higher thm most other countries
end is lover only %o irgentina, Yugoslovia, Israel, Chile
and Australia,

(iv) Distillate fuel oil(diesel 0il): The price of distillate fuel
oil at ¢ 14.9/litre in India is lower then nmost of the
European coutries, Japan, USi and even Lfrican countries uder
consideration, but it is higher thm some of the neighbouring
countries of isia. It is lower than the world's average
price of § 18.8/Llitre. The incidence of taxation on distillate
fuel oil at around 36% in Indie though fairly comparable with
nmost Buropeen natiors and Japm , is higher than nost of the
Lsien nations and world's average of about 29% sao 1l

(v) Bunker fuel oil: The bunker fuel oil price is generally
lover in Tndia than other countries of the world and
it is lower than the wrld!'s (25 countries) averase
price of ¢ 10/litre. The tox incidence of bunker fuel
oil in India ot 5% is similoxly lower thon nmost other
countries and warld's average incidence of about 30500

(vi) “hile the average price of kerosene and distillate fuel

oil(diesel 0il) veries within mrrov limits of ¢ 16.4 and
1848 per litre, the existence of large price differential

betueen the two in countries like " est Gernany, Netherlands,
Yugoslavia and Kenya without denger of adulterction is
because of greater business ethics and integrity and
phenomenon of adulteration is quite unknown to the people
there. In countries like Srilmka, Pakistan, high price
differentinl co-exist with possibilitics of adulteration.
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Attachment I

Injernational comparison of retail prices of mejor petroleum products at ocurrent

— e

dollar bhefore and after .n:m 0}l erisis of
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North Amewica
UeSeka" i 105 1771
Caneda 15.C 18.3
liiddle Zash _
“Isreel 16.3 48.6
Latin 4dmerica o
Argeniina 1040 _ 18.7
Brazil Tal 39.9
Chile ; 15,0 24.0
Burcpe il
Belgium 30.0 439
France 28.1 44.8
Germeny 39.2 38.1
Luxumbers ; 23.2 34.1
_Netherlands . 4361
i dtmﬁ. M_Oumw .w._c.w
Tuglosovia 19.0 37.2
‘Noxway £3:2 441
. ~——South Zast Asia R, g
Pald stan " 1348 Q8L
Philippines 4.0 22.4
Singepore 2 28.3
Theiland 103 19.4
India 18,€ 37.6
Japan 22,0 42.9
Burma 11.4 10.8
Srilanka 18.9 38.8
ifrics ‘ ‘
Kenegya 15:6 33.0
South Afrioca 15.3 32,2
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9.0 4341 85,0 153.9 " 2.5 12.7 10.3

1.2 22,0 49.9 202.7 1ed 8.5 22.0
10.0 14.0 124,2 239,17 15.8 16.0 w7 m

9.2 15.0 125.8 130.8 3.5 9.2 mq.“

23.4 25.4 182.9 276.2 848 9.0 29.
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6. PETROCHEMICALS

6.1 MARKRTS FOR MIDDIE EAST PRODUCERS

by "ertin Quinlznd

The plans of some OEEC members for downstream deve-
lopment in petrochemniczls have in the past generated more
surprise than concern from established manufscturers, But
with the total of first-genertion (and nainly small)
plants completed and of those under construction in the
Middle Bast and North Africa rising stradily, capecity
predictions are being talken more scriously. Although
nany tentative projects have now been cancelled or post-
poned following more realistic assessments of what can
usefully be achieved in the oil producing countries,
plant construction companies are hgpeful of rapidly
growing business in the area. Investment in oil refineries,
petrochemicals @2nd fertiliser plants and gas facilities in
the five years to 1980 has recently been estimated at
¢ 67327 million.

But despitec the optimism of construction companics,
the difficulties of building chemic2l plant in the oil
producing regions are leading to extended construction
tines and 1imiting the complexity of plant being considered.
Problems such 2s the lack of skilled labour, the absence of
local engineering facilities, and inadequate transport and
communications infrastructurc mean thot projects attemp ed
at present are smaller and less sophisticated than their
counterparts in West Europe or the USL. These considerations
support the industry view that the quantities of chemicals
reaching Burope from Middle East manufacturing centres by
1985 will be only slight, and even by 1990 will be well
below 10 per cent of the market.

However, if the iapact of new centres of petro-

“chenmicals production on world markets in the short and

medium term is to be less than previously predicted,

this will be duve entirely to the prmctie2l limitations
mentioned and not to a lack of 2mbition, It scems :
certain that if it were not for these difficulties therxe
would, within a few years, be massive overcapacity in
somc scctors., Although the Lrab states have agreed

to0 coordimnte their petrochemicals ventures to avoid some
duplieztion, it is doubtful if there is sufficjent -

unity of purpose for worthwhile capacity reduction to

be achieved by this means alone. SR

The problem is that is most cases planners are -
not being guided by normal commercizl consideratiors.
Motives behind such downstream ventures include the
desire to utilise, on consexrvaition geounds, resources
such as flared associated gas which 2re at prescnt
wasted; the need for industrial development in
preparation for reduced oil income as reserves. become
diminished; the provision of employment.; and th¢ wish
for prestige projects into which existing oil revenues
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may be channelled., Profit is rarely nentioned. The
producing countries' anbition of upgrading their raw
mterial so that refined products and petrochenicals
can be exported in addition to crude oil is perfectly
legitimate, butiit nay not be compatible with the present
world overcapacity in refining.

Although in sone oil producing countries there are
potential domestic markets for petrochenicals, existing
mnuficturers are in no doubt that most 'iddle East and
North African capacity will be competing directly for a
share of the three main world markets-West Europe, the USA
and Japan, Developing covntries with large popvlations(such
as India), to which oil producers have looked as possible
fupure markets, are too far behind the developed world to
becone sizeable outlets for sophisticated petrochemical s
products, it is argued, With high oil prices tending ®
widen the "prosperity gap" between the developed and
developing vorld, new markets in this direction can only
be a long term possibility.

COMPIT ING FOR EXISTING MARKFTS

The OPRC countries with 1l2rge oil reserves and large
populations (such as Nigeria, #lgeria, Iraq and Iran) can
doubtless be considered potential markets on a shorter time-
scale, but forecasts of consumption are unreliable.
Certainly, their present consumption of polymeric materials
much as plastics, synthetic fibres and synthetic rubbers
which ccount for 2 high proportion of organic base chemicals
production is very low. i

It therefore seems inevitable that "Middle East and
Worth African petrochemicals prodiction will be directed
at the nearest industrialised mrket - West Europe. IMr
M C Hyde of Chenical Insight has predicted that up to 70
per cent of the output will be So directed, after local
demand has been met by the first few plants. He estinates
that in 10 to 15 years some 6 million tonnes /year of ethylene
and 2 nmillion tornmes/year of propylene could be available
from Arab countries, if 50 per cent of their assoicated
gas potential were realised. This output would*demand
by 1985-90, but he says that "effective Middle Fast
ethylene capacity is urlikely to top 3™ illion tonnes/ 3
year by 1990, and may well be nearer to 2 million tonnes .
In his view Arab states are overestim=ting demand, with the
Arab League predicting a 12 per cent annual growth rate
for Buropean petrochemicals umtil 1990 compared with
industry expectation of 6 to 8 per cent (and even these
may prove optimistic).

These over-expectations are evidenced in US and
Middle East estimtes for total new ethylene capacity .
required in West Europe, the USA and Japan from 1980-90.
While US estimates indicate a need for about 18 million
tormes/year of additional capacity, equivalent predictions
by the Industrial Development Centre for arab States - :
call for some 37 million tonnes/year of new plant in the.

*represent soue 20 per cent of estimated world

4|
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same period. Clearly, Lrab planners are assuning thnt the
industry will continue to expand at the rates achieved several
years ago- a view which could prove quite unrealistic.

However, an alternative view of the impact of Arabd
petrochemicals capicity was presented recently by 'Ir
P B Godfrey of Chen Systens Intermtioial who expressed
the anmnounced 1990 Arab capacity for major intermediates
and products as a proportion of forecast 1990 demnd in
world m rkets. He showed (see table) that Areb producers
could meet only a relatively smnall share of estirmted
deaand in West Europe and USA, although their output
amourits to a greater proportion of the (smaller)Jdapanese
market, It has been argued that these fizures(which
are based on projects announed up to 1975) assune
growth-rates which cannot be sustained:- however, by no
means all of the projects considered will be built.

The figures therefore represent theoretical maxiia.
As the table shows, it would appear that output of the
product likely to mke greatest impact on world mrke te-
low density pol{sethylene—would amount to only about
one-quarter of demand, assuming that all plans go
ahead, that 211 plants work at full capacity, and that
all product is exported to the USA, The indication is
that cxisting producers need not fear a glut of cut-price
petrochemicals fron the Middle Bast, especially if exports
coulﬂtbe distributed evemly amongst the three major
markets.

But regardless of capacity predictions . 'liddle
Bast and North African petrochemicals will have to make
their entry into existing narkets on the basis of
selling price., OPnC countries could insist thot buyers take
sone downstream products as a condition for crude oil
deliveries, but practial considerctions(such as the

———————— T, e .

LRAD CLPACITY AS PROBORTION OF 1990 DEMAID

per cent -

Western United Jayan

Zifope - Rlases ol
Ethylene : 16,6 18 52
Propylene 4 5 115
Butadiene 10 Fud 2tsd
Benzene 9 6.5 165
Ortho-mylene 10 15 44
Para -xylene ) 8 19
Vinyl chloride 12.5 LR 31,5
Styrene 325 1645 3145
Low=density poly- _ '
ethylene . 21.5 27.8 89
High-density '
polyethylene 17.5 14 o)

8 19

Polypropylene V5 |
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requirements Jargue ageinst this. Transport Cost and
tariffs (possibly including selective tariffs to safeguard
domestic industry) are fixed by external circumstances, so
if the landed mice of exports is to be competitive with *
domestic production then manufictiring costs attributable
go fEedstock, process energy and retrrn on imvestmnent must
e lower,

. Although state-owned conpanies may be sztisfied
with an investnent return lower than that sousht
commercial ventures, previous assumptions that feedstock
and process energy will be avajlablea mini®l cost are
now being questioned. ILarge quantities of associated gas
are at present flared, but once gathered and treatedthe
gas acquires an altermate value-as an export in its own
right, for exaaple, or as fuel for other industries.
Similarly, although the proportion of crude oil putput
which will need to be diverted to petrochemicals manufactire
will not be great, it does not follow that governnents will
be prepared to supily it "at cost" and forfeit the return
they would have made if it had been exported as such.

In view of the pricing difficulties it wovld apmr
that refining, rather than petrochemicals manufacture,
offers o0il producers a mpore practieal 7eans of increasing
the value of their exports. The present over-capacity,
-particularly in West Europe, means that opportunities will
be linited for some years, but as demand increases and old
plant is phased out there will be real opporxrtunities for
0il producers to meet directly a proportion of the consuning
countries' refined products needs, With increasing
capit2l costs, cnvironmental restrains and (in Europel the
problem of finding suitable locations for new refineries, a
moderate shift of capacity in this direction could be
useful to produccrs 2né consumers alike.

On the basis of projects anmourfed, such a transfer of |
refining capacity has zlready bteen noted. In the Petroleum
Econonist 1976 world refinery/c onstruction survey, it was
found that the Middle East, with 4.7 per cent of 1975
czpacity, was attracting 17.4 per cemt of project capacity
for the period 1976-81. New capacity slated for the
Middle East and Africa totalled 351 million.t/y.

However, a recent survey concludes that investment in
basic petrochemicals (olefins,aromatics a2nd their main
derivatives)will be concentratcd in industrialised countrics >
for the next few years., Only in the mid-1980s,according
to Chenical ..ge, are pectrochemicals complexes in the
developing OPEC countries likely to mzterialise, although
the large nmuaber of studies for new plants-particularly
olefins complexes-is noted, Alrost 20 million tommes/year of
new ethylene capacity will be commissioned in the period
1976-80, it is mwedicted. This will be distributed mainly
between Vest Europe (6.4 million tonies/year) and the USL
)6.1 million), but East Europe and the Far East will
receive 2.4 and 2.3 nillion tomnes/ye2r respectively. The
balance will go to Iatin America (1.0), the Nezr/'liddle
East(0.8)and Africa (0.6 million t/y).
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6.2 BEFFECTS OF HIGH OIL PRICES ON PRTROCHEMICAIS

The escalating price of crude o0il, and therefore
of feedstocks and process energy for the petro-chemicals
industxry , in the winter of 1973-74 resulted in a sharp
decline in production growth rates for the induvstry
worldwide in following years. Product price rises averaging
30-40 per cent led to increases in turnover of up to one-
quarter for European countries and the US in 1974, but
output slumped seriously in first half 1975 in Euvrope and
Japen, In accordance with the industry's usual policy of
investing throughput periods of depression, capital
spending in 1974 showed a marked increase over previous
years with a rise of 15 per cemt over the 1973 level in
Europe and larger increases elsewhere, However, the rise
was in part accowmted for by higher plant costs.

