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ABSTRACT
Name: ¢ Clarence S. Bayne@
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The emergence of the U.3.A. as-a world econotl'nic pover and the
development of the Middle East o0il resources created a sei of circum-
szanggi which resulted In d;a,jor compet-itivé -changes in the world oil
economy and momcal\lym world oil markets. In particular,
ope notes the shift from competitiom\a\g international 611
companies backed by powerful home governments to confli?t\ba:gg.;ning
in the world oil market between these cc;mpa.nies and a cartel of c;il
pProducing and exporting countries (OPEC). Under the present conditions
that characterize the world oil economy the forpig;z oil companies act
in accord witl\ their own best interests when they are in the strongest
position and acce;l‘e\ ib'nq:g\ssity vwhen they are weal; and exposed. On

the other hand host govemmentg accede to necessity when they are weak

e and exposed and act in accord with their own best interests as they

‘ gain strength. This thesis studies the Trinidad oil industry in the

context of the changes taking place in the world oil industry. It

. examines the changing pover relationships betweén the government and

the foreign oil companies and evaluates the extent (to vwhich ’l‘finidad'

petroleum legislation and the government's development policies

<
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maxinize the country's net direct and indirect benefits derived from
the development of its hydrocarbon resources.

' Some essential featur;s of the thesis, therefore, are a dynamic
analysis o;‘ the world oil market with specihl reference to the swall
host country; the development of cost estimates for crude production

and refining in Trinidad, and the changes in these costs between 1956

and 1976; the estimation of the cash benefits accruing to the companies

and to the government, and an evaluation of these benefits in terms of
a mq.ximiziné strategy based on generalized conflict bargaining criteria.
" Our analysis shows that the Trinidad government lacked the
pover to extract the maximum benefits from its oil resources prior to
i956. However, bbetween 1956 and 1970 the government was able to
successfully swing the balance of pewer more in its favoui'. It i3 felt,
however, that, given the existing world oil market conditions, the

government may not be getting a sufficiently large share of the rents

{
earned by its marine oil resources. The government's development

strateglies as they relate to the use of oil revenues are ratioz}al and

~“relevant to the situation of Trinidad as an Ae-cﬁotagw‘"dr tiny scale.

g
R S

In general, the American petrdleum quota policies cause sub-
optimization in the Trinidad refining industxry. However, OFEC actions
to raise prices and shift the balance ofﬁpover froﬁ: the oil companies
to the host countries, combine with the new discoveries of marine crudes
and natural gas in Trinided to give the governmetllt greater leverage in

gaining vith the o1l companies and enhance Trinidad's position\ in
the wo 0il market. -~
o "« \ \
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T~
La montée des Etats3Unis d'Amérique au rang de puissance &conomique

mondiale ainsi que 1'exploitation du ressources pétroliéres du Moyen-
-~
Orient créerent un concours de circonstances qui résulterent en de

profonds changements concurrentiels dans 1'é&conomie pétroliére mondiale

et plus particuliérement, dans les marchés pétroliers mondiaux. On

D
]

remarque plus spécifiquement le passage d'une situation de concurrence

3 quelques rares firmes pétroliéres internationales, celles-ci appuyées
par de puissants gouvernements nationaux, a une situation de négociation.
antagonique entre ces nfémclas corporations et un cartel des pays produc-
teurs et exportateurs de pétrole (OPEP). Dans les conditions actuelles,
caracteristiques de }.'économie pétroliére mondiale, les coglpagnies

~

. ¥
pétroliéres &trangdrent agissent conformément 3 leurs meilleurs intéréts

"

quand elles se trouvent en position de force et adhdtent aux propositions

Ou se soumettent lorsqu'elles sont en position de faiblesse et vulnérables.

Parallélement les gouvernements d'occueil se soumettent aux conditions du

5

groupe dans une situation de- faiblesse et agissent en fonction de leurs

meilleurs interéts lorsqu'i%s se sentent plus puissants, Qette dissertation

’
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généraux de négociation antagonique.

—_—— -

xil 1

’

examine 1'industrie pétroliére de Trinidad dans le contexte des change-
ments structurels se produisant dans 1'industrie pétrolidre mondiale.
Elle porte int8r&t™wux Tapports dé puissance variables entre le gouverne-
ment et les firmes pétroli‘eres mondiales; cie plus elle évaluf,, dans

quelle mesure la législation pétrolidre de Trinidad ‘ot les politiques

gouvernementales de développementfmax»imisent les avantages nets directs
et indirects du pays découlant de 1'exploitation de ses ressources en
hydrocarbure. Certains points saillants essentiels de cette dissertation
nous aménent donc i une analyse dynamique du\}barché mondial du pétrole
avec une mention spéciale au petit pays d'accueil; 1'évolution des

prévisions des colits pour la production brute et le raffinage & Trinidad
*

[N

ainsi que les changements dans ces mémes colites entre les années 1956
et 1976, 1'estimation ou approximation des avantages monetaires revenant
aux firmes et au gouvernement, de méme qu'une &valuation de ces avantages

en fonction d'une strategie de maximization fomdée sur des criteres

-~

Notre analyse montre que le gouvernement de Trinidad s'avera

-~

impuissant & retirer les avantages maxima de ses’ ressources pétroliéres

avant 1956. Toutefois, entre 1956 et 1970, celui-~ci a réussi & ramener

quelque peu la balance du pouvoir en sa faveur. Quoi qu'il en soit,

-

nous croyons que, dans les conditions présentes du marché pétrolier
V-4
mondial,: 1e gouvernement sera incapable de? s'approprier une part suffisam-

ment importante des rentes provenant de ses ressource% pétroliéres marines.
Les stratégies de développement du gouvernement telles qu'adaptées 3
1'utilisation des revenus tirés du pétrble apparaissent rationnelles et

N

conséquentes 3 la situation de Trinidad en tant qu'économie de taille réduite.
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Régle générale, les politiques américaines de contingentement
pétrolier créent un emploi 'sous-optimal de l'indusg:rie Trinidadienne
du raffinage.  Les mesures prises par 1'OPEP pour majorer les prix et
déplacer la balance du {)ouvoir des compagnies pétrolidres entre les
mains des pays d'accueil, de concert avec de nouvelles découvertes
de pétrole byut marin et de gaz naturel i Trinidad, donneront cependent
au gouvernement un plus grand poids lors de ses négociations avec les

L
firmes pétrolieres et amélioreront la position de Trinidad dans le

3

marché mondial. ,
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CHAPIER 1

INTRODUCTION '

t

‘)’here is a symw/x:;.atlonship between the organization
of oil producirfaﬁjxporting.countries (OPEC) and the major oil
consuming countries (Western Europe, U.S.A., Japan) of the free world
which derives from the fact that the continous inc'rea\he :En the
sfandard of 1living in the latter requires tl}e production of goods and
services whic}: utilizes a technology that is biased in favour of
petroleum (1iquid and gaseous) based energy inputs. In turn,the OPEC
countries depend on demand -in the industrialized countries to create
the markets for their huge surpluseé of crude o0il and to provide a
:loll of funds to finance their economic development programmes. In
recent times the balance of power in this relationship has shifted
to OPEC. It 1s unlikely that in the foreseeable future the dqpendj,nce
on ﬁprdrpcarbona for energy and industrial materi“a;Ls will be reduced

significantly .1 One can expect, therefore, that the OPEC countries

T

1In the U.S.A. and European markets liquid fuels and natural
gas shares are expected to vary between 50 and 76 per cent of total
primary energy consumption well into the mid 1980's. “See the
following works: Ecomomic Survey of Europe in 1971, Part:l. The
Economy from the 1950's _to the 1970'5, United Nations, prepared by
the Secretariat of the ECE, Geneva (New York, 1972), p. 89; )
Sam B. Schurr and Paul T. Homry, Middle Eastern 0il and the Western
World: Prospects and Problems (New York: American Elsevier Publishing
Compeny, 1971), pp. 1{4-176; D. R. Knop and J. F. Roorda, "Economic
Restraints on U.S. Energy Supply and Demand," Journal of Petroleum

Technology, July 1975, pp- 803-812.

' \
.-
' N
, .

