THE WORLD ENERGY CRISIS AND IRANIAN STRATEGY*

M. Eslami

Ever since 1970 and especlally since the end of 1973
there has been talk of a world-scale energy crisis. Is this
a crisis in the supply of energy to Societies based on in~
dustry and machinery, or is it a crisis within industrial
Societies manifested by a change in their energy supplies? A
good analysis of these two hypotheses shows this crisis to
be the fundamental cutcome of various principles and their
resulting politico-economic strategies. The motivating prin-
ciple of the preducing countries is two-fold:that of the de-
pendence vis-a-vis the companies and the economies to which
they are connected; and the importance of oil from an econo-
mic standpoint and not only from a purely “fiscal" point of
viewl. Historical analyses of all the producing countries
confirm this duality and also show the increasing importance
of the economic factor. It seems that the long term trend
is the replacement of dependence by interdependence through
the homogeneity of the economic and especially the cultural
structures of the so-called developed and developing socie-
ties. Effective forces are working towards this end through
private and public consumption2 and thelir fundamental objec-
tives, 1f not common, are at least similar.

* 1 should like to acknowledge intereéting comments by

Dr. H. Tahmassebi.
. The appropriation of an 1lncreasing proportion  of the

rent due to the difference between the administred price
of oil and its theoretical price could well show the ef-
fect of this strategy.

2. By means of widespread forced saving,the theory of which
has yet to be formulated.
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The strategies which result from this principle may be
seen on an international scale by agreements to share the ca-
pital of the companies, by the withholding of concessions by
means of nationalization or preference of sale granted to
the companies, or by barter agreemetns with the consumer
countries to meet the consumption and industrialization tar-
pets of the states and nations, This principle makes use of
the difficult and yet convenient tactic for revaluing the
price of oil. In this respect there 1s on the one hand the
problem of finding criteria for calculating an optimum price
which takes account of 2ll the present variables. On the
other hand an increase in the price will release an additio-
nal flow of large monetary capital (certain estimates are as
large as 70 billion U. S, $) the possession and use of which
present problems which could under certain circumstances
bring about economic changes not only in the oll-producing
countries but, on a wider scale,in the rest of the world. too
(the West, Eastern Europe, and even the Third World). One of
the consequences of this reflux is the proposed and actual
establishment of banks and investment companies (take , for
example, the Arablan finance company recently founded in
Beirut by Western and Japanese banks and interests from Ku-
walt and Libya, whose operation as from April 1974 will be
banking projects directed towards financing and providing
for the development of Africa and Asia)f Another question is
that of the ability of absorption of these economies.

The companies themselves take note of the new politico-
economicotechnical environment in which their policies must
of necessity follow an optimum path which may have common
fronts with that of their countries. They too have adopted
a more economic and less juridical attitude towards the po-
licy of independence or, more precisely, towards the produ-
cers' policy of "participation"3 and, as any large economic

* For a list of this banks, see The Banker,March 1974.

3. 1t could be maintained that there is an '"objective" al-
liance between producers and companies in so far as the
companies belng intermediaries benefit from a rise in
the prices to consumers., With the new agreements the

companies are managing to opt out of the argument which
has arisen between the producers and the consumers over
the price of crude oil,
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unit, they carry out a policy of integration and diversifi-
cation which conforms to their objective. The complexity
and importance of this new attitude become clear when one
considers the highly capital-intensive nature of the oil indus
try, as well as the localisation of the investments in this
sector which are Influenced not only by economic c¢riteria.
The same is true of theilr strategy of diversification and
their policy of imnovation (coal, bituminous sands and
shales, and also nuclear energy). According to certain stu-
dies, all ten large American companiesa have holdings in
four different sources of energy.

An analysis of the motivating principles of the impor-
ting countries reveals a necessary distinction between, on
the one hand, the economies of the West and Japan and, on
the other hand, those countries of the Third World which im-
port thelr energy-producing materials.

The economlic decline of coal since the sixties, as well
as the production and development of machines which both di-
rectly and indirectly consume increasing quantities of oil-
based energy (motor cars in pﬁrt%cular) in the economies of
the West and Japan since 1950 42 , has made these countries>
realize thelr dependence on Asia and Africa. 1In effect,how-
ever, theilr dependence differs from that of the nations of
the Third World. The dependence of the former is of an eco-
nomic and social nature, and is therefore more general than
that of the latter which is of a technical nature {geogra-
phical localization due to geological accident).

4. See J.-M. Chevalier, Le nouvel enjeu Petrolier, Calmann-
Levy, 2d-edition, 1%74.

"4a"Between 1950 and 1971 the total production of energy in-
creased by about 280%, whereas the production of cil in-
creased by 450%.

5. In 1972 more than 70% of the world's oil was consumed by
North America, Western Europe and Japan,whilst all these
countries together produced enly 28% (620 million tons]
of the total and used enly 9% of their total proved re-
gserves as of 1.1.1972,
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The strategy selected by the Atlantic countries-inclu-
ding Japan 1s complex. Its objective is probably energy
security or could, in the long term, be energy self-suffi-
clency. To understand this it is necessary to distinguish
between the structure, or rather the organization, of this
strategy and its composition. From the organizational po-
int of view two approaches present themselves: that of in-
troducing the producers right at the beginning of the pro~
cess, and making bilateral agreements with them. This tac-
tic, by reason of its simplicity, is put into practice by
some consumer countries such as England (the barter agree-
ment made with Iranm on 25.1.1974 concerning 5 million tons
of crude oil), Italy, Japan, Germany and France (agreements
with Saudil Arabila, Iran, Iraq, Kuwait and Libya). After the
conference held in Washington on 1lth February, 1%74, this
approach which was supported mainly by France,may be called
bilateralist. The second approach which may be termed mul-
tilateralist is supported mainly by the United States and
recognlzes the establishment of an organization for the
purpose of protecting the consumer countries' interests in
the first place, and secondly for negotiating with the pro-
ducer members of OPEC. The co-ordinating body which was
the outcome of the Washington conference is an 1llustration
of this strategy. Should it consist of supervisory group
co-ordlnating the political efforts of the large oil con-
sumers, or should it be a body with an external objective
{of defence or rather of dissuasion), or perhaps a combina-
tion of the two.