According to the recently-published OFCD anzlysis
of the industry's performance in 1974 and early-1975*%,
meaber couvntries' chemicals production showed an increzse
of only 2.7 per cent in 1974 coapared with the previous
year- the lowest growth rate recorded in the 197Cs-
while industrial output overall remained static,
Inmuzl growth in the chemicals sector over the 1970-74
period averaged 6.8 pexr cent, compared with 4.2 per ,
cent average for all industry, so the differential between
the two was maintained cdespite the slump.,  fs shown in _
Table I remarkably high growth was achieved by Spain, with -
Sweden and Finlancd also giving good results. However,
data available for abovt half the member countries for
first-half 1975 show a serious decline in performance, with
a shexrp 14 per cent drop in European output conpared with
an 8 per cent fall in industrial groduction overzll., The
sitw@etion was similar (but on a greater scale)in Japan,
where chemicals output fell 21 per cent and the average
of all industrial output 16 per cent.

Higher operating costs (attributable mainly to
crude oil and phosphate rock raw materials, process
energy and labour costs)in 1974 were reflected in a 39 per
cent increc seB over the previous year in product selling
prices in Japan, a 34 per cent incresase in the USh and a
30 pr cent increase in Euzope. These riscs (amlysed
in Table Il)were in excess of those fr industry as a

whole, but according to the re Vere necessary as
cos% Increase in previous yearénﬁgd B3en absorbel.

Turnover in 1974 increased accordingly, by 23 per cent
to £114500 million for BEuropean member countries and by
25 per cent to .81 %75 million for the USA (Japanese
figures are not quoted). Value added is estimated at
gome $52 000 million for Europeszn countries - about

45 per cent of turnover,

Although chemicals consumption in West Burope and
the USA increased in 1974 compared with the previous year
(at constant exchange rates by less than 20 per cent from
$81 000 million to $165 000 million for West Europe, and.
by 24 per cent from §61 000 million to ¢75 000 million
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for the USA), price increases of about one-third mean that
actual domestic consumption declined., The highest per
capita consumption within the OECD group was recorded by
Belgium at $427, followed by Finland at §398(partly due

to large-price increases in two successive years) and West
Germany at $392. It is interesting to note that the
average par capita consumption in OECD Buropean countries
has increased in recent years and, at $325 in 1974,was not
far behind that in at the USA({356).

TABLE I

CHEMICALS INDUSTRY GROWTH COMPARED WITH INDUSTRIAL AVERAGE
Average annual

g?gﬁ&gt%ﬁn increase 1970-74

1973574

Chemicals Industrial Chemicals Industrial
Germany +2.8 -0,9 6.8 2.9
hustria +7.6 +5,0 6.4 5.9
Belgium# 8.2 +5,2 9.2 4.9
Spain +36,9 +9.5 25.5 10.7
FPinland +4,0 *h 1 12. 4 e
France +4,6 +2,5 6.3 53
I'taly "'4.6 +5.2 700 4'.7
Norway & W e 4.5 4,4
United Kingdom* +4,9 “2T 6.2 1.9
Sweden +8.1 +6,3 12.5 4,2
Switzerland* +6,6 +0,9 Te2 2.6
Canada +5,2 +2,5 8.5 5¢9
United States +2.7 -0.8 6.4 4,0
Japan 5.2 AP 4,9 5.9
*Chemicals industry production index excludes synthetic fibres
(included for other countries). ° LT
TABILE II
PRICE INCREASES FOR CHEMICALS COMPARED WITH MANUFACTURED GOODS

Chemicals Products Manmafactured goods

1972=T3 1973-74 1972-73 - 19735-T4
Germany +2.9 i T +7.6 +*2%545
Austria -2,8 7.6 +T45 +9,5
Belgium +3,9 +14,2 +3.5 +17.3
Spain +5.5 n.d. *11da +15¢77
Finland - T O *52.7 +135,8 2
France +8,7 +31,7 +11,0 % e
Greece +5.9 N0, +16,.8 +4.7. 4
Italy . 2 i P +59.4 +1%.9 +31.0
No rway +4,9 +26.1 +8.4 +24,2
Netherlands +3,7 +2%.0 +8,0 +3,6
United Xingdom  +4.6 +28,5 +8,0 +24.7
Sweden +T7.4 +431.4 +12.1 *23:.3
Switzerland +5,6 2 B R +9,8
Canada n, 4. +29,6 +11.2 +20,0
United States +5,.6 $55. 5 +6,8 +22,1

Japan +14.7 +38,6 +15,0 +26.6

——————————— —— o — o ———————————— — — T ———————— . o e
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A degree of optimism was indicated by the chemicals sector's
investments in 1974, which for the nine Buropean reporting coun-
tries increased (at constant exchange rates) by 15 per cent from
fhe 1973 total to #5900 million, Non-European member countries'
investments rose even more-in the USA by 27 per cent to $5 690
million, in Canada by 104 per cent to 693 million and in Japan
by 72 per cent to $ 2919 million, However, it is difficult to
gquantify how much net additional capacity this spending will
bring; according to the OECD, construction costs in 1974
increased by some 6-28 per cent and the costs of investment
goods by 9-40 per cent depending on the country, so in Turope
at least it is likely that investment was limited to essential
replacement and modernisation projects.

A potentially worrying sign for the organic chemicals
sector is the report's finding that in 1974-for the first time-
plastics output in West Europe did not increase. After an
average annmual increase in plastics production of 16 per cent
over the past ten years, output of condensation and ploy-
condensation products fell 5 per cent in 1974 and that of
Eolymerisation products and cellulose derivatives rose slightly,

eaving total production at the same level as that in 1973.

Statistics available for nine member countries confirm
the view that the full effect of the economic slump was
experienced by the chemicals industry in 1975. Except in
Canada and Spain (both implementing ambitious petrochemicals
development projects) the fall in chemicals output was worse
than the industrial average, with the organics and plastics
materials sectors most seriously affected, A 29 per cent
decline in organie chemicals production was recorded for
first-half 1975 in Germany(compared with the same 1974 period)
while the UK index fell 21 per cent. For plastics materials
over the same period, Norway recorded a drop in production
of 34 per cent, the UK 20 per cent .and Spain 12 per cent.
But investment (in financial terms, although not necessarily
in terms of plant constructed)continued to increase,

Source:- Petroleun Feonomist Lpril 1977.
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7. INTERNATIONAL PETROLEUM STATISTICS

7.1 LSTIMATED WORLD CRUDE OIL AND GAS RUSERVES

(as on 1.1.78)

; SR " B s : NATURAL GAS
CGUNTRY; - Billion Tonnes %ngal; Trill}%gtfubic 7Total
1. Total Western 10.4 11.8 376.6 14.9
Hemisphere Which, :
jod UiSuds 7 ; 450 ° 4e5 21040 8.3
1e2 Venezuels : 25 2.8 41.0 1.6
13 Canada.’ 0.8 0.9 58.0 2.3
1.4 Ecuador. 0.2 0e2 5.0 0.2
1.5 Tfel{ico, 1:9 2!1 30.0 1-2
1-6 Argeﬂtina. OI3 003 8.1 Ou3
2. Total Africa of 8.1 9.2 20728 8.2
‘which
2.1 Libya 344 3.8 25.7 1.0
2.2 algeria. _ 0.9 1.0 125.0 5.0
243 Nigeria, | 2.6 2.9 43.0 17
2,4 sgypte 0.3 0.3 320 0.1
2.5 Gabon, 0.3 03 2.5 & Sy
Total liddle East. 50.0 5647 719.7 28.0
3.1 Saudi Arabia, : 20.5" 23.2 = 85.0 3.4
3.2 Kuwait. 9u2 10.4 It 55 1=3
3¢3 Iran, 9e5 946 500.0 19.8
3.4 Iraq. : 4o 3 28.0 Tl
3.5 Neutral Zone. 08 ° 0.9 5.0 0.2
3.6 Abu Dhabi,. | P 4.7 20.0 0.8
4e Total Eurpoe.of” 3.7 472 138.2 T
which, . . :
4e1 lest Germany, ' 0,04 5% 5% TsB 0e3
4e2 U.K, 24,60 2.9 2550 =" " 1.2
4.3 Netherlands, B80T - neg. 60.0 2.4
4ed Italy & Sicily. 0.08 Qe 1 8.8 0.3
4.5 Norway 0,82 0.9: - 20,0 0.8
4.6 Yugoslavia, 0.04 Ou1 1.4 Oe.1
5« Total isia & Pacific 2,7 3.0  E i) 449
of .which, 3
5¢1 Indonesia. 14 1.6 24.0 1.0
5¢2 lustralia. 0.3 Os3 ., 32,0 1.3
5.3 India, Qed 045 35 O 1
5.4 Pakistan. - 0-94 Bl 15-5 0.6
5.5 Brunei, 0.2 0e?2 8.3 0.3
5.6 Yalaysia. 0e3 0.3 155 0.6
6. Total free .orld. B0 £l T o _84.9 _1564.7 NN e
TeTotal Communist Jorld, 13.4 15.7 . 955.0 379
T«1 HBussia, 10.3 11.6 920.0 36.5
T«2 Red China i Fail 25.0 1.0
T+3 Hungry(Ot-hers) 0.4 04 10.0 0.4
Cuba.
Total Jorld 88.5 100 2519. 7 100

Sources— 0il & Gas Journal, Dec, 26, 1977

1 Tonne = 7.3 per barrel.
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7.2 World oil Production,relative share of each
Country/Region and their percentages variations.
¢ e IR, - T : (Mn.Tonnes )

Country/Region 1977% 1977 1976 1975 1973  PercentageChands
share 1977-7 1977=73 &«

! -z OF Tokal | o R Ao T RN TR S R T g R
North America 17.8 241.2 538.,6 557.4 621.3 +0.5 =12:9
LA, 15:3 465.5 461.4 473,9 519.0 +0.9 -10e3
Canada. 2.5 7507 7702 8305 10203 "1.9 = —2600
Latin America 7.8 238. 29,0 228.1 272.1 #0324 =12.2
Argentina 0.7 22, 0.4 20,3 22,0 9.9 F0.5
Mexico 1.8 2347 46.0 39,8 26.9 +16.8 +99+6
Venezuela* 3.9 TP AR g 18508 190 2.8 <7D
EcuadOI* 003 904‘ 9.11 7!‘9 -!002 +3'3 o 7°8
Others 1.1 33@8 3406 34-8 34-0 ‘-203 - 006
West Europe 2,2 70,1 42.0 30,6 _22.6 +55.8 +210,2
France - 1.0 Te1 1.0 Ted =2l - =551
Itly - 1.1 1.1 1.0 1.0 +0.7 _+10.0
Norway 0.4 135 13.8 9.3 1.8 =2.5 +650.0
-U\“Kl 1!2 37:9 11 -5 1-2 Oo‘l +229.1 ‘{2?9-0
west GeI‘fﬂan‘Y 0.2 504 505 5.7 6.6 —232 ""18-2
Middls Daot 675 11043 13083 9727 104723 onh zend
iddle Bas 2 1104.4 1100, &Y JOAT 8 140 Mt e B
Abu Dhabi¥* z"2'?6 80.0  76.8 {e) 62,6, +4,2 ..327,8
Dubai* DD 15.8 156 12.6 108" #le3 +46,3
Imn* 993 28305 295.0 26707 293-12 "3¢9 e 2'3
I.Iﬁq* 3-6 110.4 112;2 11059 9900 _1t6 "'11.5
Kuwait* 21:9 89.6 98.4 92.4 138.4 -8,9 =35¢3
Oman 0-6 17-1 18-4 17-1 14.7 "’703 +1603
Qa-'tOI‘* 097 2101 23.4 21.0 27-3 -"qos “‘"22.7
Saudi Arabiag* 15.0 455.0 421.6 343.9 364.T7 +7.9 +24.,8
O-thers 100 3109 3807 3958 36n4 ""17.6 -1204
Africa 10,2 306.0 285.4 245.9 2006 +7.5 =+ 5.3
Ligeria* 1.8 23¢2 90T A58 51,2 ¥6.7 ¥ 4.5
B 0o7 21.0 16.4 14.8 15.0 +27.8 +61.5
Libya* e 100.0 93.3 T1e3 104.9 +7.2 - 447
Nigeria* Sed 104.1 102.9 88.8 100.1 +1.,2 -#+4.0
Ga bon* 0.4 113 10.8 10,3 Bel +4.3 +39.5
SO'theI'SE Ak 0-6 16.1 1109 éq'o% 1?.8 ::'1355.3 +;2’209
outh East Asia 3.9 118,0 102.5 S e =0 +11, +20: T
i3 0.3 102" "Gy Tsd ‘9'7°2 +T7e2  F41.7
Brlmei 004 10:9 1002 9:4 1156 o 700 - 6.0
Indoneda* 2ol 854D 74.6 65.0 66,0 +11.9 +26,5
Cthers - 12¢H 9.0 5.8 6.2 +40.0 +103,2
Japan - 0.6 0.6 0,6 Qa7 #2:3 . «14.3
Australasia 0.7 21.4 205 19.9 18.5 +4.1 =157
USSR 17.8 540.0 515.0 485.0 421.0 +4.9 +28.3
Eastern Europe 0.7 20,0 200 2020 19 2o +10.4
China 2.7 81,0 5.0 65.0 40,0 +8.0 +102,5

