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FOREWORD

This report is submitted in response to the reconnmendations of the first session
of the Committee on Industrial Development endorscd by the Economiic and Socia!
Council at its thirty-first session (resolution 817 (XXXT)).

The report was prepared by the Secretariat with the assistancs of expert con-
sultants, on the basis of available information and certain data obtained from g
number of Goverments.

The report consists of three parts: (a) the Introducti(m~pm'nting out the
increasing importance of hydrocarbons among the primary energy resonrces and
noting the peculiur character of the search for petroleum; (b) part I—investigating
capital requirements for exploration of petroleum and attempting to establish the
range of unit costs for the various operations entailed—such as acrial photography,
geological and geophysical methods of exploration, drilling and so forth, and (c)
part II, briefly analysing in a number of typical cases the total volume of capital
required and the methods of securing these funds under varying conditions, par-
ticularly under different economic systems and pelicies.




EXPLANATORY NOTES

Use of a hyphen (- between dates representing years, e.g., 1933-1953, sigmifies
the fnll period involved, includivg the hegiming and end years,

Reterences to “tons™ indicats  metrie tots, and to “dollars”™ United States
dollars, nunless otherwise statea

The term “hilnon” signifies a thousand million.

Details and percentages in tables do not necessarily add to totals, hecanse
of ronnding.

Certain abbreviations have been used : ENT for Fnte Nazionale Idrocarhuri:
MTA for Miving Exploration and Development Institute [ Turkey|: PIEMEN for
Petrileas Mevicanos: PETROBRAS for Petroleo Brasileiro: TPAQO for Turkish
National Pet-clenm Company; UAR for United Aral Republic: YPF for Yaci-
miemtus Petroliferos Fiseales [Argentina| ; YPFB for Yacimientos Petroliferos
Fiscales Bolivianos.

The designations employed and the presentation of the material in this pub-
lieation do not imply the expression of any opinion whatsoever on the part of the
Secretariat of the United Nations concerning the legal status of any conntry or
territory or of its authorities, or concerning the delimitation of its frontiers.
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INTRODUCTION

I The purpose of the present report is to irvestigate
the capital regnirements of petrolenm exploration and
methods of financing snch exploration. Before embir-k-
ing on this study. however, it may be wseful to consider
brietly the role of the petroleum mdnstry in the modern
economy and to indicate the factors which give rise to
the need for an analysis of the specific problems of
petrolenm exploration.

Tue rosimion of NYDROGCARBONS IN THF  HANGING
PATTERN OF PRIMARY ENERGY CONSUNPTION

2. A icature of recent changes i the pattern of pri
mary energy consumption has hun the growmg mn-
pertance of hydrocarbons ( petrolenm and natural gas)
s compared witl: other primaiy energy sources. The
changes in world consumption are summarized in table 1.

Table 1. Changes in world consumption of emergy, 1929.1989
{ Millions of tons of coal cquivalent, except as ndicated)

Per capita
Fear, .4 Solid Liguid Natural Hydro- Grand oORENMPIOn
ttem furle fuels gas electricity totsl (Kslogrammes)
1929

By weigh 1,367 258 76 14 1,72 &67
Percemage 798 149 4.5 08 100

1959 .

By weighi 2,074 1,218 506 79 3,937 1,348
Percentage 527 309 144 20 0o

Source: United Nations, 11 orld Energy Supplics, 1956-1930, Siatistical Papers, Series |,

No. 4 (Sales No.: 60.XVIL.6)

3. In order to interpret correctly the figures in
*able 1, it should be noted that in 1959 the United
States of America alone accounted for some 35 per cent
of world energy consumption and used petroleum prod-
ucts (including natural gas) to cover 739 per cent of
its needs, whereas in the rest of the world solid fuels
remained the most important source of cnergy. Never-
theless, there has undoubtedly been an absolute increase
in the share of hydrocarbons, particularly during recent
years and in the industrial countries. A example of this
trend is furnished by the Soviet Union, where petroleum
and natural gas accounted fr 24 per cent of consunip-
tion in 1956 and 30 per cent in 1959, The position is
similar in western Europe, where the roportion in-
creased from 21.3 per cent in 1956 to per cent in
1959. A similar trend may also be observed in the case
of the under-developed countries, because of the very
wide range of technical possibilities for the use of hydro-
carbons, as illustrated hy table 2.

THE voLUuME AND STRUCTURE OF PETROLEUM
INVESTMENT

4. A considerable investment effort has been neces-
sary to meet the rapid expansion of demand. It may be
noted in this connexion that in the world as a wf)\'ole,
with the exception of mainland China and the otler
centrally-planned economies, well over one-half of petro-
leum investment has been devoted to exploration and
production. This world-wide average is undoubtedly

heavily influenced by the fact that, in the United States
(whic{ accounted for 58 per cent of world investment
in the petroleum industry during the nineteen fifties )
more than two-thirds of petroleum investment has heen
channelled into exploration and production in the past
decade. Nevertheless, the tendency for exploration and

uction to account for the major part of investment
in petroleum is a universal characteristic (see table 3).

ExTENsION OF PETROLEUM EXPLORATION AND PRO-
DUCTION TO NEW AREAs

5. Because of the importance of petroleum resources
to modern economies, tf:re nas been a substantial ex-
pansion of exploration, and prospecting has been
extended to increasingly numerous and less accessible
areas. Recent resear:ﬁ on the formation of petroleum
deposits has made it possible to determine the combina-
tions of geological conditions whi-h warrant expiuration.
Nevcrtheless, the presence of the necessary geological
strata and rocks in a given ar~a does not necessarily
justify the assumption that there are commercially ex-
ploitable accumulations of hydracarbons ; the depuosits
must also be accumulated in particular geological for-
mations known as “traps”. Even when all the theoretical
conditions scem to be present, exploration is often un-
successful and sometimes results only in the discovery
of reservoirs of water, occasionally accompanied by a
little gas. Man examples illustrating the speculative
nature of petroleum exploration will be given iater in




Table 2. Techmical possibilities for the use of the various multi-purpose
sources of cnergy

“ Bt . [ et oregd e
o il b . LN NP I AN
Floomn \ \ AN \ N\ X
Franispart
Aar \
ixend \
Ka:l « \ \a \a
Sea N\ ‘b .
Indistry
Machine power \ AN \ \ N AN
Flectrical power AN N \ N N X
Steant power N\ \ \ N AE -
\uricnlture 1tractors, ete.s \ — — —
Fleating aund cooking \ \ AY AN X« Xt
& | leetrttiad lines, ¢Fither by direct use of steam and hot
b No longer used. water for heatmg (leelandy or after conver-
Clechnteally po dble bt not vet used. _ st imto clectricity for heating and cooking.
T Techmeally possible and nwed in New o . .
Zealand. “ioking or heating by electricity.

Table 3. Investment in the petroleum industry

LOWORLLA (EXCLUDING CENTRALLY-PLANNEI § ONOMIES OF FUROPE AND MAINLAND CHiNA)

'mited Stabes (tier conntries Total
iihons ihen rn.'d‘;r __\ ,.,r;,, N iorcentage Milbons Percentage
1051190 of dudiars ot total of dotiars ot tetal  of dollars of total

U'rashiction, inclnding  explora-
tion 7510 19 U170 5 sLexn 574
Pipelines 2375 15 2,080 35 4,453 5.0
Seir transport 715 1.4 7310 193 8,025 8.9
Refineries 3790 1.1 6710 178 12,300 14.0
Petro-chenicals U1 1.7 765 2.0 1,665 18
Marketing R 74 AR7S 156 9,758 108
Other Ludn 240 N6 23 1,895 © 21
Tora 220 oo 37773 106 k9975 100.0

Nenree: Chase Manhattan Bank,  1'etr deum Bepartinent,  Capital  Ingestments by the
Warld Petrolewm Industry, by F. G, Cogricran (Now York).

* tuchiding investment in matural gas, but excluding costs of geologics] and geophysical
surveys and leases, which account for $R900 million, of which $6.000 midion was incurred
’ A !

i the United States.

11 Romaxia

Percentuge of

1951 1960 iilvoms of Ly tatal

Faploration of new reserves 6,276 R}
Doy clopment 10,917 55
Construction of refinel ies 2867 14
Torar 200000 100

Svwrccs Information commumcated 1o the Fiied Nations by the Government of Romania.

P2 per cent of total unvestiman o astey CHLZZ2 anlhon a0 1931 1960,

b
-




Table 3 (continued )

HHE Usion ok Sovirg SOCTATINT REbr g

VU e e Ve o,

Tode 1] o, P LSRN
Toral mvestinent in the petroleuwm indusiry IETRE INNTT) frw
lxploration and prodoenon SO N0 1y
-xploration proper Foon i I
Deep development dnthng 1,000 1.7 30 1

Souwrce. Brenner,
petrolenny industry ) ( Moscow, 1939),

Plonivozante neftedobyviavush he:

rromvshilonncsi Lo o e

10 per cent of total ivestmem i the Soviek Union in 1946. 1957,

the report. At this point, attention needs to be drawn
to the risks involved and the mpossibility of predictiug
results until a deposit has been reached by drilting, and
its size has been estimated.

6. 1t is likely that the majority of the most easily
discovered deposits have been found in the arcas already
explored. There are, however, still some virgin terri-
tories which mayv hold large resources. Moreover, the
exploration of deeper strata is now possible as a resnlt
of the steady advances in exploration techniques—i.e.,
in the detection of structural or stratigraphic traps
which may contain exploilable deposits—and the im-
provement of drilling equipment. It is not uncomnion
for new deposits to be found helow ficlds already in
production.

7. The extension of exploration to new areas has
already resulted in increasingly marked chinges i the
world production picture, Although  world production
has increased over the past fifteen years a: a fairly
steady rate of about 6 per cent per anmum, the over-all
figure conceals substantial changes in the position of
the mria producing areas. A number of instances of
these changes may be dedwced from table 4,

Table 4. The ten leadi w

orld
1950, 1950 tnd o)

(Milhons of tons,

8 As the table shows, the mmber of producing
countries increased from twentv-three 1o Bltvwo he
tween 1930 and 1961, and the list of thy en lrgest
petrolenm produeers has clhanged considerably . Further
more, the share of the ten Largrst producers in total
production fell from MR per cent in 1930 1o S per cent
m 19O, an indication of the trend towards nare wide
spread production which appears to he
mon:entum at the present tinie.

watherving

DEFINITION (% THE TFRM “PETROLEL'M EXPLORATION

9. Exploration, i this context, is the stagre of nperi
tions during which various techmiques are applied with
a view to finding whether there is a connnerciatly ex
ploitable accumulation of hydrocarbons in a4 given
region. In other words, it is necessary to denwnstrate
not only that such an accmmlation of hvdracarbons -
present but also that the oil and gas can be extracted
on econotnic terms, taking into consideration exploita-
tion and development costs and local conditions. 'e1-
rolain exploration essentially - comprises peeliminary
reconnaissance work and prospecting. Prefimimary re-
comnaissance includes gencral geological surveys i the

of crude petroleum

creept as indicated)

1930 1on}
United Siate. 123.1 United States 266.7 United States d54.3
Venezuela 201 Venezuela 80,0 USSR tor o
USSR 185 USSR 37.0 Venezuela 1557
Iran 6.0 Iran 323 Kuwait K27
Romania 57 Saudi Arabia 2.6 Sandi Arali ]
Mexico 57 Kuwait 17.3 Iran SR
Indonesi: 55 Mexico 10.4 Iraq RIS
Colom!.iu 28 Indonesia 6.8 Canada 208
Peru 17 Iraq 0.6 Indonesia 210
Trinidad 1.3 Romania 5.0 Suhara 150
Total of the ten 190.4 Total of the 1en 189.6 Total of the 1en [KLLTRY
Percentage of world produc- Ferceniage of worbl produc- Percentage of worldl produc.
tion (194 million tons) 980 lion (523 million tons) 923.6 tion (1,119 million tons) K0
Total number of producing Total number of producing Total number of producing
countrics . 23 countries 44 countries 52

whole area or basin, photogeological napping and,
where necessary, gravimetric surveys. These operations,
which provide an iitial, very general idea of the poten-
tialities of the area, usually require only a provisional
exploration permit, and not an exclusive license,

10. Prospecting consists of & series of intensive liehl
surveys to determine the possible strucinns of the aren
mder study. Geologrical and genphivsical nietheods ol
procedures are nsed, leading, where appropriaite, 0 core
drilling. The next step is test-drilling. the only methed




of ascertaring that a deposit exists In numy enses,
supplomentary <eismie survevs are necessary, These
operations may only he undertaken by the holder of a
ttle o mineral rights, <uch :s a grant of ~le explora-
ten rights, where sueh title . are required Ly law,

I When the resnlis of exploration are favonrable,
development follows, Development drilling is the only
mems of determiing the extent of the deposit and ol
CHNALNG its reserves, Development work (geophysies,
drifling ) 15 therefore inchi 1 in the exploration stage
hecimse a great miny aincertainties are still present even
after oil has been struck. Nevertheless, these rishs are
o some extent comparable 1o those faced by other in-
histrial ventures. This “normalization™ of the risks is
a fortiori applicable to the calenlation of the investment
necessiry - for - collecting  svstems,  exploftation and
storage facilities and means of transport for the petro-
lenm produced.

THE CASE OF THE DEVELOPING COUNTRIFS

12. The subject of the present study is confined to
the capital requirements and methods “of fmancing of
petroleum exploration, as defined in  the preceding
section. The approach adopted is expressly designed to
be of service to conntries in process of development.
The national accounts of developing countries generally
reflect a number of structural imbalances which affect
the budget (inadequacy of enrrent revenne to cover ex-
penditures essential to the nation’s economic life), the
trade balance (because of heavy imports of capital gouds,
on which returns are obtained only after a considerable
time lag) and the distribution of national income {often
insufficient to cover urgent consumption and imvestment
needs). !

13. In this context, it may be uscful to note the
specific goals which developing conntries normally <
themselves. In most cases. developing states are con
cerned to secure petroleum resources that will free then
from reliance on imports by enabling them to cover
‘heir dontestic needs. In such cases, the govermment's
{» mary desire is to discover and exploit  sufficient
petroleum in its territory to stimulate economic devel-
opment and provide a flexible, reliable and rclatively
inexpensive source of energy. In the long run the
investment lccessary to carry out such a programme
should be offset by the strengthening of the nationai
economy and trade balance resulting from the climina-
tion of petroleum imports. Various methods may be
used to execute a programme of this kind, in which
petrolenm is regarded as a means rather than an end,

14. In other cases, petroleum production mav he a
goal in itself, in the same way as the production of any

Thiespite the resiricted scope of this study, examples taken
from the exploration policy of the industrialized states will
he given. Such examples will, however, only be cited in cases
where they niight he of assistance in evialnating a specific
problem. An tept simply 10 transpose <uch cases into the
framework of an analvsis intended for the use of developing
conmiries would be misleading.

raw naterial wlneh s produced primariiy for export
i order to obtam additional resources for national cen-
nomic development. In ihis casc, the problem is not so
much to tinance exploration as to achieve maximum
production. In many cases the resonrces of the country
concerned are insnfficient to attain this goal and foreiga
capital s calle'l upon 16 undertake the exploration
operations. This has been the position in several under-
developed countries whose main resource is petroleumn.
Their primary concert. is to market their oil at the best
prices, and the prablan has been solved in the past by
conchiding agreements with foreign companies, usually
mternational  in scope, which take the initiative in
exploration and pay the government a royalty on each
e of petroleum produced on their concessions,

I5. In the course of time, however, objectives may
change. For instunce, contracts concluded by a govern-
ment and originally designed only to supply domestic
needs may be amended to allow the contracting com-
panies to dispose freelv of the petroleum produced.
In no case has there been a programme which has led
to the results originally cnvisaged. The planned objec-
tives have Deen exceeded, or not realized, either as
regards the quantity or quality of the oil and gas pro-
duced. So far as quantity is concerned, little comment
is necessary. The pattern of consnming and producing
arcas and the regions in which reserves are concen-
trated result in petroleum being essentially a traded
ccmmadity, A policy of national self-sufficiency in this
ficld is unlikely to result in a satisfactory equilibrium
or the optimum use of resources, Every country, whether
't be petroleum-deficient or whether it possesses a sur-
pins, must necessarily look beyond the confines of its
own economy in framing its petroleum policy.