According to the approach chosen and the objective of
their strategies, the economies in question will follow two
concomitant courses: measures to obtain oll, and simultane-
ous research and planning programmes, so as to keep pace
with the growing demand for energy by "sure" sources of rep-—
lacement and complement”. This last policy arises natural-
ly from the individual circumstances of each economy with

6. And the tactics differ from country to country: see the
agreement between Japan and France on the sale of en-
riched uranium to Japan (26.1.1974).
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regard to its available resources’ » its existing technology
and, above all, the ability to use the latter (the severe
problems which arise from the application of nuclear tech-
niques are well known:construction of the power stations and
waste disposal)s.

0il consuming developing countries, i.e. the new Third
World, do not have any strategy as such. They are prevented
from doing so as much by one side as by the other. Neverthe-
less, it is clear that a strategy and a real plan taking ac-
count of their development ought to be selected, a strategy
in which the following three groups of each country would
participate: the interested parties, the holders of oil and
other raw materials, and the industrial companies. Such a
policy on'a world scale could be confused with a short- term
solution, so it would have to be worked into a-detailed plan
setting the development of these countries within a mid-and
long-term framework.

Having analysed the strategies of the various existing
pressure groups, We shall now examine the position occupied
by oil in the Iranidn economy and also the oil strategy of
this country. '

7. Coal in the U.S.A. and a little in Germany,asphalt hands
in Canada, bituminous shale in the U.S5.A., etc,

8. 1In this respect, we quote the following statement about
nuclear power: “... plutonium, an entirely artifical sub-
stance and chemical poison (which loses only half its
radio-activity after 25,000 years) is really the most ho-
rrible and most dangerous product man has ever created.
It will not be easy to insure against all risk of spil-
lage or accident while being transported,when there will
be thousands of tons of it throughout the world". Louis
Puiseux, op. cit., 1973, p. 60.
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SECTION 1
OIL AND THE IRANIAN ECONOMY

An analysis of the recent eeonoemic evolution In Iran
reveals a paradox: the multiferm preponderance of oil and
the simultaneous pursuit at least implicit - for an economy
increasingly independent of it. This paradox may Be ac-

counted for in so far as the economy in question follows a
course which integrates oil as a source of revenue (added

value, royaltiesl, tndirect revenue) and as a consumer pro-
duct being either a source of energy or a raw materical.

Subsection I

0i1 Revenue

Many studies take account of and give the statistics
representing the oil revenue received by Iran. In fact ilce
is clear that over quite a long period, ever since 1508,
Iran's oll production haa been steadily increasingz'as is

1. The different types of income cbtained from oil  which
are of a fiscal nature are basically like the rights of
sovereignty on the occasion of the colning ¢f money.

2. Two exceptions to the steady increase of oil production
may be observed: the first may be attributed to the Se-
cond World War when production decreased in 1%41 to 8
million tons, after having reached 1¢.3 miliion tons in
1937, The second exception occurred when oil was natio
nalized in 1951. Production scarcely feached 1 million
tons in 1952, and it was not until 1957 that 35.3 mill-
lon tons were produced, an increase on the 1950 figure
of 32.2 million tens. '

i
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shown Iin the following table:

Table 1. Develcopment of o1l production in Iran

Year Production in thousands of tons
1912 43.7
1915 381.9
1920 1,406.4
1925 4,403.2
1930 6,000
1935 7,607
1940 9,300
1945 17,122
1950 32,259
1955 16,324
1960 51,800
1965 89,400
1970 191,700
1971 223,900
1972 254,000
1973 303,784

Sources: 0.N.U. (Yearly statistics); Bank Markazl Iran (Re~
ports}; Statlatical Centre of Iran.

A study of the rules which controlled the relation bet-
ween Iran and the consortium reveals that the revenue drawn
directly from o1l has been an exclusive function of the wva-
riable quantity produced. There have, of course, been revi-
slons to these rules in the years 19303 and 1950&, but the

previous conclusion remains valid until the disagreements
which have taken place since 1970 and have led up to the oil
crisis analysed above. Between 1960 and 1970, in fact, the

3., The concession of 29.4.1933 between Iran and the A.I.0.C.
is wvalld for a peried of 60 vears until 31.12.1993  and
covers an area of 259,000 square kilometers.

4., In the fifties one must draw attention to the law of 1D,
3.1951 which brings about naticnalization, snd the  ag-
reement of 5.8.1954 between Iran and a counsorviiom of
the & "majors".



24 TAHQIQAT~E EQTESADI

oll revenue of Iran has -2n almost quadrupled,rising from
$285 million in 1960 to $1075 million in 1970, but the
unit revenue has remained virtually stable: 79.6 cents a
barrel in 1963 and 86.9 in 1970.% It is in the 1970's that
the price variable has to be taken into account in the oil
policy of the country.

In the long term, the analysis will take a broader vi-
ew of the oll revenue by adding to it firstly,the income
from exports of oil by the National Iranian Oil Company
($5.2 million in 1968-69 and $29.5 million in 1972-73) and
secondly, the revenue from the sale of currencies by the
oll companies to cover their rial requgrements {125 million
in 1968-69 and $137 million in 1972-73". For some years
now the income from the sale of gas has been added to the
01l revenue figures ($6 million in 1970-71, and $61.2 mil-
lion in 1972-73). Taking all these factors into  account,
as well as the actual overseas expendlture of the N.I.O.C.,

the net income of the oll-gas sector 1s given in the follo-
wing table

Table No. 2

Net 011 Receipts of Iran in Millions of Dollars

Category  1968-69 1969-70 1970-71 1971-72 1972-
73

1. 011 receipts 958.5 1099.0 1268.4 2114.1 2536.0

2. Exportation - - 6.0 35.8 61.2
of gas
3. Currency exp~ 21.0 J1.6 26.0 43,1 31.1

enditure of
the N.I.0.C.

Total={(1+2)-3 937.0 1068.4 1248.4  2106.8 2566.1

Sources: Report of the Central Bank of Iran, 1972-73;
N.I.0.C. Report, 1972,

5. Report of the Central Bank of Iran, Table No, 21.
* See oil in Iran,Tehran 1971, P. 38,
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It is known that a large proportion of the revenue

finances the development plans, but a fundamental problem
arises when the importance of the o0il revenue is considered
after the increases which have taken place since the beginn-
ing of 1973. Given that the technical and economical condi-
tions of production and consumption can be assumed to be st-
able and that current prices remain unchanged (January 1974),
some experts have estimated the additional revenue gf Iran
for 1974 to be in the region of $12 or 13 billion °. It
is true that, taking account of its human and natural poten-
tial, the Iranian economy's capacity of absorption is great-
er than that of many other oil exporting countries. It is,
nevertheless, also true that time is pressing, the channels”
through which this capital would have to go are limited, and
the price structure would become disorganised as & result of
the non-economic injection of this revenue.