*OFC-Countries.51.2  1556.6 1508.5 1332,1 15155 +1.5 +2.7

1 ——— - - T . e i - e s e P — A . — -

Total World 100.0 3041.6 2935.7 2713.7 2844.1 43,6 «6.5
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7.3 WORLW OIL RFINING CAPACITIES AS ON 1.1.78

TR AE NS  ion D  So

s e o e e . W e e .

COUIT'RY /ARDA

e e e [ —

U.5.4,
Caiada.,

Totel Horth
Aneriea,
latin Laerica
brzenting.

- L]

] ;-'(“::ico -
W, I,
BRrinidad.
Tenzzuela,
Other Iatin
Laerica,

Total Western
He.isphors,

Hestern Nurope
seleium,
1“1’4?&103 -

Itly.
Hetherl=ds,
Ipain.

UL 5

lest Geraany.
Other Western
~“UTrope.
‘1iddle Bast.,
sehrain.

Iran.

Irag.

NMwait.
drutral . Zone.,
baudi Arabia.

AND. 11077

Other 'liddle Tast 21

ﬂ‘."'r-i'ca".m :
'—3 DUl A.S iﬂ- -

Soth Tast Asia

Indonesia,
Singapore.
Utlhier South
daet Asia,
Janan.
Auatralasia.
UooR, I .J—';U.I‘Ope
& Ghina,

Potal lkstern
fienisphere,

Hotel VWoxld,

1977 1976 19775 1977% % Change
share oVET Anmnual
of Total. 1976 ‘verc.oe 1972+77
849 817 22,2 +4,0 +4.6
114 109 T i) +4,3 +5+5
963 926 25.2 +4.0 +4,.7
408 290 10,7 +4.3% +48
33 5 O.% -6.6 +0,
59 1 § +15.2 +8.
49 45 T +8,2 +10.6
42 40 141 +4.0 +1.0
23 " 23 0.6 - +0.9
72 72 1.9 = A
130 124 3.4 +4.8 +8.4
1371 1316 35.9 +4.1 +4.7
10%3 1046 274 =12 +3,7
53 54 1.4 ~241 +443
172 174 7 5 -0.9 +3.6
225 216 5.9 +3.9 +4.5
9‘1 97 214 "'5 99 +Ul3
60 64 1-6 "‘5-:2 +5.6
153 155 4,0 -1.4 +2.8
147 143 3,8 32,5 +7.8
161 146 4.1 +10.2 +6,.1
§2 A 0.3 = ¥
43 36 5 +35.0 +9 .8
9 9. 0.2 - +10,1
29 29 QI7 o +2Q0
4 4 001 _— +018
g1 31 0.8 - +8.1
18 0.5 +16,6 #10.1
73 69 709 +5g0 +8|7
39 37 1.0 +Te2 +4.5
145 142 Fa3 +2.0 +6ad -
26 26 Gl - +4.8
52 52 1.4 -~ +13+6
67 64 e’ +4.4 +2.8
266 266 T.0 = +32.9
58 308 ':_‘I.O - +1 45
69% 647 18.2 +7.1 +7:9
3819 3707 100 #3540, +5.1

v
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World oil consumption, relative share of each
Country/Region and their percentage growth.

- R em s EE s S am e e mm e mm S A ges e gem e

(Million Tonnes)

AR s I ke Tcentage
Countxy */Region 1977 % 1977 1976 1975 1973 Eggg,o o o
i share of 1977=-7T6 1977=T3
_____ 2 -totalc £ L
UeSels 29.2 86T«3 822.4 T65.9 818,0 +5.5 +6.,0
Canada 2.9 85.4 85.9 83.1 8307 "'006 +2.0
Total Noxth
Amexice 5241 952.7 908.3 849,0 901.7 +4.9 +5.7
E:_’E.'{}il] America R 192.1 18645 174.0 1637 +3.0 ¥17.3
Total Western
Hemisphere 3846 1144.8 1094.8 1023.0 10654 +4.6 +T7.5
France 3.9 114.6 119.5 110.4 127.3 -4.1 =10.0
I'tly. 3.2 9509 98.8 9405 103v6 "'209 ~Tek
lﬁ-(}'tl'lerlands 1-3 37.6 3902 34.8 4"!03 "4’.0 -9.0
Spain 1.5 4‘4—09 4803 4207 39-1 “"'7.2 ‘!‘14’08
U,I{. 3e1 92-3 91.5 9201 .11304' +0-9 "‘18.6
West Gomal",y 406 137;1 13809 12809 1.4907 -1 -3 —8.4
Other W.E.Countries5.9 1742 1T3.T7 161.0 174.6 #0.5 =02
Total ¥West Burope 23.4 696.6 T709,9 664.4 T49.0 ~1.9 =T.0
Middle Last 2.7 T9.2 T4eT 66,8 64.6 46,0 +22,6
Lfrica 1.9 570 55,2 513 47.5 33.2 +20:0
South Bast Misia. 3.2 04,5 B8.7T 812 T7.6 3.3 +215
(excluding India)
India. 0,9 26.5 24.9 23 ¢5 2397 +6¢=5 +11-8
Japan. 848 2601 253,5 24440 269.1 42,6 =323
Australasia ; %) 3749 3646 35.3 34.8 +3.4 +8.9
USSR 13,0 39540 38040 362.0 317.7 +39 +2403
Fagtern Burope. 3e4 1000 90,0 86,0 76,7 +11.1 +30.4
China* 245 730 66,0 55.6 3T7.6+10.6 +94.1
Total Bastern
Bemisphere 6144 1827.6 17872 B77:6 17078 +2.3 +7.0
(excluding Western.
_Burope, ).

————

—— — —

Total Worlds-  100.0 29724 2882.0 2700.6 27732 +3.1 +7.2_

—— e —— ——— e —

T ——— ——— T ————— | " e —
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7.5 World oil production,consunption and relative deficits/surplus
in _each region/country during 1977 and 1973.

e — B — i " o o —— s - -I.lllloll'Iallulll.llllllilll'-lll’ll"

(Million Tonnes )

Country/Region easl  SRCPRIR Deficit- %extent 1973 L ”mmwwcwm1 ommmwwm
Produ- Cansun- Surplus¢ of depend- Produ- Consum~ Surplus+ endenge
ction, ption, GRCR. etion, pttion,

- - -A-lb e L] L3 - - - w . L] L] . omo . ar:. » .L.o . - - .mt - - - alm-_ o L] . woN.lc . L] Wla.{ I.l.. nllu\_ -ll

North America 541.2 952.7 -411.5 4342 621.3 901.7 ~280.4 3161

Latin America 238,9 192.1 +46.8 24,4 2181 16357 - +108.4) . GEl

West Burope, e 5 696.6 ~626.5  89.9 22.6 . T49,0 | ~726.4 . 97.0

Middle East 1104.4 79.2 +1025,2 =1294.4 1047.1. 64.6 +982,5 ~1520,1

Africa 30640 57.0 +249.0  -436.8 290.6  47.5 4243,1  ~511.8

South Bast Asia .  103,8  94.3 + 9,5 10.1 82,0  77.6 + 4od BeT

- (excluding India) _ PR A :

India 409 2641 - 15.9 60.9 ek B9 - 16,3 68.8

Japan 0.6 2604.1 -259.5 99.8 T 04T 2699 -268,4 Y

Australasia 21.4 3749 -16.5 43.5 18:5 348" . 163 46,8

USSR 5400 39540 +145,0 3647 4230  S17.7 1053 325

Eastern Burope gk 7 IRIR R T o - 80,0 “800 1932  FHaT0 . = 5745 7540

China il L 73.0 +12:0° - —16:4 i D & ¢ TR T 6.4

Total :- 3041.6 DL ey ~2B44eY 2773.2 .. # 7049

N
b | 2 4
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8.1 Key Crude 0il Price Postings around the lorld
These are .b.._.ogm sales prices (except in the U.9. and Indonesia),but prices posted by

Goverricits for computing oil compaly taxes.
. § ser barrel, Postings in effect on dates shown or thereabouts)

.u‘.

] i 19 7 2 . 5 :
nH.mw.H.w..m Oouﬂa u_ Oo.ﬁo‘_ mw nw.m..._..‘.—,t.d H.M\O.d.cl-_ i uu.m.‘u..ﬂu”w AW .N.M.Huuﬂ ; mUHu mw EMKE@I
POES IR /ARABIAN GULF CRUDRS g * __Bept,
9 aadd iRy i ‘ D 6 & 8 9 15 R R
Orude & Gravity
Arab Ligh 24 2.591 3011 5.119 11.651 11.251 12.376 13.000 13.660 NO
Lrad Egrri 39 2.666 3.086 5.682 12251 114951  12.768 134420 14.220 CHANGE
Lrab Modium 21 2.482 2.884 44903 11567 . 11..361 12,9297 12,570 13250 URTO
Arab Heavy . 2T 2245 2,785 4,635 11.4471 11,0417 12,086 12.230 12920 29th
Iran Lisht 24 24579 2,995 5e341 11878 11.475 12,495 a4 =13.010 Scnt.
Iran Heavy 31 2:527 2488 4,009 11,635 . 11.235  H42.360 13,430 H3.450 1978.
Kuwait 21 2,482 2,884 4.903 1158507 11,345 122260 . -
Abu Dhabi
Una Shaif 37 ‘Be642 000 B.537 12.086 11.686 12.575 13,200 14,020
Murbah 2 2,654 34084 6,045 12.636 12.238 #mnmﬁm ._W.L_Mo M.Tmmo .
Zaicun 70 2.687 3,115 5,961 12,566 12.166 12,715 15.340 14160
Iraq Basrah 22 24962 2,977 5.061 1872 Ihe2T2 F2:400 = 13.624 13.55/13.60
Qatar Marine 26 24604 08T - 5505 12:015 - 11.615 " 12,840 'w 13.979
Qatar Dukhan 40 2,705 3,143 5.834 12410 "™M2,014.° 12,740 @ - 14.183
Oman 24 2.634 3.058 5,738 12.208 12.298 NAL @13.677
D ITETTAREAN & ARRICAN CRUDES
Arabd Light 24 34451 4205 77,140 13.647 13,247 NAL NAZ
Iraq Kirlkulk 36 5.484 44243 Te213 NAL N.E NAL -
Libyan 40 3717 4.604 8,925 15.768 15.768 16.060 §8.250
Nigorian 34 3.561. 44,887 8:310 14.691 1 14,691 " 13071 & /
" { - i - - - - - 15.297  15.291
“ D ONES TAW CRUDE (OFFICIAL SPLLING DPRICE )
Sumatra Light 34 2,960 4750 4,750 10.800 12.600 NAZ -
VAN ZUSLAN CRUDES (RUFEREICT. PRICES )
Tia J 2 15 256 U-Omw&. L..@NW n._.o@Mm .._Womwm A#ow.ﬁm A\“.omm_.w
Tia Jpana 31 3,246 5,203 | 5L20% 14.356 14.906 15.579
Oficing a3 Ba3H6 ) 5,447 SEAT 14.876 15.436 16.169
_ UNITFD STATTS(REDRESENTLATIVE PEEING)