16. Also, the quality of the petroleum produced often
fails to satisfy a country’s requirements. Although less
obvious, this second point is not unimportant. \hile
from heavy crudes the proportion of lighter fractions
can be increased by appropriate technical processes and,
on the other hand, products suitable for use as motor
fucls can be Durned in furnaces, such procedures are
often uneconomic. Cases thus occur in which the crude
petroleim produced cannot meet the requirements of
the producing country and the latter must therefore
trade its products,

17. These considerations indicate that it is difficult,
if not impossible, to establish ¢ priori any close relation-
ship hetween the production goals proposed and the
means to be employed to achieve them. They also help
to explain the international character of the petroleum
industry, resulting from the distribution of the world's

consuming and producing areas and the risks involved
m petroleum exploration,

18 However, whatever the motive which impels
different countries to develop their petroleum resources
or to exploit whatever potential the may have as effi-
ciently as possible, it is essential t t they should be
fully aware of their possibilities in this field: in other

words, that they should know to what extent large-scale
exploration may he worth while,




Part . CAPITAL REQUIREMENTS OF PETROLEUM EXPLORATION

19 The varions phases of petrolenm - exsloration
mvohve many different techniques, the unit costs of
which vary greatly. The total cost of exploration pro-
grimmmes Lso varies greatly, depending on geographic,
cconomic and other factors and  the length of tme
which elapses before deposits are discovered. It is
therefore extremely diffieult to obtain any representative
figures. An attempt will, however, be made in chapter |
o amaly-¢ the principal phases of exploration work
and to estimate their unit cost. Chapter 2 will consider
the over-all capital requirements on the basis of a few
typical examples drawn from completed programmes,

20. The world-wide extension of petroleum explora-
tion, which was mentioned i the Introduction, has
been accompanied by a multiplication of operators and
an increase in the volume of investment. Petroleun
prospectors are being faced with financing problems,
which are in some cases new to them. The following
is an analysis of some of the basic issues involved,

21, Financing problems in the petroleum industry
vary according to the particular stage of operations,
This is no donbt true of other industries, but it is
especially characteristic of the petroleum industry. The
exploration stage is marked by a very high degree of
uncertainty and requires substantial financial resources.
These two features of petroleum exploration also help
to explain why the petroleym industry is characterized
by a very high degree of integration and is constantly
expanding to new areas,

22. The extraction, transportation and processing of
cride petrolenm and the distribution of petroleum prod-
nets involve a normal margin of uncertainty and may
be evaluated on the basis of the same economic criteria
as other industrial activities. In the case of an inte-
grated organization, they constitute the relatively stable
clement on which the more risky venture of exploration
can be based. Theoretically, the ideal situation is achieved
when a suitable dynamic balance is maintained between
resources discovered, resources exploited and available
markets, due allowance being made for the growth of
demand and of consumption, The distinction between
exploration and exploitation might therefore be regarded
as somewhat artificial. Tn fact it is impossible to make
4 complete separation between exploration and its oh-
jectives—the production and ultimately the marketing
of petroleum. The discovery of petroleum deposits leads
to further exploration and provides the capital required
to finance new programmes. Although it is easy to
distinguish technically hetween the two stages, it is
very diffienlt to separate strictly exploration costs from
production costs in the industry’s accounts. Neverthe-
less, it is undeniable that the special problems of financing
in the petroleum industry are principally attributable
to the exploration stage and far less to the later stages,
the cconomic behaviour of which is more or less normal.

Coaereg |
Principal exploration operations and their cost

A, PreLisixary RECON N AISSANG |

23. The first step in mitiatng an exploration pro-
gramme is a critical and detailed apprinsal of all the
available geological literature— pubilications deahing with
surface geology, records of the dnilling of water wells
and other data on the sub-surface geological strneture.
The preliminary recomaissance of the territory should
also inclnde a survey of general conditions i the area,
geographical features, transport facilitics, prospective
industrial development, ete. All of this information will
be required in preparing a more detailed explorition
programme. If exploration of the arcu is not ruled ont
on the basis of this preliminary genceral survey, varions
other methods are nsed to provide additional data, the
choice of methods being dependent on the results of the
initial survey. Among these methods nre aerial photo-
graphy, surface gcological surveys and - geophysical
methods, such as gravimetry and magnetometry.,

Aericl photography

24, In many countrics complete photographic cover-
age is available, providing a very usefnl hasis for initial
geological reconmaissaice. 1f the available coverige s
in a form and on a scale suitable for petroleum ex-
ploration, much time can be saved. Where photographic
coverage is not available, snch a survey can be of great
value for various purposes, in additi m to petrolenn
exploration, such as ining, topographical  surveys,
civil engineering projects, the construction of transport
facilities, irrigation, ctc. The seale adopted for one
purpose may not he identical with that appropriate for
another and it may therefore be of advantage to make
additional surveys on the desired scale, using the fa-
cilities provided for the general progrananc.

25. The photographs must overlap by 60 .er cent
along the line of flight and by 30 jer cent between
adjucent strips. A topographical map of the area can
be compiled from the photographs.  Frequently, the
photographs can also be ysed dircetly to map the pres.
ence of geological featres of interest such as outerop-
ping beds and faultiug. The main geological features
of an area may be identified throngh stereoscopic ex-
amination of vertical photographs, The presence of thick
forest cover is a handicap but is not necessarily a barrier
to the use of this method, since surface strictire and
the nature of the outcropping fornmtions tend to he
indicated by the type of vegetation and the topography.
Where rocks are well exposcd, the hest rontes te) reach
them may be indicated and no substantial featnre of
the area photographed should be missed, Under favonr-
able conditions, photogeology can be the quickest and
cheapest method of pin-pointing the arcas of principal




interest. The cost ol aperations mav, of conrse, e
atfected by tie necd to cstablish sortields ol manvoe
tional comtrod<s bt these i adready exist or 1 any
cise be requived dor ather purposes Weather awill alo
he o factor, s the nmmber of honrs dnring which aenad
photography i peesille wil? vary considerabdy fram aren
to aren, wherens the fined costs will remrin constat
whether or not photography i< heing enaploved,

260 Given good weather and fiung eomditions, the

cost of acrind photographs on a scale of 1-30.00000< abam
S1.200 per spare kilometre of coverage. The prepara-
tion of a topograplical map and the geadogical eann
nation together cost approsimately &4 per sqnare hilo-
metre, Aceording to o Shearer g conaltan geolo ast,
the generally accepted fignee is abont 8230 per sqare
kilomnetre, 17 Leicester® indicites that costs range from
83.25 to $6.3) per square Kilometre, depending on
conditions. The cost s of conrse .mbatantiallyv atfected
by the seale adoptedd “The most connnon seale s
1:30000, It a larger scale wiay be required  dor
detmled work,

27. Photogeology s, of conrse, most usefnl nr those
conmtries  where no o geological  snrvevs have  been
made, While photogeology does not replace snrface
survevs- -which remain essential—it is a0 vahable pre
lminary  which saves tinee anl adds 1o the relia
bility ;i acenraey of the sarface survey, Py the nse of
photogeology, o company operating i the Sahara was
able to complete a recomaissance map of its exploration
area at a quarter of the cost, and in o third of the time,
that wonld have heen required using conventional sor-
face survey methods alone. s g resnlt, the company
was able to conmence productive drilling fess than two
months after the start of exploration operations.

Surface geological surzeys

28, The objectives of snriace geological surveys are
to ascertain whether there are rocks indicative of the
acenrrence of petrolenm (e, source, reservoir and cap
1ocks) and whether onditions have been fnvonrable for
the formation and preservation of any ol or gas acen-
nlation. Eximination of entcrops may provide nseful
information regarding the general natiure of the strata
(althongh geological strnetnres may change rapidly with
depthy and may facilitate the selection of an imual
explnmatory drilling site. Further surface geologieal ~nr-
veys may e necessary oven after seismic work or
dntling has begun, They shonld prove even more nseful
once the result of these operations is known. The area
covered by a geological party in a given period will
obvionsty depend on the terrain and on the amount of
detail which is practicable and desirable. 1n Argentim,
for exaniple, seven parties covered 37000 square Kilo-
metres during 1900, which represents S000 square
kilometres per party per vear, In more difficult cases,
it may prove impossible for a party to survey more
than a few hindred square kilometres per yvear.
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FrOpganmizdion of  exploration”™. Paper presenmied e the
Umited  Nattons Inter-regional - Seminar on - Technigques  of
Petrolqum Development, New York, 23 Lnuary-21 February
1062,

1 For funther details see also Unned Nations Procecdings
of the ited Nations Semoiar on derial Nurvey Methods and
Poawipmeent (Sales Nooo o0 1LES)y,

20 1t is ver ditficult to speciy any average it
cost for gealogieal survey teams becanse of the great
vapation in conditions, particularly as regards the
patire of the werrain and remoteness from bases. The
pollished material fregqaently makes o distinetion be-
tween the costs of geological and - geophysical - work
(as in the case of the Soviet Union). However, C. T,
Jones® consnltant geologist at Tulsa, puts at $29,000
the cost of 300 davs’ work by a surface geological party
exploring s oil basin in the sonth-western United
States measuring 4050 squaze kilometres, half of which
is difficult of access. The generally accepted figure for
a light geological survey party is about $3.000 per
month or abont 835000 per vear. The cost may, how-
ever, be greatly nereased i air transport 15 used.
In anv case, the cost of =nrface geological surveys is
Jight compared to that of the other operations.

Geophysics

30. Geophysical methwds are used to explore to great
depths for the identification of structures which may
contiin petrolenm. The techniques employved are based
on a variety of physical principles and vary in accuracy
and coxt. Gravity survevs and maghetometer surveys,
which employ relatively light equipnient, are frequently
nsed for preliminary reconnaissance of extensive areas.
Telluric methods are less frequently used. Seismic tech-
niques, which are more expensive and require consider-
able equipment, are not employed until it is decided to
make a detailed survey of a limited area.

(AP Gravimetry

31. Gravity surveys determine variations in the
density of mndergronnd  strata by measuring  small
changes in mass at different places on the earth’s sur-
face. Rocks differ in density and a very large accumu-
lation of high density rocks will result in a local increase
in gravity: conversely, a thick layer of sandstone or
salt (which are rocks of relatively low density) results
in a lower local gravity reading. A fault or a major
throw separating terrain composed of rock of different
density will he revealed by an anomaly along the fault
line. Readings are taken at points spaced according to
a snitable pattern (e.g., a grid of one-kilometre squares)
and the most advanced instruments can selectively
measnre gravity variations with a high degree of
accuracy.

32, A map of sub-surface anomalies can be prepared
on the basis of interpretation of a gravity survey, after
making the necessary corrections for latitude and topog-
raphy. A detailed study involving four or five observa-
tions per square kilometre may be made of areas of
particulir interest. Measurements can be made on land
or in water-covered areas. The results must of course
he mterpreted in the light of the geological information
already available.

33. In the article cited carlier, C. T. Jones estimates
that the gravimetry operations required to survey the
typical basin under consideration would take a survey
party 150 days and cost a total of $48,000 or approxi-
mately $9.000 per party per month. P. Leicester quotes
a figure of $5.000 to $28000 a month for land opera-
tions and SR 400 to $28.000 for marine operations.
N 1989 study of eosts in the frane zone provided the
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foll wing fignres (repre-enting the ¢ost of one gravity
survey paerty for one month oy
A

Cootmental Farope 10,800
Sahara (laad) 37,300
Sahara (asitgg helicopters) OO N0
Vamnorial Africa chind survey) 27,500

The average fignre for a great variety of ditferent types
of arca is approxinnately $34.200. The fignres are not
comparable to those giver by Co T. Jones exeept for
operations in i pe. 1t is probable, however, tna the
items covered by e estimates are not identical,

(I Magnctometry

3. In magnetometer surveys, sub-snrface formations
are investigated by stndying the anomalies i the mag-
netic field due to differences in the “magnetic suscep-
tibility"* of rocks. “Magnetic susceptilility”™ is high
the case of ferromagnetic substances, such as magnetite
and ilmenite, low in the case of crystalline rocks, and
extremely low in the cise of sedimentary rocks. Miyg-
netic susceptinihity ranges from 100 for hasic rocks
(basalt) to ten for acid rocks (uranite) and one for
sedimentary rocks. The method s hased on the fact
that the presence underground of rocks with high mng
netic susceptibility distorts the lines of force of the
magnetic field, causing anomalies which may be re-
corded by suitable measuring devices. In practice, mag-
netometry is chiefly useful as a source of information
concerning the interface between the sedimentary for-
mations of a basin and their crystalline substratum.
It does not, however, provide any information oun the
strucure of the sedimentary layers themselves. Mag-
netometer surveys therefore duplicate gravity surveys
to some extent. The results of magnetometer work arc
of assistance in interpreting the results of gravity sur-
veys and vice versa. The two types of survey are
generally carried out simultaneously.

35. Ground magnetometer surveys are of little value
if the data are distorted by disturbing influences at
the surface. Magnetometry caunot be used Gver water
and is expensive in forest or swampland. A method of
making magnetometer surveys from the air has been
developed and overcomes the drawbacks of the surface
method. The air-borne system is somewhat different
technically from the surface method. It is much superior
from the point of view of rapidity of coverage.

36. In the article cited earlier relating to a typical
4,650 square-kilometre area, C. T. Jones estimates that
a ground magnetometer survey would require 150 work-
ing party days and cost a total of $12,300 or $2,500
per month, whereas an air survey would take sixty
days and cost $13,500, or $6,750 per month. Accord-
ing to P. Leicester, the cost of an aero-magnetic srrvey,
per kilometre of flight, is approximately the same as
that of aerial photography. The previously cited study
of operations in the franc zone gives a figure of $R2.000
for a ground magnetometer survey (i the Sahara)
and $5,000 for an air survey (in lquatorial Africa).

(c) Telluric methods

37. These methods, which are not widely used be-
cause of the unevenness of the results w different areas,
make use of the earth currcuts present in the surface
layers and substrata of the earth. The existence of these
currents has long been known, but their nse as a means

of mvestizating sub sirface structnres Los omly hoen
developed i the past twonty voars The cnrreats torng
broad fields swhich are hornzomtal o Domosciens, T
zontal ~substrat, It are deformc T aead alter 1o mrensity
where the strata are ©obded and heterogeneons Vit <
of sneh deformations or anonalio~ can provnde o
nationt concermng the sube<irface strictute

B PProsercring

IR The more elborate wethods of esploration are
not emploved untl the decision Tas been tahen o nbe
a detailed survey of a partienbie area and any neces
sary g rights have been obtined. This doues net
maean, however, that geological sirvey worle s at an
end. The various methods may be combined. Tn dernlad
exploration operations, scismic wiethods and exploratory
drilling are wsed, '

SNetsmie methods

39. I the seismie method a plse is generated in
the gromud and the time tahen by the clastic waves
so generated to penetrate the varving thickuesses of the
strata and return to the surface s measnred. The pnlse
is csed by the explosion of a dvisamite charge i a
small-ciameter hole drilled to w0 depth of a few metres
(the method wmost frequently used), by the esplosion
of the charge on the surface of the ground or m witer,
or by weight dropping. The pulse generated is received
at the surface by means of geophones, after vetleetion
from the interface hotween two rock lavers or after
refraction along such an imterface. Interpretation o
the rate of travel of the pulse provides infornation on
the depth and geometric form of the reflecting or
refracting layers. The rates of travel of the pulses are
recorded at a series of firing points and, on the basis
of a comparison of the results, a map can he prepared
of the underground layers. Detaited studyv of areas
revealing anomalies which might indicate traps pro-
vides a means of determining the contours of the pos-
sible structure. This brief desceription does aot, of
course, indicate the great complesity of seismic operi
tions. The interpretation process is wdso highly intricate.
The "re-interpretation” of seismic data has now becone
a fairly common practice simd lias proved highly usefol.

40, Seismic snrvevs are very expensive hecanse they
involve farge-scale operations requiring comples equip
went and highly trained per~onnel for firing the charges
and recording data il for interpreting resnlts, Snrvevs
are generally carried ont by specrdist frms, Bnay be
nseful to quote a few examples indicating e anit eost
af seismic surveving, i.e, the cost of one sarvey party
for one wmouth. According 1o Leicester, the cost may
range from $HLO00 to STHOO00 for reflection surveys,
COT Jones (op. ety gives the cost of seismie apera
tions in the typical arean mder consideran on as SIX 000N
per survey party-month. Te Libya, hetween 1935
1900, the cost appears to have been abont SSO000, |y
the Sahara, in 1939, the average cost of seismiie retlee:
tion operations wirs about $H0.000 aud that of refric
tion operations abent $TH0,000. In the conrse of 2
detailed survey of a small area in Sonth America, the
it cost wies as high as $150.000. T the light of these
comsiderations, the following  estimates naght be
cepted as average fignres representidive of the likely
cost of operations in developing conmtries :




e fodneo Rk

s s
Track e rated work ndor dosert conbite s 04,000 v 110t
Poatalde eopupent i heasy aeh 43000+ K
St o Daliens supportod by Lo Vs A0 = 4000
1 The cost of sesmte work per snpvey party-

month i~ maeh hicher for operations over witer than
ior thow over ool bt el larger areas can he
covered in g given Tength of time, I Fagnatorial Africa,
for example, e cost of a party conducting a setsmic
airvey over water was $2000000 per month, but the
parts = ontpat was roughly ten times higher than that of
a party operiding duringg the smne period in the Sahara.

Dyilling and allied techwigues

42, At ~ome stage in any exploratory programme it
is necessary to obtain direet nformation concerning
the subenrface formations by drilling. Although hased
on the sime principle as that of drilling wells for water,
in practice the drilling of oil wells is far more com-
plicated. €61 wells have heen drilled to depths of 8,000
metres e depths of 3000 10 4000 metres are nowa-
davs quite common. Naturally, the equipment required
for drilling in depth is more complex ;. for example,
at a depth of 3,500 metres, the dead weight of the
drill pipe will exceed 1000 tons, and the hoisting equip-
ment has to be canle of lifting it at a reasonable
speed. Simitarly, in changing bits, the drill pipe bas
to be hroken down into 27-metre sections, which are
sacked vertically inside the derrick, commonly more
than forty metres in height. Pumps have to be able to
force back the cirenlating mud at a rate in excess of
100 enbic metres per hour in the pipe sections, and
total power requirements for a heavy rig may come to
3000 horsepower, usnally provided hy diesel engines.
The equipment is heavy and butky but it must he
possible to move it from one place to another with a
minimum of dismantling and re-erection. Of course, in
he eare of light rigs, the engines, pumps and hoists
me permanently momted on wheeled cliassis, together
with 1 mast to replace the conventional derrick. How-
ever, in monntain, jungle or swampy comntry, the
diffienlties of moving may he formidable.