\
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' sequences. As might be expected, therefore, the literature on the

with 66.6 per cent of the/ "free" world reserves of petroleum will
contin?e to 'control world market supp'ly.‘ Within the OPEC cartel there .
is a sub-group of the larger producers (Saudi Arabia, Iran, Kuwait)
which cgn influe‘nce world oil prices by individual and direct action
in ‘the world mal:ket and which by their decisions to' produce now or
postpone production can determine the stability of the c?.rtel. h
., In the 'world market the OPEC cartel on one hand and the large

multinational corporations on the other, use th'eir monopoly power to

maintain the price of o0il at levels several times the unit cost of

producing a barrel. Initially the oll companies were a(ble to capture

most of the‘rents as a payment for their monbpoly coidtrol over scar&e'

knovledge and capital. ( However, in time the host countries (OFPEC)

vwere able kto capitalize on the dependence of the cotxsumer countries

on petroleum, reduce the knowledge gap, and successfully exploit the

weaknesses of the oll companies. Thus, through a procesds of

aggressive bargaining, the OP'E}C éountries shifted the balance of -~
'povwer and used it to redistribute rents in their favour. Because of .

the very large rents to be derived from the industry the conflict

between the protagonists has been sharp and dramatic in 1ts con-

/

economics and politics of oil has been concerned almost entirely with

the continental producers, the major consumers, and the large multi- ‘
| o P , ‘

-

national corporations. ¢

Because of their large populations and huge endovinents of

et e, “:3‘?_2-«“:‘ T

petroleum resources the continental oil producers possess an inherent i
economic apnd political power which they can use to effectively//
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£
redirect the benefits of their oil resources towards the fuller
economic transformation Of their economies’. By contrast, very small

economies with highly skewed resource bases in general seem to lack

the power to achieve economic "take-off". The central problem ig

their inability to generate internally sufficient savings to finance

continuous economic development. The small petroleum economy does
not fit éasily into either of these two groups; and the literature
on the politics and economics qf oil is not very informative to the
planners of su;:h an economy. This thesis is a study of the oil
industry in one such country, Trinidad and Tot?ago: an oan petroleum
economy with limited alternative resources for development.

Trinidad bas a land base of less than 2,000 square miles;
gcce;.sible offshore territory of appr-c‘:oximately 8,000 square wiles,
and a population of just over one million people. By worlfi standards
it therefore ranks as an economy of tiny scale.l It lacks the
populrtion and resource base to qualify as a world power; and its
petroleum resources, though significant, are too small to qualify it ‘

for membership in OPEC. Bow much control can such an economy-have

over its resources and development? The scale of Trinidad's economy

" and ig particular\* the size of 1ts oil resour\cas is a very important

element in the evaluation and the formulation of its petréleum

\ lwilltam \G. Demas defined a small scale economy as one with
a population of &bout five million people or less and a usable land
area of ten to twenty thousand square miles. See Demas, The
Economics of Development Tn Small Countries with Special Reference
to_the Caribbean, Centre for Developing-Area Studies, McGill
University, Keith Callard Lectures, Series I (Montreal: McGill
University Press, 1965), p. e2..
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policies, and the determination of a development strategy.. More

specifically this thesis addresses its attention to the following
\ ‘

questions. How would an oil industry based on s\ma11~ domestic
reserves survive in an oligopolistic world oil market where 1':he
exercise of power determines the disjbribution of the benefits
derived from the sale of the resource? What sl&iould ﬁi‘}e strategies
of such a government be when bargaining with large, mu]:é{.national R
corpora.tions, the annual sales of many of which exceed the combined
gross product of seeral smaller nations? What should its \Policies +
be vhen faced with defensive tariff barriers in consumer ma.r\kgts
where it has traditionally so}g its oil and refined products? ‘And t
what would be the government's best strategy fo“r the use of 1ts\cfil
regources in the ecopnomic transfc_)rmation of the country? |
When viewed in the context of the world oil market the \\
Trinidad oil industry occuples a very weak bargaining position
relative to the large continental producers. It cannot significantly
affect wvorld crude supply and hence it c:mnczt inflyence prices. In/a \\\

specific market or markets, however, it may show considerable stremgth.

-

4
L3

Moreovér, its importance to a particular company, or group of
coupanies, may be such\a.s to give it a clear bargaining advantage. ' \
The strategic location of the country may al'so be a source of a \ il
cObnsiderable s\trength in oil bargaining. 3 i «

Commercial drilling in Trinidad started in 18671 under’

lrhe first oil wells were drilled by Captain Darwent at '
(ﬁ Aripero at a depth of approximately 200 feet. See Trinidad's 0il,

an illustrated survey of the oil industry in Trinidad, published by .
. the Petroleum Agsociation of Trinidad, 1952 p. 1. ‘ y

1
|

*~
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British colonial ;ule; but the real commercial and strategﬂc sig-
nificance of its o1l was not recognized until much later (1906) when
the British Merchant Navy ‘started converting its battleships to burn
0il fuel. In 1906 the Govermor of Trinidad and Tobago advised the
West Indian Committee in London that the subject of Trinidad oil was
of far more than local interest. He emphasized that "... it is a
mattei' of imperial importance if Great Britain is found to possess a
source of supply within easy reach, especially 1f control can belkept
exclusively in British hands.“l It was primr;ly because of this
policy of exploitafion that the indigenous ]:l‘a,b'our force was systemati-
cally relegateéd to the unskilled and manual jobs in the industry, and
that local government was prevented from developing any significant
degree)of campeteqce' and expertise in the technical and marketing
o'perations of the dindustry. In fact it was only very recently' that
the' country (i.e.,.its government and the labour force) was able to .
assert its rights to participate in major decisions affecting the
industry. The factgrs regponsible for this shift in power to 18‘cal
hands are pertiz'nent to any assessment of the changes in tﬁe net soéial
benefits accruing to Trinidad from its oil industry. ) R
At this point it would -be useful, as a background against

which one can raise important points of ana.lysié, to efLaborate on

1

[4

lquoted in an article by V. C. Mulchansingh, "011 Exploration
in Trinided - V", The Texaco Star, April 11, 1960, p. 7. Trinidad
up to the immediate post World War II years remained the largest
source of purely British oil (i.e., from Briti h territory), a re-
fueling base for the British Merchant Navy; and an important supplier
of fuel to the American Navy at Chaguarams between 1940 and\ 1962.
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some of the more salient features of the T\nidad oil :Lnd\istry. y way °
of contrast we will begin by comparing the s)\ze and structure of the
Trinidad 01l industry with that of certain 0O countries. In 1971
Trinidad produced 128,000 barrel? of crude per day. Almost all of
this was refined locally and exported to foreign rkgts. In contrggt
to this Kuwait e;cported 2.8 million barrels of it%)erude producti:n
per day; Iran, b million; Saudi Arabia, 4.2 millio ; and Venezuela,

1.6 million.1 Although Trinidad increased its daily de production

standards a very small producer. The major functioq! of Yhe Trinidad
0il industry until 1972 was refining. Recently exports of\marine
crudes have reduced the relative importance of exports of ined

products as a foreign exchange earner. In contrast the major

Mactivity among the OPEC countries is crude production.

Trihidad's refinery capacity is roughly double its present
crudg production capacity so that a substantial part of the refinery
throughput (about 60 per cent) consists of imports of foreign crudes. /
Most of these imports com? from OFEC countries (Venezuela, Saudi
Arabia, Indonesia, etc.) Foreign crude 4mports are handled mostly
under processing agreements in accordance with contracts arranged by
the international parent companies of the oil companies operating in
Trinidad. Prior to 1972 the two most important oil companies in
Trinidad vwere Texaco Trinidad Limited and Shell Trinidad Limited .vhich
owned 100 per cent of export refining cai:acié;:y and accounted for all

1

10PEC Information Bulletin, January 1973, p. 13.
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crude imports Together with B.P // Tr // they acco ted for almost

all crude produeed in the country Houever, since 972 Awoco of

Standard 0il (Indiapa) has emerged a/t\he single

-

Prior t} 1956 Trllni 's primary 'r\narkgts I:or refined products
were located in ‘the United %:jdom and Wes \ern’,Eur”ope. Hovever, :
changing conditions in the fac bor and productﬂ/market':‘a caused major
adJuéments in the marketing strategies of th mult\inationaI oil
companies with the/net reZult that after 1956 Trinidad's principal
market became the US .A. This geographic redistribution of m.;;lrket
‘shares was accompanied by a mejor switch in asset ownership from
B;'itish to U.S. companies. The chalgge from a colonial government to
self rule did not initia]zly bring with it a transfer of con}trof of
the oil resources to local hands. Because the Trinidad oil indusiry,
has always been controlled by international oil companies; and
because of t-he hiera.‘rchical natur;e of the adminié’trative\stn;xctures /
‘of the world oil industry, decisions pertaining to the development .
of Trinida? 01l resources would.seem to have been made outside
Tr‘inidad. As policy decisions affecting the indubtry way have tended
to be dictated by the global needs of the mgltingtionals rathér tﬁgn
domestic :needs, aeriolzs questions are raised about -the meaning oi;
sovereignty and the possibilities for 1‘:he economic transform!;tion of
a small petroleum host country lfke Trinidad tl‘mt ‘relies on revenues
from i_ts 0il industiry for financing economic development and at the
same time continues To be dependent on foreign capital and expertise

tp develof its hydroéarbon re;sourCes. It is important, therefore, \
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.that one examines the relationship between the transnationals and the
government and analyses the effectiveness of the government's bargaining

policies with the oil companies at various phases of the development of P

1

the country from dependency (1956) to nationhood (Republic of 'I'rinidad
1976). In this respect studies in M8 extractive industries
(especially copper and petroleum)_ provide us with the a prio:f'i
expectation that thé blance of power -with respect to the control of

these resources and the .redistribution of total net benefits derived

A3
from them will swing over time from the transnationals to the host

&

government or groups within the host couﬁi‘.ry.:L Theodore H. Moran2

attributes this tendency to (1) the reduction in uncertainty (risk)

after the initial commitment’ of capital and technology to the project;
(2) the reduction in the country's knowled.ge gap vith respect to the . 5
industz\'y‘(i'e., the decrease iP the companies') technological monopoly),
and its 1ncreasing bargaining capacity; and (3) the push-and-pull of
the dynamics of interest groups within the country.. ‘
The line of thought presented above suggests an historical

analysis of the indusﬁry and a careful examination of its viability i

1See following works: Theodore H. Moran, Multinational ..
t Corporations and the Politics of Dependence; Copper ip Chile ’
s - (Princeton, N.J: Princeton University Press, 19(4); GConstantine V.
Vaftsos, Intercountry Income Distribution and Transnational Enter- -

prices (Oxford: Clarendon Press, 1974%); Edith Penrose, The Growth _

of Firms, Middle East 0il and Other Essays (london: Frank Cass &
Co. Ltd., 1971); Charles P. Kindleberger, American Business Abroad.