Bagt I 228 ... The82.000 4,200 4,200~ "~ "%70,000 *0.600 ®f . —
*womdm@ arices Tor crude not subject to Govermment price controls; .. controlled crudes (about 60%
of output) are nosted at ¥ 5.200 per barrel. .2 Posting not available.Source :0il Grans April26,1977
@iffective Feo,1.1977 PIW 18th August 1975,

s ILES 11th July,1577.
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8,2 Betall pricec snd incidence of taxcs and duties-an Internationa Qomparison as on 31.7.1977
_ : U,5, cents per 1itre,

e T s e g S S S g S e S —— - g Bt el e I S —————

s f

Countrics llotoxr Gosoline Ke rosene

———

Lubricating oil Digtellate Fuel 0il

FR-te g lekes: . Frfae ) Jhh . Damed . Paics Duty Taxes Drice Duty Taxes

A S A e R W e S s 0 P B e S S e e S e S e e 58 e e e B e S S A S T P (e T ST G B B o ) . g B g i A o e B e S S

1 2 , 4 it 6 1 : 8 9 19 11 12

North Lacrica

A.dmbﬂﬂﬁs HGHNuAﬁ-W OJW W-% Amnm OOA = @Woo Oom Atm Aﬂ-o ﬁa W-@
Omﬂwgﬁ A@-W g . ﬂum AN-w - e AWd.m - i 4%0% -~ m-g
1iddle Last
Israc 2k L, (o Wy - 2443 33 5ol 733 8.8 0.9 W A 1A
Latin imerica : . 4
Argentina 21.8 600 13.6 2.1 354 2.6 153.8 15% 4% 3 10.53 15% 348
Brazil 5.1 2 - S 10.0 82,0 = 2.0 202.5 o 23 .9 2240 - e
QﬁHHm mﬁoo d AOuQ A#OO P~ A.% mmwcm 2y ﬂ@.m mo-o - m-o
Batoium > 45,9 22,0 ' 6.0 15.0 1,0 1.0 130, 7 180 g0 27.0 8.0 %e0
wﬂmhﬁm %%!u e mﬂ.A mm-# Vi W.m mqmoo Sl %Od@ mwow o) A%o s
Germany(westP8.1 65  19.3+11% 140.3 6% 19.,3+11%  339.6 6% 19.3+11% 25,2 6%  9.3+11%
Italy 544 M4 391 1349 TA 3.8 i JA WA 1745 A 5.0
H_gm..a.‘_uﬂ.nn.mw 247 -_mnw .mam ;_ﬂ\um .ﬂ-m 0.8 ._MMnm O«.U‘ .—W-@ 176 2.2 0.8
U.K, 3 = 170 1540 - 0.4 130.7 - 1.2 1540 - 1.0
Netherlands.43.4 20.Q 6. 19.7 1ok 0.8 .. W NA 23.5 7.6 0.9
Yugoslavia 37.0 = 2440 15.6 - 5.8 152.6 - 4047 2% .2 - 9.8
South East Asia
Pkistan 2835 8,2 79 8.2 & 61 295 .4 A WA 14.3 21 8.2
FPhillipines 22.4 YA 6.7 15,1 /A 1.0 T4.2 . 8.8 1643 0. Dal
Singapare 2843 14,9  14.9 13.8 0.5 0.5 125.7 9.1 0.1 11.0 - -
Sril anka 3848 = 20% 10.6 = 9% 93,1 6.4 0% 15.9 - 9%
Thajland 1944 643 0, g8 8 iy 0.6 95.5 . ' 1.6 5.8 130 34 0.6
India 0 o 28 T 1444 4.8 35 99.2 NA T 14.9 4.6 T
Japan 42,9 0.8 16,0 16.0 0.4 - 3003 6% - 24,0 O 7.0
mm._uam 10,8 = 0.7 T - 0.4 54,8 10,5 | 2.4 T - 0.4
Africa
Kenys 0 R Tl 18.2 1.6 L/ 54,6 2.6 4.2 2% 45 4.8 1.3
SouthAfrica 32,1 11.7 = 31.0 11,5 - 1377 neg - 32,2 11,6 =
bﬂm&HmFHm Amoﬁ W.& Wa% Aﬂom - - AWWQQ mmom - Amom Wo% m-%

TR SN 0 e e 5 0 it o S e . S S i S e e D . G St e g A e R S S G i gy S s g 58 i e e 4 v e e e B e

-4 T »
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8.4 PXUEL ATRPIIID PRICES OF JBT A-1 PIBRL AT JAJUR

T RUATIONAL ATRPORTS AS OH  1.4,1977 » 1.1.7078

culiadels 10

Cowntry/Adrfield JET A-I Price

TC/U G USC/USG  USC/USG

1477 14178 1.6.78

Austral ia X

Prrty 41435 49 .93 50.29
Sydney 41.35 49 .93 50,29
Bahrain 59.01 60.01 60.01
el giun
Brussels. 65:95 66.15 66,75
B oyt
Cairo. 64.00 64.00 66.00
_thiopia
Aciisabba T6.31% 76,31% T6.31%
fxaiice -
Paris(Orly) 5652 58.07 60.46
Goriany
Frailcfurt 7015 7015 79.08
Aasterdan 63.90 66 .99 71.30
(Schiphol)
Ru&e%ﬁinicino) 63,00 63.80 66.03 v
Lnya
_[_O,j.:lf'(}bi 67; 4-0* 673 4—0* 670 40*
Le banon
Seirut 70.00 T0.00 70,00
lalaysia
fuala Tunpur 57.64 57.64 57.64
lanritius
Plaisance 63.20 63.20 65.20
Siingepore
:EEL,"E‘L I.QbOI‘ 54083 54083 54’083
Switzerland :
Ge:ieva T70.41 T4.86 82,33
United Arab Tmirate
Abu Dhabi 60,01 60.01 60,01
sharajah 60,01 60.01 60,01
United Kingdon
London(Heathrow) 58.73 63 .38 €3 .38
*Leus Rebate 2,00 USC/USG =
Colonbo 55,07 59.07 5507
Kara.ohi 73 .88 73 ° 88 73 - 388
“evalt  (35.80 fils/1ts) 47.12 48.91(NNote1)48.91
llew York 36446 38.46(lote?) 39,94
Teheran(8,50 rials/lts) 46,38 45.78(Note1) 45.78
Toliyo 42.25 43 .07(Note?) 48.95(Narita)

Iote :1-"lonopoly price.

iTote :2-(Lawful Price-lLonsstic Fuel )
Note :3-Air India Contract Price P\ not available




1.

2.

3.
4
5.

6.

Te

9.

Population(1977 mid.) 17910
Density/Sq.Km, 8
- a [ Sl *«™a - - s - -[}n]:-'t. - ;9'}20 - ;9,}'3. 01972‘ - 1975 1976 1977
International Million
BT 493 1143 1689 1353 1987 1917
Exports Million :
Daans 5854 T479 19241 17535 21499 21701
Petroleum exports -do- 4614 6214 17538 16026 19814 19909
Imports c.i.f. -do- 6694 8876 16922 23148 22723 -
Exchange rate** Mlgerian 4.556 4.185 3.997 4.125 4.359 4.035
Dinar per USB
GNP at current 1illion
price Us ﬁ 6026 7431 = 33 - =
Populzation Million 15.27 15.77 16.28 16,78 17.30 17.91
(mid year)
Govt. revenue/ :
expenditure* 1 2 3 l&lﬁll& lﬂlﬁili. lilﬁlzé
Revenue ) illiom 8702 10310 14180 21995
Expendi ture 8 Dinars 8935 10620 14173 21854
Trade with India 197173 1973-74 1974-15 1975-76 1976-77 1977
: (April-
Dec.)
Imports from Indial Rs./@ 0. 16 0.19 0.20 1.54 2.43 4.21
Exports to India §°7°0F° (.21 0.14 > = 0.10 0.27

-2 OOTNTRY WISE PRORITES OF OPEY

Balance of Trade with

-..-—.-.—.—.--—-—.—.—.--—.—.-—.—.—-*.-—.—.n.—.-..._‘—'_.-...-_.-..........._-_ —— .

India

-222— -

1. Algeria

Area ('000 Sq.Km,) 2382

0.05 (=)0.05 (=)0.20 (=)1.54 (-)2'.'33 _(-')3.94

* Refers to Algerian Financial year.

@ Refers to Indian Financial Year,

*% Exchange rate =

larket rate/par rate.

el et bt el
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2. Indonesiz
Area E'ooo)?q.Km.) 1904
Population( '000)( 1977
mid) 139620

Density per Sq.Km, 73

e e e e e e e e et e e e el e S
et et bt bl bt et el et el e e el el e et et el et bt Bt Bl Bt bl e e ] "™ a s =g - . . .

Unit 97e 19713 1974 1875 1976 1977

Ll S Bt el bl Bt el Rt bl bt bl el Bt el Bl Bt bl Bt Bl et Bl el el et Bt Bt Rl Rt Bl el Bendl henll Band Rendl Tendl Sendt bt

1.International Million 574 807 1492 586 1499 2516

Reserve
Eafsigﬁve position ks % 2 35 = X 83
3.Exports Million 1534 3061 7449 7103 8547 10853.
4,Petrol eum exportgs-go- 913 1609 5211 5282 6004 7492 E
S5.Imports c.i.f. -do- 1562 2729 3842 4770 5673 6230
- 6.(i)Exports price : 136 197 429 454 477(E) -

index(1970=100)

(ii) Export Price _
Index(1975 = 100) 30 43 95 100 105 Y

TelMarket ex—-rate at

the end of period - 415 415 415 415 415 415
(Rupizh/US 8)

B.GNP at current Billion 44_05 6508 10201 1208-{ 15035 N2

price Rupizh _ :
9.Population Million 122,61 125.84 129,15 132.55 136.04 139,62
(mid yeer)

9. Covt.revenue/expenditure* 1972/73 1973/74 1974/15 1975/16
Revenue Billion 748 1172 1577 2735
Expenditure Rupiah 736 1164 15717 2735

10.Trade with India@ 1972-73 1973-74 1974-75 1975=76 1976~17 1CTT(April—
Deceanber)
Imports from India Hs..,/ 5«30 26,18 5094 52.02 60.55 23.67

Exports to India ocrores0.27 0.41 2.64 3.44 2,88 14.71

11.Balance of trade
with Tnaia  (=)5.03 (-)26.37(-)48.30(~)48.58 (-)57.67 (-)8.96

(E) = Estimated.
* Refers to Indonesian financial year.
@ Refers to Indian financizl year.




Sois,

3. Iran
& ¢ Area ('000 S7.Km.) 1648
Popul ation( '000) (1976 mid) 33900
Density per sg.km. 21
' Unit t972 1973 1974 1975 1976 1STT
1.International Million 960 1236 8383 - 8897 8833. 1226€
I 88 erves Us ﬁ‘,
“f§S§§§F RS alan T e 21 56 mig. HfeR 160 19
3.0i1 facility lending -—do~ - - 458 1066 1081 1116
4.Exports Billion RBials 306 42 1459 1367 1651 1712 .
5.Fetrol eum exports —do= 276 387 1414 = 1328 1609 1666
6, Imports c.i.f. 30— 183 233 367 700 905 994
7.Exports price 1970 = 100 140 170 565 602 664 -
| e 1975 = 100  19.0 25.4 93.2 100.0 1064 117.1
5 8. Exchange BEbe s Rials/US § 76.38 67.625 67.625 69.275 70.625 T70.47T5
g,.CNP at current Billion .

Bt e - i 1235 1826 3150 3574 4684 -
10.Population(mid year) Million 30455 31.30 32.14 33.02 39.90 -
11.Govt.revenue;’exvend:l.ture* 1972/73 1973/74 1974/15 4915/16 1916/11

Revenue Billion Rials 323 449 1427 1627 1802

Expenditure ~do- 380" 504 1287 1614 1850
12.Trade with Indie @  1972-73 1973-T4 1974-75 1975-76 1976=TT 1977{A:ar%3-—

December
Tmports from India fs./ 24,77 42,78 214,83 270.82 144.50 85.87
Exports to India crores 121.46 267.58 472,66 45929 50787 434.40
(256.35)(451.88)(285.01)
13,Balance of Trade | «4 ‘ : :
bl Thdia +121.46 +224.80 +257.83 +188.46 +363,29 4350.53
- 4 EF::LgI.Jr;s.ir.z I.Jr;cl.{e;:s.ir.zciﬁc;.e P(.JL;’c;u:ie o;l). SE - i '

#Refers to Iranian financial ycax.
@Refers to Indian finaneial year.