43, There are many other complications in drilling.
The cirenlating mud, which in its simplest form is water
with colloidal clay in suspension, has the functions not
only of cleaning, nbricating aud cooling the hit and
of beinging the enttings to the surface but also of sup-
porting the walls «f the hole by exerting pressure
against them, of illing in porous formations penetrated
by the welt with clavey substances and finally of connter-
lalancing  pressure of flnids in certain iormations_and
thereby preventing the disastrous blow-out of ol or
gas which were so frequent in the days of rope drilling.
In view of the mamy different functions of the mud and
the great variety of geologieal conditions, the compo-
sition of 1the mmd has to be continuously controlled and
frequently altcred during the drilling. The use of muds
of density twice that of water is common. The ex-
pense of drilling ix considerably increased by the cost
of buving and transporting nnd  compouents as well
as by the diffienhty of controlling and keeping mud
propertics within acceptable Timits. Wher, extremely
open formations are enconnterd, pan ool of the mind
min tilter through the walls of the well with a con-

serquent partial or iotal loss of circulation. In snch cases
it i~ necessary to thicken the mud and to e plugging
materials, and, where the loss of cirenlation 15 total,
to teall a liming which is cemented below the open
jormation. In exploratory  drilling, the drller must
alwinvs be on the alert for formations containing high-
pressure ol aind gas which might cause a blow-out. I
order to prevent such blow-omts, the drill pipe at the
well head s fred with hydranhically operated rams
which are placed between the derrick platform and the
grommd, and which can be closed at the first sign of
tronble.

(ay Types of well

44, There are four types of test well:

(1) Core drills: before drilling any wells down to
the depth of the suspected oil-bearing formations, it 1s
often considered necessary to drill small-diameter holes
to a limited depth (a few hundred metres) for the
purpose of clarifving and confirming the frequently
ancertain indications provided by surface methods or
geophy. ical evidence.

(i) Stratigraphic drilling: One or wmore strati-
graphic tests need to be drilled through the entire
sedimentary sequence for the purpose of checking the
ocenrrence of source and reservoir rocks, measuring
seismic velocities and obtaining necessary geological
evidence of importance in regional studies. A depth
of 3.000 wetres for such wells is not an uncommon
target in the early stages of exploration.

(iii) Wildcats: After sufficient information has been
obtained. exploratory wells are drilled at sclected loca-
tions for the purpose of studying the formations pene-
trated, of noting the nature and the pressure of the
fluids in those formations, and finally of finding oil.
The depth of these wells varies considerably, since oil
or gas accnmulations have been found at less than 300
metres and below 6,000 metres.

(iv) Outstep wells: 1f oil is discovered, it is nec-
essary to drill a number of wells to determine the
amount and extent of the accumulation before embark-
ing on the expense of development drilling and the
installations necessary for production.

(b)Y Well logging and testing

45. In earlier days, only two methods were available
for determining the characteristics of formations under-
gronnd. Qualitatively, different rocks could be distin-
guished by their relative ease of drilling. For more
precise determinations, and for quantitative measure-
ments, it was necessaty to examine the drill cuttings
bronght to the surface or to extract a geological sample
by coring. These methods are still used: drilling speed
makes it possible to determine exactly where to core, and
cuttings and cores permit geological and palcontological
<{udies and laboratory determination OFa the physical
properties of reservcir iocks. However, coring is
expensive and in spite of improvements in techniques,
recovery is uct always complete. Nevertheless, cores,
which may be as much as twenty metres long, provide
essential information in explor:tory drilling.

46, About thirty years ago, new methods were
introdnced for measuring various physical properties
of formations penetrated by drilling and for providing
1iformation relating to the composition of the forma-



tions, their porosity, permeability and fluid content.
These methods make possible the precise correlation of
the re.ults of different testing procedures as well as
the location of oil reservoirs piassed through by some
wells without being detected; they thus lead in many
cases to the discovery of new deposits. The earliest of
these methods and the one still most widely used is
electrical logging, still called “electrical coring™. More
recently this method hLas been supplemented by other
techniques whose importance and use are constantly
increasing (caliper, rachoactivity and sonic logs), and
by related techniques concerned with drilling, formations
and fluid content (dip and strike of formations, diameter,
temperature, etc.). A logging programme may inchide
spontaneous potential, short normal, lateral and in-
duction electric resistivity logs, micro logs and gamma-
ray and neutron iogs.

47. The average cost of logging is one dollar per
metre. From the practical point of view, these logging
methods have the advantage that recording instruments
are run down into the well on a cable connected to the
control equipment. This makes it possible to determine
the depth of the various formaiions with greater
accuracy than by examining drill cuttings. and to record
several logs simultanconsly. The time necessary for
these operations is small compared with that required
for conventiona; coring.

48. In exploratory drilling, whenever coring or
logging suggest the presence of hydro.arbons, the forma-
tion in question is normally tested with a view to
determining whether or not there are exploitable strata
and to establishing the fluid pressure. This testing is
done with the help of an apparatus called a “tester”,
which isolates the section to be tested from the pressure
exerted Ly the column of mud and permits the forma-
tion fluids to flow up the drill pipe. The majority of
exploratory wells are *“‘dry holes” in the sense that they
contain no oil or gas in interesting amounts,

49. According to Levorsen, in the United States the
ratio of successes to failures in drilling wells, irrespective
of the magnitude of the discovery, is of the order of one
to eight in areas where the traps are structural and
geological and geophysical studies can provide accurate
information, and of one to twenty in areas where such
studies are often useless becaure the traps are mainly
of the stratigraphic type. The Leduc oilfield, which
made Canada a major oil producing country, were
discovered in 1947 after twenty-eight years of pros-
pecting and the drilling of 133 wells. On the other

hand, the first thirteen ficlds wore discovered in Sanli
Arabia, Kowait, Qatar and in the Bassora vegion of
Iraq Dy only seventeen wildeats, for proved reserves
of the order of 10,000 to 13000 million tons. Livally,
in_the Sahara, 23 per cent of the exploratory wells
drilled from 1952 to 1958 inclusive were snccessin!,

(cy Drilling programme and costs

50. After oil has been discovered and the necessary
outstep wells have been drilled, the nest step is the
drilling of development wells. This ix a much simpler
operation since the depth is approxinuate’s kiowun an |
the work is concentrated in a relatively small area.
While it is not the purpose of this report to deal with
questions of production, it shonld be horne in mind that
even after oil has been discovered, a considerable amonnt
of work and investment is still required for development,

51. Drilling programmes vary considerably and i
practice they can never be drawn up in detail and in
advance of the commencement of exploration in virgin
territory. Thus, there may be cases where no eore
drilling is necessary or where it is possible to combine
the second and third types of well deseribed ahove.
The geological ﬂproblem may be simple or diff en't and
chance may influence the amount of time 1t clapses
and the amount of drilling that is done before a di--
covery. However, in spite of the extreme diversity of
possible conditions, some examples of wnit costs of
drilling may be of interest.

52. Owing to the intense drilling activity in the
United States, that country provides an important
example, which, however, is not very representative
of normal conditions in other comntries. Seventy per
cent of the world’s petroleum equipment (cxeluding
mainland China and the centrally planned economies of
Enrope) is in the United States. Eightv-tive per cent
of wells (whether for exploration or developiient) are
drilled there and 83 per cent of all drilling, in t-rins
of total distance drilled, is done in the United States,
Ninety per cent of the world’s producing wells are
in the United States and the infrastrueture is thevelore
highly developed. As one drills deeper, the costs inerenae
more or less in geometric progression: a well 300
metres in depth costs considerably more than twice
as much as a well drilled to a depth of 1,500 metres i
the same area and under similar conditions, In thi.
commexion, a recent report of the American Petrolemn
Institute gives the following figures for United States
dry hole costs in 1959,

Table 5. United States. Relative succoss of drilling according 1o basis for loeating
new-field wildeats

1958 1959
Producing Dry Percentage  Pr.ducing Dry Percentage
Basis for locating explovatory wells wells holes sweceasful teells holes sucressful
Geology ....... ... ... .. ... 423 3,684 10.2 422 3711 10.2
Geophysies . ... . . .. N 414 14.7 107 605 15
Geology and geophysics . 191 974 164 176 926 159
Total, technical 685 5,072 119 705 5,242 R
Non-technical R X ) 445 69 32 494 6.1
Unknown 68 647 95 36 523 6.3
ToraL 786 6,164 1.3 772 6,259 11
GRAND TOTAL 6,950 7.031

Source: B. WV, Blanpied, “Exploratory Drilling in 1959", Bulletin of .10 (.,
9
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Table 5A. Cost of drilling in the United States

Illil]"i\
Michigan
North Dt
Missisapp.

Lomisima (south)
Lottt (olt-shore
ALiska

SAoerage depth Cost pry metre

Cnreteesd (dollars)

649 16.08
KU 2395
1768 20,53
2713 32.81
3,230 57.09
3.1 340
3,200 620.76

53, The wide dilferences i costs mdicated above are
due not only to the differenees in depth bt also to the
geolagical and other conditions encomntered. According
to the American Petrolenm Institute, in 1950 the average
cost of 14000 wells between 750 and 1,150 metres
in depth  was approxinately  $26,500, whereas  the
average cost of 150 wells over 40600 wetres deep was
$701,700. In this partienlar example, average cost
mereased more than five times faster than average depth.
A Burcan of Mines' census indicated that from 1954
to 1956 the average cost of dry holes in the United
States rose from $35,400 to $41,000, or by 20 per cent,
Own the other hand, in recent years there has heen seme
decline in costs owing to the fierce competition in the
ndustry. The examples cited help to furnish an order
of magniade and some intevesting data on the relation-
ship between rising costs and depth of drilling,

54 In Veneznela, in recent years, contract costs for
drilling under easy conditions have been around $16.50
per metre drilled. To this mnst be added the cost of site
preparation. Substantially higher contract prices were
reported in 1957 for drilling on land, $28 per metre
for wells 1,950 metres deep in Lake Maracaibo, $80
per metre for wells 2,500 metres deep.

55. 1n the franc zone, a study was made for the year
159 on the costs of development and exploration wells,
The costs were malysed with reference to type of
drilliug—in other words, type of rig required—and are
expressedd in termis of average costs per metre drilled
and rig-months, Heavy rigs are used for wells deeper
than 2,500 to 3,000 metres. Medium rigs are suitable
for drilling to a depth of 1,200-1,500 to 2,500-3,000
metres. Light rigs cannot be used at a depth heyond
I.IZOO metres, The results of the study are giver in
table 6.

Table 6. Costs per metre drilled and rig-month in exploration during 1939

(Dollars)
Txpe A tropolitan Faquatorial
of rig France Sahara Africa
Heavy:
Cost per metre drilled 170 408 372
Cost per rig-month VAR 108,000 157,600
Hedivm :
Cost per metre drilled K02 32 1516
Cost per rig-month 75200 138,000 126,600
IRTTLLE
Cost per metre dritled S0.8 198 103.8s
Cosl per rig-month 56,800 LLRELY 186,000

8 The cost per metre drilled is higher with liaht rigs than with medium rigs because
enly L300 metres were dritled with light rigs.

56, In the case of the Soviet Union, A, O, Asan-
Nuri lhas recently provided hignres showing the changes

in the costs per metre drilled since 1950 for wells
approximately 1,700 metres deep:

193¢ 1932 105y 1956 1958 1960
Depih tmetres) : Lesh 1793 L7e7 1778 1773 1,764
Cost per metre drilled (dollars 9.2 79.3 769 59 156 373

57. According to P, Leicester, with a drilling ont’it
costing from $R5,000 to S110,000 and utility services
and tramsport costs  totalling - R35,000 to $110,000,
operating expenses in the strict sense of the term nay
amonnt to only o few  thonsand dollars per month,
For a 3700-metre exploration well on Lind, exelnding
road construction, site preparation, transportation

water supply, drilling costs average ahout $150,000 per
month, althongh the variation on either side of that
amonmit may be considerahle—$42.000 per month—
depending on local comditions, mainly formation con-
ditions. Sinee it may take from three months to a vear
to drill a 3.700-metre test well, it is obvious that there
15 a wide range of possible costs, running from $330,000




to $2,350,000, according to the estimates 1idicated above,
Marine drilling costs average ahont double those of land
drilling.

(d) Recent techmical developmer:ts

58. Lvery ycar the sciences applied in exploration
make important advances, which are eventually reflected
in a relative reduction in costs and the possihthty of
solving increasingly difficnlt and complex problems.
While it is not the purpose of this report to describe
the progress that is heing made, it would scem nscful
to mention this as a factor which may affect hoth the
techenical 2nd financial planning of operators.

59. There hus heen very substantial progress in
drilling techniques during the last few vears. This is
the result both of the improvement of conventional
(rotary) <;stems and of the development of new tneth-
ods, such as turbo drilling which is commonly employed
in Fraice and more especially in the Soviet Uni .,
where geological conditions often require the nse of
very thin circulating muds or even water for drilling.
In the Soviet Union turho drilling techniues have
permitted drilling at speeds 1.5 to 3 times faster than
can he achieved with rotary equipment. Work is also
being done on thc development of clectrical drilling
equipment. One factor wgich substantially increases
drilling costs is the need for the frequent replacement
of worn-out hits. Research is being done in many
countries on the methods of prolonging the uscful life
of drilling bits. The improvement of seismic methods
of exploration and the increasingly effective use of data
through the application of logging methods should make
for greater precision in the analysis of problems, All
of these factors may well lead to suhstantial imgrovc-
ment in the conditions of exploration. Nevertheless,
exploration will continue to be a risky and generally
costly operation.

CnAPTER 2

Capital requirements of petroleum exploration
operations

60. The production of petrolenm is the cnlmination
of a process which is invariably lengthy and which
necessitates the employment of considerahle technical
and financial resources. Moreover, the volume of activity
and expenditure required generally increases from the
initial phases until the point where an equilibrium is
reacth.)

A. VARIABLES IN EXPLORATION OPERATIONS

61. These general considerations are borne out by
almost all the examples of past experience which have
been subjected to analysis. This should not however
obscure the fact that each operation is a special case,
affected by a series of factors such as local conditions
the speed at which the operators work, the time spent
on exploration operations before the first discovery
and the time that elapses before exploitation begins,

Local conditions

62. Local geographical conditions

are a major factor
in det~*mining the

scale of operations, the equipment

11

used,and the eapital ines anent requived, Faploration
cutads progressively iore complex aud dittienlt opera -

HOus requiring transport facilities e constderabile

ndustrial - equipment. Ty ghe developing  conntries,
partienlarlv i the aveas ander cotistderation, 1hese
facilities are in very MUY Cses non existent.

i of hasje cquipiient must thereinre Lo insgallod
before work can hegin, Fhese cousiderations are par-
nenlarly applicable when the dritling phase s reacheld.
Geologieal and even scismic parties are more nearly
se-contained wnits il regquire velatively Title eqnip-
ment. Drilling i<, however, au industrial operation and,
assuchy raises problems of 3 ditferent ovdev: the
presence or absence of an adequate iuirastiictiure nn
substantially affect the cost of operations. 1t shonhl
he noted, however, that the development of infrastrnetire
mdertaken for the purpose of petrelenmn exploration
may also be of use to the comtry for other purposes.
Pace of operations

63. The intensity of exploration operations ina given
area is clearly conditioned by the objectives of the
operator and the resources at his disposal. A decision
regarding the optimum pace has to he made in each

particular case and camot be taken withont regard to
considerations of general ceconomic policy,

Duration of operations

04, The length of the exploratory period is a further
factor that should be horne in nrind. Although greo-
graphical conditions and the intensity of operations
may decisively affcct the length of the exploratory phase,
chance plays a major role. For this reason programmies
comparable in other ways may require widely differing
periods of time,

65. Some extreme examples may be guoted in this
respect: in Australin, where government-subsidized
petroleum exploration has heen going on sinee the
heginning of the centnry, $90 million has heen spent
in the last ten years, without enconraging results until
recently. In West New Guinea, $112 milliom has been
spent in twenty-live years, leading to the discovery of
only three small deposits, the ammal production of which
has never exceeded 400,000 tons. Iy Nigeria, 8168 mil-
lion has heen spent <ince exploration w1 begim (just
before the Sccond World War) ; proditction hegan in
1958 and exceeded 2 million tons in 191, Ty Ceela it
taok twenty-cight years and 133 drillings o tind the
Leduc field in 1947, In the Middle Fast, petrolemu was
first found in 1908, at Masjid-1-Snlaiman i Tran. Fx-
ploration was halted by the First \World War and re-
sumed in 1920, leading to the discovery, hetween 1923
and 1939, of large fHiclds in Iran and nworthern Irar.
Althongh they were known 1o he very large even before
the Seccond World War, the petrolenin reserves of the
Middle Fast were foimd to be mnch greater than hewld
been thouglit: the discovery from 1945 onwards of the
oilfields of Bahrain, Sandi Arabia, Ouatar, Knwait,
sonthern Irag and the Nentral Zone makes the Middle
ast now the foremost of the world's great petrolenm
areas. Furthermore, the total number of exploration
and development drillings earried omt in the Middle
st up 1o 1956 was ronghly 1,500 0 thonsand times
smaller than in the United States, while the size of the
reserves discovered represents the greatest yield (per




metre drilled) obtamed in the history of petroleum
exploration. In this area, several thousand cnvic metres
of reserves were discovered for every metre drilled as
against some ten cubic metres in the United States
and tharty to thirty-five cubic metres in Venezuela.

06, Thns no role can be laid down. Nevertheless,
amdy~i< wonld appear to indicate that exploration is
bownd o he a long-term operation. The time needed
to complete the varions aperations cannot be rednced
hevond a certain point,

Time yequired to reach production staie

(7. Several years are needed for the development
of an otlfield and the construction of transport facilities,
even if very rapid progress is made, as has been the case
in the Sahara and in Libya. The drilling which led to
the discovery of the Hassi-Messaoud field in the Sahara
was finished in July 1956, By the end of 1957 temporary
transport arrangements  were installed  (pipellne to
Tonggourt and railway to Philippeville) and in October
1950 the perniment svstem was put into operation,
consisting of a twenty-fonr-inch pipeline to the port of
Bougic. In Libya, the Zelten field discovered in 1958
was put into production in the last quarter of 1961,
as soon as the pipcline had been laid to Port Brega.