An adequate study of this important problem requires ma-
ny more facts and is therefore beyond the general framework
of the present analysis., 1t 1s useful to note, however, th-
at from a fundamental point of view any actions taken to de-
al with this matter ought to be integrated within a policy
which aims to make full use of the productive resources of
the country and avolds superficial measures. This implies a
revision of the Fifth Plan (1973-77) and the adoption of a
longer term (1980-90) agrico-rural plan covering a wider ra-
nge of matters than the existing one. 1In addition, given
Iran's humanitarian role in the regional and international
arena, the importance of its resources, and not forgetting
the possible repayment of its foreign debts, the country can
participate in established financial and technical institut-
ions in order to assist the development of what has been
called since the beginning of the energy crisils the 'real

6. It has been estimated that the consumer countries will
have to provide $67.9 billion ($39 billion from Europe, $15-
-5 billion from the U.S.A. and $13.4 billion from Japan).
This additional revenue will be distributed between the pro-
ducer countries as follows: Saudi Arabia $19 biliion, Iran
$16 billion, Venezuela $10 billion, Kuwait $7.8 billion, Ni-
. gerla 56.8 billion, Indonesia $4 billion, Libya $6.5 billionm,
Iraq § 6 billion.
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Third World' (see Iran's recent decision to take an active
part in the establishment of a neutral financial institut-
ion with I.B.R.D. and I.M.F.).

There is also reason to study the effect of the value
added in the oil industry within the country itself. The
Central Bank's statistics give figures which cdmprise the
amount paid in salaries, the proportiom which goes to the
State (former revenues) and the rest (takes and duty). The
amount paid out in salaries is in the order of $210 milli-
on. But this sum cannot be regarded as being of great im-
portance because of the capital-intensive nature of the
qil industry.

-

Subsection 11

011 and Production

Here we shall emphasize the importance of oil produc-
ts and gas as raw materials and a source of energy within
the framework of the national economy. Because of the wa-
ve of industrialisation and public investment which has
taken place since the sixties, and also because of the di-
stribution of new and increasing revenues, the consumpticn
of energy has experienced, both: in its absolute amount and

in its per capita measurement, a very rapid increase.
The following table illustrates this over recent years in
comparison with some other countries and the world as a

whole.
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Table No. 3

Consumption of Energy

Total 1n Millions of equivalent Per capita consumption

tons of coal. in equivalent kg of
coal,
1968 1971 1968 1971
WORLD 6,018.97 6,817.45 1,733 1,927
U.S.A, 2,080.32  2,327.64 10,398 11,244
FRANCE 163,95 193.04 3,282 3,928
JAPAN 254.47 341.30 2,519 3,267
IRAN 13.17 26.66 486 895
TURKEY 15.12 18.65 451 516

Sources: Unilted Nations Annual Report, 1972, N.Y. 1973, pp.
353 and 355.

In order to explain the problem of the growth of energy
we have obtained the following relations between the per
capita consumption of energy in Iran from 1961 to 1970 and
the per capita income, the industrial production per head,
the urban population and the total population over the same
period,

1. y = -195.61 + 2.88x £r2 = 0,73)
=3.74 + 0.12x (r® = 0.74)

-21.44 + 0.0034x (r2 = 0.94)

-44.4 + 0.0022x (rZ = 0.02)

il

2. ¥y
3.0y
4.y

The same conclusion may be drawn from other statistics
provided by either Iranian or international sources?. In

9. In "World Energy Supplies, 1960~1970" published in 1973,
the United Nations, gives for the total consumption ol
Iran figures of 7.151 millions of equivalent tomns al
coal in 1960, and 25.465 in 1970 (323 equivalent kg of
coal per head in 1960 and 887 in 1970), p. 37.
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addition, these statistics jllustrate the importance assumed
by gas in the composition of energy comsumption in Iran and
its very rapid growth which results from the improvement in
the standard of living and the search for an assured comfort.

Bearing in mind the competition between gas and oil, this
has clear consequences for industry. The consumption of
gas has increased more than ten-fold from 1960 to 1970

(1.390 million equivalent tons of coal to 13.664.)

In spite of the fact that electricity 1is still a  very
small proportion of the total amount of energy consumed, it
too is increasing rapidly (0.001 million equivalent tons of
coal in 196G and C.203 in 1970)10, The speed of this grow-
th may be explained partly by the initial slow growth, and
partly by a programme for installing and carrying of el-
ectricity over the entire country. This attempt at encoura-
ging the use of electricity may be shown by comparing the
relative amounts produced publicily and privately in the to-
tal production of electricityll: in 1967-68 private produc-
tion was 2.30 million KWH and public production was 1.84
million KWH; in 1972-73 the figures are 2.68 and 6.87 respe-
ctively.

It 1s in this way that the structure of energy consump-
tion undergoes a change which is reflected in the entire
economy and affects the industrial composition of the natio-
nal economy and the composition of its foreign trade.

This collection of circumstances is manifest by new
occupations being linked to traditional occupations, by new
commercial circuits, by new costs and cutput structures, as
well as by new incomes. A technique which would provide a
limited response 1s the setting up of 'input-output' tables,
and especially the change of the technical co-efficients of
0ll consuming Industries.

10. op. cit. in (9}, p. 37

11. Central Bank of Iran, Report 1972-73, p. 228
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The following table gives the figures for the technical
cofficients between the oil sector and the other sectors of
the economy for the years 1965 and 1972,

Table No. 4: Technical coefficients of the consumption of
o1l productsl2
1965 1972

SERgs Petrole- Chemical Fatrole- Chemical
1 0.002261 0.002261 0.001496 0.004985
2 0.0 0.030303 0.010417 0.041667
3 0.166202 0.000929 0.200833 0.001281
4 0.008785 0.007321 0.014952 0.007775
5 0.020202 0.001684 0.027793 0.015760
6 0.0 0.020833 0.0 0.009346
7 0.0 0.0 0.0 0.046512
8 0.017857 0.017857 0.017647 0.144118
9 0.032967 0.010989 0.033816 0.019324
10 0.0 - 0,0 0.0 0.004292
11 0.085714 0.0740 0.039841 0.003984
12 0.074074 0.0 0.043269 0.0

13 0.044944 0.011236 0.024129 0.020810
14 0.038462 0.019231 0.020979 0.034965
15 0.005085 0.003390 0.006073 0.005398
16 0.058824 0.0 0.056738 0.007092
17 0.069149 0.0 0.066667 0.0

18 0.001350 0.0 0.001780 0.0

19 0.004132 0.005510 0.005277 0.015831

12. The 19 sectors used for the input-output table are:
1, Agriculture; 2. Mining; 3. 04l; 4. Food; 5. Textiles
6. Timber; 7. Paper; 8. Chemical Products; 9. Non-Meta-
llic minerals; 10. Base metals; 11. Metal products; 12.