*#¥Ixchange rate = Market rato/Par rate.
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4. Irag
Area ('000 Sq.Km.) 438
Population( '000)(1977 mid) 11910
Dengity per Sg.Km. 27

n"‘-""o—l“"n""o"-"‘-_o_u_C_T};:;-;'*c—-:;;é-.“;‘;:(‘}n .15'?& 1975 19?6 1977

—._.—._._._.......'_...-—._....._-.-.._--..._._..._._.__'—'_‘_.._._.-—..—. e e — e ™ e ™ e e— a— o8

1.International Million 182 . 4553 3273 2721 4601 6996
reserves Us )‘3

2,Reserves in IMF —do- 19 33 33 32 32 33

3.(i)Exports(all) Million Dinars369 588 1949 2450 2738 2854
(ii)Bxports POL -30~ 340 555 1921 2415 2691 2807

4. Imports c.i.f. —do— 235 270 700 1245 1025 ”

5.Exports prices index 1970=100 131 155 524 560 599 -
1975=100 19 26 94 100 107 17
6.Exchange rate at the U.S. §/ 2.98 3.386 3.386 3.386 3.386 3.386

end of yeapr ** Dinar

T+GNP at current Million 1338.5 1451.0 3032.8 3802.4 - -

price Dinars

8.Population MIion 10,07 1041 0TI 1142 4151 2191
9.0ovt. revenue/ expendi ture¥* 1972/73 1973/74 1974/15 1915/16

Revenue Million dinars 574 675 3028 3203

Expenditure —~do- 589 675 3649 3641
10.Trade with India® 1972-13 1973-T4 1974-75 1975=16 1976=11 1917

(4pl-Dec.)
Imports from India Bee / 10,98 20,25 T2.85 64,60 46.51 44.14

Exports to India crores 6,60 61.24 251.46 247.61 280.17 217.09
. (56.76)(238.85) (183.01)

1j'Bala§f§L°fngf§de -4.38 440.99 +178.61 +183.Q1 +233.66 +172.95

e e T R A R T T R T T AT AT AT T I T AT AT AT A T AT I e E T ATt T s T e T e

(Figures in brackets includes crude/PCL, cto.)
* Refers to Iraqi financial year.

s e e — e g™ p— g™

@ Refeors to Indian financial year.

** Exchange rate = Market rate/Par rate.
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5, Kuwait
Area ('000 Sg.Km.) 16
Population( '000)(1977 mid) 1090
Density per sd.km. 68

-
— L L . g g g g L R G L o g g g g g d g g — g g s g iy, W
- - - - L . L] L . . - - L] . - L - . - - - . . L] - . . - L] . . - - - .

Unit 1972 1973 1974 1975 1976  1977-

“'o""C"‘l--"‘."o"c—-—o"o-o-o"'.—-_'-l—n-.—-"'n—o—c"‘o---.--—-"‘-—a‘-o—o—c—-—o Ll Tl

1. International Million 363 ‘504 1399 1655 1929 2990
reserve Uus g ey - " '
G| g o 5 - Bge e - 196
3, Exports Million Dinars 841 981 2890 2507 2873 2816
4+ Fetroleum Exports —do-— 780 895 2724 « 2287 2617 2544
5. Imports c.i.f. ~do- 262 311 455 693 970 -
6., Ex.rate at the end of year**
a) SDR/Dinar 2.810 2.794 2.820 2.904 24995 2.939
b) US p/Dinar 3.051 3.371 3.453 3.400 3.485 3.570
T. GNP Million Dinars 1200 1769 3169 3503 - -
8. Population Million 0.850 0.850 0.940 1.000 1.030 1.090
9. Govt. revenue/expenditure¥ 1972/13  1913/74 1914/15 1975/16_
Revenue Million Dinars 629 715 2750 2580
Expenditure —do- 399 477 917 869 .
10.Trade with India 7 1972-73 1973=74 1974-15 1915-16 1976=17 19711
! - : : - : : (Apl-Dec.)
Imports from India HRs.crores 14.95 21.23 38,98 45.59 112,76 89.03

Exports to India ~do— 25,51 T1.13  63.70 62,63 T7.29 28442

13

.B . T P - A -
. 11.Balance of trade with 40 56 49,90 424,72 +17.04 =35.47 -60.61

India,

‘% Refers to Kuwait finonoial year; beginning on 1at April.
Q Refers to Indian financiel year.

#% Exchange rate = larket rate/Par rates
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6. Libys
4rea ('000 Sg.Km,) 1760 i
Popul ation( '000}?1975 mid) 2440
Density per sqe. km, 1
-'_'hm“'*'_'*"'-'_'_'EAE%_'“'?é?é_' 1973 1970 1975 1976 Tom
q. International Million 2925- 2127 3616 2195 3206 4891
Teserve U.S.8
2. Exports S B ok sninasitig 1805 2499 2994
ion dinar
3. Exports of crude oil —do— 196 1032 2110 1804 2497 2591
4« Imports of c.i.f, ~do=- 343 540 818 1062 948 -
5. BExport price index 1975=100 26 37 111 100 ‘ 106 120
6. Exchange rate ** -
a) SDR/Dinar 2.80 2.80 2,76 2.89 2,91 2,78
b) US %/Dinar 3.04 3,350 3.378 3.378 3,378 3,378
Te GNP at current Million 1523 1928 3534 3497 - - >
Prices Libyan Dinar .. :
8. Population Million 2.16. 2,25 2,35 2e44 - -
9, Govt.rev_c_nue/exnendi'hlre* © 1012/73  1973/74 1972/15 1975/16
Revenue ¥illion 599 736 1050 1550
Libyan Dinar
Expenditure ~do~ 599 " 736 1050 . 1550
10, Tra i India @ 1972-73 1973-74 1974-75 121&15,_1975-73' 877 )
4Apl-Dec
Imports from s/crores
Inf 3«55 5.06 8.61 3690  13.11 17,62
Exporfs to Indla -'d.O"' n%. negﬂ neg- negc neg. an.
11.Balance of trade :
with India "'3-55 —5+06 =0.61 —3-90 -13011 —17.52

* Refers to Libyan financial Jear,
Q@ Refers to Indian finaneial Year,

** Exchange rate - Market rate/Par rate,

neg, = Ncgliglbl Se
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7. Rigeria
Aroa ('000 Sq.Km,) 924
Population( '000)(1976 mid) 64750

= Density per 8q. kme T0
L] - - ._l-. - -« a L] .—.-._{}n;’;l ';é;é - ;9%3. ‘1§7& 1975 .1976 1977
1« International Million 376 583 5626 5609 5203 4262
reserve
2.1)Reserve in ILF ~do~ 14 40 41 248 388 413

ii)Of which oil

= wt - - 2 6
faciling lending o= 2 349 290

3. Exports Million Naire 1412 2277 5795 4988 6358 -
4. Tmports c.i.f,. o= 990" 1285 17137 - 37122 5140 =
5. Exports price index 1970100 117 172 432 444 - -
1975=100 23 39 102 100 112 -

6. Exchange rate ** US g/Naire 1,52 1,52 1.623 1.596 1.585 1,535
: SDR/Naize 1,40 1.26 1.325 1.363 1.365 1,264

7. CDP Million Naire 7703 9001 14424 15449 - .

8. Govﬁ;re7aﬂ1e£erenditure* 1972/73 1913/74 1915/75 1975/16 16/11
Revenue Uillion Naire 1023 1769 4190 4712 5523 -
Expenditure T T - 898 1207 2645 n.a. 6964

9« Trade with India®@ A972-73 1973-74 1574-75 1975-76 '15‘»_15—77( 1977 ) :

4pl-Dac

Imports from Ingia Bse/ 9465 11,48 21,87 37.13  24.97 18489

Exports to India ocrores neg. 0,03 0.01 1485 nez, 1404

10. Balance of Tpade - : ;

.~ * Refers to Nigerian financial Year; beginning with 1st April,
Q Refers to Indian financial year,
** Exohenge rate = Mgrket rate/Par rate.
neg. = Negative,




8. Szudi Arabia
Area ('000C s% Xm, ) 2240

Populetion( '000)(1976 mid) 9240
Density per sqe.Kme 4

—————————— . .—.—--.—.—'-.—.—-.—..—._._.—'_..-.—._._o_.—

Unit . 1972 1973 1974 1915 1976 1977

-— - P e Pt Tt T S
—._.._.—‘.-.._......_;._.—.._._.-.—.—..-.—.—-—-—. el bk Rt Bl . s ™ e hal . -

1. International gillion 2500 3877 14285 23315 27025 30034
reserves =1 ) 3

2.i)Reserve position . 36 10 729 1838 2563 2693

in I4F
11)0il fecility lending -do= = - 1688  1TT4" 2498 2581
3, IZxports Billion 19 28 110 58 128 a4
Riyals
de Crgi;oiizroleum i 19 28 110 97. 127 144
5., Imports Ceiefe —do- 471 Te31 10,15 14.82 30.69 2

6. fxport price index 1975=100 19.1 26.1  93.0 100.0 107.0 114.6

7. Exchange rate at the

enc of period ¥*¥
a) Ryals/SDR 4.5051 4.2825 4.3464 441324 441013 4.2576
b) Rikls/US p 4,150 3.550 34530 3.530 3.530 3.505
8. GNP at current Miliion 22577 30094 82349 130487 145431 =
prices Riyals
. Population Million 8.20 8445 8.T1 .97 9424 =
(mid year)
10.Covt.revenue/expenditure * 1072/73 1913/74 1974/15 1915/16
Revenue Billion Riyals 1 O 22.81 . 98,25 11C.%4
Expenditure -do~ 1342 22,81 98,25 95485
11, Trade with India & 1972-13 1913=14 1974-175 1975=76 19?5-?1(1977 )
4pl-Dec
Imports from India fse /oTores 12.14 25.7T1 35.54 5979  T43T 94.87
Exports to India —do—  44.83 131.35 297.65 250.11  331.98 185.67

(n.a.)(129.49)(296.64)(285.07)

12, Balance of trade with
Indiza,.
% Refers to Saudi Arsbian financial year ending 30th June.
2 Refers to Indian financial yeaT.
#* Exchange rate = llarket rate/Par rate.
(Figures in brackets includes crude 0il/POL products etc. ).

32,69 105.64 262,11 230,32  257.61 50.80

-
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9. Venezuela
Area ('000 sq.km.)

Population( '000)(1977 mid) 12740

912

Density per sa. km. 14
S —“'-'-'_'"'_'_'-'"'-°_°aﬁI%-°_;53(5'_'25:(3_'-;9'} . ;9‘}5- .1§Té . -19#'7:{
1,International Million 1732 2412 6513 8861 8578 8214
reserve Us g
S T Bt s s e e
in IMF 5
3.0i1 facility lending -do- - - 308 1704 709 679
4e Exports Million 13754 21020 46418 37706 39894 40724
Bolivares
5.Petroleum exports =do- 12571 18632 44185 35668 37593 38593
6eImports c.i.f, —do— 10608 12094 17955 25840 - -
T«Lxport prices 1910100 ¢34 7197 8556 S8 T gsy o
el 1975100 22 33 94 00 104 114
8sixchange rate at the end
of period *¥
i)Bolivares/SDR 4.723 54169 5,246 5.016 4,987
* ii) Bolivares/Us g 44350 4.285 4,285 4.285 4.293
9« Popul ation Million 10.94 11.28 11.63 11.99 12,36 12,74
(mid year)
10.Govt.revmue/expendifure* 1972/73  1973/74 1974/75 1975/16
Revenue #illion Bolivares 12192 16054 42558 40899
Expenditure —do— 12543 14817 39041 N.&. -
11. Trade with India O 1972-73 1973=-74 1974=75 1675-76 1975-77( ‘1'975
Imports from India fis/crores 0,18 neg, 0.22 110 4,03 ‘1?19 i
Exports to India ~do—~ - 0.22 0.31 009 0.20 0445
12.Balance of trzde with -0.18 0,22 0+09 =-1.01 -3.83 -1.04
India- -
-o-.---.-,-.-—.-.----.'-.-—.—.—--.-.-.-.—.-.—.-.-.—o-.—--—---—.—.—.—.-—-—.-.-—--

* Refers to Venezulian financial year,
3> ~ Refers to Indian financial Year.