Six Lectures on Direct Investment (New Haven and London: Yale

University Press, 1969). . ' [

i
|

2Moran, pp. 135-172. ) C .
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in th® worild oil economy, especially its position in foreign trade.1

The viability of Triniddd's oil industry in foreign trade is critical

to its economic development; changes in world oilqprices.aild oytput . 7 P 6
_ have always been- highly correlated with prosperity and stagnetion in .Q's‘

,/’ Trinided. For instance, the oil sector coptributed 28.6 per cent to i
Trinidag's GNP in 1952. This increase;l to 32 per cent in 1958 <
reflecting the increases in world oil p;;ces and the expansion of . -

. -

crude outputfand refinery throughput in TJ'inid.ad. The gleclinewin ) .
world oil prices af‘cer 1957 up to the Tehran Agreements in 1971 )

S

/
strongly correlated with the decline in the rate of growTh of the

real GNP from an average rate -of 9.7 per cent between 1955 a.nd 1961,

l

to just over 3.per cent between 1962 and 1966 Simi]f.rly, falling

-~

vorld prices after 1957- coinciding with a d“ecline in output from
Trinidad reserves resulted in the ELector's smaller contriButionsSto

‘ governmen;'.' s financing of its Second and Third Five-Year Plans. e
0il’ industry's contributions to* government i'ecurrent revenues
[declined from 45 “p{er cent 1in 1958 %’:o 18 per cent in 1972 (Table 4.26).

While one does not expect Trinidad will escape the effects of

o

a sustained deci‘.ine in world petroleum prices, one expects it to

i i -

benefit from major improvements in the world market. One must,
/

- considey} whether Trinidad can avoid having to beer'a greater pro-

\ portion ©R the burden implicit in price decreases and whether it can N

. 1The well-known world oil consultant, Walter Levy, conducted
a study/in 1959 in which he examined the hypothesis that "the -
viability of Trinidad'a oil operations depends on its position in
The Trinidad 0il Economy (CGovernment Printing Office: .
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ensure that it benefits fully from an increase in world'oil priges
and/or improved domestic supply conditions. In examining thesé%
questions it is not sufficient to simply study the viability of the
country's industry in the wor;d oil market, for if the multinationals
control the local industry such an approach is equivalent to an
;ssessment of the viability of the oil companies in the world oil

* market. It 1s essential, therefore, that one alsq evaluates
government policies with respect to foreign investment in the petroleum
sector and examines the effectiveness of government bargaining with
the companies regarding the distribution of the benefits derived from
the development of the country's hydrocarbon resources. One needs,
therefore, to ocompare actual policies against feasible altermatives.
These alternat}ves will be determined %y some'bargaining wodel which
incorporates the will to ékercise pover as an essential dynamic
element of the decision criteria. Theodore H. Moran describes this
exerclse of power as & process of Jjoint maximization; that is to say,

"a proéess of on-going mutuel adjustment in which foreign investors

act in accord with their own best interests when they are in the
strongest position and accede to necessity when they are weak amd
exposed while host governments accede to necessity when Fhey are weak
and act in accord with their own bes/t_inteqrests when Ehey gain

nl Moran recognizes that maximization of the direct and

] strength.
,' - R
‘ indirect benefits to the country from the foreign controlled primary ’ ¥

export seéctor is a matter of the exercise of power which does pot

| | |
_ ( ﬂMoran, p. 169. .
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necessarily rest with a single decision-maker but may rather be the
outcome of the strug;ie of diverse groups, of successive administrations
and their adversaries, to maxim%;e their own power, position, or wealth
as weli as to advance their ownfconceptions of the national interest
through the manipulation of policy.l It will be important, therefore,
to examine the interplay of pqliﬁﬁcal and economic interests in
Trinidad as determinants of domes%ic petroleum policy; and attempt to
analyze the reasons for observed deviations from optimum policies,
gspeciaily deviations which are clearly not attribuéable to ignorqnce

or error.

In summary, the purpose of this thesis is to carry out a
careful analysis of Trinidad's petroleum industry in the world oil
economy. It will éresent an historical analysis of the industry
relating events in it to events in the world oil market and economy.

It will evaluate existing government petroleum policies to see
whether they conform to alternmative policies suggested by optimizing
strategies or a conflict bargaining model. That is, government
petroleum legislation and changes in the legislation will be tested
to determine whether in a short term _sense they maximize the net

direct benefits from the oil industry to the country, and whether in

Imig.

2Enrique A. Baloyra argues that in Venezuela the more
"progressive" regimes advance the national interest more than the
less progressive groups in bargaining with the oil companies. This
cannot be generalized as a principle, hovever, since Moran shows
that in Chile all groupsin spite of ideology were very aggressive
in dealing with the multinationals. See Enrique A. Baloyra, "0il
Policies and Budgets in Venezuela 1933-1968." latin American
Research Review, IX (Summer 1974), pp. 28-72.
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the longer term (and in the absence of perfect knowledge) they are
consistent with some acceptable development strategy for Trinidad and )

Tobago. The analysis will make critical use of related studies and
\

selected techniques of economic theory, paying particular attention

to theoretical differences due to the small scale of the econonyy of

Trinidad. The major theoretical analysis is presented in Chapters 2

and 3 but important elaboration of principles stated in these

:

chapters will for convenience of exposition be presented elsewhere in
the text.

In order to assess whether the country is maximizing the net

direct and indirect benefits derived from its petroleG% export sector

\Qne must first have some measure of these benmefits. That is, oge

N

must be able in an oligopolistic market situation to determine the Ll
gize, among other }hings, of the effective taxable earnings rather
than solely the declared ones. Moreover, one must be able to derive
some measure of the different comparative strengths of the industry
and define éhe limits for applying bargeining power over different
periods of time. A knowledge of price and cost of production and
refining is, Fﬁfrefore, essential® to’ the analysis. A detalled study
of cost in the Trinidad industry is, therefore, carried out deriviﬁg
incremental cost per daily barrel of crude (supply price) and
refining margins. These costs enable one to determine the expected
rents (price-cost gap) to be deriv?d.from investment of capital in
the additional barrel of crude for any glven market price structure.
a

These cost estimates make it possible to assess the viability of the

Trinidad industry in various markets unencumbered by the technical
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research problems created by the existence of transfer pricing, and
other forms of tax avoidance. It establis%es an effective basis for
assessing government tax policiles witi respect to the industry; and
makes it possible, together‘with considerations of related trans-
portation costs and tariffs in various markets, to get a better
understanding of other important compar;tive advantages enjoyed by

3

the industry and’hence the effective bargaining strength of the
government. '

The use of incremental cost per additional daily barrel of
crude produced gives an approximate measure of marginal cost. It is

a superior measure of cost to the accounting averages so loosely used

in weny studies on oil. By using the Adelman model1 for measuring

incremental cost one can estimate costs which are comparable with

-~ other c?u£tries for which such costs are derived, whereas accounting

averages piffer widely from company to company and country to country,
an& for gbis reason are not comparable. Most important, however, it
is on the basis of marginal cost that decisions to invest (lncrease
output) are thought to be made, not average cos{\ According to
Fritz Machlup «++ the proportion of all business decisions that Are
based upon a marginalist way of thinking 1s sufficiently large to
\Justify the economist’'s use of the marginal calculus in his model of

the firm as a description of the process by which businessmeﬁ reach

M. A. Adelman, The World Petroleum Market (Baltimore and
london: Resources for the Future Inec., The Johns Hopkins University

Press, 1972).
| N\
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their decisions on prices and outputs."1 Machlup argues further that
even 1f businessmen were "thoughtlessly applying rigid rules of thumb,
it might still be possible for the application of the marginal calc&lus
in the theorist's model of the firm to yield results more closely in
conformance with the observed a&tiona of reality than the results
obtained on the basis of any other.postulate.'e This marginalist

view, of course, will be modified when considerations of §qciai cost
enter the decision making process, but ultimately under competition

it is marginal cost that determines how decisions will be made.