Machine tools; 13. Automobiles; 14. Other

manufactured

products; 15, Construction; 16. Water and electricity;
17. Transport and communication; 18, Banking; 19.public
and private services.{Ministry of Economy, 1973).
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These coefficients must be completed before a more ex-
act account may be given of the introduction of o0il in the
productive economy of Iran. In the first place it must be
noted that these coefficients underestimate the intermedia-
ry consumption of oil products In some sectors because it
is supposed that theilr productive structures have remained
unchanged over the period 1965 to 1972. This is true, for
example, of the agricultural sector whose intermediary con-
sumption is 0.3 billion rials in 1965, is the same in 1972,
and is predicted to remailn unchanged until 1976 (Forecasts)
This pessimistic hypothesis only emphasizes the relatively
underdeveloped conditions of 1965 without making an analyt-
ical forecast which takes account of the growth of the mon-
etary components (inflationary tension, increases in reven-
ue) of the economy and hence its fundamental structure.

Secondly, the importance of o0il for the domestic econ-
omy becomes clear only after 1965 through the development
of the chemical, in particular the petrochemical, industry
For example, the input coefficient of chemical products in
agriculture is 0.002261 in 1965, and it reaches 0,004985 in
1972. Given the evolution of consumer behaviour, the stru-

cture of the demography, agricultural production and the
rural sector, it is possible that this coefficient will
approach a figure of 2 per cent. at the end of the Fifth

Plan (1977). This increasing lmportance of oil for the do-
mestic economy is only one of the features of the Iranian
01l strategy which will be studied in the next section.

SECTION II

OIL STRATEGY

The world in which the Iranian oil strategy 1s played

13. Ministry of Economy, op. e¢it., pp. 49 and 55.

14. 1t 1s in 1965 that the National Petrochemical Company
was established (Role of the oil industry in the Ira-
nian economy - N.I.0.C.).

13
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is one of the most complex. It would be a mistake to make
over-simplified analyses and construct models of explanati-
on and decision based on a unique optimum resulcing frem
the use of only a few variables which relate solely to the
problem under consideration. It is really a 'game' with
more than 2 and quite possibly 4 or 5 players who have pol-
itico~economical and technical (military, sclentific) power
and also unequal sources of information and influence which
these same 'players' oppose or overcome. The present anal-
vsis will leave the experts in political science to build
the mcdel representing these relations, and here try to de-
fine only the economic consequences of the Iranian oil str-
ategy both nationally and internatiomally.

Subsection [

Historical Analysis

Historically it has been forelgn action which has
ctharacterised and at the same time comprised the basis of
the Iranian oil policy. This predominance is explained by
the permissive nature of the external oil pelicy which has
been the basis of success,

In order to outline this policy it is necessary to gi-
ve an historical review from which the stability of and the
changes in this strategy may be traced, and consequently
the specific periods over a century of the oll history of
Iran may be singled out.

The concesslon of 25 July, 1872, to Baron Julius de
REUTER for a period of 70 years marks the beginning of this
historyl. Because of its vagueness regarding routes of co-
mmunication (rail links, postal and telegraph services, ca-
nals), mines (excepting gold, silver and precious stones)

1. See G. CURZON, Persia and the Persian Question, 1882,
For a chronological resume of the Iranian 0il industryv
see 0il in Iran, edited by The Iranian Petroleum Inst-
itute, Tehran, 1971, p. 144 etc.
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and banking and customs, and also because of its geographi-
cal area, this concession was rescinded by. NASSERDIN-SHAH
under pressure from Russia. Several years later, by virtue
of 'damages and interests', Baron de Reuter obtained a new
concession 2 whose principal object was the foundation of
a financial and banking monopoly called The Imperial  Bank
of Persia”’. Other concessions regarding, ir -particular,
the oil wells, petroleum products and gas were linked to
this main concession.

The Imperial Bank created a British company called
'The Persian Bank Mining Rights Corporation’. 1In 1890 it
started drilling for oil but abandoned this because of the
difficultles encountered and the small yield,

It was not until 28 May, 1901, that. W.K. D'ARCY* was
granted a concession by MOZAFFARODDINE SHAH for a period of
60 years covering the entire country except for the 5 prov-
inces bordering on tsartist Russia® and representing a tot
al area of 500,000 square kilometres. 01l was struck on 26
May, 1908, and in 1909 the Anglo-Iranian 01l Company was
established.

In 1914 the British government acquired 52.5 per cent.
of the stock of the A.I1.0.C. which became in effect a state

2, This new concession dates from 30 January, 1889. Bote

that in 1877 a petroleum concession was granted to All
AKBAR AMIN concerning the fields of SEMNAN.

3. Note that in 1890 a banking concession was granted to
a Russian subject named POLIAKOV with a view to creati-
ng the Lending Bank of Persia. '

4. In 1896 and 1899 concessions were granted to Mohammad
VALI KHALATBARI (Mazanderan) and to Russian financiers

(Azerbaidjan) respectively. These concessions were
unsuccessful,

5. The 5 provinces werei AZERBAIDJAN, GUILAN, MAZANDERAN,
ESTERABAD (GORGAN), and KHORASSAN,
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—owned company.