** Exchange rate = Market rate/Par rate,
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10. %tar

4rea ('000 sg.km, ) 22
Population('000)(1576 mia) 98

Density per 8q.- km, )
'“"""'""‘"'“'"‘_"'E;Ei-""'?%évé T3 1974 1975 1976 1977
1eInternational Million 28,7 75.5 1T 104.4 137.1  162.2
T'eserves 7 -
2.Reserves position ~do-— S5ed 6.0 6e1 15.3 18.8 1746
in IR == :
3. Exports Million 1740 2467 795 7107 8754 8107

Qatar Rialg

4e+FPetrol eum crude e 1674 '2399 1814 6906 . .8467 8037

eXports
6.Crude oil product- 1970=100 131 152 141 121 135 -.
ion index 1975=100 110 130 118 100 114 102
T.Petrol eum prioces 1970=100 115 156 564 595 625 -
SN 1975=100 19.4 26.3 94.8 106.0 105.2  117.1
8eVoltme of. orude - 1970=100 136 161 144 121 137 122
petrol eum exports index : :
9+ Population Million 0.084 0,085 0.087° .090 098 = — ~

10+ Bxchange rate market
rate/par rate »

SDR per Rial 0.210 0.2100 0.2069 0.2142 0.2175 0.2075

e 042533 042533 0.2508 0.2526 0,2525

11.8ovi, ravenue/erpendi tupe* 197213 1913/14 1974/75 1915/16

Revenue Million Qatar 700 1735 7319 -

Expendi ture - " =do- - 700 . 1354 2964 -

12.0rcde with India 2 1972-73 191}-15‘3514:15,1975~?6 19?6-77'(£§%Ebec}

Imports from India is/erores 3.27 6,93 8.64 10.28 19.30 14.02

E}]’.pcrts to India —do— 0.03 0.01 negs. . 3.70 13.74 3.89

13.Balance of trade : e . i _ .
with Tahts =3424 <6.92 - -8.64 -6.58 5,5 10413

* Refers to Qatar financial Year,
- Refers to Indian financial year,
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G e P e L

P 0y 92 19730 1974 1975 1976 1971
T«International iMillion - 91.T 452.9 688,6 1928.6 824.4
reserves ‘US @B
2-1)RGSf§V§ﬂ§°ﬂiti°n =do~_ 444 4.5 B5.2 134,4 132.6 117.2
ii) 0il facility lending -do- - - T8a4 | 117.1 116.2 102.0
3.Exchange rate 3
i)Dirham per SDR 44762 4.835 4,874 4.676 4.621 4.735
ii)Dirham per US @ 4,386 4,008 3.981 3.994 3.977 3.898
4. EBxports Million Dirham 4745 7198 25305 27250 33770 37038
5.Crude petrol sum & . 66 6
i dom 4541 6953 24966 26647 32566 35657
6o Export prices 1975100  19.8 27.6 98.2 100.0 107.1 115.8
T.Population Million 4198 1.320 0.450 0.656 - o
?mid year)

8.&:&(19 with India

Imports from India As/crores 25,88

fxports to India -do~

Q.,Balance of trade with
India

1973-741974--75.1975=16

1976-T7 1677=78(Apr-Dee. )

44.85 64,87 160.60 110,20
Oe14  0.40 81,59 84.53 66.74
25.74  44.45 16,72 T6.0T 43.46

T B B e 4 e g e g g g g = g g g e o g T o e e e 8 & oo g
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12. CGadben

irea (1000 sq.km.) 258
Population('000) . - 534
(1976 mid)
Density per sq.km. 1=
T TR T A s 1073 1904 a0 1976 1977
1. International ii1lion 23.25 47.88 103.32 146,10 116.17 -

reserves

2. Reperve position —do~ 2,66 2,99 3.07 2.99 2.96 3.10

. i THIE o 5

3. Exports Billion 58-90 84.73 184.34 201.92 271.45 247.26
CF4 France

4. Petroleum exports —do— 23,99 27.51 161.07 171.68 194.76 209.03

5. Imports c.i.f. ° -do- 34.11 35.54 T9.89 95.38 120.02 -
6.Volume of exports 1970=100 119 145 206 209 - -

index . e
7. Population Uillion «516 <520 -522 . 528 .534 -
8. GNP . Billion  98.9 146.6 344.5 = - -

CF.\_:.:. Pranc .

Seilarket rate/per rate of
exchange §

CF4 Franc per SDR 278.21 283.97 272.08 262,54 288,70 285,76
CP4 Prance per US # 256,25 235.40 222,22 224,27 248.49 235.25
10.Trade with India 1972-73 1973-74 1974~-15 1975-76 1976=-11 3977—28 )
apl-Dec
Imports from India Rs/orores 0,06 =~. . 0.0t - 0.0T 0.15  0.08
Exports to India = -do- neg. neg. - - nege. negs

11, Bzlance of trade
3 =\'e - -l et ¥ 1 - 01 —0.08

T T T T AT E T T T T N T e T T BT AT e BT T T T T P T e T T T T T T e e = g = g g™
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13. Oman -

-— = == - e

T T i e 1973 B4 1975 - 1976 197
1.International Million 161.8 1071 193.7 239.0 308.9  400.8
reserves Us

X
i =i
2, Reserve position

in IMF a% ths —do— - e e 18.8 28,5 29.1 23.6
end of period < i3
- 31)0i1 facility lending —-do— - - 14,2 23,0 23.4 20.0
3. Exports total 1llHllion 89 115 393 499 544 544
Oman Riyals
G hait s o e L 88 114 3952 498 543 542
5. Imports oc.i.f. ~do-— 19 41 136 254 251 302
6+ Export prices E o E
Thi o 19T5=100 19.8 27.1 55.0 100.0 103.9 114.4

Te bxchange rate 3

i)Cman Rials per SDR 0.416T 4167 4229 4043 4013 4196
11)Omen Rials per US 2 . #3038 43454 <3454 3454 3454 03454
8. GDP Million Omani 141: 169 569 739 839 813

Rials *
9«.Fopul ation Million « 10 o Ry S | « 19 -
mid year)
10.Trade with Indie 1975/16  1976/71 1971{doril-Dec.)
Imports from India Rs,orores 1946 30.01 22,43
Exports to India ~dg=- 4.91 Q.43 Q.54
11.BalanBe of Trade with (-)14.55 (-)25.58 21.89
India.

T e e T e T AT e T e T e e T e e T L s s i s e 3 s e s et e e e e e e et — e —a—p — a—
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10 TRADE

*
10,1 Overall Balance of International Payments, 1976 & 1977.

(million SDRs

--—...-——..——...-.—-u-——.._-——...————.—.———--—
L Bl e oo Tt Redl Neumk Aot S .l..l.l.l..'.l.l.

1977

Pl hnl bl Baal Bt Seadl Sl Bantt Sl Soatl Tonil Semnd

1976
Industrial countries 4045
Austria 47
Belgium Luxembourg 523
Canada 476
Denmark 50
France 2361
Germany Fed Rep. 2516
Italy 253
Japan 3290
Neth erlands 278
Norway 24
Sweden 468
Switzerland 2570
United Kingdom 793
United States 9064
i1 Ixportingz countries 7623
Al geria 551
Indonesia 792
Iran 31
Iraq 1631
Kuwait 239
Libya 876
Nigeria 339
Saudi Arsbia 3220
Venemuela 221
Other 905
Other primary pro ducing =
countries 6989
liore developed countries 1239
Australia 314
Finland 91
Greece &
Iceland 3
Ircland 263
lMal ta 107
New Zealand 5
Portugal 367
South Africa 636
Spain 962
Turkey 73
Yugoslavia 859
Less developed countries 8270
Other Western Hemisphere 3605
Other Middle East & Africa 142
Other Asia 4531
Total . 105617

9553

713
119
54
121
17
448

46
53
124
1081
300
149
8840
3224
1552
4064
14683

#Overall balances
are measured here
by changes in offi-
cial gold holdings,
in SDRs,in reserve
position in the
Fund,in foreign
exchange reserves,
in other officiclly
held foreign assets,
in use of IMF
credit,and;where
data are available,
in liagbilities to
foreign monetary
authorities.

** Comprisis of #
Oman,eter,
and the United
‘Arab Enyrates.
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10.3 Industrial Countries: Changes in Output end Prices

(per cent)
T . Dhasigs Pron predsding gear
average —
1963-73 1974 1975 1976 1977 1978

Canada Sy N T | 163 4e9 1 246 4.5
United States 440 - 1o —1.3 6-0 409 ’1-05
Japan 1043 -1.3 2.5 60> 5l 5eT
Trance 5e9 Z2e3 0,1 SRa - 24 3.1
Gemany, Fed.Rep. 4.8 0.4 "'205 5'7 2.5 3'1
It&ly 4.8 3-9 ‘*3.5 5-6 1-7 2.6
United Kingdom 3 2.6 =08 Tl - @a Bad 2.9
Other countries 4 4.6 3.5 1.9 3.5, T¥ 2.2
A1 industrial countries 4.8 Oe1 =049 Sed s 3} 4.0
Seven larger t:n:mm;:::iera5 4.8 B = whel Db 38 442
European countries 445 ol e =18 S & 2.8
GNP Deflator

Canada 4¢3 14.9 1352 '9b - 65 6.0
United States 3.9 G.6 9.6 Bek - hsb 642
Japa.n 5-6 20-7 7.4 6.4 6.3 3!9
France 4.6 19.6 129 9«1 943 81
Gmaﬂy, FedaRe?. 4e3 6.9 Tel 33 306 345
United Kingdom 4 6.2 14,5 28,0 15.1 15.4 945
Other countries B3 9T et Ist - TeE 6e3
Al industrialised

countries 4.6 11.9 10-9 703 Te0 6e

Seven larger countries3 4¢5 12.1 10.9 < T Te0 e
European countries 51 10,8  13.5 9 50 T+0

Note: Bot: in this table and in the companion tables, the projections

are based upon several brozd assumptions or working hypotheses: (1

that average exchange rates for Fcbruary 1978 will prevail in subsequent
months through the first half of 19793 (2) that 'present policies' of e
nationzl authorities will be maintained through the first half of 19793
and (3) that the U.S.dollar price of oil will remain unchanged.

1 Compound amnual rates of change. 2 Seesonally adjusted changes,

ot amnmual rates 3 Oross domestic product. 4 Includes 4ustria,

Bel gium-Luxembourg, Denmark, the Netherlands, Norway, Sweden and
Switzerland. 5 4s listed separatcly, aboves

Scurces I.i.F,Survey, May 8, 1970
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10.4 Exports & Imports of 0il Producing Countries in relation
to World Exports & Imports and India's trade,

| (Million U,8s 8)

T T T T T A T R T T T e e e e i A e e g T g g =g g g — g =g —y

Country 1973 1974 1975 1976 1977
1., 4lgeria Exports 1897 4559 4430 . 5163 - 5233
Imports 2242 4058 5855 5311 6952
2. Indonesia Exports 3061 7426 7103 8547 10853
Imports 2720 3842 4770 5613 6230
3. Iran Exports 6263 21515 = 20211 23502 24246
Imports 3393 5433 10343 12894 13750
4« Irag Exports 2193 6600 8297 9272 9664
Imports 506 2371 4215 3470 4052
5. Kuwait Exports 3447 9854 8644 9844 9839
Imports 1052 1552 2390 3324 4796
6, Libya Exports 3454 7129 6058 8442 9666
Tmports 1737 = 2762 3586 3211 5148
T. Nigeria Bxports 3466 9218 7990 10566 11796
Imports 1865 2776 6041 8200 10050
8. Oman Exports 330 1135 1445 1567 =
Imports 169 T11 668 - =
9. Qatar Exports 619 2015 1791 2129 -
Imports 195 2 | 413 817 -

10.Saudi 4rebia  Exports T70T 30991 27737 36124 40932
Imports 1944 2859 4214 8694 17196

11.Us A Ea Exports 1936 6392 6879 8542 9490
Imports 821 1705 2660 3327 4583
12.Venezucla Exports 4892 10834 8800 9299 9487

Imports 2825 4191 6031 7058 9269
13.Totel oil produ-Exports 39300 117771 109443 133085 144795
CINg countrTies  rnports 19900 32212 51196 62683 84205

14.Total World  Exports 524400 772200 796100 906300 1023800

Imports 535300 785500 813500 922300 1053400

15.% of 13 to 14 Hxports To5%  15.3%  13.8% 14.4%  14.1%
Imports 3.7% 4-3% 6.5% 713% 8-0%

16.India's Trade Exports = .2917 3926 - 4299 5013 5655
s 5ih Imports 3210 5046 6135 5094 5843

A AT AT AT AT T A ™ g g B g gy - L Tl el bl A B Tl T B S R

Notes Minor variations in world exports/imports are due to
rounding of,

Sources International Financial Statistics, 1978 issues,
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10.5 Export unit value indices of oil expomriing ccuntries,
India and the industrielised couniries.