Ipsite Machlup, The Economics of Sellers' Competition
(Baltimore: The Johns Hopkins University Press, 1952), p. 32.

2Ibid. .
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CHAPTER 2

THE ECONOMICS OF WORLD OIL

{
The world petroleum industry 4s a complex international

economic structure. The industry produces from crude petroleum
feedstock over 5,0001 separate products, most of which are consumed
by the highly developed countries either as (1) fuel (gaseous and

liquid) for the production of epnergy, or (2) raw materials to feed

~the petrochemica12 and e}ectrochemical industries. The industry

1s characterized by a large volume of trade in crude and petrcleum
products which is unparallelled by any other mineral or othera
commodity in world tra&e. The international nature of the industry
derives in pert from the fact that a large proportion of the world's
reserves are found in a few "under-developed” countries from which
crudes are exported to refineries located in or near the major
consumer markets in Western Europe, the U.S.A., Canada and Japan,
where a high volume of demand for energy inpugs is supported by

continuous growth (GNP) &ssociated with the ecomomic transformation

of their economies and financed by the rapid capital accumulation

lEdward M. Davis, Canada's 01l Industry (Toronto: McGraw
Hill Company of Canada Ltd., 1969), p. 3.

2. Monnot, "Utilization of Petroleum Products”,.Techniques
of Petroleum Development: Proceedings of United Nations Inter-
regional Seminar on Techniques of Petroleum Development (U.N., New
York, 23 January to 21 February, 1962), p. 227.

15
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generated by that transformation.
It is not surprising, therefore,'that tpe production and

marﬁeting of crude oil has been accogﬁlished by the expansion of

European and American capital abroad. It is this phenomenon of

foreign investment through the multinational corporationms (i.€., the —

internationalization of capital) that best cpﬁracterizes the inter-

national forwm of the industry. All the proé;sses from exploration

to marketing are carried out by six large international préducing

N enterprises ("majors"”) and a fringe of smaller but still very large

units (some government owned). 1In general the "majors™ (Standard 0il

Company of New Jersey and affiliates (Esso); ?%itish Petroleum;

Royal Dutch/Shell group; Texaco; Standard Oillof California (Socal);

Gulf 0il Corporation, formerly Socony Mobil) consist of a top holding

company with pumerous associated and subsidiary operating companies.1
These transnational corporations are highly integrated

vertically and horizontally and can exercise a great amount of power

by virtue of their wide geographic dispersion and control of
; technology and capital. Professor Edith Penrose describing their

power and corporate structure defines them as:

« ... autonomous international organizations with very widespread
influence in interpational economic relations and often
possessing great power. They are autobnomous in the sense that

3 they are effectively accountable to no outside body for their
actions, although they are constrained by the policies of

’ governments, by the actions of competitors, by the demands of

( lrhe only exception is Royal Dutch/Shell which consists of
(“ two holding companies, one Dutch and one British: 60 per cent share
- " to Royal Dutch and a 40 per cent share to Shell. \

P
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financial warkets, and by similar considerations. They are
inteérnational in the sense that they operate in many courtries
in the world, although such firms do in fact have a ‘
'nationality’ - that of the country in which the parent -
company is incorporated. The several subsidiaries are them-
selves often (but not always) incorporated in the countries‘'in
which they operate; 1f they are locally incorporated they can
be looked on as 'nationals' of these countries, but they cannot
independently form thelr own policiles respecting many very
important aspects of their operations. Finally, internatiopal
firms are organizations, in the Sense that the activities of
the international group are carried on within an overall
administrative framework and subject to overall policies laid
down by their central administrative units.l

Two major behavioural characteristics of these firms are that
the activitie; of the branch plants are carried-on subject to overall
policies laid &oﬂn by their central admlnistrative units, often backed
by poverful home governments, and thgt they maximize retained funds
pet of dividends and taxes2 over their global operations. An important
corollary of the objective of maximizing retained funds net of
dividents and taxes is that the companies always act to minimize their
international tax burden. The fact‘that each mulfinational firm by
definitfﬁh, and de facto, has branches in many different countries
puts it in a powerful position to exploit3 colonized territories
(gontrolled by the coi%any’ﬁ home government) or weak underdeveloped

countries. The multinational can achieve these objectives either

o

LEditﬁ Penrose, "International Economic Relations and the
Large International Firm," The Growth of Firms, Middle East 0il and

Other Essays, p. 93.

4

2Ibid., p. 29. g
' {

3Use their éuperior power to prevent a territory or the
pation state from acting to achieve its “fair" share of total rent.

!
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directly as in the case of colonial territories or 1ndirec§ly
through economic boycotts,l_br{bery and/or corruption, as well as
the skillftl manipulation of\the differential commercial and tax
policies 1; the various producing and fefining countries to their
own ad;; age. Moreover, the mul%inationals have been able to
establish’ and maintain an hierarchical world system through which
the long-term goals and objectives of the enterprise is effected.
Charles P. Kindleberger, *looking at the phenomenon of the
rapid growth of direct investment by American firms abroad, stated
that the superior technology and organizational techniques of the
multinationals would ultimately lead to a world economy in which
the role of the nation state as an economic unit will be replaced
by the multinational corporation.2 It was left to Stephen Hymer to

»

formulate a model of such a world. Hymer,3 applying location theory

to Chandler and Redlich's scheme for analyzing the evolution of

»
corporate structures,h formulated a three-level model of a world

economy dominated by about 500 major intermational corporations with

A

1TBe potential power of the international oil companies was
demonstrated in the companies' major boycotts against the Bolsheviks
in September 1922, Mexico in 1938, and the dramatic success of their
boycott of Iran's oil exports in mid-1951. Michael Tanzer, The
Political Economy of International Oil and the Underdeveloped
Countries (Foston: Beacon Press, 1969), pp:w3}9-326.
. N

I
2Kind1eberger, p. 207.

3Stephen Hymer, "The Multinational Corporation and the Law of
Uneven Dev¢1?pment," Economics of World Order, ed. J. N. Bhagwati,
(New York Law Fund, 1970), pp. 122-130.

( “1fred D. Chandler ead Fritz Redlich, "Recent Devlopments
in American Business Administration and their Conceptualization,"
Business Histofy Review (Spring 1961), pp. 1-27.

N
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their top management or major decision functioné (i.e. setting goals
AN
and planning) concentrated within a few large cigies close to the

vorld's large financial markets. He called this level I. He argued

a

that at level II there would-be the regional headquarters responsible
for the co-ordination and administration of day to day operatioms and
the general implementation of policies. These were expected to be
concentrated in the lesser cities where white collar workers are more™
readily available and_communication facilities exist. Other regions
and towns close to the gource of raw materials, natural resources,
and skilled labour act as production and local distribution centres
(level III). The system can act to achieve its primary objectives
on a global scale because senior management at level T controls the
selection of the executive personnel and because, through budgeting,
they allocate the funds to :te operating divisions,l and determine
the choice of technologies at various levels.2

According to Hymer this type of world economy encourages a
certain social ranking based on salary differentials. The lowest
paid will be at level III and the highest salaries will be at level I.

At both the metropole and the regional levels large numbers will be

excluded from the benefits

e

T ““for common background and ease of communiég?ion t the high policy

o
Moreover, the, assumed need

level (1eveF I) leads to ethnic biases in tﬁg\distri tion of bepefits

!

l1mpia., p. 120. /

!
( the sale of nev advanced techndlogy to that of earlier vintage. See

Vaitos, pp. 8-18. -

l

N
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I
in the system as a whole, l.e., the higher up the hierarchy one goes

C

the puLer the ethnic concentration at the policy meking level. The
model, therefore, has certain inherent weaknesses of a socio-politicﬁl
nature that provoke challenges to its existencé as’a viable vorld
system.
Hymer concludes that the multinational corporation because of
its great pover to plan ecopomic activity, represents an important
step forward over previous methods of organizing intermational
exchanée; it eliminates the anarchy of internatiopal markets and
brings about a more extensive and productive international division
of labour and opens up greater possibilities for social and industrial
development. However, because of an almosé single minded commitment
to profit meximization, and the abilfty to establish branches in so
many countries, thereby creating a vast network of comnections and
influences, 1t destroys the possibility of national declusion and
gelf-sufficiency, erodes the cohesiveness of national statesl and
creates a universal dependency of the "have nots" on the "ﬁaves . ‘
It creates hierarchy rather than equalityf/and it spreads its ben\fits h i
unequally . n2 \ \\Q -

While there are strong forces\g}king for the kind ¢f world

market economy described by Hymer's three-level model there are more

- s

than sufficient countervailing forces to support the opposite view

1Phig view is ably supported by Professor K. levitt's work

§ , Silent Surrender: The Multinational Corporation in Canada (Toronto:
s MacMillan Company of Cnnada 1970) .
; (i 2Hymer, p. 133. ) ’ A
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. " éxpressed in the Marxist literature that ultimately the staté‘will be
i\\\\tgs<jiif economigtagency. The political econocmies of China, Russia
and Cuba are cited as evidénce in support. But quite apart from the
Marxist thesis of political‘economy, the concept of sovereignty as
described through the right to life, liberty and property wgich finds
its highest form in a non-repfessive collective (the nation state)
poses a challenge (anti-foreigner syndrome, riots, guerilla war, e%c.) ]
to this threat of domination. The degree of sovereignty enjoyed by
the nation state (assuming the statewoptimizes the individual's
soveréighty) defines thé,measure of protection that the individual
enjoys from aggressive external forces. The three-level ‘model of
international corporate organization is'bound, therefore, to induce
counter strategies from nation states as they move to negotiate the
max imum benegits for their nationals from international exchange. - -
In carrying out its function the modern state often extends
its role well beyond thﬁt envisioned for it in the-classical free
enterprise economy. The modern state often acts as an entrepreneur,
and in competitioh’with other decision makers in the international
goods and factor markets. Robin Murray1 distinguished six economic }
res publica, or state functions. (1) The guaranteeing of property

rights, (2) economic liberalization, (3) economic brchestration,

(4) input provision, (5) intervention for social consensus, andf’ e

(6) the management of the external relations of a capital systenm.