About 1930 Iran decided to adopt a policy of industria-
lisation and modernisation. Since the oil revenues were in-
sufficient to meet its needs, the Government had to annul
the 1901 concession by using a juridical argument (resoluti-
ve condition arising from the very naturé of a synallagmatic
contract ...). This was completed on 17 November, 1932, oOn
29 April, 1933, the agreement for a new concession was sign-

ed by the two parties. This new concession modified and
improved the details of the original 1901 concession which
was obtalned at a time when the rulers had no idea of the

economic consequences of such a contract and when the count-
ry was in a state of political weakness"f:

The industrialisation and modernisation programmes ado-
pt=d by Iran both before and after the Second World War cou-
1d not but affect the outlook, judgement, and above all eco-
nomic aspirations, if not of the masses, at least of the ru-
ling and middle class minority of the country. This minori-
ty was alse influenced by the current of idealism which was
spreading throughout the world at that time. The economic
consequence of this change in ideas was the questioning of
the 1933 concession, followed in 1947 by a series of discus-
sions and events. After having refused to approve the aggr-
ement of 4 April, 1946, regarding the estaglishment of an
Irano~-Soviet petroleum company, on 22 November, 1947, the
Parliament (MADJLESS) ordered the Government to enter negot-
lations with the A.I.0.C. for a revision of the 1933 agreem-
ent. A new agreement was made on 17 July, 1949, making pro-
vision for an increase in the proportion of the revenues re-
ceived by Iran. Finally, however, oil was nationalised
by law on 15 March, 1951, and after having reached a level
of operation approaching zero, the oil industry was once ag-
ain set in motion after the agreement of 5 August, 1954,
between Iran and a consortium composed of 8 international
companies (5 American, 1 British, 1 Anglo-Dutch and 1 French).

The origing of this consortium may be traced back to

6. P.D. PEYAMIRAS, Methods of economic intervention in Iran,
1945, pp. 120~121.
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an agreement reached in London on 9 April, 1954, between the
8 companies operating in the Middle East to establish a body
replaéing the old Anglo-Iranian 0il Company which would exp-
loit Iranian oil. Separating oil refining from the more co-
stly and hazardous downstream operations, two technical com-
panies were founded by this agreement and they were known as
the Iranian oil Exploration and Producing Compary and the
Iranian 0il Refining Company, together known as the Iranian
0il Operating Companies. The complex and multiform agreeme-
nt comprises two parts, one of which controls the dealings
of the N.I.0.C. with the A,I,0,C. This agreement is not
linked with the agreements between the A,.I.0.C. and the mem-
bers of the consortium.’

The multiplicity of the opposing parties and interests
and the problems raised made thils agreement-open to  various
different interpretations. This ambiguity is illustrated by
the statement made by a jurist8 who said that it was "an ag-
reement dealing with the management, buying and selling of
Iranian oil",

A description of the 1954 agreement would necessitate a
large amount of detail and is not, therefore, compatible wi-
th the limited nature and general purpose of this paper. It
is possible, however, to summarize its important points. In
principle, the N.I.0.C. 13 the owner of all the oil - fields
and installations., Article 4 of the first part of the cont-
ract defines the responsibilities and the powers of the com-
panles, powers which they possess in the name of the
N.I.0.C. It is in this way that the companies have all the
necessary rights to carry out their technical functions: ex-
pleration, drilling, production, transportation, - storage,
refining and the general exploitation of gas and petroleum.

Article 19 of the contract demls with the policy of
production which is mainly conditioned by the demand of the

: pse _
7. Note that the two technical companies have their liead
offices at The Hague and are Dutch,

8. Charles CARABIBER, a French jurist.
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commercial companies. The total amount of crude o0il to be

produced by the company carrying out the exploration and pr—
oduction must cover:

1. The quantity necessary to provide the N.I,0.C. with
sufficient oil products and derivatives for the domestic co-
nsumption of Iran;

2. The quantity (if any) required to supply the
N.I.0.C. {Article 23);

3. The quantity required by the commercial companies,
as fixed by them,

The compensation envisaged by the companies ig two-fold:
firstly, the amount required to cover their fees and expens-—
es 'calculated on the basis of the principles of generally
accepted and applied book-keeping... “"(Article 13, Section B).
Secondly, the profit of the Iranian 011 Exploration and Prod-
ucing Company comprises 5 np per cubic metre of crude oil
produced and delivered, while the Iranian c1l Refining Comp-
any's profit is 5 np per cubic metre of refined oil,

The commercial companies buy the oil from the N.I.O.C.
at 12.5 per cent. of the posted price., The N.I.0.C. can al-
so obtain its 12,5 per cent of the production in kind.

The proportion which is returned to Iran ecomprises this
12.5 per cent and also 50 per cent of the profits of the co-
mpanies forming the consortium, In effect, however, the ac-
tual revenues going.to Iran were less tham that, due to red-
uctions granted on the price of the Persian Gulf,

The contract of 5 August, 1954, gimilar in its content
and length of validity to those signed by the other countri-
es of the Persian. Gulf, - was.to control the exploitation
of Iranian oil until the end .of the century.. It was valid
for a period of 25 years and subsequantly renewable for a
further three 5-yearly pericds, The content and provisions
of this contract which have Just been analysed depended upon
two 'marginal’ but important points. The first concerns the
matter of indemnity which 1s very delicate because of the
different grounds on which it 1s established and by which it
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1s justified, The lack of published information regarding
the indemnities payable by the other members of the conso-
rtdum to the A.I.0.C. (which became British Petroleum) 1is
one of the problems. Article 1 of the agreement states
that the indemnity payable by Iran to the A.I.O.C. is

25 million sterling to be paid in 10 equal annual ins-
talments of ¢ 2,500,000 beginning on 1 Jahuary, 1957.
The indemnities payable by the other members to the A.I.O.
C. due to their participation in the installations at ABA-

DAN and KHOUZESTAN -60 per cent - a sum of £200 mil-
lion has been declared and another sum whose actual figure
i5 secret (always remembering the rules controlling the

sharing of costs and expenses).

The second point concerns the cholce of the pound st-
erling as the unit of payment and, consequently, the choi-
ce of London as the financial and banking centre for
Iran's overseas accounts. According to the agreement (Ar-
tcles 30 to 33) "all the transactions (those of the conso-
rtium with Iran, the N,I.0.C. included) will normally be
carried out in pounds sterling and Her Majesty's Governme-
nt will take the necessary steps to provide Iran with all
the facilities of a 'transferable account'. Her Majesty's
Government egually undertakes to assist Iran in converting
pounds sterling into dollars".

The 1954 agreement rules that the profits and the lo-
sses of those who took part in the exploitation of Iranian
0ill should be shared. One 1s tempted to say that the
A.I1.0.C. ranks among the losers. To support this theory
it would be necessary to have access to detalled informat-
lon regarding the indemnities it received from its partne-
rs and the real profit drawn from new companles. It is
possible, nevertheless, that the amount of the indemnities
actually paid and to be paid to it only represents a prop-
ortion of its losses and its discounted profits. In  any
case, it is certain that it played its role very skilfully
in order to do its best both from its own point of view
and also from that of its principal shareholder. On the
other hand, the winners are with 1o doubt the American
'majors' and also SHELL, and to a lesser degree the C.F.P.
For a very long time the Americans had attempted in  vain
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to gain a holding in Iranian oil,

It was not until the drastic changes of the 70's  that
the N.I1.0.C. has been able to assume a more rositive fole
in the national oil strategy.