Indioes of unit values(prices) in terms of U.S. #
( 1975 = 100 )

— — — — — — e — o —
S e A g T T e g T g g gt g g g gy g BT AT g g g g gy - - -

1974 1975 1976 il &)

. .-.—‘-.-'-.---.-.—.—.-.—._.-.—.-.—.—.-.-..'.—.—.-.-.*.—.-.-.—.—.—.—

I, 0il exportirz countries

Indonesia 95 100 105 -
Iran 3 100 106 17
Iraq 94 100 107 117
Kuwai t | 94 100 106 117
Libya 111 100+ 106 120
Nigeria 100 ®o - 110 -- -~
Saudi Arabia o e 100 107 . 115
W AR, 98 100 107 116
Venezuela " 53 100 104 114

Total 0il expoorting

countries 95 100 107 - 117

II. Ipdia, China & other Asian countrd es

India ! 93 100 99 o

China ' : 106 100 102 - .-109
Totel Asian countries 108 : 100 104 -
III., 41 Industrialised countries 89 100 100 109

(US4, Canada, Japan, France,
UX, Gemmany, Netherlands,
Italy, etc.)

IV. WORLD g2 100 102 =

Source :-International Financisl Statistics.
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011 Revenue of Main CPEC Countri s, *

10,7/ _ :
( #11144n ) 2
Comtay  dg1e. 1913 BT 1975 I T B
ountry .1977/19%
Venezuela 1948 2670 8700 7525 8500 8000 - 5.9
Hgeria “ 700~ 900 3700 3375 4500° 5600 +24.4
Libya - 1598 2300 6000 5100 7500 S400 @ +25.3
Nigeria -1174 2200 8900 657C 8500 9400 +10.6
Iran 2380 4100 17500 18500 22000 23000 + 4.5
Irag 515 1843 5700 7500 8500 ‘9600 +12.9
Kuwait 1657 1900 7000 7500 8500 8500 2
Qatax 255 405 1600 1700 2000 1900 - 5.0
Saudi Arabia 3107 4340 22574 25676 3350 37800 +i2.8
Uehoile 551 900 5536 6000 To00 8300 +18.6
Indonesia . 429 950 3300 3850 4500 5600 4.4
Totals 14374 22512 90510 93296 115000 127100  +10.5
“%* Zxcludes Gabon and Bouador, :
10.8 Revenues per barrel of sxports
B/ bnl
Countzy 1972 1973 1998 1915 1976 o & hari
- 1577/1976-
Venezusla 172 2.33 Gell  9.61 11.64 10,96 - 5.8
Aegeria 1.88 2.43  10.48 10.20 12,33 13455 +13.,1
Libya 1.97 2.90: 11,03 9,61 11,42 12,88 . 442,68
Higeria 1.87 3.00 11.07 10.56 11.64 12,88  +10.6
Iran 1.36 2.08 8.72 10.14 11.16 1292 = 8.6
Iraq 1+51 2,76 8.91 9.55 11.09 12.52 +12.9-
Ku‘ﬂ'ait 1;36 1-?1 ?l46 10‘03 11.09 1‘2I26 +10.5
Qatar 1.45 1.97 8.42 10.63 10.96 13.01 - +18,7
Saudi Arabia 1,44 1.57T © 7.28 9.95 11.06 HMTT  + 6.4
na.---ili. 1.43 1.62 9.1? 9-97 10-65 11-9? +12¢4
Indonesia 124 2. 57 8eT1 10,61 1224 10.96 —10.7
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1010 Intornational Reserves of 0il Producing/Frporting Countri og,

(Million U.S. 8 )

" Countries 1972 1973 1974 1975 1976
1. Mgeria 493 1143 1689 1353 1987
‘2. Indonesia 574 607 1492 586 1499
" 3. Iran %60 1236 8383 8897 8833
4a Irag 782 1553 3273 2721 4601
5. Kuwait 363 501 1399 1655 1929
" 6o Libya 2925 2127 3616 2195 3206
Te Tigeria 376 583 5626 5603 5203
8, Qatar 29 76 72 104 137

B g g = g

e e™ e

1917
2516
12266
6996
2990
4891
4262
162

9. Saudiﬁérabia 2500 3871 14285 23319 27025 . 30034

10s V. Ak - 92 453 989 1929 824
71« Venezudla 1732 2412 6513 8861 8578 8214
12. Cman 162 107 194 239 309 461
13. Gabon 23 48 103 146 _ 116 -

10.11 1nt ernational Reserves of oil exporting countries
: (L411ion SDRs )
Countrics’ 1972 1973 1974 1975 1976 ~ 1971 1976

_________________ (March)
0i1 exporting )

. countrieg 10040 12033 38384 48292 56149 62133 59587

‘dlgeria 454 948 1379 1155 1711 1579 1305
Indonesia 529 669 1219 501 1290 2071 1867
Iran 884 1025 6847 7600 7603 10098 10094
Iraq 720 1287 2673 2330 3960 5759 . n.a.
Kuwait 335 415 1147 1414 1660 2461 : 2587
Libya 2694 1763 2953 1875 2759 4026 3909
Vigeria 346 483 4595 4791 4478 3509 3158

Saudi Arabia 2303 3214 11667 19920 23261 24725 23229

U. i.‘.. Ea

76 370 845 1660 679

4 654
Venczuela 1595 1999 5320 17569 7383 6762 6729

noa. = Not available, ; :
Sourcot Intornational Financial Statistics, Junc 1978, ~

L I
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011 facility d=awings from I.i.F. (1974-1977) :
11'1b; 21oun ogycountries,and cunilatively upto 31 May 1978

(In million SDRs)

___-_.__-._..._.._——..-_.__...-—-———.—.-—-.—.—.-—.—‘—.—.—.—-
..I.I-..I.........l.. a™ a

1574 | 1975 1976  Net oil facilities
drawing upto 31st

Nay 1978
e R e

1. Industrial and 865.7 1662.8 1596.4 -~  4124.9
other furopean :
countries

2, Australia & ot Sam W 106, 6.9 - 238.
Wewzel and = e 4 9_ 1

3. Other less develep— - T64.5 1274.4 500.1 - 2538.9

ed areas of whicht

4, Latin imerican
countries, etc.

156.1 306.1 J58ed. = 618.2

B, Middle-sast other
than o0il export-
ing countries

C.(i)4sian countries : :
other than e¢il 4627 - ST 187.2 = 1027.0
exporting countries

(ii)of which India o 200,0 20%3 - = 401.3

D, AMfrican countries

other than oil = 430.0 2380 . 95,7 i= 464.6
ezporting countries - :

TOT.AL WORLD 1715.9 3043.3 2143.3 = 6502.4

— ™ N e et bl et bl Bl bl St Bl Rt Bl Bt Bt Rt Bl et et Sk Sl Sl bl St Bl Bl S =3 e™ g™ o™

Source §— I.M.F,.'s International Financial Statistics-
July, 1978,
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11.2 Mzjor oil facility drawings from L.il.F.
during 1974 = 1976

(1i11ion SDRs)

—.—._.—.—._._‘...._.—-—.--.—-.—..—..4—._.—.—.'—.—.—.—-.-‘.—.—.-.—'-.—.--.—. »

Countries t574 1975 19576  Total drawing upto Outstanding
end of ~ oil facility
1977 31.12. 1977
SRR e e s s de R T e e ._E”;‘-.-.ﬁ-}.—. .
1. 1taly 675.0 180.2 - 1455.2 1748
2. U.K, - - 1000.0 1000.0 1215
3. Spai - 49642 7549 5724 1 695
4, Turkey - 16948 91.5 26143 317
5. Yugoslovia 139.0 16,2 1855 34047 313
6. Newzel and 85.7 10641 46,49 238.7 290
7.0ther less 764.5 127444 50041 2538.9 Do Be
developed countries
v of MABBIs u1.6 B 40 243.7 292.9
8, Bengladesh  40.4 36.9 14eT 92,0 110.8
9, India 200,0 20143 - 401:3 245
10.Pakistan 97.9 103.4 3447 236.0 284
11.Philiprines - 9649 552 152.0 185
12.Srilanka 3440 3143 12.4 7.6 93
13.Keneya 32,0 28.8 3.1 63.9 33.9
14.Sudan 28,7 48,3 " = 47.0 56.4
15.Tanzania 28.4 23.8 - 5241 61.4
JORLD TOTAL  1715.9 3043.2 2143.4 6502.4
_.-.-.-.—.r-h.;:-;-.ﬁé;.-;‘;;.;l.;;}z.e-:-.—.-.—.—.-—.-.-.—.-.-.-.-,-._.-.-. _____
Source: International Finencial Statistics, July 1977.
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12.2 WORLD SCAILF: FREIGH™ AFEL RATES
(Percentage )
Yeoar General purpose 1.4 iun rangce
st 2208 L.R.1 L.R.2 VICC
B e 25090-44999 45000 80C00 760000
=79999 -159999 & above

RNCIE €. 1 1L O et oAy P, U i i 12 dwt AR O
1971

verase-1971 130.0 1221 102 - BB -
werage-1972 1155 101.9 80.5 69.5 ~
1973
hverage-1973  174.4 151.3 112.1  100.5 -
1574
Avrage-1974 21l 2" 179.4 120,86 97.0 TBsb6
1975
Average-1975 13945 124.8 83.2 "62.7 56.9
Jaiuary 130.9 118.2 T1:8 i T T
TeLruary 136.2 119.8 79.0 58i4 5145
Harch 127.9 119.9 76.8 59.8 52.1
April 13041 119.6 T3 589 5145
a7 131.4 11761 76,0 56:4 50,7
Jie 12641 116.1 T77.0 58.0 5041
July 129.,6 117.9 o a1, S50
-'}'L‘.._';n-.st 150.9 119.9 B 56.7 505
Sevtember 13352 116.6 78.5 573 49.4
Oclober 1578 115.7 TTe4 56,4 48.8
llove iber 1371 114.4 T6.3 55.9 49.2
Decamber 140.8 116.0 75-7 54-1 48.7
Ly~ rage-1976 1327 117.6 TT7e1 57.0 50.
J971
J’.l].l.-'.,l-q'—”.,l'y 1 4-), . 5 1 1 5 .1 74 :6 54‘. 1 47 -4’
e bruazy 156.8 12).2 81.2 57.8 48.9
"":'Ch 16‘).7 11998 81:0 56-1 4'9.1
;!LJJ.-'.:L 160-1 128.3 82.0 5?.2 48.9
.':E?._J’— 16201 117«3 ??08 56&0 48-'-3
June 151 .2 11139 5.1 55> 47.8
July 149.5 111.5 T2.8 55.0 478
st 145.3 110.3 T1.5 53«9 4745
oﬁ-‘LelbeI‘ 138.8 108.8 71 of 53.4 4608
OCJGO‘DBI‘ 149.1 10804 7098 53.1 4‘7.2
}'5'0‘.‘641081‘ 14804 11105 69 04 52-9 47-6
Decn 1ber 155.3 112.5 68.3 52T 4T.4
ﬂverage"1977 15107 11407 7407 54-8 47.9
1878

BEARE) . - k] e ‘te
Tlaxch 154.2 108.0 69.9 52.5 45,2
April 152.8 112.6 68, 51.3 445
Hlay 152.6 110.6 68.1 51.3 44.5
Jditie 149.0 1113 68.0 51.1 44.6
July 148.8 T11..% 70.4 5940 44,3
Aust 146,2 112.2 69.4 52.3 44.4
Averose-1978 151.9 1113 69.2 51.8 44.5

(Jan.iuge.)