L

, , 1Robin Murray, "The Internat’ionalizat&n of Capital and the
- ( —___ _ _ _Nation State," The Multinational Enterprise, dd. John H. Dunning, |
' (London: George Allen and Unwin, 1971), pp. 268-271.
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The latter function, mﬁg;gement of external r iations, 1s very
important. to the analysils in view of the empﬁ#sis placed on government
as an ecomomic agent. Murray, defines this function as either
</. =
aggressive~ "... the support of the state's/own private capital in
i
jts expansion into foreign economic territoﬂial space;" or defensive:
!
.++ defending quasi-monopolistic positions;established by domes%ic

5

capitalists relative to forelgn capital."2 The 1nstruments of these
strategies are identifﬁed as military power, forelgn aid, commercial
sanctions, fipancial sanctions, government controls within domestic

territory.3 In short, there 1s a wide range of oétions avallable to
government that a true believer in the sanctity of the competitive
free enterprise model would copsider "political® (i.e., outside the
market system) as %pposed to economic. However,. in a‘reﬁiﬁ;_fia‘m
situation where Par;tian optimality is pot likely to be attainable
the view is taken tﬂat amgovernment's decision to select a given

strategy (or set of options), which has in the view of the state a

high likelihood of achieving a set of |long run national economic

objectives, constitutes a rational ecohomic decision within the given

market structure ahd 1is subject to critical evaluation on the basis
of a dynamic theory of international ecdnomy. As the dynamic process
of the "state" in transition from dependency to nation statehood

evolves nev patiefns f relationships are\revealed in the inter-

| - . .
pational goods and facitor markets as the vernments’ of developing

ltbid., p. 271.

°Ibid. ; M |
31p1 /s
Ib4d., pp- 272473 \
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countries in-their se

lter old constraint
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qpat its citizens deer over Lime the maximum net VYenefits

anﬁ/ r 'renfal.

pﬁsaible from its sa
s Imperfection in tZegzprl 0i1l market makes it possible for

crude oil to sell atfa Iarge profit margin. A substantial part of

'
. / .
this surplus represepts a /pur rentl which the market mechanism is

unable to allocate between thle host country and the multinatilonals,
i.e.5the owners of %he reso rces and ‘the owners/;f capital and
technology. Because of the absence of such a marﬂet distributlion
mechanism these rents havk become the object of a‘dispute betw;en
host count{ies and compaﬁies ag they resort to conflict barggining
as a weans of dividing the surplus profits earned in crude markets.
The host country has several str:tegies available to‘i£ for
extracting its apare of th; sq;plus. Theoretically:1% could

nationalize the gil industry. 1In such a case it would appropriate

all of the rents. While this is a feasible Jolutipn the host | ¥
1

country may not be able to achleve it. ere are, however, other |,
y ‘ s

lRaymond F. Mikesell, ed.,"Conflict‘in Foreign Investor-Host
Country Relations: A Preliminary Analysis," Foreign Investment in
‘ the Petroleum and Mineral Industries, Case Studies of Investor-Host
Relations (Baltimore: Johns Hopkins University Press, 1971),
pp. 29-55. : -
N ‘
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feasiple splutions involving joimt production and ownership arrange-
ments which are more possible to achieve. These are usually cowmbined

<

vith wvarious tax instruments (bonuses, surface fees, income taxes,

royalities, state participation) which aré consi(ste(nt with the country's
social and economic objectives. In geperal cne would expect ¢that the

N [l
policies which are applied at any point in time will ¥eflect the
relative bargaining strengths of the country and the companies. For
instapce, in the early explorgéwry stages of the industry the govern-
ment {loes not know whether there is oil or not. If the country lacks

the s%ills, technology and capital required for the development of

advantage when bargaining with the oil companies which coumand a

the i;jus‘cry from such a risky stage it will find itself at a dis-
s_tronﬁ position. At this stage the host country's petroleum policies
are wepk. Consegquently, a policy of nationalization may be most
inapprbpriate. -
However, after oll is i"ound and oil fields delineated the
ini}:ia advantage that the companies enjoyed as a result of uncertainty
(geological risk) is considerably diminished. This is further reduced )
ag the/ country accumulates technical knowledge of thg industry and as
local [interest develops the competence and the will to systematically |
ex\ploit its new advantage. According to tk\x’is process the host country
startg in a wgak bargaining position and will therefore accept the \ o

o
smallelr share of the potential surplus to be earned in the crude . \

R .

A
marketis. However, over time one observes, especially in the extractive

iv_'xdustriejs,1 a shift in the balance of power away from the companies

lMora.ﬁ“; pp. 8«ll.
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and the consumer countries towards the host countries with a ‘commen-
surate increase in the share of the rents going to the host country-
Eventually it may be possible,\tl;erefore, to nationalize the industry
provided that action achieves the objective of maximizing the net

benefits to the country.

Competition and the world oil market. Classical and neo-

classical models of “market competition” deal with the market in the
narrow context: situations in which price is determined by the inEer-
play of supply and demand in a space and time situation where buyers
attempt always to maximize their consumer surplus and suppliers
alvays act to maximize their net profits. In such cases, when for a
given level of income and demand no single supplier can improve his
profit’:by chagging supply or prices; when there is no tendency for
new firms to want to enter the industry or established firms to !
disappear out of it, the market is said to be in full equilibrium and
all firms are earning just a normal profit.l- 'I'highglcassical case of
-
perfect competition requires an infinite numbe%gf'rﬁiiyers and sellers
in the markef, perfect information, identical dnd increasing cost

«

conditions for all suppliers. The market was by assumptipn inherently

~

stable and once the sysfem was disturbed from its place of rest
competition induced by the optimization principle pushe{i it totéds #
the same or some other equilibrium position. L

In the world oll economy the pérfect competition model as

1roan Robinson, The Economics of Imperfect Competition (London:
MacMillan & Co. Ltd., 1950), pp. 92-93.
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gtated above is inapplicable; if only for the sin;ple*rreason that a
sta{e of perfect knowledge never occurs: most decisions must be made
under varying degrees of uncertainty (geological, engineering,
@litical), and conflict pertaining to market shares and distribution
of rents, etc.: The world oil market is characterized by competition
among the few. It is possible that in such a market situation, if
there is a sufficiently large pumber of firms in the market,
competition (rivalry) may be intense enough to push prices down
towards marginal costs. However, in the world ocil market price and
output policies are generally believed to have been not optimal (in
the Paretian sense), for the market has been concentrated in the
hands of a very few large vertically and horizontally integrated
companies capable of establishing effective barriers to competition
from smaller fringe companies and newcomers. Prior to the formation
of OPEC they set the level of prices above cost by a process of
implicit bergaining.

According to Willism Fellpert, in an oligopolistic market
situation involving a few firms there will be implicit bargaining
between sellers, which will tend to lead to implicit agréements.
Moreover, he says uncertainty about expected total availfg'ble Joint
profits in the mrket{s in which the rival firms do b‘us%nes;s, as well

as uncertainty about the relative skills of competitors, make firms

y1111em Fellner, Competition Among the Few (New York:
Augustus M. Kelley, 1965), Preface v-vii. See also Pritz Machlup,
Ecdnomics of Sellers' Competition (Baltimore: Johns Hopkins
University Press, 1952).
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1

reluctant to trade direct "market sharesg" f\or higher joint profits.
That is, firms are more likely to engage in implicit ‘c;argaining for
individual market shares than for a share in the available maximum
profits of a pooled aggregate of firms. The existence of these
uicertainties minimizes the likelihood of the formation of a
successful cartel among the companies in a dynamic oligopolistic
market model. So that in general firms in such a situation tend to
maximize individual profits along their market sharing demsnd curves
taking care not to violate the implicit agreements governing their
relationships with their rivals. The essenfial property of these
implicit agreements er "approved" methods of market share competition
is that, in contrast to price cutting, they require skill as expressed
in product change and advertising. 1In the oil industry this kind of
competition is easily identifiable in the products market. One TAYy

conclude, therefore, that when there is a small group of firms iﬁ a ' ‘

-

competitive market situation there is very little or no price /
competition and that um,ier competition among the few, downward -~
pressure on prices comes mostly from surpluses ca'.used by eséablished

companies miscalculating future demand, or from new competitive

fringe companies entering the market under the lure of the "price- - |

incremental cost gap". Adelman places great importance on the

price-cost gap as the‘ major force in the world oil market pushing
prices toward marginal cost. He argues that this market price is
not a: equilzlbrim;: price, therefozle, it 15 not stable and that it
may be displaced or disrupted at any time by "one or more self-

serving individuals who will try to appropriaf:e the price-incremental

©

2
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cost gap,"l but he admits that it can be maintained if "strong enocugh
barriers against the forces of competition can be establist%d."2

M. S. De Chazeau and A. E. Kahn3 identified vertical inte-
gration as the major deterrent to competition in the industry.