OR. Petroleum production in Nigeria began to develop
in 1901 after the completion in Augnst of that year
of the new Bomny Island terminal, at the mouth of
the river, Hitherto, 18,000-ton tankers had had to go
np the river as far as Port Harcourt, fifty-six kilo-
nmetres inland, md leave only half loaded to enable them
to clear the bar. Thus, the effort undertaken, which
is alwayvs a gamble, will certainly not produce substantial
results mtil several years after the operation is
mitiated. This presupposes the ability to commit the
necessary capital over a long period,

B.

09, The varions factors affecting the duration of the
duTerent phases of exploration operations have an
obvious hearing on the financial aspects of the problem.
The amount of capital required for exploration grows
rapidly as the operation proceeds from the preliminary
recontaissance to the production stage. Although the
avinlable experience does not provide a basis for the
formmlation of a general rule, it may be of value to
consider some examples where analysis of the opera-
tions s relatively  simple. Where all the phases of
development in hitherto virgin territories have heen
passed through in a few years and the main discoveries
have Deen concentrated in a relatively short period,
exploration and prodiction costs nay be fairly easily
separiated.

70. In Canada, the l.educ field was not discovered
mtil 1947, Ty 1950 the reserves were estimated at
170 million tons; production expanded rapidlv, rising
from 6.5 million tons in 1951 to 25 million tons in
1959, in which ycar the reserves were estimated to
total 500 million tons. During this twelve-year period
(1947-1058), exploration costs totalled $2,216 million,
development costs $1,147.3 million (roughly half the
cost of exploration’) mnd production costs some $510.1
million,  Over-all  expenditure  thus  amounted to
RIRFIO600. (See table 7)) A spncific example of

ICFFECT ON THE COST OF OPERATIONS
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experience i Canada has heen fnrnished by 1 ()
Stevens.® In tie case of the Fostertom dicovery in
Saskatchewan in January 1952, torty wells ad cighteen
dry holes had to he drilled to detime a 3.3 mithon ton
field; further exploratiom in the area where the fird
find had been made led to the discovery of ten new
fields in 1956, aiter the drilling of 240 producer wells
and 190 dry holes. At that stage abent $19 million hadd
been invested in exploration and drilling. When it was
decided to export the il to the Minneapolis-St. Panl
arca in the United States, over $20 million had to he
invested in pipelines. Lastly, a refinery with an annual
capacity of 1.75 million tons was built at a cost of some
$25 million. The company thus invested $70 million
before reaching the stage of commercial production.

Table 7. Estimated petroleum exploration and production
costs in Canada, 1947-1958

(Millions of dollars)

Faploration Deselopment Production

Year costs cosish costs® Total
1047 16.4 5.9 3.1 254
1948 495 120 49 66.4
1949 106.5 2.1 121 151.0
1950 103.9 57.5 16.4 177 8
1951 146.1 77.4 201 243.6
1982 187.0 1142 258 327.0
1953 188.9 100.5 N7 211
1954 2484 87.3 370 3727
1935 255.1 168.1 S20 4752
1056 297.6 1624 9.2 S50 2
1057 3141 169.5 1124 506.0

Torar. 22162 1,147.3 5101 3,876.6

Source: Canadian Petroleum  Association.

2 Not inclading cost of pipelines exiending heyond the
collecting system,

b Inclading expenditure in connexion with the atilization of
natural gas.

71. In British Borneo, where production began to
be developed after the Second World War, exploration
costs over an cleven-year period (1947-1957) amomted
to 168 million Malayan dollars. This figure includes the
cost of topographical, geological and geophysical sur-
veys, and the cost of exploratory drilling on land and,
in recent years, off-shore. In addition, once petraleum
was found, 668 million Malayan dollars ($223 million )
~—four times the exploration costs—were invested to
bring the operation to the production stage (drilling,
permanent installations, housing, ete., but not inclnding
operating costs).

. 72. The trend of exploration and development costs
in the United States, particularly as regards dry hole
costs, is also of interest.

1948 1953 1958 1956

(Milliong of dollars)
Exploration costs 1,1 1,956 2,183 2,325
Dry holes . 462 797 774 %9
Other costst 649 1,159 1,100 1,416

8 Canadian Oil and Gas Industries, February 1960,




1948 1953 195% 1056
(Millions of dollars)

Development  costs? 1,518 2410 2,419 2,648
Producer wells 1,058 1,762 1,826 1,059
Fquirvaent 362 483 426 177

Torar. 2,629 4,375 4,632 4973

A tncluding acquisition of land, geological, geophysical and
ather operations,

Plhoctuding  items (bhuildings,
e not shown separinely,

administration, maintenance,

73. Development costs thus represent 53 to S8 per
cent of total expenditure. A special estimate was made
m 1059 by K. E Megill for the Rocky Mountains area.
Simee 1943 over 700 million tons of petrolenm have
heen fornd in this area. The proportion of snccessful
drillings in 1944 was 7.5 per cent, as against 18 per cent
carlier, while the average size of finds declined from
1.5-2 million tons in 1940 to 350,000 tons after 1953.
In 1959, 2,000 geologists and geophysicists were work-
ing i the area, seismic party-months totalled 1,200 per
vear and the area explored was 600 million hectares.
In 1956 there were 2,500 dry holes and in 1957, 2,000.
The annual exploration costs in the arca arc estimated
at $350 million, of which $60 million were for geological
and geophysical operations, $160 million for the acquisi-
tion and leasing of sites, and $130 million for drilling
(including $120 million for dry holes).

74, According to Brenner, the relative proportions
of the various stages of exploration in the Soviet Union
in the period 1946-1955 were as follows :

Percentage
Acrial photography .. . . 5.2
Geology and geophysics e 104
Exploratory drilling ........ . .. .. 72
Structural drilling ... .. .. o o 124

75. Tn two specific instances it has been possiblc to
ke the analysis a stage further: in one case, prelimi-
nary reconnaissance totalled approximately $4 million;
the cost of exploratory and appraisal drilling, $100
million; and development costs (including transport
systems), about million. The figures are only
approximate but are none the less useful. Roughly
75 per cent of the over-all requirements, amounting
to over $700 million, were financed by the companies
from: their own capital. Loan funds were obtained to
cover a part of the development costs.

76. Another example, taken from a different area,
throws additional light on this subject. In this instance,

preliminary reconnaissance cost about $48.5 ynillion. pros-
pecting and appraisal {35 million, and developnient
$40 miltion. The developnient costs in this latter example
were relatively low die to the fact that the transport
system required had heen simple and inexpensive,

C. Coxncrrsions

77. A nmmber of -onclusions may be drawn from
the varions cases mmalysed, in partientar from the two
last examples. (a) In the first place, the pretimruary
reconmaissance of an area is relatively biexpensive com-
pared with the investinents needed for exploration
production. The cost of preliminary recomuissatce was
one-twenty-fifth of the cost of exploration and appraisal
drilling in the first case, and one-cighth in the secondd.
The order of magnitude of the capital regnired changes,
but no proportional rule can be formulated. (h) Sec-
ondly, the need for capital does ot end with the dis-
covery of a field. Although, in one case, the development
cost was very little greater than the exploration cost,
in the other case, the investment required for develop
ment and trans‘port facilitics was six tiunes greater than
that required for exploration and appraisal. The op-
erator must therefore be prepared for a sustained etfort
it he wishes to sccure the fruits of his initial venture.

78. A hypothetical exploration programme budget
prepared by P. Leicester and reproduced in table 8
clearly indicates the relative importance and cost of
the various phases of petrolenm exploration, as well
as their timing. The first two years are mainly taken up
with preliminary reconnaissance (photogeology, field
geology, gravimetry). Fxploration proper begins in the
third year with a seismic survey, which provides a hasis
for imttial drilling to an average depth of 2,000 metres;
this is completed in the fourth year, while field geology
and seismic operations continue. Deep drilling (5,000
metres) begins at the end of the fonrth year. The data
furnished by drilling supplements the information pre-
viously obtainel and may provide a basis for the
revision of the scismic programme. There is a close
interrelation between geophysical survevs, drilling, and
the geological interpretation of the resnlts; these op-
erations proceed simultaneously from the fourth year
onwards and should, sooner or later, confirm or disprove
the presence of petrolenm in the area. 1t shonld be noted
that, just as a discovery of hydrocarbons in the conrse
of drilling mav lcad to nothing if the field is not com-
mercially explitable, an nnsuccessful exploration pro-
ramnie does not necessarily mean that the area shonid

completely written off as a potential oil prodncer.
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PART II. METHODS OF FINANCING PETROLEUM EXPLORATION

79. In the first part of this report an attempt has
been made to give a general idea of the order of mag-
nitude of the capital required to undertake large-scale
petrolemn exploration in a given territory. A number
of questions have to be considered in this conmexion,
bt what makes the problem unusunal is the tvpe, rather
than the amount, of the capital needed. The reasonably
representative examples given at the end of part 1 show
that loand- have as a rule heen only a minor factor in
timancing exploration, accounting for only 15 to 18 per
cent of the total capital invested. The explanaticn ot
this state of affairs is to be sought in the character oi
the vemtures financed, which determines the type of funds
required.

RO, All the loans considered relate to the financing
of development costs. The loans, whether long-term
capproximately fiftcen vears) or medium-term  (five
vears) and whether obtamed from hanks or through
bond issues, were contracted for a specitfic programme,
whosc economic viability could be assessed with a rea-
sonzble degree of certainty. The percentage of loan
funds may be 50 per cent in the case of oilfield devel-
opment and equipment costs and as high as 75 per cent
in the case of pipelines (e.g., 50 per cent long-term bond
issue or bank loan and 25 per cent medium-term hank
loans). Pipcline construction involves fewer risks than
field developi:ent and a smaller proportion of the funds
required needs to he provided from the operator’s own
resourccs.

8L, It is contrary to the principles of sotmd manage-
ment to finance exploration with funds from outside
sources.” Borrowed money shonld be nsed for under-
takings whose economic viability is sufficient w0 ensure
the regular payment of interest and repavinent of the
principal. Many examples prove that exploration op-
erations cannot furnish this degree of security. For
example, in Guatemala. oil companies invested $40 mil-
lion between 1956 and 1959 and no petroleum was
produced. Tn Gabon, sums of the same order were
mvested for many years m exploration in the hinterland
without discovering any commercially exploitable de-
posits. Discoveries were eventually made in the coastal
region, after a complete change of method, and it will
be many years before the investment is amortized. In
Turkey, a large international company abandonc op-
crations after several years of effort and the expendi-
ture of $20 million. Many more examples could e
given, but those cited show that, despite the diversity
of gecrraphic conditions and legal structures, explora-

TA departurec from 1his general rule, although net yet
significant in practice, may he noted in the decision of the
United Stutes Export-Import Bank “to authorize financing
and guarantees for equipment <old to governniem-ovned as
well as private ol companies for use in exploration  or
refining” (The New York Times, 25 March 19621, a< well
as in the loans gramed by the Soviet Union o certuin Asian
countries.
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tion ix an aleatory venture and the risks are consderable,
Exploration tends therefore 1o he fimanced by the op-
crator from capital or reserves, or In self-tinancing.
While there is no guarantee that the fand- will nat he
lost, there is ohviowsly a Lope that the nltimate retum
will be much higher than that attainable from con-
ventional investments. There are in fact virtually no
examples of petrolenm exploration aperations not fi-
nanced by risk capital.

82 Although individial exploration progranunes in-
evitably involve an element of risk, it might perhaps
be possible, on the basis of a series of operations spread
over a long period in different arcas, to achicve a rate
of return that would offset the risks of single operations,
This methad is, of conrse, of maindy acaudentic interest
so far as the developing comtries are concerned. 1t can
only be put into practice by Ccopanies or institigions
operating internationaily. As will he scem, it is the
practice of sucl: companies to rely on their own re-
sotirces to finance exploration.

83. A wide variety of methods have been used to
finance petroleum exploration. livery avenne appears
to have been explored. The varions procedures are in
any case not necessarily nmtually exclusive. The state
may mtervene directly on a more or less monopolistic
basts in the industry itself or may smply stand as a
purely regulatory authority, althongl', even in the latter
case, the state plays an important part since its snuper-
vision and encouragement may  have considerable in-
fluence on 1he mtensity of exploration progranimes.
Some comtries have relicd on private, frequently for-
cygn, capital 1o finance programmes. Others have worked
through an exchwsive state monopolv. Whatever  the
point of departure, in many  developing  conntries,
there appears to he a growing trend towards niixed
types of financing in which public capital and private
capital are associated.

Cuarter 3
State monopolies

B4 The countries in which petroleum developnient
programraes are the responsibility of state monopolies
may be divided into two groups: the centrally planned
economics, where such an approach is an integ-ated
part of the general economic system, and the mixed
economies, where many sectors are the province of
private enterprise and, m some cases, the only activity
entrusted to a state monopoly is petrolenmn exploration
and, usually, production.

A. CENTRALLV PLANNED LCONOMIES

85. The term “centrally planned cconomy™ in this
context is applied to conntries where the hutk of the
economy is publicly owned and centrally planned. While




the petroleum economies of these countries have a num-
ber of similar characteristics, there is considerable
variation among them. FFor example, the Soviet Union,
which is the largest conntry in the world (22,4 million
square kilometres) and covers one-<ixth of the world's
land arca, contains sedimentary hasins of considerable
extent (10 million square kilometres). In addition, it
15 a developed country with a population enjoving a
per capita income comparable o that of the countries
of western Europe. Because of the immensity and
diversity of its territory, the Soviet Union provides a
large enough geographical area for risks to be properly
spread. Petrolenm problems ean therefore be tackled
on a “continental” scale. Thus, in the case of the Sovict
Union, the establi-hment of a balanced autonomous
system appears possible and consistent with a quasi-
optional development of resources.

8. So far as the other centrally planned economies
are concerned, and in particular Romania, the problem
would obviously be wholly different if their activities
were limited to their national territories, but this is not
the case. The requirements of the plamied ceconomy
countries other than the Soviet Union and Romania
are met through the produciion of these two oil pro-
ducing  States® The petroleum cconomy of Romania,
whose requirements are not on the same scale as its
production potential, is thercfore to be considered in
an international context. Moreover, the Soviet Union
and Romania are trying to provide their oil industry
with markets in the rest of the world, thus enhancing
the econoumic values of their resourees, as is shown by
the recent revival of their exports of crude petroleum
and petroleum products under trade agreements with
countries other than the eentrally planned economies,
in particular the industrialized countries of Furope.
Even in a centrally planned economy, it is therefore
true to say that the petroleum industry must be viewed
in an international context.

87. Methods of exploration and development in the
Soviet Union are not very different from those used in
<*her oil producing countries. According to Brenner.®
“lhe petroleum industry is among the branches of
Soviet industry which absorh most capital . ... The
capital invested between 1046 and 1957 totalled 100
billion roubles (old) ($11 billion)—10 per eent of the
Hoviet Union's total investments”. During the same
period, investment for exploration and prodduction
amonnted to 50 billion roubles ($3.5 hillion ). mciuding
JO billion ($3.3 Dhillion) for exploration alone. This
sum inchides 16 billion roubles ($1.7 hilhon) for the
drilling of decp appraisal wells, and exploration proper
wotld therefore appear to aceount for almost 15 billion
roubles ($1.6 bilhon), about half for deep drilling and
the remainder for geological and geophysical surveys
and core drilling. The results were satisfactory. Pro-
duction rose from 21 million tons in 1946 to Y8 million
in 1957 and 148 million in 1960, and the upward trend
continues. However, in order to achieve this success
it was necessary to mobilize a potential which is very

8 The pipeline system under construction in eastern Furope
is an outcome of the jom petrolenm policy of the member
countries of the Council for Muwal Economic Assistance
(CMEA).

® Brenner,

. Planirovame  neficdobyvayushenes fromyshilen-
nosti (Planning

of the petroleum industry) {Moscow, 1959),
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substantial, even on the scale of the Soviet Union. and
far from marginal in comparison with total investment.

88 Although the methods of financing nscd are con-
ditioned Dy the structure of the Sovict economy, their
analysis may, it correet, e helpful in a comparative
study of the varions aspects of the problem. Al the
fmancial resources of Soviet oil enterprises  (drilling
and production trusts, ete.) are obtained from the gen-
eral budget. Production is subject to strict cost account-
ing and prices are calculated on the hasis of the over-all
exploitation and amortization costs of the wells and
production costs over a fift~en-vear preriod. 1For account-
ing purposes, the amortization of drilling costs is started
on the first day of the month in which production hegins.
The amortization figure includes the cost of drilling for
water injection and appraisal wells. The calculated
amount of the amortization is paid inio the amortization
fund of the State Bank. Exploration costs proper do
not appear to b» subject to amortization.