——

- — i e
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Au.HzﬁﬁmZpeHOZﬁbAm%omhzﬁm PATES

SDR

l.-lll..-llI.I-.-lnl.IQ'III'.I..II.-UI—I’

Currency units

US dollar per SDRE,
equival ent Septenber 13,

.I-.lnl..l-.lol.oltl.olt_l.-l.ol-ln

0014961
0.012360
0.041312
QeT2711

0.018220
0151431
0.089273
04055919
0.090451
0.053394
0018114
0.0786€9
0.009430
04016156
00256083
0.400000

1976

0.924144
20,5050
44.6148

1.12356

6.55310

2.85035

5.67712

968.653
331. 180

3,02088

6429639

04659038

1,00185
_._‘Mw- NL.‘_A

5. 04460

1152132

dollar except for the pound sterling

dollars per currency unit.

" s 13,1 The SDR: Velghts and Sample Valuation
Currency % Welghts Currency Units Currency Value of the
assisgned  per SDR amounts Ixzchange
to each Sept. 13, und er rates *
currency 1974 Rule C-3
in one SDR
Australian dollal 1¢5 00795866 0.0120 0.50209
Aistrian schilling 1.0 22.3392 0.2200 17 . 80000
Balgian frenc 35 46,7562 11,6000 38.73000
Canadien dollar 6.0 1416870 0.0710 1.02410
Danigh krone 1.5 Te42274 0. 1100 6.03470
Deutoche mark 1245 3.15520 0.3800 2.50940
Rrench franc TaD 5.70290 0.4400 4492870
Ttalien lira 640 1834945 AT.0000 8404 50000
h—.m.HumwﬁGﬂﬁ yen .ﬂim Ww‘wom&a NmnOOOO Mm.wth.mooo
Netherlands guilder 4¢5 3.21297 0. 1400 2.62200
Norweigian krone 15 6.57925 0.0890 5646550
Pound Sterling 9.0 0511360 0.0450 1. 74820
South African rand y 5 0.827667 0.0082 036953
Spanish peseta 145 6842939 1. 1000 67452000
Swedish kroha 2.5 5¢30424 0.130C0 4,37560
U.S. dollar 33.C - 1.18385 0.4000 1.000C00C
# Exchange retes in terms of currency units per U.Se
end the Cenadian dollar, which are cxpressed as U.Se
Rete sourcess London moon retes excopt for the yen,
Soupcet I.LF. Survey 20th Scptemter, 1976, suppfinent to the issues

DPatas IMP Treasurer's Dgpartment.

vhich is the Tokyo representative ratce
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13.3 Currency Units per SDR

P B T

L July. 1977 26th July, 1978
iustralian dollar 1.0461 1.0885
Jugtrian schilling 19,1503 18,568
Balgian franc 41,9628 40,6030
Canadion dollar 1.2424 1.4105
Danish krone T«0510 -
Doutsche mark 2. 7022 2.5753
French franc 57029 He 5252
Itelian lira 1034.92 1059.68
Japanese ya 309,849 244,101
Netherlanis guilder 2.8788 2.7861
Norwegian krone 642063 6+T7627
Pound sterling 0.6812 6,7627
South ifrican rand 10187

Spanish pesecta 8147672 96.9992
Swedish krona - 51368 506884
United States dollar 11715 142550
drgentine peso 463,308 10¢8.67
Bahrain dinar 064635 04869
Brazilian cruzairo 1607283 22,9754
Louadoran sacre 29,2863 3143755
Guatenalan quetzal 101715 142550
Indonesian rupish 436,152 5204833
Iranian rial 82.7337 0844475
Iricsh pound 0.6812 046522
Kuwaiti diner 0e3361 0e3415
Malaysian ringgit 2,9050 063415
Malta pound 044968 044867
llgxican peso 26.5016 204669
Qatar riyel 4.6358 41,8676
Cmani riyal 04046 0.4335
Saudi drabian riyal 4e1352 442733
Udsdeliy dizham de 5663 448670
Veneczucdlan bolivaxr 5.0285 5.3872
Swiss franc 2,8419 2.2299

Note: Tae valuec of the SDR in terms orf the US dollar is determined
as the sum of the dollar values, based on market ecxchange
rates, of specified quantities of the first 16 currencics
shown above, The value of the SDR in terms of any currency
cther than the US dollar is derived from that currency's

exchange rate against the US dollar and the US dollar value
of the SDR,

Sourcet I.il,F.'s Treasurer's Department, July 18, 1977 and
and IMF's July 1978.
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13.{larket_rate for cu:t-i'eng units per U.S. dollar.

B o i L — e o [ — - Sl Tl Tl St B e o 0 T L oy
l¢0!0¢-.|.-.-—'.o-“'-."'cn.ao.o...t.ttot

Country " Unit 1977(May) 1578(May-4pril)
Algeria ~ Dinar 4.16 4.01
Ecuador Sucre 25,00 25.00
Gabon ;  CFA Franc: 247.33 230,60
Indonesia Rupizh 415.00 415.00
Iran Rial 70.625 T0.475
Iraq ‘ Dinar 0.2953 C.2953
Kuwait ~ Dinar 0.2874 0.2771
Libya " Dinar 10,2960 0.2960
Nigeria 3 Naira 0.6514 0.6211
Qatar Riyal Q.3953 0.3876
Saudi Arabia : Riyal 3.530 3.445
U.A.E, Dirham 3.898 3.878

Venezuela Bolivar 4.293 4.293

-.—-u._._—_—-..__-._—-..—._—..———-—-—_—.-.———u—_'—-———
...I.OQOIIOOCOOCOO-..-...--.-.lla.
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13.5 India's cxchange vate vis-a-vis U.S. dollar and
S4D.R. (Marketrate/par or Central rate Y

;;;;T.-.-.-.-;;;;%;;-.ﬁﬁ—.-.fﬁ;;-ééééé;.*:-:-.-.-.-.—.-.-.-.-._
1971 7.033 T.214
1972 0695 0.0008
1973 9008 8. 130
1974 94890 8,078
1975 10462 8e937
1976 10,318 - 84881
1977 9971 84209
1978
January 9797 8.063
February 96965 8,123
March 104429 84433
hpril 104 520 84 500
Hay‘ 104255 84407

v
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13.6  CUSTOMS RATE OF EXCHANGE OF FOREIGH CURRENCIES AND THEIR
R5.100 EQUIVALENT EFFECTIVE JULY'78 AND OCTOBER,1978.

Foreign Currency Rate of exchange of foreign currency

S.No. equivelent to Rse 100 effectives,
JULY! 78 October! 78,
1, 2, = 3 4
= Austrian Sohillings 176 172
2 Augtralion Dollars 10429 - 10463
3 Bolgian Francs 383 373
4 Canadian Dollars 13436 14456
5 Danish Kroners 66460 6590
Ge Deutache Marks 24460 23.90
Te Dutch Guilders 26440 26.00
B French Francs 54400 53.70
9 Hong Kong Dollars 5500 58410
10, Ttalian Lire 10150 10140
1. Japanese Yen 2440 2330
124 Malaysion Dollars 28,00 28,20
13. Noxrvegian Kroners 63490 oo 63430
144 Pound Storling 6.4835 643190
15, Swedish Krbners 54430 5420
16. Swiss Francs 22.10 . 18460

17. UIS.I';- DD]J.CLI‘B 1.1099 12."1‘3
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RIGS IN THE ASTAN RFGIQN

RIG
Qwner

Big John
Atwood Oceanics

Brinkerhoof I
Brinkerhoff Maritine

Chris Segar
Reading & Bates

D M SauAders
Reading & Bates

Diamond M Dragon
Diamond Dragon Drilling

Discoverer II1I

Bxplorer
Santa Fe

Frcecdericksburg
Atwood Oceanics

Fairbanks
Rowan Intermational

Gettysburg
Atwood Oceanics

Glomar Challenger
Global Marine

Glomar Tasnan
Fobal Marine

Grand Large
Forex-~leptune

D-barge
600
20,000

D-Ship
600
20,000

J -up
200
20,000

J-up
600
20,000

D-ship
1000
25,000

J-up
150
20,000

D-ghip
600
20,000

D-barge
20
25,000

D-ship
600
2 ,000

D-ship

D-ship

600
25,000

Tender

s o ————— ———————————

LOCLTION

Operator
Remarks

Indonesia
BErathon
Due mid-May

Indonesia
Cities Service

Brunei
Shell
Term Contract

Indonesia
Liapco

Pakistan,June for
Alaska ,1-yr contract
with "Brathon

Indo-ONGC,

Indonesia
Arco-Arjuna field

Indonesia

Agip

Two wells, then
Marathon

Indonesia
total
Texrm contract

India

ONGC

Texrm contrect
Marathon
Jaman

Scripps
"Mining-cont to
8/78

Phillippines-
Palawvan
Ameoco

E Malaysia-Sabah
Shell
Term contract
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Hakurym 11
Japan Drilling

Hakuryu III
Japan Prilling

Hakuryu IV
Japen Drilling

BRkuryu V -
Japan Drilling

Investigator
Zapata

IJ Pierce
Reading & Bates

J W Nickle
Reading & Btes

Kantan I-
PRC

1':’1'3 eI‘S_k Fx ndu:fer
Meersk

Meersk Assister
Maersk

Margie
Atwood Occanics

Morgan City

Rowan Interrational

Naphai I
PRC

Nanhai II
PRC

Neddrill I °
Neddrill .

355

Seni

1000
30,000

Semni
1000
30,000

J-up
300
27,000

Se a8
1000
30,000
D-ship
450
18,000

Tender

Tendex

—

Catamaran

250

J-up

2250

20,000
Tender

Semi
600
20,000

D-barge
30,000
J—up

300
25,000

J-up
25,000
D=ship

1000
25,000

Tajiwan
CEC
Contract
ending

Japan
Union oil

Sakhalin
Sodeco

-_—

Japan-o ff Kasuni
Gulf
new site

Indonesia
Phillips

Brunei
Shell :
Tern contract

Brunei
Shell
Term contract

China

PRC

Works only for
PRC

Australia
Wapet -,
Four wells

Brunei
Shell

—

Malaysia-Sarawak
shell

Indonesia
Total

China

PRC
Works cnly for
PRC

China

PRC ;
Works only for
PRC

Malaysia
Bxxon




Rig
Owner

Ocean &ndeavor
Odeco

Pai Lung
ERC

Ponrod T4
Penrod

Pinhai II
PRC

Pohai I
PRC

Pohai II
PRC

Pohai IV
PRC

Regional Endeavor
Drillships Ltd
(Atwood)

Rig I
Aquadril Maersk

Rig II
Robray

Sagar Sanrat
ONGC

Sean Cueen
Scan Drilling

Sedco 1354
sedco
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Type
WD
DD

Seai
600
25,000

Sca8

Semi
2500
30,000

D-barge

J-up
100
18,000

J-up -
175
15,000

J-up
300
25,000

D-ship
1000
20,000

Pack unit for
Plat
25,000

Tender

—

J-up
260
20,000

D-chip
1000
20000

Semi
600
25,000

Location
Operator
Remarks

Australia
Isso

China

PRC

Works only for
“PRC

NVew Zealand
Hunt Internatioral
Term contmet

China

PRC

Works only foxr
PRC

China

PRC

Works only for
PRC

China

PRC

Works only for
PRC

China

PRC

Works only for
PRC

Australia-M shelf
Woodside
Term contract

Malaysia-Sabeh
Shell
Term contract

E Mabysia-Sarawak
Shell
Term Contract

India-Arabian Sea
ONGC =
Works only for
ONGC

Indgnesia
Total
Six wells

E Malaysia-Sarawak

shell
Tern contract
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Rig Type Location
Ownexr WD Operator

D Renarks
Secdeco 135E Semi Brunei
Sedco 600 Schll

25,000 Term contract
Shenandoah J-up India
Atwood Occanics 300 ONGC

20,000 Term contract
Tairaron D-ship Gulf of Thailand
Tropic Drilling 1000 Texas Pacific

30,000 -
Trident I J=up E Malaysia-Sabah
Forex-Ncptune 250 Shell

18,000 Contract to 1/79
Wodeco VI D-barge ‘laysia-
Western Offshore Trengganu

600 Exxon

20,000 Accommodations

barge

Wodeco VII D-barge Malaysia-Trengganu
Western Offshore 1500 Exxon

20,600 -
Wodeco VIII D-barge Taiwan
Western Offshore 1500 CPC

20,000 well to well

contract

————— T ——— o ——— T —— T ————— ————— T —— —— s ——————

Cont = contract DD=drilling depth D-barge=drillbarge

D-ship=drillship na=informatlon not J-up=jack up
available.

Plat=platform Semi=senisubmersible wWwD=water depth

Source:-Petroleun News Southeast Asia June,i978