M. A. Adelman more recently, hovever, made the important cbservation

that integration, in and of itself, does not constitute an effective

P

. barrier to competition; but rather it is the competitive advantage

represented by "integration into crude produced with wide profit'
margins"h in the Middle East, Vemezuela and Africa that puts at the
disposal of the "mjors" the power to keep out potential or drive
out existing competitors by accepting, if necessary,over a long )
period of time composite product prices below incremental refining
cost per barrel. In such a situation rents are éarned only at the
level of crude production. The independent refiner cannot, without
adequate independent- supplies of crude 0il, exist for lomg in the‘
face of severe competition in the product marketl. In spite of these
structural and organizational barriers to competition Professor
Adelman, like Professors Hartshorn and Penrose, be lieved that prices
, .

would in the long run gravitate towards incremental cost in the

Middle East because of the great temptation to increase output to
i

=
A Y

take aJVantage of the very large profit margin represented by the

“\

lpdelman, The World Petroleum Market, p. 1k.
2Lbid.

3Melvin s. De Chazeau and Alfred E. Kahn, Integration and
Competition in the Petroleum Indust (New Haven: Yale University
Press, 1959), p. 115. |

3pdelman, p. 99.
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price-cost gap. These predict“io_ns were based on optimistic pre-1970
forecasts of world recoverable reserves in the eighties and nineties.
More recent analyses and forecasts of world reserves presented at the
Ninth World Petroleum Congress;:L have been much less optimistic. It

i1s predicted that with 75 per cent of the Middle East total recoverable
reserve; estimated to be already'discovered, worldwide crude oil
prodlfction is expected to peak sometime in the late 1980's or 1990's
and decline thereafter. Long-run elasticities of supply are, there-
fore, expected .to be much smaller than those implied x}n the analysis
supporting the thesis of falling world crude oil prices. According

to theorists p:g'edicting falling priceg, world potential reserves were
expected to be more than adequate to meet expected demn;i.2 Future
prices alone, therefore, were expected to regulate the supply of crude
0il by determining the optimal level of investments in the development
of known reservoirs, and the optimal level of investments in
exploration. It is argued that market uncertainties associated with
future prices in an oligopolistic market put pressure on the companies
to quickly recover capi\\tal sunken in exploration and development.
Established compeanies will tend to get crude out of the ground and to )
the market before potential rivals enter the market lowering pi-iges.

It was expected that the host governments would continue to actively '

-

Yoar1 J. Lawrence, "Supply Problems, Technical Development
Tackled by World Petroleum Congress,” The Oil and Gas Journal,
May 25, 1975, pp. 62-63.

2Adelman, pp. 37, 38.

1

1




promote policies of increasing output to maximum capacity because of
their groving dependency on oil revenues to finance economic develop-
ment. These combined pressures were expected to create excess supply
thus pushing prices downward to incremental cost by a process of price
kchiselling. This argument underestimated the capaci{:y of Pthe govern-
ments of the oil producing and exporting countries to exercise effective
monopoly power in th‘e world oil market through explicit agreements
among themselves as an international oil cartel (OPEC) controlling
supply in that market and consequently Iprice. Most o1l experts '
recognized the potential of such a{ cartel; but prior to 1971 they
tended, on the basis of the history of failure associated with most
cartels in commodities, including o0il, to Heavily discount the
possibility of long term success for the OPEC cartel.
Adelman spoke of the ]éikely long -term impact of the actions of
the Organization of Petroleum Exporting Countries (OPEC) on prices in
the following terums: «
++. the governments are less able to operate a successful cartel
than the companies. Not only do' they lack the companies'’ o
experience, but they also lack the intercompany contacts at two |
levels: crude production and sales {the joint ventures) and .
the refined product markets. These contacts are necessary for
gsound decisions on when to meet competition, when to beat it,

when to disregard it. ... Furthermore, their entry will '
increase the number of competitors at both levels.l )

A

/ ©

thus tending to increase ’competition and reduce prices.2 3
| b

. lpdelman, p. 22b.
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Writing on the eve of the Tehran and Tripoli settlements in

1971 Adelman underestimated the strength of future world demand for

i’\ energy}lative to available supplies. He also underrated the ahility

of the governments of the oill producing and exporting countries to

W i
acquire production and management skills and to act in concert "... to
exact even higher prices despite the wide (and now even wider) margin

1 He also discounted

betveen prices and the real costs of production.”
too heavily the capacity for collusion between the oil companieg and
the host countries against consumers. The success of the oil producing
and exporting countries (OPEC) in exacting higher prices in spite of
the wide margins already existing in the world oil markets between
cost and price at 1969 underlies the bargaining strength of the
producing countries and the degree of mono’polistic power they amassed
in the twenty year period between the Iraniam crisis (1951-54) and

the Vienna Conference of October 1973. 1971 saw the end of the era

of cheap fuels and marked the advent of a "sellers market" replacing
the buyers market of the 1960s .

In the present world oil market situation 6PEC effectively
controls supply and sets prices. How effectively they could maintain
this control in the future depends on (1) the ease with which
consuming countrie§ can economize on the use of petroleum based energy
and the nature of the shifts in the elasticity of demand for fuels

o
versus other energy sources, (2) the stability of the cartel in the

face of‘ ma jor reductions ﬂn world demand at ipresent prices.

.

lgee Foreward to M. A. Adelman, The World Petroleum Market s
by Sam H. Schurr, p. v.

hi \
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dlith respect to (1), the shift to other forms of energy cannot
be complete nor immediate. The expected rate of technological break-
through in the development of alternative sources of energy is a
critical factor in future price reductions for crude oil gnd its
products. Some idea of the léngth of time involved can be obtained >
by examining the time gap between present techmology and the new
technology required for prod{'tcing alternative sources of energy. The
upper limit of that time ga’p’ris a point in time at which, based on an
assessment of present knovwledge, it would be possible to perfect and
develop nev methods of deriving energy from any one or all known
possible alternative sources. The time gap between the present
technology and the developwent of the new technology which would
increase the elasticity of supply relative to demend is a function
of the present stock of knowledge and the rate of capital investment
in research and developwent (R. and D.). The experts agree‘that R
long-term alternatives to crude oll as a source of energy are

restricted to nuclear fission, solar power, -and hydrogen economy.

Research is going on now on all these sources, but at present research |

and development levels one cannot expect any major change ki.n the
situation for the next tyenty-five to forty years; with major capital

{nvestments of $5-$10 billion in research land development (up to and

(S —

including the first self-liquidating plant investment) the gap can be

shortened to twenty to twenty-five years (see following table). It “

PR

i8s obvious that the cartel can effectively raise prices now to at

«

( ' least the level of expected incremental cost (long-run supply price)

or producing crude 0il in the consumer markets. It can pursue the

- |

!
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policy over a time interval of about twenty-five Years, or up until
at least the year 2000, provided there are no major new finds of oil
reserves; but even so, this still gives a probable time lag of about

ten to fifteen years before any such new reserves are brought to

v

market. ‘
/ TABLE 2.1
ESTIMATED TECHNOLOGICAL TIME GAP ,
FOR éLTERNATIVE SOURCE OF ENERGY
Alternative Sources Time in which available as
of Power major commercial source
With present ° With R. & D. funding
R. & D. funding $5-$10 billion
Nuclear fission 25-40 years 20 years
Solar power — 30-35 years 20-25 years
Hydrogen économy '~ Will never be 20 years
available

Source: Astronautics and Aeropnautics, "Prospecting for
Energy," a publication of The American Institute of Aeronautics and
Astronautiics, August 1973, p. 28.

|
This suggests that long-run elasticities of demand at higher prices

are likely to be significantly larger than short-run elasticities.
!
l

Recent empirical results for the U.S. market and the world oil

markets s&ow long-run elasticities for gasolene, kerosene, distillate

|
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and residual fuels guite responsive to price cbanges.l

There is some evidence2 that at present high prices short.run
demand elasticities, especially in the household; and industrial
sectors, are much greater than at previous lower prices.3 Since the
demand for crude 0il is a derived demand these empirical results
support the a priori expections that maj?r reductions in demand for
crude o0il could occur even in the short term. If the cartel is
unstable major reductions in demand in the household sector at
present high prices cannot be easily distributed among the members
of the cartel, primarily because of the unwillingness and inability
of some members to absprb the loss of revenues and social cost
involved. Individual self serving members in the cartel wmay
ultimately seek to avoid penalties by making independent long term
market arrangements. This will of course lead to ?ompetitive rivalry
among the members.of the cartel and a general veakening of prices in
the market. The present structure of prices in the market can, \
therefore, only be maintained if the OPEC countries can overcéme any
instability associated with a producers cartel arrangement. Some

theory of cartel behaviour is, therefore, essential if one is going
S

1Michael Kennedy, "An Economic Model of the World 0il Market,"
The Bell Journal of Economics and Management Science (Autumn 197Lk), | A

vol. 5, mo. 2, p. 558. Kennedy derived elasticities of -1.0 for
gasolene, -0.5 for kerosene, ~-0.5 for distillate, and -1.0 for residual
fuels in determining demands in world markets. Simigar results were
derived for the U.S.A. market by The Data Resources Incorporated
Energy Policy Model: A Detailled Description (Data Resources Inc.,
Lexington, Mass.), 1974. See also Knop and Roorda, p. 805.