89. The enterprises pay their profits (the difference
between their theorctical costs and the actual price, after
deduction of the pavment into the Enterprise Fund)
into the Sovnarkhoz budget or the gencral budget.
They also pay taxes. Thus, althcugh there is no offset-
ting at the trust or Republic level in the Soviet Union,
the capital invested is recovered at the federal level
and made available for the financing of subsequent
development. On the other hand. funds for exploration,
in particular for geological and geophysical operations,
%ppear under a special item in the general budget,

here is no guarantee of repayment and the appropria-
tions can be regarded as being in a sense analogous
to “risk capital”. The analogy may perhaps be somewhat
artificial, in view of the structure of the Sovict econoniy,
but it appears to reflect the actual situation, even in
a large country with a highly planned economy.,

9. In Romania,' out of a total investment of
141,722 million lei ($23,500 million) between 1951 and
1960, 20,060 million lei ($3,500 million) were invested

in the petroleum industry. The distribution was as
follows :

Millions of le Dercentage
Discovery of new reserves .. 6,276 31
Development of fields 10,017 55
Refinery construction ang expansion 2,867 14

Petroleum production hetween 1951 and 1960 having
been of the order of 100 million tons, the investment
per ton of petroleum produced was as follows :

Leiton
Discovery of new reserves 62.7
Development of fields . 109.1
Refinery construction and expansion ... 286

91. During the same period, Romania’s produetion
of ernde petroleum increased from 4.15 million tons in
1948 to 11.5 million tons in 1960, Between 1949 and
1960 109.5 million tons of erude petroleum and 379
billion cubic metres of natural gas were produced,
compared with 62.2 million tons and 16.5 billion cubic
metres during the corresponding preceding period. The
level of dri'ling activity in 1960 was six times higher

19 Information communicated o the United Nations by the
Government of Romania.




thaw in 1947, the year preceding nationalization, All
operations were tiimeed  from national income excln-
sively without any use of foreign capital,

B.

92. State petroleum monopolies are also found in
mixed cconomy countries. It is not proposed to give &
complete list, hut to analyse a number of representa-
tive examples. The hirst two examples examined are
of “total” monopolies of somewhat different types: Pe-
troleos Mexicanos (PEMEX) in Mexico and Petroleo
Brasileiro (PETROBRAS) in Brazil.

93. In many other countries, there has recently been
a tendency to relax the state monopoly, to varying ex-
tents and by different methods, in favour of private
industry. The underlying significance of these differ-
ences, sonie of which are perhaps fortuitous or the result
of local historical factors, is not always easy to under-
stand, but analysis may be of assistance in explaining
the different approaches adopted by developing nations
in dealing with the petroleum problem. In this con-
nexion, it is proposed to examine helow the case of
Argentina, which has retained a state monopoly while
enlisting the co-operation of private or foreign enter-
prises, and the cases of Turkey and Bolivia, which have
maintained a state enterprise but have deprived it of
its monopoly.

OTHER COUNTRIES

Mexico

94. In Mexico, an exclusive state monopoly has,
since 1938, operated a developed industry and sub-
stantial petroleum assets. Mexican production was the
world’s second largest in 1921 with 27 million tons, but
it subscquently decreased, falling to 4.5 million tons in
1932 Since that date, it has steadily increased and is
more than sufficient to meet domestic demand.

95. The new Director-General of PEMEX has de-
scribed the organization’s aims in the following terms:
“Our industry’s most important activity is undoubtedly
continmally to discover new reserves of petroleum and
gas and to ensure that production is always sufficient to
satisfy the ever expanding consumption of petrolenm
products”'! As the Mexican state monopoly is not
concerned solely with exploration and production, it is
difficult to determine how much capital is specifically
allocated to exploration proper. Analysis of the methods
of financing used is difficult and might be arbitrary.

96. The financial situation of PEMEX cannot De
analysed on a year-by-year basis because no accounts
were published until 1958. However, the balance-sheet
for 31 December 1958 showed that the company’s finan-
cial assets represented an inadequate proportion of its
long-term dee&s and that its liquidity ratio was low.
According to Bermudez,!* PEMEX investments be-
tween 1947 and 1957 were financed as follows :

Millions of
pesos
Reserves .. 3,116
Debt .. ... 2,998
New capital . . 24

M PEMEX, Report of the Director-General, 18 March 1960.
12Cited by W. J. Levy, The Search for Oil in Developing
Countries.
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9. Before 1947 and after natienalization, o total of
approximately 300 10 600 million Pesos Wik invested
by PEMEN® The nvestment wirs thimneed mainty by
loaus, chietly from the Fxport-Tmport Bank and the
Nacional Financiera, During the first twenty vears of
operation of the monopoly, PEMEN appears to have
made only a negligible contribution to investment pro-
grammes. Furthermore, PEMEN conld not meet it
commitments to the State and owed considerable 1 enrs
of tax. On 31 December 193X, the acemmmlated defieit
totalled 218 million pesos.

98.  Assuming that reserves were nsed solely to nain.
tain the existing level of operations, it wonld seem thi
new imvestments were finamced almost in their entirety
by long-term or short-term loans and by arrears of
debts to the State. In the 1959 financial vear, the
PEMENX debts to the State or other Mexicim mstitn-
tions were consolidated in the form of ninety-nine-year
8 per cent bonds. The process is in many ways analo-
gons to an expansion ol capital by the contribution of
new funds. Provision for the payment of interest was
no doubt made in order to enuble PEMIEX to demon-
strate its economic viability. In any event, the expe-
rience of PEMIEX over the past twenty years clearly
shows that the development of petroléum resources,
even in a comtry secking only to satisfy its own
requirements, calls for self-financing and that horrowing
does not offer an appropriate solution.

99. This is the diagnosis made by the Mexican lead-
ers themselves. The latter saw that PEMEX wonld
be unable to achieve the expanding cqnilibrinm  nec-
essary to achieve its goals unless it was assured of
adequate resources of its own. For this reason the
price level (which was low hefore nationalization) was
raised concurrently with the reorganization mentioned
above. At the same time, PEMEX had to contract
heavy foreign debts to finance its programme and mect
its foreign currency requirements. The company is con-
tinming the consolidation of its external loms over a
twelve-year period and in 1959 it negotiated further
loans with foreign conntries totalling $90 to $100 mil-
lion, ie, 1000 to 1.200 million pesos. These funds
are to be used mainly to fizmee infrastructure works
and expand refinery capacity: they were to be em-
ployed for investments yiclkling a certain retnen which
will make it possible to service the loans. They shonkd
make it possible to cover forcign enrrency requirements
and release additional resonrces for investment in ex-
ploration. The exploration programme has in fact taken
on new scope. There has heen a substantial increase in
metres drilled, from 945,000 metres in 1950 to 1,605,000
in 1960, The nmnber of exploration wells has also
steadily increased (81 in 1959, 103 in 1960). Profits
in 1959 and 1960 were insufficient to cover further
investment programmes and in 190 PEMEN lad to
reqnest a moratorinm on its debts to‘the State.

100. Since 1959 PLMEX has been muable te obtain
the foreign capital as it can no longer enter into con-
tracts with foreign interests for the development of
xploration. After 1948 PEMEX made nse of woreign
assistance in an effort to regain the ground lost during

18 [ R. Powell, The ) oxican Petrolewm Industry, 1938-1950
(Bureau of Business and Feonomic Reseurch, Uniersity of
California, 1956), page 168




the war. The first service contraet was agned  with
Cities Service, Twe fnrther contracts were conelnded
with CIMAL a0 company of Ameriean “mdependents™,
which received o for” of exploration pernut, CEMEA
financed all o erations and was to e repadd rrom <ih
sequent prodnetion. The  situation later changed ol
the Mexiean monapoly: hias hecome stricter. This has
reslted in o certain degree of vilnerabihity, indicited
by the fact thar in 1960 PEMEN was will covering
almost 70 per cent of its invistiicnts by Toans. ™

101 PEMEN lis probably not heen a tinancial
steeess, dne to o price strocture artibeiadly maimtained
below the world level. Despite this fact, it has sne-
ceeded momeeting demam! and has maintained o prely
Mexiean  “petroleumn enterprise”™. I recent vears,
Mexico's petrolenm imports have steadity deereased s
exports have inereased  (exeept in 1900 hecanse of
Anierican import restrictions). i addition, exports of
matural gas to the United States are now helping to
strengthen the foreiga trade halimee s

102 The ompnt of erde petroleun is sSlowhe in-
creasing (by about S per cent g vear) and the volume
i still greater thim domestie dennad, but the prodaet-
mix abtained from Mexican crudes does 1ot fully cor-
respond to domestic requirements, Proved reserves are
of the order of 330 million tons, Fepresenting twenty-
five years at enrrent rotes of production. Finally, «<ide
by side with its refining operations, PEMEN has begin
to develop o large-scale  petro-chemical mdustry.
PEMEN now  supplies nine-tenths of the comtry’s
commercial energyv. These results have been in large
part achieved by financing by the State which has in-
vested altogether wver 2.3 Billion pesos and has un-
doubtedly had to accept a considerable loss in tas
revenue,

103 Tnvestment by PEMEX in 190 totaled 2,43
billion pesos and 2 Dillion pesos - 190119 |y may he
useful to compare these ngires with the fignres for
the Mexiean national ineome il State Budget in 19589,
vhich were, in millions of pesos:!7

National income 119,060
National hixlget (clnding pubbic investment,
L6768 1milhon presos) LD R

104, This development has resnlted i a change from
the previous deficit in the petrolenm balaince (excess of
inports over exports by vinue) ta i sneplas, heuetiting
the national cconnmny as a whole.

Brazil
105. Tn Brazil. as in Mesico, petrolenm exploration
and prodnction is the sole prerogative of a state con-
trolled monopoly (PETROBRAS ). There are, how-
ever, consulerahle differences hetween PETROBRAS
and its Mexican counterpart. To begin with, it inheritel
nothing like the same potential when it was established

HEPEMEX on its New Diat™. Petrolenm 'ress Sersice,
April 1vel,

A n 1960, natnral was production, tetalling 96 billion cubic
melres was donble the tignre for 1937 and three times the
tignre for 1954 This expansion wis made possible hy 1he
development of 1ransport facilities and ahe construction o f
NEW  Provessig s,

18 Petroleum Press Service, April 1961,

17 Unitedd Nations, Ntatistical  YVearbook, J980 (Siles No
ol NXVI11Lh,

and ats operations were therefore far from heing bal-
snceds Moreover, PETROBRAN 14 not a0 pure state
crterprse bat o Braziban-tinanced “mised” company
m-owhich the State haolds a0 majority F the shares,
Furthermore, while ats operations extend to transporta-
ton, refmung, distribution and petro-chennieals, 1 has
no - monopoly i those activities, althongh it will of
course heneit from any expansion in them, This explains
to some extent why o Targe proportion of its resources
can be devoted o exploration and development.

106, The funds allocated o the Tatter seetor repre-
sented about 33 per cent of total investiments hetween
1955 and 1939 nd nder the 1957-1901 plan were
ta amomnt to 3O hillion emzeiros ont of a total invest-
ment of 35 hillion, with 20 hillion earnmarked for ex-
plaration alme. The objective of PETROBRAS s,
indecd, to close the comtry’s petroleim gap, which is a
heavy Torden on the balanee of pavaients (petroleun
imports cost some 250 millian dollars a vear). During
the Iast three vears its mvestments have trebled, rising
from 7841 million crnzeiros in 1938 1o 24,409 million
cruzeiros in 1960, Of the latter sum, 4.325 million
crnzeiros, or 17.7 per cent, were spent on exploration
and 2139 million, or &X per cent, on development,™

107, Lastly, PETROBRAS differs from PEMEN
in its methods of fuancing. The machinery  devised
for the state monopoly was designed to achieve two
objectives: to enconrage, with more suitable initial
furncial resonrces, the development of a national petro-
lemu mdnstry on a mch larger scale than the National
Petrolemn Council had previously done: and to make
the operation a self-financing cne, with reinvestment
of the operating profits enabling the Company gradually
to attain the higher level of investment needed by the
petrolenm industry, without calling upon public funds.!
The capital of PETROBRAS— billion cruzeiros at
the time of its formation—was divided between the
Federal Government (7215 per cent on 30 December
ID53). the member states and the Federal District

2228 per eent) and the conumunes (5.57 per cent).?

108 The proportions have changed very little since
then, and on 31 December 1990 were as follows:

Percentage
Federal Government 65.5
Menmber states 270
Communes 6.8
(Mhers 0.7

109 A sixth capital increase approved at the General
Mecting on 9 November 1960 raised the PETROBRAS
capital to 40 billion cruzeiros, 28311 million of which
had een paid up by the end of December 1960. Thus,
TL6RO wmillion cruzeiros remained to be paid up in
1961, 11491 million in ordinary shares and 198 million
i preference shares. However, it should be remembered
that the capital increases were carried out at a time
of general in Tation,

10. Growing attraction to private individuals of

the pr('fvrcl.wc shares issued for public subscription was
noted. During the 1960 fmancia] vear, 490,432 shares

W PETRORR AS, Relatorio das actividades e 1960
1 PETROBRAS, Brazil, Summary of Statistical Data on

.;:;;;:)’I-’Hlm and  {cHrities uf I’ TRORBK IS {Rio de Janeir(,.
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of this type, to a total value of 9R0R6,400 crnzeiron,
were subscribed. This meant 2355 new  sharcholders
in this category, raising the numher of holders of prefer-
ence shares 1o 13817 A substantial proportion of the
dividends  distributed  ta sharcholders has been re-
mvested, new money of this tpe representing O per
cent of the total hmancimg between 1953 and 1939
(5 per cent in 1960). In addition ta its initial eapital,
PETROBRAS also had other substantial  resources
with which to meet its needs. Those resources were
derived in the first place from the price policy followed,
which was the reverse of that followed in Mexico, Brazil
has retained the Caribbean import prices as parity, 1t
has also imposed heavy protection duties an refined
products. The total funds thus made availahle through
its operations enabled PETROBRAS ta finance from
its own resources nearly 36 per cent of its total invest-
ments between 3 October 1953 and 31 December 19502
In addition to this substantial and stable income,

21 Under article 13 of lLaw 2004 establishing PETROBRAS
a part (13 per cent) of the single tax levied on
and locally refined petroleum prodicts under Law 1749 of
28 Novem');cr 1952 is paid 10 PETROBRAS, This tax brought
PETROBRAS 2,064 million cruzeiros in 1958, 3,456 million
cruzeiros in 1959 and 4,114 million cruzeiros in 1960, Under
article 14 of law 2004 PETROBRAS also receives the
proceeds of a tax levied on imported vehicles, which amounted
to 418 million cruzeiros in 1958, 730 million cruzeiros in 1939

imported

PETROBRAS has heen located the
sertes o niseellaneons tases or
pavers on ol and antomaolales,

proceeds of o
dutics pavable by tas

FEE N further sonree of aipital tor PETROBRAS
i~ the Tevy, pavable by privatels owned refineries, of
9 perocent of the ¢ vl vadue of their mports of crade
oll and 50 per cent of their net profts on refined prod-
uets mannfactured from imported erde Throngh this
levy, PETROBRAS received from  the privine re-
hneries 1390 million crnzeiros Iy the end of 1939 The
fmd s received by PETROBRAN from these ditferent
HINes sinee its Jornation amomnt 1o 23,291 millian
cruzeiros and represent about one-third of the com-
pany’s financial resourees. However, it should he noted
that in recem vears the Company’s own income has
pravided a steadily growing  proportion of its total
resources, as table 9 shows,

and  BSE2 milhon ernzeiros in 1900,
Faw provides for the paymem of
mndustrial firms biased on 1he nuanities of hognid hvdrocarbons
which they consnmie. This comrilnnn amomed 10 360 mitkon
cruzeiros in 1938, 389 million cruzerraos i 1939 aned 492 aithon
cruzeiros in P60, Finally, articke 13 01 the same Law 3 rovides
for ahe payment of an ot comrnbution by owners  of
antomobiles, hoats and  aireraft in exclumge for certitivates
which are 10 be replaced by preference shares ar bomds in
the Company.

Article 48 of 1he same
4 spectal comtritmtion by

Table 9. PETROBRAS resources

(Millions of cruzeiros)

Ttem

1953 1956 1957 1958 1959 1960
Giross operational profits 1021 2817 4705 7760 13333 15477
Undistribnted profits _ 64 972 2719 16 oo
Reinvested dividends —_ 102 605 773 1050 1,404
ToTAlL, own resources 1.021 2,983 6282 11258 IR0M 23039

Income  received under articles 13, 14
and 48 of Law No. 2004 036 1,300 25857 3002 4,578 6,HR
Levy on owners of vehicles +46 472 416 7 11 2
Toral, fiscal resources 1,382 1772 2073 39 4530 6,120
Turar, over-all resources 2403 4753 9255 14307 22606 050

Source: PETROBRAS, Relutorio das actividades de 1960,

112, These figures show that, while the absolute
contribution of the State has increased, the relative im-
portance of state support in the over-all finaneing of
PETROBRAS operations has declined considerably.
Also worthy of note is the relatively modest share,
during the period 1953-1959, of the resources derived
from amortization (4 per cent of the total). This is not
unusmal in the case of an enterprise which, unlike
PEMENX, is of relatively recent creation and is in the
process of expansion. Furthermore, up to 1959 the
funds abtained through horrowing were fairly low
(about Y per cent)

113. Brazil has also evolved an interesting sys-
tem of covering the foreign currency requirements of
PETROBRAS. The Company is credited monthly hy
the Bank of Brazil with the equivalent of about 80 per
cent of the savings in foreign currencies resulting
from damestic petroleum operations. However, this

]
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monthly quata may not be less than 3 per cent or niore
than § per cent of the total incomes from exports,#

H4. The total public funds allocated to PETRO-
BRAS may be compared with the following figures
for the Brazilian cconomy in 1959 (in millions of
cruzeiros) 28

National income 1,460,900
Niwional dger :
Federad Governmen 156,044
States and Federal Distriet 66,314

1S5, PETKOBRAS has not yet oltained any sub-
stantial resnlts from its exploration, At the time of its
formation, almast the whole of the conntry’s petrolemn
requirements had to be imported, demestic sonrees pro-

ZPETROBRAS, Brazil, Sunomary of Statistical Pata on
Petrolewm and Activities of PLTROBRRYS.
23 United Nations, Statisticul Vearbook, 1960




viding ouly 2 per cent of the ernde oil requirements
and only 5 per cent of the retmed products, Imports,
which in 1933 totalled $247 million or 17 per cent of
the country’s total unports, amounted o more than
$281 million i 1958 and in 1900 were still running
at $257 million- -all this despite the efforts of PETRO-
BRAS, the country’s consumption of petrolenm having
doubled since 1955, Nevertheless, substantial Savings
in_foreign enrrency have been achieved through those
efforts, which have resulted in a relining capacity of
more than 15 million tons a vear, a tanker fleet of more
than 500,000 tons deadweight and a crude ol production
of 4 million tons. Tn 1960 the Brazilian petroleum
industry saved $169 million in foreign currency, or
$25.5 million more than in 1939, Of those foreign
currency savings, $85 million were made on rehning,
$75 million on production and $9 million on ocean
transportation.