Su-section II

Content of the Strategy

The above analysis outlines the criteria separating
the wvarious strategiles used in the oil industry, There are,
in particular, two inderdependent components of the Iranian
strategy which ought to be emphasized,

The first strategy, which is the most simple and wasg
mest frequently used in the early days of o1l exploration,
may be called 'fiscal', Concessions were granted by the
country owning o1l fields with a view to obtaining income
in the form of royalties. This income, from the point of
view of this strategy, 1is similar in kind and implication
to customs duty except for the traditional nature of the
latter. In the Justification, calculation and use of this
revenue, as capital and as having an impact on the economic
growth, the economic dimension has been absent.

An 1dea of this kind is clearly justifiable when one
considers that an understanding and mastery of the capital-
istic and highly specialised technology of the oil industry
would be impossible, not only for the masses, but also for
the ruling classes of a country with an agrarian and pasto-
ral economy and a primitive society. As a result, such an
industry remained on the periphery of the economy and was
not integrated into it, 1In addition, the lag or rather the
inequality between the financial means and the economic and
accounting techniques of the concessionaire and- those of
the receiving country was such that even those responsible
for the latter could not foresee the way in which o1l would
make a profit.

In the case of Iran this idea prevailed right up until
the first 7-year plan (1949-1956) which brought about the
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integration of oil into the economic development of = the
country., From then onwards it 1s the economic aspect of
the oi1l industry which was stressed. On this-dccasion the
integration of o0il was firmly settled firstly, by the allo-
cation of the one billion rials for the creation of the Na-
tional Petroleum Company (Chapter 4 of the Plan) and, seco-
ndly, by the allocation of the oil revenues in order to fi-
nance the Plan. These revenues accounted for 37 per cent
of a total initially set at $600 million?.

The economlc aspect of the oll strategy, far from bei-
ng a mere slogan, is a plan for the future of oil from a
world socio-economic viewpoint. It simultaneously encompa-
sses and goes beyond the fiscal aspect which, by its very
nature, 1s partial. As with every plan and every feasible
operation, the economlc strategy could net and would not
have existed unless it had combined the possible (internal
and external pfinciples) with the desirable (a perfect fut-
ure in the narrowest sense of the word).

Concrete strategies applied in a sphere like that of
0il lose their 'purity' so that one is surrounded by hybrid
models which, whilst concentrating upon the economic aspect
still contain a certain amount of fiscal aspect. The incr-
easing introduction of the economic dimension into the Ira-
nian oil strategy may be seen both in the foreign and the
domestic policy of the country.

This policy is shown in the Petroleum Act of 31 July ,
1957, which places the necessary juridical means at the
disposal of the N.I1,0.C. so that it can fulfil its mandate
as agent of the oil industry.l0

9. P.B, OLSEN and P.N. RASMUSSEN, ‘An Attempt at Planning
in a Traditional State: Iran' in E.E. HAGEN ' Planning

Economic Development', Richard D. Irwing Co., Homewood,
Illineis, 1963, p. 225.

1Q. See Bulletin No. 185-186, Bank Melli Iran.
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The real potential of petrochemicals, ap important ofr~
shoot of the oil industry in Iran, had been fully realized
for some time no - Consequently a fertilizer factory
was egtablished in Shiraz in 1963 and the National Petroch-
emical Company of Iran was formed by the N.I.O0.C, following
a law of July, 1965, Because of the advanced technology us-
ed in this industry and the importance of sufficient capital
this law authorized co-operation with foreign industries.

In this way three petrochemical complexes were created.
The first 1s the SHAHPOUR CHEMICAL COMPANY established on
the Persian Gulf with equal shares held by the WN.P.cC. and
the Allied Chemical Corporation of the U.S.A.12, This com-
vlex is to be further increased by the addition of a Japane-
5e company, and it is expected to become one of the most
important petrochemical complexes. The other two groups are
k.own as the ABADAN PETROCHEMICAL COMPANY (with a 26 per ce-
nt share held by B.F. Goodrich) and the KHARG CHEMICAL CcOMP-
ANY (with 50 per cent of the shares held by AMOCO, an affil-
iate of Standard 01l of Indiapa)l3,

This represented an lmportant step which achieved the
domestic use of gas energy and also provided a number of pr-
oducts necessary for other industrial and agricultural sect-
ors of the country,

The introduction of gas 1in the real and monetary circu-
its of the country is one of the elements of Iranian strate-
gy. From 1908 to the present day some 140 billion cubic me-
tres of natural gas have been used.*®, In addition to the

11. International Finance Corporation, Potential for priv-
ate investment in the Petrochemical Industry in Iran,
Washington, 1961, 160 pages.

12. The initial investment was in the order of $240 million.

13. These two Broups were established in 1969 and their in-
itial investments were $28 and 5 40 million respectively.

l4. See the report of the National Iranian Gas Company, Ja-
nuary, 1974, p. 11,
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petrochemical settlement, this plan also comprised the sale
of gas abroad, in particular to the U.S.S.R. 15, in order
to finance other industrial investments (the steel mill at
Isfahan). At the same time an attempt was made to develop
the domestic use of natural and liquid gas. In 1963 (the
first year of its introduction in the energy demand of the
country) the consumption of natural gas was only 48 million
cubic metres which represents a mere 1.7 per cent of the
total energy consumed.

Its subsequent use increased rapidly with annual grow-
th rates in the order of 50 per cent, and in 1973 one bill-
ion cubic metres were consumed. Using an annual growth ra-
te of 35 per cent it is possible to calculate that gas con-
sumption in 1983 will reach 17.5 billion cubic metrelS.,
Note that this forecast is based on the past 1963-1973 tre-
nd and is therefore an underestimation. The impact of the
new petroleum regulations (which come into effect in 1974)
on the distribution and production structure of the indust-
ry will give rise to increased consumption and a higher an-
nual growth rate. The investments made by the N.I.0.C. in
order to extend and lmprove its domestic network, especial-
ly in the rural areas (through the intermediary of rural
co-operatives) must also be taken into accounti?.