21via.

3This reflects improvements in efficiency in the use of
nergy as a result of the increased cost of fuels,




to predict long-run price behaviour in the world oil market. If one
assumes that the cartel is unstable then no doubt prices will
eventually converge towards #ncremental barrel co'stv. Nevertheless,
since in the long run the uo;ld recove;'able resgx¥¥es cannot be
reasonably assumed to be unlimited the largest low cost producers
(i.e. the Persian Gulf countries) will still be able to regulate
prices to some extent by withdrawing crutz.e from or putting it on the
market. If on the other hand the cartel can work out an internal
system of production sharing and financial subsidies for weaker
members then prices can be maintained.

Eightee\/ﬁf;il consuming countries (excluding France) working
on the thecry ”t/hat the OPEC cartel is inherently unstable in the face
of major reductions in demand' established the Internatiqnal Energy
Asgsociation which set as' one o;‘ its major poliey. obJectiveé in 1975
the reduction of world demand for crude by two #hillion barrels per
day. Thei; expectations have not b;en realized because they did not
take into coz;sideration the huge stock of wealth that the éartel,
and in partichar _some of its members, may have accur;xulated {from
increasing output and prices since 1971 and the fact that this nle
have reduced the utility of additional revenues per barrel for those
members to the point that a reduction in revenues resulting from
waintaining prices at present levels or even increasing them further
may have very little effect on total utility. For' these members

(saver countries) their immediate cash @eeds are small relative to

the flow of funds, and for them accumulating idle balances maj be

f

S
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1ess desirable than leaving their vil in the ground. They are, there-
fore, likely to discount profits at'\a higher interest rate than the
other members (spendei- countries) of \the cartel vhose éﬁsh needs to
fipance ambitious development plans are la.rge.l What one has, there-
fore, is a two-part cartel in which the two groups (saver countries
and spender countries) have differ;nt objectives and different degrees
of bargaining power. Pindyck and Hnyilieza show that each ope of

the two groups will maximize the weighted sum of tﬁ;%:r ;;spective sets
of obJectives (Isums of discounted profita)2 by co-o;grat_ix;g in the
setting of prices and the allocation of their shares of total output -
over time. They will reach some rational cb-operétiVe agreement on
the market shares because fai]:ure to do this would mean their losing
the opportunity to determiﬁé the level of erude prices rz;.lative to
cost and t? maximize the group's share of rentus earned by the industry.
The payoffs/t“o each group under co-operati‘ve agreements is obviously
mch grga’t/er than payoffs attained at the threat point, i.e.,,n;a agree-
ment and ruinous competition. In fact any sclution that would divide
the Associated net incremental gaips in a proportion directly related
to the losses incurred by not making any agreements would be more

acceptable provided both parties are rational and have the ability to ,
e ——— . )

1 indyck classified ithe saver countries as Saudi Arabia,
Libya, Iragq, Abu Dhabi Bahrain, Kuwait and Qatar;  the spender
countries as Iran, Venezuel Indonesia, Algeria, Nl‘tgeria and.
Ecuador. Robert S. Pindyck, GaLins to Producers from the Cartilization
of 'Exhaustible Resources (cambridge, Magsachusetts: Massachusettq
Institute of Technology, M.ay 1976), MITELT76-012WP.

2E:st:ebam Hnyilicza. and Rohert Pindyck, Pricin Polliciea for a
Two-Part Exhaustible Resoﬁmce Cartel: The Case of O C {Cambridge,
Mass: M.I.T., April 1976)‘ MITEL76-00CWP.

| |
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*Sagdii—Arabia, Iraq and other saver countries have been absorbing the -~
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make bfadingy skreements. Pindyck and Hoyiliczat show that the output ‘
strateg{ vhich ensures‘optimal prices over tix;ne requires that the /
saver countrie’s in the cartel produce nothing:for the first ten to i

twelve years while the spender countries produCe“the entire residual e
market det;lands faz:in'g the carte1.2 When the reserves of the spender

countries: are exhausted the savel: countries will then begin to

produce. In both cases the spenders and savers can exploit the slow

lag adjustment in the market to price increases. The author;z

=

%

suggest a 1more,- practical policy vhereby saver countries initially cut
back produqt.tion more than spender countries but then expand production
after ten or fifteen years elther with agreed-upon cutbacks by spender

countries or with a drop in prices. ’i’his‘”policy describes more

" accurately ';ahat is happening in the world market at .présent vhere

initial cutbacks in world demand for oil, while Iran, Indonesis and
L%
others maintain production (Venezuela beiné the exception). More ) 5
l
recently Saudi Arabia indicatgd its~-intention to increase output and

hold prices to a 5 per cent increase while the other countries
. ° ' i

announced their 1ntention to reduce output and put prices up by 10 per ~
cent. The agreement of the "cartel metnbe‘rs to a“c:lp&ferentia]f ",

price arrangements buly make compensating changes in ‘their ratio of
production shares is consistent with the model of cartel beha:wioﬁr

' - ‘ f=3
described above. As long as the cartel can continue to behave in t‘his

i
o i

lmvid., pp. 14-23. ' ‘ g L
x = ! \
2The cartel is considered as a residual supplier meeting
demands that competitive fringe suppliers cannot meet.
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consistent economic manner prices will at least remain at about

U.S. $12.00 per barrel in real terms. The power of the cartel tl
maintain or inérease its present level of prices will in the long run
de;end n the rate of technological progress in the world energy

sector. That 1is,” the longer it takes to develop the technology

necessary to produce alterpative sources of enmergy the more
effectively will the cartel be able to control prices in the world otl
market In the short run prices cannot be increased beyond some level
which Mill ruin the world economic system. Beyond the year 2000 it is
conceivable that prices*can exceed U.S. $2O.OO.l !
The above analysis strongly suggests that fundamentAI changes
in the structure and dynamics of the world o0il market have taken place
over |[time making it feasible to use a theory of competition (among a

irms) to exélain price and output policles in some specific time -
, and cartel behaviour to explain theﬁsbpolicies at apother. A

historicﬁl view of the market from 1880 to the present will

serve to support this hypothesis and allow us to examine the extent

co sumefs of refined products.
»

The world oil market has fluctuasted between monopoly and
cpmpetition throughout the period 1880 up to the Iranien crisis

(1951-1954). During that period the companies dominated the market.

4

The principel dynamisgfactor makimg for competition in the market was

e
[

the discovery of pew oll reserves and the entry of newcomers to the

1The following studies give price projections which support \
these specuylations, and which in this author's view are more
consistent with this analysis. Hnyilicza and Pindyck. Knop and

Roorda, pp. 803-806. - )
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market. By 1932, however, the majors had established firm control of
the woTrld's most important oil concessions and effectively co;ntrolled
crude production and product sales. DBetween 1950 and 1956 high profit
margins end access to new concessions in the Middle East, Venezuela,
Africa apnd Indonesia attracted new and smaller internmational compenles
to the \industry, i.e., the independents and consumer. government owned
companies.1 The competitio‘n from these fringe companies eroded the
marke‘tf shares of the mmjors after 1956. For instg.xice, in 1955 the
majors accounted for g2 per cent of all crude produced oupside the
U.S. and the comm\:nist'bloc countries; refipned 81 per ce;:t of

. petroleum products in ;hat ares; and accounted for 70 per cent of
product sales in 1960 (Tsble 2.2). By 1971 their share of crude
production’ declined from 92 per cent in 1955 to T2 per cent, while
o‘ﬁ’hér companies increased their sbare of the market to 28 per cent.