116. Despite the substantial  exploration  effort,
proved reserves are still mmder 100 million tons. The
following figures give an idea of the expansion in
exploration activitics during the past few vears:

1956 1958 1960

Drilling rigs 29 53 62
Number of holes drilled :

Exploratory 7 58 923

Development R 1] 81 141

Torar 4 138 234

Metres drilled 71387 29170 319,016

Altogether, almost $300 million were spent between
1955 and 1960 on expioration outside the already pro-
ductive Reconcava Basin in Bahia: the results of this
expenditure have been rather disappointing.

117. It is easy to see the apparently substantial
differences betv:cen the methods of financing adopted
by PETROBRAS and those by PEMEX, differences
which in any case arc largely “justified by their past,
s:ace one of the two monopolies inherited an established
exporting industry while the other had to start from
nothing. But on analysis those differences will be seen
to be more evident in formi than in substance. In the
case of PETROBRAS the problem was one of pro-
viding it with adequate resources of its own. In the case
of PEMEX deficits had to be made good a posteriori
by “capital” contributions from the State. These two
examples will illustrate the need for large sums of
“risk” capital. This need has led some States to ex-
periment  with new methods of financing in which
private capital can be associated with state enterprises.

Argentinag

118. In Argentina an attempt is being made to
associate private capital with the worl. of a state enter-
rise which has a monopoly in the field of petroleum.
is is a reversal of previons policy and it would have
been interesting to analvs¢ in detail the reasons for
this change of policy by the Yacimientos Petroliferos
Fiscales (YPF). However, since YPF has iscued no
report giving details of its financial arrangements before
1958, the only basis for a study are the official state-
ments and press comments published when the lirst
contracts were signed.

119, The principles on which YPI© operates (at any
rate since 1958, the year in which the main objeetives
to be attained in the field of petroleum were autlined 1,
are expressed in the introductions to its reports for
the finmeial years 1938, 1950 and 1960, The reports
show that the ahn of the YIF operations is “the utiliza-
tion of the oil contained i the sub-oil of Argentina i
order to climinate the need for imports®™ ** and, in 1939,
that "YPF is returning o its traditional policy of utiliz-
g domestic erude oil only, so speeding up the advance
towards the desired objective: a situation where the
conntry will be self-sufficient in this field”, 1owever,
YI'F is even more ambitious, since by 1958 the pros-
pects were so encouraging that it could assert without
risk that there was a possibility of Argentina becoming
an oil exporting country, “though not, of course, until
the nation has increased its present low level of con-
sumption, which is typical of the industrially under-
developed countries, through the intensification of pro-
duction of domestic petroleum, which must be the main
factor in that devclopment”.

120. Thus the Argentine authoritics are hoping for
as rapid as possible an expansion of production, even
beyond the needs of domestic consumption, At the same
time, YPF stated (1959) that, “as universally acknowl-
edged, the oil industry, even as an economic proposition,
requires a very large volume of capital”.

121. Yet the Government’s policy is no longer to
finance expansion from public funds. Y PF refers to this
in its 1959 report, when it stated that “it lacks the
necessary capital to finance the desired expansion and
that capital cannot be expected from the State in view
of the repeated directives on the subject issued by the
country’s economic authorities”, This official position
was reconfirmed subsequently, notably in 1961 when
any supplementary governmental subsidy was refused.

122, 1t is true that until that date public funds
(from the Treasury and the National Energy Fund,
and miscellaneous contributions and appropriations for
the YPF “expansion plan”) had, to judge from the
balance-sheet of 31 December 1038, provided a very
high proportion of YPF’s capital requirements, Rela-
tively little came from its own resources or outside
contributions. Owing to the impossibility of distinguish-
ing between short-term and long-term credits, no exact
proportions ean, liowever, be established and any dis-
cussion must therefore be in general terms. By the
end of 1960, the situation had improved in a number
of respects: the “own reserves” and “other creditors”
1tems were considerably higher than in 1958, and new
YPF ) bonds had heen ‘issued. However, the additional
contributions from the State and the National Energy
Fund appear to have exceeded 6 billion pesos between
I January 1959 and 31 October 1960, Faced with the
apparent contradiction of having to expand the coun-
try’s oil potential and hence the exploration effort
without the aid of government subventions, YPF took
three steps. Firstly, it launched a programme of aus-
terity and cost-reduction. Secondly, it sought loans,
particularly abroad. This is the probable exnlanation of
the increose in the “other creditors” item n the bal-
ance sheet. Some of the loans were tied in with the

24 In (957 Argentina cnnsumed 12,100,000 tons of petrol
products and produced 4,542,000 tons of crude oil, pefroleum




conclusion of comtracts for the supply of cquipment.
Such a fornwla became possible once the investnents
conld he expected to vield some return. The Toan made
m early 1961 by the Export-lmport Bank also comes
mto this category. This was the first loan made by that
orgamzation to an oil concern.

123 As the third and last step, YI'F was anthorized
to conchude contracts of varions kinds with private
domestic and foreign firms. This de facto relaxing of
the monopoly was accompanicd by its de jure strength-
ening through the Law of 12 November 1958, article 2
in particnlar. Since 1958, two types of contracts have
been concluded by YPF with foreign firms, The first
are ordinary service contracis, similar to those also
concluded by such  monopolies as PEMIEN  and
PETROBRAS. The sccond, covering exploration and
development, are marked by the fact that YI'F's co-
contractor acts as operator, provides the finance and
shares (in differing proportions) in the risks of the
“venture”.

124. All the contracts studicd have one common
feature. They are designed, in accordance with the
objective mentioned carlier, to provide YPF and the
Argentine cconomy as soon as possible with enongh
local oil to cover the country’s needs. It will be inter-
esting to sec how the terms of those contracts change
when the co-contractors are asked to dispose of and
export the crude oil produced. Such an eventnality ix
prohably close at hand, for while consumption in 1960
did not increase greatly in relation to 1957 (12.5 million
tons), output had almost doubled (9 million tons). Tn
1961 a further 36 per cent increase in produdtion was
recorded (12.5 million tons). This increase in outpnt
resulted, in 1900, in inmediate reductions of 38 per cent
in Argentina’s imports of crude oil and 30 per cent
in those of retined products as compared with 1959,
Foreign currency payments for those imports were
$124.5 million in 1960 as against $174 million in 1950,
A saving of $49.5 million. The 1961 forcign enrrency
payments are believed to have been in the region of
$R0 million, a furtler saving of $44.5 million as com-
pared to the previous year. The fact that Argentine
production has doubled in two vears has meant a saving
of nearly $300 million a vear in the comntry’s oil im-
ports. Since the end of 1961 Argentina has started
exporting crude oil.

Turkey

125. Turkey provides another interesting cxample.
Unlike Mexico, where the state monopoly took over a
fully developed industry, Brazil, where the state mo-
nopoly had to start from nothing, at any rate in so far
as exploration was concerned, and Argentina, where
the state monopoly, while retaining control aver opera-
tions, has secured the assistance of domestic and foreign
private companies, Tarkey offers the case of a mo-
nopoly which has been abandoned after twenty years
of experience but without the State giving up its own
activities in the field of petroleum, The search for oil
in Turkey began at the end of the nineteenth century,
when private companies which had been yranted cx-
ploration permits drilled a few shallow holes withont
obtaining results. The 1926 Petroleum Law being some-
what unfavourable to private capital, no concessions
were granted to private companies and in 1929 pros-
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peeting wis nataonalysed,

. Faploraton hegan m 1933
with the craamon oa (e

Petrolonm b aploration and
Developent Ndminsir.aion, o st organtsatea whiely
drilled s tirts hole i 1934 Ty 1935 (he Gonvermnent’s
petrolenn aciivities were tahen over In the Mining
Eaploration and Development Tnstitnte (M7 A+, which
retainel the monopoly il 1931, laplorition was
carricd ont with the assistiiee of American CONPITIeS
working under eontraer. A\ shortage of capital appears
fo have lampered the work,

126 After geological reconmaieanee, dnlling bhegan
and led o the discovery of il at two places i wonth
cist Turkey near the " Svrian fromtier: m Ranan i
1940 aud Garzan in 1951, In 1954 the reserves wore
estimaied at some 10 million tons and the potential
production capacity at 300,000 tons = vear, althongh
actual production was only 60,000 tons a vear owing
o the inadeqnacy of the trinsportation and retining
facilities. When Law No. 0326, which wis esigned
to-enconrage the investment of foreign aipital, was
prommlgated on 7 March 1934, Turkev's domestic con-
sumption was in the region of one million tons « vear,
The one refinery, installed near the producing ficlds
in order to meet local requirements, had capacity of
70,000 tons a year. lmports of petrolemm . prodiets
needed to satisfy  domestic demanl represented  an
ontlay of $40 million. In nineteen vears MTA had spent
between $20 and $24 million on o1l exploration * These
fignres niay be compared with the following data on
the Turkish cconomy in 1959 (i willions of Turkish
liras) ;2 '

Natiomal income 40,005
Nationa! budget S.980
Poblic investments 10917
127 Since the entry into foree of the new Petrolenm
Law, some twenty  forcign  companies  have  heen

grantedd concessions covering a total aren of alont
100,000 sqnare kilometres, The state's activities have
been talen over by the Turkish National  Petrolenm
Company (TPAO), a mixed company of which 10 per
cent of the eapital may bhe subscribed 1y private in-
vestors. The: National Company enjovs no privileges
exeept for those arcas in which work fad alrciudy been
carricd ont by MTAL As a resnlt of the srinting of
concessions to forcign private companies, the Turkish
Government received royaltics amounting to 2.5 wiillion
liras in 1956 and 2.8 million liras in 1957, 1'nder the
1954 Law, Turkey was divided into nine districts,
districts 11 and 1V in the north-cast of the country
being partially closed to exploration at the present time.
n 10 the TPAO ontput was raised to 360,000 tons,
all of it processed at its refinery at Patnan, the eapacity
of which has just been increased to 650,000 wms g year,

128. Althongh the results obtained by the Torkish
monopoly in twenty years do not seem very impressive,
it shonld be noted that in cight years—from 1953 to
1961 —the major companies have still made only a few
minor discoveries, while their exploration expenses from
1955 to 1959 are estimated at $02.5 million, to which
must be added the $6.5 million <pent e TIPAO. The
largest gronp has given up after investing $20 million
and drilling eleven dry holes Towever, investnient s

2B\, ] Levy, op cit.
28 United Natiems, Statistical ¥earbook, 1960.




continning ot the rate of $2 milhon @ month, The work
done Ty NTA Detween 1933 and 1954 enabled  the
Turkish Government to obtain a general picture of the
conntry’s oil potentialities. Those prelimmary sirvevs
nevle it possible for the private companies to start
drilling very soon after the concessions were granted
mnder the Taw of 19343 Turkey's policy since 1954
appears o lawve enabled the State o retain a certain
measure of control and activity in this fiekl without
forfeiting the assistance of the major groups and their
capital.

Bolivia

129, The case of Bolivia is somewhat similar to
tit of Turkey, since the state monopoly established in
1936 - the Yacinientos Petroliferos Fiscales Bolivianos
(YPFB) —came to an end in 1955, at anv rate in
respect tooil exploration and  production. There s,
however, one hasic difference, in that the first discoveries
of oil in Bolivia were made by a private company in
1922 and 1920 and that when that company was ex-
propriated, YPFB, like PEMEX in Mexico, inherited
a commercial-seale production which had started in
1931, Acting as an independent hody responsible directly
to the head of the Government, YPFB was authorized
to conclude private contracts for the development of
its concessions, \When the new Petroleum Code was
issued in 1955, YPFB production was 350,000 tons.
After rising to 405,000 tons in 1957, it has since fallen
steadily owing to the restrictions on investment resulting
from the currency stabilization policy inaugurated by
the Governmient in 1956 in order to stem the rapid
inflation** Since then YPFB has had to he content
with financing its operations from its own resources.
The sitnation deteriorated still further in June 1957 as
a resnlt of the reduction of 20-25 per cent in the
domestic prices of petroleum products and of the lach
of foreign currency.

130. Since publication of the new Petrolenm Code,
mny foreign companies have been attracted to Bolivia
arel have obtained concessions, but their labours have
uot yet been crowned with success. At the end of 1959
it was estimated that these companies had spent about
$55 million on oil exploration, $25 million in 1959 alone.
With the further increase in expenditures, $100 million
have heen spent om exploration by the foreign companies
from the time of publication of the Petroleum Code
1p to 1960,

131, These are substantial expendionres when com-
pared with YPFB's capital expenses in 1957-1958 of
IR million, including $10 million derived from foreign
loans.* YPFR is said to be contemplating an increase
in production to 2.5 million tons in three years, which
presupposes the existence of proved rescrves of some
S0 million tons instead of the present 17 million, and
expenditures amonnting, accor({ing to YPFB, to $23
million spread over four years,

“7 The main reasons why dritling could be started immediately
inchded the existence of 1:25000 topographical maps for most
arcas ol the comtry, the fact that detsiled geolosical and
geophysical surveys of the sedimemtary basin had already heen
wade by MTA, and the subsequent preparation, also by MT.A,
of L1000 geotogical maps of the whole conntry,

N Between 1952 and 1956 the rute of cxchange rose from
sixty bolivianos 10 7,760 bolivianos 1o the dollar.

AT Levy, op. cit.
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1320 YPER s now losing 23,000 mithon holivia,os,
or 82 wilhor, a vear and was recenth othorized o
keep 50 per cent of the sums dne to the State under
contracts concluded  with private companies. Becanse
of the official policy ot simaming prices helow world
prices, YPEFR cannot mobilize its own finneial resources
and the State has been foreed to meet the costs of
exploration frone its onwn Duedget,

133 To conclude, there would appear to he snbtle
ditferences hetween the niethods chosen by the conntries
with a stete monopoly to fimnce the search for oil,
While the centrally  planned  cconomies, as well  as
Mexico and Brazil, have retained a complete monapoly,
the development of exploration has led the other conn-
tries studied to seek ont ways of associating private
canital and public funds, The svstems  thus heing
established it these comtries closely resemble those
developing in countries  which have started from 2
diametrically opposed  position, i.c.. where exploration
and development of petroleum resources was originally
entirely in private hands aud where govermuent par-
ticipation in the development of these resonrces has
tended to increase,

CuAPTER 4

Financing from private sources

134. Except in mainland China and the centrally
planned economies of Lurupe, the great bulk of petro-
leum exploration and production throughout the world
has been financed from private sources, althongh in a
number of countries (mainly small producers) the situa-
tion may not correspond to the over-all picture.