15.- From 1 October, 1970, to the end of September 1973,
Iran had supplied the J.S.S.R. with some 98 billion
cubic metres of natural gas (op. cit. (14)), p. 27.

16. According to forecasts made by the National Gas Compa-
ny, in 1977 it will be providing almost 20 per cent of
the country's total energy requirements.

17. The N.I.O0.C. report for 1972 points out (p. 9 that
the growth in consumption of all oil products excludi-
ng gas was 10.1 per cent in 1972, whereas the annual

growth rate in the rural areas reached almost 17 per
cent in relation to 1971. '
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To conclude, an analysis will be made of the important
aspects of the domestic policy. 1In the international arena
unilateral measures may be distinguished from cohesive mea-
sures by the agreement of all the oil-producing countries,
Because of 1ts historical, geographical and economic situa-
tion, Iran adopted a unilateral Strategy both before and
after the formation OPEC, We shall now mention the series
of agreements which improved on the original agreement of
1854 which was eventually replaced by the agreement of 3l
July, 1973. These included SIRIP, IPACO, LAPCO, IMINOCO
and SOFIRAN1S,

Following the same principle as that of the agreement
of the ERAP group, two other contracts were drawn upl?, one
with 5 independent European o1l companies?C to create EGOCO,
the other with the CONTINENTAL OIL COMPANY establishing cO-
NTRAN. In the case of EGOCO, the agreement set out terms
regarding the future sale of oil: 1f commercially sufficie-
nt guantities are discovered, EGOCO can buy 45 per cent of
the total if the dally preduction is less than 275,000 bar-
rels, and 30 per cent if the daily production exceeds this
amount. 1In the case of the contract with the Continental
0il Company, the same principle applies regarding the sale,
but there is in addition the qualifying clause that all ex-
penses incurred in the exploitation will be reimbursed at
a rate of 10 cents per barrel if an exploitable amount is
discovered.

A study of the changes over the last 20 years shows
that a revision of the terms of the 1954 agreement in
Iran's favour has been a constant objective, Preparation

for the Fourth Plan (1968-1973) finally made the rulers of
the country resdrt to the oil revenues in order to finance
the anticipated investments. As a result, an order was gi-

138. For particulars of the geographical reglons of each
company, see 0il in Iran, op. cit,, pp. 62-63 (map) .

19. The details of these contracts were taken from those
granted initially to the Consortium in 1954.

20. The companies are: ERAP (32Z); AGIP (28%); HISPANOIL
(20Z); PETROFINA (15%) ; O.M.W, (5%). See Le Monde,
15 February, 1969.
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ven for a 20 per cent annual increase in production, so as
to cbtain an increase in the revenues. This ruling and th-
is 'pro-production' strategy were also iantroduced because
the country's income per barrel had been showing a tendency
to decrease since 195821, It was finally on 12 May, 1969,
that a compromise was struck according to which .the compan-
ies agreed to produce high quality oil and to put forward a
sum of money to cover the costs invalved22,

Recent history shows that the Iranian aconcmy is unde-
rgoing a period of rapid growth. Consaquently a compromise
such as that of 1969 was only a short-term solution to the
specific problems thenm in existence and is only of histori-
cal interest. Whilst preparing and making the necessary
financial provisions for the Fifth Plan (1$73-1978) it was
ilmportant to calculate the amount of available funds. The
initial version of the Plan required an amount of mome $32
billion, of which rather more than two thirds ($22.05 bill-
ion) were to be provided by the oil revenues. To make up
this amount Iran had already completed a barter agreemgnt
with Russia concerning the sale of nautral gas in . return
for the building of factories in Iran.

In the light of the dimensions of the envisaged progr-
amme, it was once agaln neceasary to revise the 1954 agree-
ment with the consortium. As a result a new agreement was
reached on 24 May, 1973, which nullified and replaced the
1954 agreement. This new agreement was approved by Govern-
ment and became law om 31 July, 197323, A detailed analya-
i1s of this agreement should be the subject of a technical

21, See M.A. ADEIMAN 'The World Petroleum Market', 1973,
p. 208, Table VII-2, According to this table, the

payment was 86.8 centa in 1957 and decreased to 80.8
cents in 1970.

22, The consortium also agreed to g0 ahead with the neces-
sary investments to increase the capacity: and the mea-
ns for exporting oil.

23. For the complete text of this law see 'Sale and Purch-
ase Agreement', N.1.0.C, Tehran, 1973, 59 pages.
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study and 1is outside the scope of the present paper. In
short, it 13 possible to say that the agreement brought ab-
out the "practical nationalisation" of oil. Iran regained
ownership of the oil-fields and the Installations and drew
up contracts with the members of the o0il consortium concer-
ing the supply of oil and the provislon of services. The
N.I.0.C. sells to the comsortium members that pProportion of
the total oil production which remains after deducting the
necessary amount for internal consumption and an agreed am-
ount for N.I.0.C.'s own crude oil exportlé,

In spite of the numerous articles of this agreement,
the way was now opaned for a real econowlc strategy on a
multilateral plsane and within the framework of the QPEG.
Thie straregy took account of economie factore such as the
prica of crude oil, devaluation of the currency of account-

ing and payment, world inflation, economic programmes - of
the producer countyiee. Iran, under auspices of OPEC and
perbhapa influencing 1t, had already drawvm attention to

lossas incurred by the devaluation of the surrency of paym-
ent and accounting. As s result,ths prielag problem enabl-
ad this to be A mastarpiece of ccomomic strategy. The sale
by auction of 12 millien tons<> of crude eil by the K.I.O0.C.
8t tha end of 1973 showed the extent ta which the market
vas dominated by the supply which was in the hands of the
producer countries. The Geneva Conference held at the en
of 1973 and the Washingron Conferenca of 11 February, 1974 6,
and their consequauces illustrate that the trend indicated
by this sala was comnected to a very real situation in the
world economy and the forces which causad it. Any plans
made either by the consumers or the producers (under the

24. For details regarding this amount, see Article 2 of
the agreement.

25. The buying price varied from 16 to 17 dollars a barr-
els.

26. See the Washington Energy Conference, U.S. information
service in Tehran, March, 1974, 32 pages.
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auspices of OPEC) could not deviate far from sluch a,trend

The real aim of the oil policy, apart from the prici-
ng policy, is to work the N.I.0.C. into the various techn-
ical and commercial enterprises. 1In addition to particip-
ation in South Africa and in a refinery and fertilizer pl-
ant in Madras (India), present and future plans in Greece,
Australia, Federal Germany, and even Senegal28 must also
be taken into consideration.

CONCLUSION

Without entering into too much detail, the following
remarks clarify the basic trend of the domestic oil policy
of the country. In the first place, the priority given to
the agricultural sector deserves special attention. A
fundamental objective of this policy is to take steps to

27. In the long term, the poelicy of replacing oil by an-
other source of energy might Prove a possibility,
But in this respect there are still too many unknown
factors, not to mention the very rapid increase in
the consumption of energy of all the economies (espe~
clally those of the developing countries),

28. There is talk of a 20 million ton refinery at Dakar
(see Le Monde, 10 and 11 February, 1974). '

27
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deal with the inequality existing in the rural sectorzg.

Not only does this measure need to be integrated within the
general agricultural policy, but it also needs teo be co-or-
dinated with the investment policy and the price of electr-
icity. The content and details of this measure demand tec-
hnical research and will constitute an effective method for

bringing about equality between the urban and rural ine-
omes.,

Secondly, although recognizing the technical characte-
ristics of refining, this provides a means for the creation
of value added in the o1l sector of the country. The Abad-
an refinery has been and still is dominant. It was only in
1968 that the refinery in Tehran was constructed and other
refineries are now planned (Shiraz, Mashad).

Thirdly, the problem of the domestic price of oil and
petroleum products remains unsolved. Should anti-inflation
motives, industrialisation, welfare, or purely economic cr-
iteria be taken into account in arriving at a solution to
this question?

Research carried out by the oil industry seems to pro-
vide an excellent opportunity for advances to be made in
the science and technology of the country. In this respect
real progress continues to be made30. It seems, however,
that a broad application of this research policy would res-
ult in the creation within the country of a very advanced
and relatively varied scientifico-technical base {(chemistry,
petrochemistry, new textiles, mechanics, etc., not forgett-
ing research on the environment). With the economic integ-
ration and technical progress of 2il in the national econo-
my, this policy will provide the best medium for the estab-

29. Im 1972, almost 55 per cent of the natural gas was co-
nsumed in Tehran, Isfahan, Ahvaz and Alborz (see the
reports of the N.I1.0.C and the Gas Company for 1972,
PP+ 27-29 and p. 9 respectively).

30. A look at these efforts may be found in 01l in Iran,
op. cit., p. 93 etc.
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lishment and propagation of technical progress and imnovat~
ion.

Precisely because of the advanced and sophisticated
technology of the oll iIndustry all foreign policy must be
worked out iIn an environment of co-ocperation and interdepe-
ndence. Iran's 1973 agreement illustrates the necessity
for this co-operation, There 13 an economic link behind
the common interests of the producers and the companies.
The two groups compete with the Ianland revenue of the cons-
umer countries3l and their alliance would seem a natural
consequence, There remains, however, the important problem
of the price of oil, fixed by the producers eit-~
her individually or collectively (OPEC). The market is

31.. 1. Composition of the unit cost of oil products in
Europe (1971)

1. Production costs 2z
2. Refining 5%
3. Transportation 10%

4. Taxes and Royalties of
the producer countries 11%

5. Commercialization 21%
6. Profits of companies 4%

7. Taxes of the consumer
countries, 47%
100z

Continued -Page 47.
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being re-established in order to Justify and explain this
price. This is highly commendable. But 1in order to analyse
the price of oil is it not the outcome of forces and recog-
nizable plans such as professional organization and revenues
of innovation and positiond??

In addition to justifying the raising of the posted pr-
ice, there is also the problem of how to use the revenues
thus released and the question of the resulting capital mov-
ements. The problems which have been and will continue to
be prosed illustrate the multi-dimensional nature of the pro-

blew of the monetary and financial aspects as well as the
economic aspects. These include the plan of internal absor-
ptior of thig revemue - the capacity of abserption of the

economy ~ and aid to the poor economies of the Third World

certainly deserves to be given priority and detailed resear-
ch.

31. continued.

2. Analysis of the price of a litre of high octane pe~
trol in France (September 1973)

centimes %
1. Productign 0.01 i
2. Refining G.12 8
3. Transportation 0.08 )
4, Commercialization 6.15 11
5. Revenues of the producer
country 0.09 6
6. French tax 0.90 67
Total in francs 1.35 1g0
This does not take account of the integration which could

exist between the various functions.

32. For a good analysis of the stru-ture of the oil market
see M.A. ADELMAN, op. cit., parts 2 and 3.
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ANNEX A

IRAN'S REVENUES FROM OIL SINCE 1920

Recelpts

Year % Change
Million £
1920 0.6
1925 1.1 80%
1930 1.3 70%
1935 2.2 70%
1940 4.0 80%
1945 5.6 40%
1950 16.0 180%
1955 32.2 100%
1960 101.8 220%
1965 183.6 80%
1970 462.2 1507
1971 771.3 707
1262.3 63%

1972
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ANNEX B
Production of 011 in different Regions

and Iran (Million tons and %)

1860 1880 1900 1913 1920 1930 1940 1950 1960 1972
North America Quantity 0.07 3.6 8.7 37.1 81.4 130.5 190.5 284.4 372.8 614.5
4 100 88 42 71 87 74 .6 65 54.3 35.5 23,6
South America Quantity 0.04 0.33 0.71 16 38,5 91.9 193.2 248.7
)4 2 0.6 0.8 9.1 13,1 17.2 18.4 9.6
Middle East Quantity 0.27 1.77 6.7 15 88.3 272.5 1066
Z 0.5 1.9 3.8 5.1 16.5 25.9 41
(Iran) (Quantity) (0.044) (1.406)  (6.5)  (9.3)(32.26)(52) (254)
(%) (0.08)  (1.5) (3.7)  (3.2)(6.1) (4.9) (9.8)
U.S.S.R. Quantity 0.41 10.4 8.6 3.5 10.8 30.2 37.8 147.9 394
F 4 10 51 17 3.7 6.2 10,2 7 14,1 15.2
Others Quantity 0.82 1.4 5.7 6.2 11 19.4 26.2 64.6 275.8
4 2 6.8 10.9 6.6 6.3 6.6 5 6.1 10.6
Total Quantity 0.07 4.83 20.54 52 93.58 173.0 293.6 528.6 lo51 2599
4 100 100 100 100 100 100 100 100 100 100