Table 10. Shares of Sulesll;6 rorld petrolenm production,
a

item Thecands of tons Percentage

World, excluding centrally planned

cconomies 932 158 100
Private 878,495 04.25
State 53,660 5.75

Mexico 15,200

Argenting 12,500

Sahara 9,600

Bruail 4720

Ausltria 2370

Y ugostavia 1.400

Colombia 1,350

Chile 1,200

UAR 1,100

Gabon, Congo (Brazzaville) 880

Italy 700

Turkey 100

Othersb 2,240

* The figures are in large part estimates.
M Including the share of production controlled by the State

i such countries as Bohivia, Burma, the Federal Repubtic of
Germany, France Tndiy, tran und Pery,

135. 1t is somewhat difficult to define state inter-
vention m the various producer conntries, since it ranges



from direct monopoly o simple financial participation. o the centrally pianned ceononmics, wonhl only he m
From a strictly financial point of view, it might have  the region of 15 per cent,

been thonght that the State's share in prodnetion was

equivalent to its percentage share in the capital of the AU PRIVATE orFR VIO

producing companies, But it wonld appear more nseful 136, A distinction shonld e made hetween o

to retain the criterion of witiative in ()])(‘Tﬂli(m-\' and to ]).‘llli(‘.\ u]l('r:ning on "ll.l in[q-rn'niun-‘;] (\-' '( -“Ill ‘l"”‘.
limit consideration, for example, to the production of BT P,
companies the major part of whose capital is held by the resonrces and petrolenm potential ot the United
the State. On this basis the production of British  Spates, some Americam petrolenm companies may play
Petrolenm conld be comted as prodnced  with state o international role while the operations of ull;(-h -xlr}-
participation. I'ven making this calculation (which is finited 1o the United States or even to particnlar ,,],.,‘w\
somewhat artilicial, having regard to the way the  of the industry, It may therefore be usciul n‘\ :”H.‘\w
company is rnn and its field of activity) the fignre for  the distribution of production among  the  various
the government’s share in world prodnction, ontside  companies,

operating in one country onlv, Beeintse of the size of

Table 11. Estimated crucde petroleum production of international companics, 1960
(Millions of tous, cxvept as mdicalod)

Standard Standard dal )
Arvea ‘:\'.]‘." (sulf Feraco ’?'zllh’;.' Mokt Nhell I [ t/h',-’:‘-g’.,l;'t O there /-r.tfl‘nr“.tlwu

North America 28.2 17.4 2.8 14.5 11.5 16.2 a2 01 107.0 263.1 373.0
Latin America . 659 10.6 10.5 3.5 79 490 1.6 — 140.0 485 197.5
Western Hemisphere Total. 911 280 333 180 194 652 18 01 %0 3136 sms
Europe 21 1.7 —_ - 1.1 1.3 0.1 —_ 6.3 84 147
Africa — — — — 02 1.6 1.0 3.2 6.0 44 10,4
Middle Easts 28.8 43.5 229 29 16.6 21.0 710 170 2467 150 2620
Far East . 21 — 41 11 20 113 — — 23.6 23 25.0
Eastern Hemisphere Total 33.0 43.2 270 270 19.9 35.2 75.1 202 W6 3o ~HM

Toran 1241 732 603 450 23 1004 769 203 5395 3446 SHI
Planned economy countries — — - - — - - - 167.2  107.2

WorLp ToraL 1241 73.2 60.3 430 393 100.4 709 2003 5395 S1IL8 11,0513

Percentage of total production 118 7.0 38 4.3 J8 9.0 7.3 20 516 48.4 1.0
. Breakdown of production according 1o financial participa- outpiil ontside  mainland China and the Foaropean  centrally
tion; no account taken of supply conracis. plamed  cconomies, awd almost 85 per cem of omput if

These cight international companics thus account for 516 mainland China, 1the Furopean centrally planied cconomies and
per cent of total world output, over 61 per cent of world North America are exchuded,

137. The operations of the international companies  of the private Amierican companics, as table 12 shows
are not restricted to petroleum exploration and pro-  on page 24.
duction. All have dircct outlets to consumer markets 139. Liven where private exploration companies
Of, which they supply a very ‘ar.ge part m many comt-  pave pot peached a sufficient level of prodhiction 10
tries, The l.talance between  their various branches of finance their own exploration operations, they call npou
ﬁgtlvtty varies but all have g‘suf’hctent degree of o (hareholders and hardly cver cover these costs
integration” to ensure the stability necessary to their by borrowing.
development. The companies thus possess relatively ’
complete experience on the technical and commercial
level, and consequently on the economic level too. On B LEGAL SYSTEMS ADOPTED BY DIFFERENT COU'NTRIES
the financial level, moreover, their methods are of
interest : the integrated companies have hitherto balanced
their over:an operations in such a way as to permit the to the main object of the state anthorities. While there
self-financing of a large part of the investment needed | = question of a detailed analysis. or cven a
for the exceptionally rapid expansion of capacity required complete list, of such approaches, comtries may  Iw
to meet demand. Little recourse ha'? hegn '?““‘" v divided into two gronps, those which grant geueral or
outside sources, compared with the situation in other g petrolenm  concessions on a contractual Disis
sectors. The international companies can therefore bhe i 2 hroad framework of mining  legislation, and
said to finance exploration from their own funds. those which have enacted specifiec legislation i the field

138. This conclusion also holds good for the majority  of petroleum.

140. A wide variety of approaches have been aned
still are, adopted in this field. They viary according
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Table 12, Origin and use of the funds of the thirty-itwo major American petroleum
companies, 1950-1960

(Mitlions of dolluys)

Azvailable Dividends I'inds arailable Capital lxternal funds
Year profits paid* formaestment  crpenditure® required
1950 3,080 724 2.356 1,971 = 383
1951 3.706 8R4 2.R22 2,620 --202
1952 3,002 939 2,963 3,233 270
1953 4,379 1,019 3,360 3489 129
1954 4,592 1,041 3,551 3,760 209
1955 5,200 1.163 4,037 4,081 “
1956 5.866 1,324 4.542 5,347 805
1957 6,318 1414 4,904 5,636 732
1958 5.531 1419 4,112 4,526 414
1959 3.892 1,468 4,424 4,469 45
1960 6,200 1,520 4,680 4,450 — 230

Source: Ko EHill, The Changing 0il Industry. Pnblished by Eastman, Dillon Union
Securitics and Company, New York. Figures from the ( hase Manhattan Bank, Febiuary 1961,

8 Including minority holdings.

P Including investments in non-consolidated companies,

« Fstimates.

141, A large nmmber of states have not begun by
enacting general legislation and have preferred to
proceed by means of concessions, The purpose of such
single or nmltiple contracts, which bind the state to
one or scveral companies, is to regulate the entirety
of the legal and fiscal relations belween the prospector,
the operator and the state authorilics,. Two of the main
producer States of the Middle Last—Sandi Arabia and
Kuwait—today still helong in this category. Iran had
long been hound to one petroleum company by an
exclusive concession. In some casces, the concession may
cover the whole of the comtry's territory. In \enezuch,
the contract system has been juxtaposed npon a system
of special legislation, hut the latter has nndergone such
rapid change that the varions agreements have acqnired
a character of their own, and it may be said that in
Veneztiela, ax in other comntries, piecemcal arrangements
wi e still the rule,

142. Other countries have emcted special or general
legislation. cither at the ontset or same time after the
petrolenmt resonrces of their territories ha s begun to
be exploited. Libva and Nigeria may be cited in this
connexion, In all the cases considered, the  State's
essential object secms to lave been to exploit its petro-
lenm resonrces beyond the level necessary to meet the
needs of its domestic nuarket. These States were therefore
concerned to stimmlate a nuxinmm of investment with
a view to rapid development and maxinnim  exports of
the oil produced. In these particular cases the state's
role is restricted to determining the framewaork of ils
relations with the prospector or producer and taking
the necessary legislative steps to attain the goal which
it has set itself.

Comventional cthods of stimulating maxinum
investmont

143. It shonld he mentioned that niost of the specific
legislation in this field regards a multiplicity of operators
as an important stimulus, Such legislation is therefore
contrary in principle to the niethod used by the States
of the Middle East at the heginning of their petroleum
history, whereby one single hody sometimes comprising

different petrolenm companies (e.g., Iraq Petrolenm
Contpany) was responsible for all operations throughout
the area, and occasionally under scveral concessions
with different geographical boundaries. This was the
case in Kuwait, Bahrain, Qatar and Iraq, for example.
It is true that in countries using the cont*act method,
there is now a trend towards a multip'icity of operators,
especially  when new  concessionary companies are
brought in to the coastal areas of the comntry’s territory
(off-shore exploration).

144. These contracts or legislations normally contain
basic provisions designed to guarantce the secnrity and
stability of investment, Thus, in all such legislation
exploration entails the right to exploit the discoveries
and this is expressly formulated it individual agree-
ments of the Iraq Petroleum Company or Sandi Arabian
type. This right is granted exclusively to the prospector.
It i1s consoliddated for a given period, taking into accomnt
the general conditions in which its holder is entitled
to exercise it. The length of Middle Fast concessions
used to run from sixty years (Aramco for example)
to seventy-five years (Iraq Petrolean Company or
Kuwait Oil Company). In general, the ntracting party
also enjoys appropriate safeguards in the cvent of
disagreement, in many cases through international
arbitration arrangements. In addition, most concessions
gnarantce the holders favourable conditions in regard
to operations, transport and passage of personnel and
equipment, use of the necessary sites, etc. In exchange,
local necds may have first cfaim on production, and
there are varions obligations, such as the compulsory
nse of local lahour, ’

145, The systems mentioned further inchide pro-
visions designed to accelerate operations, either hy
prescribing a minimum rate of operations, or hy making
provision for a high return on the investment. The
agreements or laws in question often stipulate that if
less than a certain sum is invested in the concession
over a given period, the contract hecomes void., DBt
these provisions, which oblige the license holders or
concessionary companies to maintain a certain level of
activity, are probably less effective than fiscal measures,




I46. There arc other methods of stinmlating private
mvestment iuexploration, Some consist of hackiug up
private fumnds by state contribntions.  For exaple,
mider the systenn whicl operated in Franee for a short
period, the private sharcholders of exploration com-
panies, and petrolen exploration Fnancing companies
sihseribing to an inerease in the capital of an explora-
tion compauy, hal to contribute only half the amonnt
of the subscription, the other half heing covered by the
Petrolenm  Support Fund, a special treasury acconnt.
The stimulis to the production of petroleum in France
provided throngh the Petroleum Support Fund is also
a means of stimulating investment in exploration. The
matching sums are only paid when the corresponding
amomnt s actnally invested in exploration. Al the
comitries considered in this chapter follow the practice
of sharing the profits fifty-fifty between the State and
the company—or did so until recently.

147. In some countries, the system of depletion
allowances also tends towards the same objective. Tt
may take different forms hut the principle is generally
the same : the petroleum producer is allowed to . einvest

Table 13. Crude petroleum

R in the main
and Venesuels, 1 1960

a part of his profits tis frec exploration operations
n order to offset 1he depletion of his Gl This form
of amortization lias heen ke np o nmhe
comntrics, notably i the Tronel o wegem
48, With regard to tical e, reterence nu
also be made to the Govonralle 1o accorded i
_ance to petroleum cxploratiog BT companics,
mvestment compamies  created  mnder the

20 May 1955,

ol

decree o

Results obtained wader 1he TALY sl

149. Middle Fast production has tnereased tenfold
in fifteen years, rising from 20 willion rone 10 145 o
263 million in 1960, Duriug the sune pered N encaela's
production trebled, rising from 1S 10 131 million tons,
1n 1960 the Middle 1ast am! \ cnesnela accomited fov
almost 40 per cent of world production. Fhe results are
summarized in table 13.

30 The concept of depletion slowanes v st codueed
in the United States bnt, in thu country and o Canaede, it
takes the form of a et tas dednetion withont anmy conditio -
attached, '

countries of the Middle

(Millions of tons, crcept as indicated)

Country 1048 1950 1935 1900
Knwait . - 17.3 S4.R Rlu
Saudi Arabia 2R 26.6 47.5 621
Iran ... .. . o 174 323 171 522
lraq . S . e 48 6.6 327 475
Qatar . — 1.6 54 X2
Neutral Zone S - — 1.3 7.3
Bahrain . . 1.0 1.5 1.5 23
Middle East, torar 263 885 162.3 2652
World production 32 523 774 1.976 0
Percentage of Middie East in world
production . . 78 169 210 24.6
Venezuela ... . .. . ... 8.0 783 1124 1529
Porcentuge of Venczuela in world pro-
duction .. .. . . . 136 150 14.6 14.2
Pircentage in world production of the
Middle Fast and Veneruela together 211 39 356 I8N

Sonrce: United Nations, Ecomomic Developments in the Middle Fasi, 1955-1959 (Sales
No.: 6011.C.2), and United Nations Statistical Office.

Income in the countries concerned has increased as a result of 1his contintous ¢xpansion
of production, except in Venezuela (see paragraph 154).

T.bhltmmiummhmh-mmmumdmm&n&m
(Millions of dollars)

Year Iran trag Kuwoit  Saendi Arabia Year fran 7Im‘, .I\. u:c'ut.f . \?.nl. Arabia
1953 — 14 169 226 1957 213 144 Jox K 1T
1954 o 9 191 194 281 1958 272 237 354 302
1955 . 91 206 282 275 1959 263 212 0 308
1956 153 193 293 283 1960 286 206 450 3300

Nource: For the years 1953-1958, United Nations, Economic
Developments in the Middle Fast, 1958-1959: for 1950 and
1960, Aiddle East Ecomomist and Financial Seriices (New
York), May 1961

8 Including payments by the American Independent Ol
Company operating in the Neutral Zone (Kuwait).
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b Inclyding payments by the Getty O Corporation operating
in the Neutral Zone (Sandi Arabia:

Petroleutn payments represent 27 per cen of Rovernment
receipts 1n lran, 47 per cent Tra, 6 per cem in Venernela
and 81 per cent in Saudi Arabia




1300 The svsiems considered have also permitted the
development of petroleum resources, s is shown hy
the growth of proved reserves o the Middle 17ast,
During the period 1938190, the world's proved re-
serves o crude petrolemn inereased almost tenfold,
fromi 4.25 1o 41.5 Iallion tons. Doring the same period,
proved reserves i the Middle Fast anercased thirty-
sixfold, frony 0.7 1o 25 Inllion tons, compared with a
4.5-t0ld increase 1 the rest of the world, from 3.35
to 165 billion 1ons. In 1900, the Middle Tast had
OF per cent of ahe world’s proved reserves of eride
petrolemn, as compared with 105 per cent in 1938

151 The question arises as to whether this kind of
experience i vidid for comtries with sub-sotl resonrces
less rich than those of the Middle East, since m miost
of the cases referred to the initiative came from com-
panies anxions to ensure optinnmm vield, In this con-
nexion, two further examples may he quoted which
appear to show that the mternational compamics have
o svstematic policy in this fiekl. In Libya, a new
conatry which became independent in 1951, exploration
imdertiaken in 19536 hegan to bear fruit in 1958, In
tonr vears, between 1950 and 1000, 105 wells were
drilled, twenty -cight of them productive. In mid- 1960,
thirty-two drilling  rigs were in operation and  the
capace'y was over 3.3 million tons a year (66,000 barrels
per dav). In November 1901, the first shiment ot
ernde from Zelten was loaded at Port Brege, which
i~ linked to the deposit by a 160-1 Jometre pipeline.
Reserves are estimated to be in the region of one hillion
tois, 'roduction was 850,000 tons in 1961 and is ex-
1otad to reach 9 nnllions tons in 1962, In Nigeria, a
general reconaissance was begnn by exploration teams
in 1937, bnt work was intermpted during the Second
World War. Drilling was begon in 1931 The first oil
was discovered in Joamary 1956, Production was ap-
proximately 2.2 mi'lion tons in 1961, Reserves are
estimated to he abont 30 mnillion tons.,

te cent trends in countrics where cxplovation s financed
frowt pnzate sources

152, Two trends have recently become apparent ; in
some cases efforts have heen made to increase the
lnancial henefits accruing to the treasnries of the pro-
dncing conntries, while in others a fundamental change
has been niade in the respective roles of the State and
of private vompanies m petroleum  exploration  and
exploitation.  In certain cases, the two tremds have
developed simultanconsly,

153, As far as the fimancial benefits acerning from
operations  are concerned, two practices have devel-
oped ¢ the introdnction of an inction svstem for mining
perniits: and modification of the fiscal regulations gov-
crming exploitation.

154. The latter methad has been adopted v Vene-
znela, which recently increased the tax on profits from
S0 to 60 per cent. This inerease i taxation, at a rime
when the world market i< abnndanthy snpplied, cansed
an abrapt slowing down of petrolenm operations anid
an almost complete cessation of exploration. The -
her of wells drilled in Venesnela fell from 1,190 i
1058 to 440 1 00, The mmber ot exploratory wells
included i this total fel' from 190 10 a httle nider

axty during the <same period 0 The ol companies’
estimated net profits me 190 were S300 million (as
agrainst S427 nnllion o 1959 aud 8523 nuthon in 1958).
[ 1900 new mvestments totalled only 8377 nltion
ccompared witl 8391 nethon in 1939 and 8579 milhon
w1938 Total rvene from the petrolemmn industry
has fallen regnlarly since 1938-1959, when it was 3381
mithion bolivars (31,010 milhon). The fignre for 1959-
1960 wias onlv 3,140 nmlhon holivars (8933 nallion)
and for 1960-19601 2977 million holivars (8290 million ).
In order to stmdate the petrolenm exploration pro-
grammes of privite compacties, the Mimstry of  Mines
and vdrocarbons sccordingly decided in October 1901
to remove the resirictions hitherto imposed on private
companies drilling in arcas adjoining national reserves,
This exin -ple shows how ditfienlt it may be to find the
point of Lalanee that will ensure optinmm fiscal vield.

155, 1n this connexion it should he mentioned  that
the poliey: of States may vary with the stage of devel
opmient of their petrolenm cconomy. Govermments natu-
rally attach more importance o enconraging investment
i exploration when rates of production or discovery
are low and development is still in the early stages.
After the tirst discoveries, Libva decided to modify
the arrangements originally established by the law of
1955 Whale it wonld be out of place to make an analysis
of the new provisions at this point* it mav he noted
that the principal ¢chages were financial or fiscal, the
depletion allowance bing abolished and the original
rites of amortization eing reduced. In addition, the
new regnlations mereace annual rents and establish a
svstemr of Bidding {or new concessions.

156. The modification of arrangements for the divi-
sion of profit is sometimes coupled with measures to
promote dircet and public national participation in
mdnstrial operations. Almost all major petroleum pro-
dneing States where exploration was carricd out by
private companies have made efforts to promote a na-
tional industry. The extent of such off rts has varied.
In some cases new concessions have been refused to
non-national companies. The measures taken have heen
of varions kinds<, nsnallv involving public ‘ntervei.tion
(direct or indirecty, althongh in some cases steps have
only been taken to encourage the formation of com-
panies in which national capital (private or public)
predomimates,

Iran

157, In Iran the Natiomal lranian Oil Conpany was
set np to undertake operations in the petrolenn industry
on behili of the State. The formation of this Company
subatantadly. modiied relations between the State and
explormg companies. These relations were governed by
the Agreament of 29 October 1954 with the Consor*ium
(a gromp of intermational companies), while the Na-
tional Company assimed responsibility for a wide range
of operations not specitically: connected with petroleum.
I addition. it appointad two directors in the two cont-
panies forming the Consortinm. Operations were carried
ont by the companies which pnrchased their share of

A Retween T3 and tus), the ells .

2100 40 2238 4, .\'-»mh‘ \'mcr.u .A’,Nl'r:‘:v)):‘al'l,'(;:’ I(:sf _’;:lelilt: lrl;:cf“'l‘(ri(;l‘:‘
Pastand from 2106 00 8787 im0 e world as o whole, excluding
the planmied oty comtrics aet the United States, In the

United Statess the tymre £ rom 37936 1o 8566
osee Petvoleum rose Sewide, Seprember 1961




the Consortimnt’s production at current prices, Thus,
1o financing problems substantially differeut from those
associated with conventi mal concessions arose. T addi-
tion, the National Company tended to assane a role
ancillary to that of the Plan and the General Budget.

158 The law of 29 July 1957 introluced a number
of innovations, establishing the basis for future opera-
tions outside the arcas reserved for the Consortium
mder the 1954 Agreement and defining the conditions
governing operations hy the National Company. In the
case of exploration, the Company could operate directly
or through contracts with private or foreigi, organiza-
tions, In fact, the Company undertook both forms of
operation. The Company was faced with heavy costs
n cotmexion with the distribution of petroleum prod-
ucts and the development of infrastructure facihties.
It continued the exploration operations started in 1951
by the Iranian Oil Company (whose assets it took over)
and exploited the discoveries. The costs were so high
that the Company could not mect them from the funds
accruing from paymients by the Consortium and had to
horrow substantial sums. In addition it was unable
to undertake further exploration. The Company accord-
ingly used the powers open to it under the lLaw of
1957 to promote the resumptio.s of exploration outside
the Consortium areas. The Company may open certain
arcas to Iramian or foreign prospectors, either under
contract or through mixed organizations (in which the
Company must hold over 30 per cent of the capital).

159. The prospecting companies are required to pay
an ammual rent to the National Company and may in
some cases be asked to pay a premium. When petroleum
is produced, the rents and pavments may be accounted
as exploitation costs. When the National Company's
participation in_the partnership is over 50 per cent,
however, the other partners may assume responsibility
for exploration costs instead of paying annual rent.
This provision, with some minor changes, is embodied
in the three contracts recently concluded by the National
Company with the Iranian subsidiary of the Italian
Ii'nte Nationale ldrocarburi, the American Pan-
American Company and the Canadian Company, Sap-
phire Petrolemm Company. In these cases, the National
Company and its partner formed an association with
equal participation. If petroleum is produced, devel-
opment and exploitation costs will be financed by the
partnership, each of the two shareholders bearing its
share of the costs. The partnership would repay the
exploration costs to its shareholders, at a mimmum
rate of ten cents per barrel produced. In the event of
an exploitable discovery. the position would therefore
be the same as if the partner had paid the National
Company a rent equal to half the exploration costs.
In other respects the usual fifty-ffty rule applies. The
arrangement  provides the National Company with
financial resources and also, in the event of success, with
a means of financing future expansion.

K naeant

160, In Kuwait, a Kuwait national oil company was
set up at the end of 1960, 60 per cent of its capital being
held by the State and 40 per cent by local nationals.
Kuwait has entered into advantageous agreements in
this field, notably with a Japanese company in respect
of the Neutral Zone and recently (15 Janmary 1961)
with Shell in respeet of an offshore area. Under the
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comtracts, the Ruler of Kt resorves the neht 1
participate i the Companny it ot s disaonerad. s
clwse 12 0f the agrecment with the Arabian On] o
pany, the Roler is guarimtead the rghit to ke up
10 per cent of the Congruny's capital at par valae
Clase 23 of the agreement with Shell Petrolenn e
velopment emables him to acquire 20 Procent of ghye
company’s capital on paviment of a <um gl 1o 20 per
cent of the expenses actuallv jucurred up to the dare
of the discoverv. Tt is not clear whether the jutention
is that the national compam shoul! assime Tesponst
bility for such payments. The funds to be nsed 1o finanee
these costs are therefore not determined.
Fenezuela

161, In Venczuela, m zddition 1o mcreasing the
rovalties payable by private companies, the State set
up a national oil company in Aprit 1960, The Company,
which had long heen planned, had in all probahibiny
not heen set up carlier becanse of the difticnlties of
fimancing it. The \enezuelan Government Apprins to
wish to reserve all the territories not granted to this
Company. The Company has begum operations i Fake
Maracaibo, but no ivformation is available on the
progress or objectives of the operations or the metheds
of financing. However, in October 1961, the \ene-
zuelan Oil Corporation announced that it was prepared
to study proposals from private companies for the join
exploration and production of petrolemm in accordance
with the Government's new policy. 1t is also imderstood
that the Iraqi Govermment has a similir project to
set up a para-state organization in th  fickl. Libya
already has a national oil company b its capital i.
believed to be largely of foreign origin.

162, Although the trend described above is general,
its scope is limited. It no doult results from the desire
of Governments to derive the greatest possible ad
vantage from their natnral resources by participatin:
in their development. Two cxamples of this trend are
provided by India and the United Arab Republic, while
in Indonesia, where concessionary companies prodice
large tonnages of petrolemn, there appears to be a trend
towards a policy involving a greater degree of State
intervention.

Recent tremds in countrics where exploration is financed
from public and private sources

India

163. India did not begin to develop its petroleum
resources until the nineteen fiftics and it was only in
1955 that the Indian Government decided to embark
on a large-scale petroleum development progranime
designed to enable the country to meet its growing
needs. Lffort is required in all sectors of the petrolenm
industry, Imt is particularly nrgent in the fickl of ex-
ploration. Since 1955, substamial allocations of the
order of $10 million for a five-ycar period have been
set aside to finance direct state operations and an il
and Natural Gas Commission has been set up in the
Ministry of Industry. At the same tme, the Govern
ment has begun to participate in certain private explora
tion programmes. In 1956, on the eve of its ~econd Hve
vear plan, the Indian Governnment took a step of major
importance when it declared in w5 Tudustrial Poliey
Resolation that at was placing the petrolemm indn-try



o

m the public sector and had decided 10 mvest SN146
mihon m petrolenm exploration,

164, G the eve of the 1third e sear plan, Boseen,
the Tndian Government, constlering thet the efion
which the State wonld Tave to male m order o laline
resenrces and requirements in 1970 iicht e ineon
sistent with the accomplishinem of other fandimentad
tasks, decided o mm 1o privite o mipaies o fordign
sourees and o associite them in its cTort~, withon
losinge its comtrol over the mdnstry. his phoned o
mvest 8242 0 Mion in the petrolemm indnstry, ot of
atotal investment of S1L700 milion i the pnblic sector,
Nuerons negotintions lave heen initiated with the
objeet of creating new partierships hetween the Oil
andd Natnral Gas Commission and exploration cont-
panies ( Fate Nazionale 1drocarburi (EXNT) and, in par
tentar, the Burmah O Company) or of seenring the
technical assistance required by the hudian Government
m view of the mnliplicity of the tasks nndertaken
simultanconsly by the Oil and Natnral tias Conmmission
(Soviet technical assistanee in some areic-: the recent
contract with the Freneh Petroletn hustitute for the
Jaisalhmer region). The agreement wvith the Vurmah
Ol Company is regarded by the hndinm Government
as a model which it topes will e adopted by other
enterprises.

Inited Arab Republic

165. Until 1956, petrolenm exploration and  ox-
ploitation in the United Arali Repullic were cutirely
in the hands of foreign private companies. Tn 1936, hy
Government sct np a public estallishnient, the General
Petroleimn - Anthority, cmpowered  to engage in the
whole range of petroleum operations and to ha ve capital
holdings in other organizations. 1n 1937, the General
Petroleinm Company was set np. 1t capital is at present
held by the Feonomie Institntion g may helong only
to Egvptians. The General Petroleum Company has
three small fields, where production started i late
959 and has been increasing regularly (135000 1ons
pe annum). The second five-vear development plan,
which came into foree on 1 July 1900, places comsider-
able cmphasis on petrolemm development. Tn mid-1960
the Government also invited bids for the exploration
of the western desert where it hopes that oil will 1
found. The conditions provide for a fiftv-fifty division
of profits in the ease of companies which accept dometic
(1ot necessarily sate)  participation and g rovidty
higher than 50 per cent of the profits, pavable to the
State, if there is no participation by national capital.

166, No tender has vet heen made under these con-
ditions. During 1961 the State alsa tightened its hold
over the economy. Foreign concerns now fall into three
categories - those which are 100 per cem nationalized
(hanks, insurance, public transports; those i which

Wity purchasing an additional 1573 per cemt of 1he shires
of Oil India, Tad ot par vabue from the Burah Ol Comnany
for cash, the Government inereased . oldivg in this compua
10 50 per cent, the sanic as 1har of Burmah (u1 1y future,
cwh fmancial partuer will bear s share of 1he coas, the
forcign cnrrency being provided by the Burnmh 4] teupany
In calenlating probrs, a deducthon will he made 10 the [
and fmdure exploaation and devel pment costs o W i
This is thus nedther an acreemem with the vettal fifree iy
harine of profits nor an association el ae N hos eitered
mhe with foreign goveronenis

S

the Government already Lias g holding, which it will
slimately merease 1o at east 30 per cent: and those
mowhich the State tahes over indisidual holdings ex-
ceeding  C1F10000 (3290000 11 a4l cises, 4 per cent
Hitcen-vear zovernmment honds will he given in exchange
for these holdings, Vor example, the Governmment’s
urre i Anglo-Fevptian Oilfields wis ineresased from
O per cent to 33 per cent s all the other shareholders
hadd to snreender half their shares, Compensation in
the form of government honds is based on the Cairo
Stock Fxchange quotation before the promulgation of
the mationalization decrees, The <une procedure wis
applicd to asmall, Jocal importing and distributing
concern, wholly Egvptian-owned, whiie individial hold-
mgs of more than £ 5 10000 in the Socicte trangaise
des pétroles SERCH (SERCOP) will e acqnired by
the Government, which already holds more than 49 4
per cent of the shares,

167, Na other oil companices have vet been affected
v the deerees prommlgated bt the Liovermment seents
determined to keep private capital ont of the key sectors
of the ceomomy. Reference should also he made to the
Arreentent conchided in November 1961 by the Govern-
ment of the United Arab Republic with the [Ttalian
concern, N1 The first part of the agreement relates
to the opening of a credit of £ 50 million which will
e used to found an Fgyptian petro-chemical industry
and to import the equipment necessary for expanded
petrolemn exploration in Egypt. Under the terms of
the sccond part of the agreement, the Government
srants ENT an exploration permit and, if necessary, a
concession of 26,200 square kilometres in an area lving
hetween the Nile Delta, the Suez Canal and the Red
Sea. This agreement s sinsilar to that concluded by
FENTin Fran, providing for a hfty-fifty division of profits,
the assimption of exploration costs I EXNT, and eqnal
partnership with a state coneern.

168 The United Aral Republic has heen trying for
e vars to develop petroleum exploration in ijts
territory. To achieve this aim, a number of uil concerns
have Deen inearporated in the public sector; the State
thns acqgniring snhstamial petrolenm assets with no
tresh capital ontlay,  The prollem of financing the
Tanagement, and partienlarly  the growth, of these
et mainly thrangh exploration, remains to be solved,
The agreement concluded with EXNT is an iuitial step
mthis direction,

Tudonesia

169 Until recently,  the big internationa] groups
have heeu respomsible for deveioping petroleum resources
m Indonesia, After the achievement of independence in
IO, the gramting of new concessions was suspended
pemding the cnactment of new petroleum  legislation,
as the Govermment had not vet decided on the future
satisof the petrolenn industry, The Presidential
decree regulting the petrolenm  industry  was  not
promaubited unnil 1900, Although eXizting concessions
sl reniin in force for a Timited it still indeterminate
;\~K::'I“I(l. the 1'\|\|nn:lhc:n of ol and gas in new areas
srv e mdertaken onlv Ly the S, While all petro-
L etvines mnst becarried ont state nnder-
tiigsthe Jatter may appomnt private companies as
ctrcors provided that the contracts are ratitied by

v Negotiations hetween the three  main foreign




companies aned the Government for 1 new agrecinent
having: beens sispended, the Gos ernmient decided wt e
end of Nngnst 191 thar, i MOre, eartings wonid b
shared on o sty forte hasis, Three state T T T~
are alreaddy active, bt i view of the fnereg i the
hudgetary deticit and the amomnt  of inomesal  aidd
received rom abroad for industrial developmieny . they
seemamlikely o obtain the funds HECOSSITY (o peetro-
fenme exploration ad development.

010 may thins e seen that conntries where
exploration was originally financed Iy privinte capital
alome Tave recently adopted anew attitnde towards the
development of their petrolemm resonrees, 1lowey s
different the policies followed i this respect, Do goy
eriment can ow disregard petrolenm: prohlems, on e
solution of which industrial development and the aehieyve-
ment of higher stndards of living ~o Largely depend.

Conclusions

1 Todav, 22 per cem of the worll's popnlation
(United States, Enrope and the Soviet Union s cansme
/RS per cent of world petrolenm produiction. Ve
igures bring ont the enormons potential demand for
petrolemm thronghom the worll, more particularh
the developing conntries. For example, bndia, with 400
million inhabitants (14 per cent of the world's poputi
tion) consnmes only 6 million tons of petrolemn (0.0
per eent of world consnmption). 1f the Tndians conwimmed
as mmch petroleum per capita as the French, tadia
would need 220 million tons per vear 4121 per ceni of
present world  production). In (90  hliy produced
450000 tons. This basic imbalance in consimyption .
accompanied by a similar imbalance in produiction,
Almiost two-fifths of the workd's cride petroionm -
produced I six countries whose combine popniition-
Fepresent nst over one per cent of the workl 1otal
whose petrolenm consumiption barely exee s qwo per
cent of the world total,

172 Varions canelisions may he drawn from these
fignres. The need to seenre an over-all increase i the
supply of oil to keep pace with rising Hving standards
5 obvions, . as is hoped, the efforts to develop the
poorer conntries are successinl, there will certainly he
a massive increase in the demand for hyvdrocarbons,
This increased consumption will, in turn, be a factor
i development. The problem of oil exploration s
therefore crncial for the developing commtries, It it has
namy chw ging and sometimes conflicting aspects, Sone
of the dev cloping countries hrodnce twenty times more
oil than they need: the majority  have scarcehy anv.
Whether a country is rich in oil or has none at all, 1he
government mnst concern itself  with the petrolenm
industry for it is vital to the cconomy. Considerations
of mtional security have induced the big industrial
countries to ensure the availability of mininmm supplies
of petrolenm. At the economic level. the trade lalanece
of some countries is weakened by oil imports: for others,
mitional wealth depends largely on finding weans 10
exploit their petrolenm resonrces,

173. This almost universal eagerness ta make the
best use of petrolemn resonrees explains the variety of

dovelpment wehomes whicl have heen adopted ad e
anersiy of methods aed o AINCE TV e e S

P 1 is ot 1he PUEpose ol s report 1, expr
v ndeement o the methiols deseribed, <ull Teas 1
recomiend o ane methad rather than another T,
adoption by wovernments of dogiven petrolenm poboy
ooiten dietar | Iy Instorieal psychologieal con
Elerations Certain rles mineg nevertheless he olisery !
the hest solntion is 1o e formd to the prablem of
praroleam, especially in the developig commmries, wlioae
soal s wapid expansion in all seetore

175 W himever the metlion) chosen  for namcing
exploration, it is essential o realize that the capital
mav well he lost, 11 this eventmahity is not accepted
the beginming, w1 will live o be o recognized Tater,
Whate er the resilis of the operations, accrmmnlate]
debts will then Tive (0 he comsolidated. T ghese
cirenmstances banhs e mtnrally: nwalling 1o make
vansfor - exploration operations, This mrwillingness
does not extend o gl pliases of petrolemn (‘('\(‘]lilhlll('lll_
bt sinply 1o the highly: specnlative explovatory phose
Noexploration programme Jonl theretore he Lnmehel
betore there is an assirance that the NECESSITY e
of fmmeing it are available, '

176, The more that s known abont a0 conntey s
petrolemn potential, the casier it will he 1o obtain the
capital needed o fimance the development of it petra
lemn resonrees, Fyen if preliminary recomuaissinee doe.
not furnish certain evidence, it may provide o gnide
for snbsequent operations g CHCONFIZEC Prospectors
tommdertake them. This phase s relatively inespensiye
and has been: completed or is on the POt of completion
oy comtries, The surveving of possibilities - lonl]
mdonbtediv be continmed or started, where necesany,
Sbsegquent phiases of development comot be nider tiken
withont a detailed cconomie aalysis of the ditieren
factors involved, The decision to go ahead s obvion <y
mfluenced by political or other considerations, bt it ean
only be made in the context of an ceononic mendel of
which all the clements are khnown, 1i the Tpetraleim
adventure”™ demands the allocation of large part of
A emry s econontic potential, the imeertaing profitability
of this investment will have 1o he werghed aginst (he
safer viekl of other investments i different sectors of
the national cconomy. Such an analysis hecomes casier,
it only by reason of the alternatives which niay he
available, if it is yndertaken in an internation:) COntest,
The problem of exploration, production i supply i
agiven conntry e then be sudied in hresader
perspective, Fxcept in special md essentially tenygwrary
conditions, it may he stated that isolationiam ntthes
for insecnrity and that antarchy is inconsistent with
the aptimmm use of a CONNEEN 'S cconomic potential.
This is partienlarly trne of petrolemn development.
For hoth technical and ccanomic reasons, petrolenn
development, in every comtry, requires to e pdertihe
i an international framework.

177. Many  possibilities exist within this broader
framework. The  futnre depends at the inmteriation,]
level on mereasingly  close co-operition. between the
mdustrialized ane the developing commries. 1t is anly
by mwearving efforts in this spirit that it will perhiap.
e possible to solve the continnng problem of nginning
g sapplies i the contexy of expinding consimngtion,
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