This decrease in output was aléo reflected in the majors' refining

operations which declined from 81 per cent of market capacity in

-

1955 to 59 per cent in 19T1.
For almost ten years after World War II, thn] so-called

"Golden Years", very little occurred to disturb the ‘structure of oil

. . ‘
prices or.,f_u:gdamentally to alter the pattern of control of the '

Q
\ industry. Profeseors M. A. Adélman and Edith Penrose both advat\xce the
argument that in the mid-fifties the world supply potential for \cmde

oil, in terms of thegdevelopment capital sunk in known reserves,‘L by

i

\

. Iente Nazionalé Idrocarburi of Ita]y\ and France's Bureau de

( - Recherché de Pétroley Known as ERAP (Enterprise @fe Recherche
d'Activités Pétroliéres) since January 1966. . \
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TABLE 2.2
APPROXIMATE SHARES OF TEE EIGHT MAJORS IN OIL
"OPERATIONS OUTSIDE U.S. AND COMMUNIST BLOC AREA
(Figures are percentage. of totals)
Year ' \ Production .  Refining Product Sales
1555 92 81 n/a
1960 @ 84 T 10
1965 76 58 66
1971* (7 majors) T2 59 63

Source: Z. Mikdashi, The Community of Oil Exporting Countries
(New York: Cornell University Press), p. 49.

*Estimates based on data obtained from B.P. Statistical Review
of World 0il Industry, 1971, pp. 6, 23; Petroleum Press Service,
May 1973, p. 168; First National City Bank, Petroleum Department,
Energy Memo, Januvary 1973; United States Department of the Interior,
Offices of 0il and Gas, Overview of Domestic Petroleum Supply Situation,
March 2, 1973, p. 37.
far exceeded the demand at ruling prices: Adelman argues that the
price increases in 1953 and 1957 initisted by the U.S.A. and promptly \
followed by many companies in the world market were not a response to
competitive éupply and demand; in fact both were continued in the face
of over-supply resulting from excess capacity. _The real cause can
be attributed to barriers to trade and tacit collusion. Professor
Penrose observes that, quite apart from tacit collusion hmong the
companies to control supplies of crude on the world market, the

effect of excess production capaq;ty was masked by ®.e. the

lpdelman, pp. 156-158. =
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consequences, first, of the Iranian conflict, which kep£ large amounts
of o1l off the market for three or four years,.then the Korean War,

and finally the Suez Crisis, which quickly followed and further
disrupted oil supplies for a short period."1 Up\rntil about 1965
vorld supplies of crude oil were remarkably well adjusted to demand

at ruling prices in spite of the existence of excess production capacity

and the fact that prices were above the cost of finding and developing'
2

dditional suppliea\of oil.
/ In spite of this excess capacity, prices remained stable or

increased up until 1957. The effect of this excess capacity and
increasing pressure on‘prices by new producers (independents and
government oil companies) began to make itself felt by the mid-fifties.
The failure of an effective competition to materialize in the early
fifties, despite the price-cost gap and the existing potential to
increase supply at the ruling price, must be attributed to an exercise
of moncpoly by éhe companies.

{

The old established interpatiopals, Standard 0il of New Jersey,

Shell andEBritish Petroleum made several attempts in the late twenties

and éhe thirties to limit competition and to agree on market shares

3 and prices. The best known attempt is the "As Is" or the Achnacarry T

Agreement‘%f 1928. New discoveries in Venezuela, Saudi Arabia, 2

Bahrain and Kuwait, however, frustrated this and subsequent agreements. d b

o e T

The option open to Standard 0il of New Jersey, Shell apnd British © =S

Petroleum was to ensure that the nevly discovered reserves would be '

(_ . lEdith Penrose, "Monopoly and Competition in the Petroleum .
) Industry,” The Growth of Firms, Middle East 0il and Other Essays; p. 191.

2rpid.
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in the hands of cowpanies who had market outlets and would not go \
after other companies' markets and cut prices to dispose of their oil.
Also, since some companies had more ;;1 than they could sell in their
respective markets, while others did not have sufficient, a pattern
of co-operation developed among the companies to solve these problems.
As a result one sees the rapid development of the producing
consortium (Jjoint ownership of producing companies) and long-term
supply contracts as a part of the market clearing mechanism. Apart
from this development of explicit co-operation in the market, the
fact that there were so few companies meant that at the very least
each group had considerably/information about the plans of the others,
and made it easy to ensure orderly movements or control over the rate
of supply without explicit collusion among the companies, i.e., in the
form of a cartel or otherwise. According to Adelman "... the
structure of the industry was, and is, a barrier to competition."1
It is this power to exercise monopdly that the oil producing

|
and exporting nation states set out to take over: what they want is

more monopoly power notg;ompet;tion. The first major international
battle‘between the Persian Gulf countries and the o0il companies |
started with the Iranian crisis in 1951. That, ended in the fall of
Mosadeg. But by 1968 t*e OPEC countries could declare that the

foreign oil companies sﬁould earn only the going rate of return on

2

capital plus an allowance for risk. ‘This set the stage for a new

n

lpdelman, p. 100.

W !
20PEC Bulletin, "Declaratory Statement of Petroleum Folicy in

Member Countries," Res. XVI 90, August 1963, pp. 1-5.
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series of conflict bargaining between the o0il compenies and the host-
countries over the divisi%n of rents, and resource control. Between
the Tehran and Tripoli Conference in 1971 and the Vienna Conference
of October 1973 the price of Middle East crude oil increased by more
than 300 per cent from an average price of about J.S. $1.85 to
$8.00-$10.00 (f.0.b.) in world markets. The fact that oil taxes per
barrel increased by more than 300 pe; cent between 1970 and 1973 to
about $3.00 per barrel is evidence of the dfgmgtic shift in the
balance of monopoly power from the compenies to the oil expofting

nation states.

Government - company harmony. The protagonists in the world

g}l market game seemed to be poised for a major confrontation Just
before Tehran (1971). M. A. Adelman argues that the threats of the
OPEC pations before January 20, 1971 would not have been credible in
view of their failure to make mild attempts at Production regulation
work in 1965 and 1966. He argues that the OFEC nations were
unprepared for conflict and that their unity would have been severely
tested and probably destroyed. However, because the United States
government capitulated and accepted the demands of the OFEC nations
in exckange for a promise of stable ;éd predictable prices, fhe
threats became credible and t.herea}ter they were guaranteed to ‘be
made oftqn.l Whether Adelman is correct in his analysis and pre-

{

scription of strategy for Tehran or not is academic at this point.

\ ;Adelman, "Is the 0il Shortage Real? 0il Companies as OFEC
Tax Collectors,” in A Reordered World, ed. Richard N. Cooper
(Washington, D.C: Potomac Associates, 1973), pp. 189-192.




Ll

What is important is that the companies and the governments of consuming
countries decided to opt for a policy of co-operation rather than , )
conflict. The relationship between the companies and the producing

N

\country governments became cne of harmony1 in the sense that the
increases in taxes in 1971 and again in October 1973 by the OPEC
countries vere welcomed by the multinationals as an opportunity to
increase thelr margins and returns on investment in both crude and
products. Adelman provides evidence to show\that from mid-1972 there
could be po fear of shortaées of oil and in fact that there was excess
production capacity relative to existing prices.2 The fact that

prices have risen in spite of excess supply is strong evidence of

collusibn, not Just between the companies but between the compenies

and the host governments. On one hand as individual competitors "...

they are vulnerable to producing-nation threats to hit them one at a

time."3 On the othe;, "... as a group, they can profit by a higher

tax through raising prices in concert;"h and ".., the higher tax is

that clear signal to which they respond wifhout communication."

Despite the dramatic increase in taxes in January 1974 the majors' \

earnifgs increased ;o dramatically through price increases in the -

world product markets thaF it became a matter of grave ?oncern to yhe

consuming government% that consumers were paying an excessive penalty

in this non-zero sum game involving conflict.

l1b1d., p. 189.
2Ibid., pp. 182-187. “ A

31bid., p. 189.
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To summarize, we have considered the dynamic process in which
the world oil market was transformed from a state in which competitive
rivalry exists between the mwajors and less established small companies
(the newcomers and independents) to a state in which a two-part cartel
meets to regulate the prices of crude oil. The motivating force in
the transformation from one state to the other can be attributed to
the existence of huge economic‘rentg in crude p}'oduction.

Adelmenl shows ;hat no rents are earned in the transportation
of crude; and that severe competition in the consumer segment of the
world oil markft keeps the rate of return in refining at a level
12 per cent or less. Under the competitive conditions that existed
in the product markets during the period 1957 to 1970 it would seem
clear, therefore, that rents were earned only in production. The
existence of large profit marginétat the production level has
attracted new companies wishing to appropriate a share of the price-
cost gap. To gain a share of existing markets these companies
chiselled prices. 1In response,\mhe majors yielded shares of the

4

market rather than risk ruinous price wars. Once the newcomers gained

access they moved quickly to consolidate their positions through

ver%ical integration from production to refining. Eventually they P

beg;n to observe the rules of implicit bargaining that characterized

the structure of the markét. Theoretically it would appear that new-
1 .

comers would be attracted until the number of companies increase to

the point that gzﬁiggzéion reduces the price-cost gap to zero.

¥A elman, The World Petroleum Market, pp. 103-130. N1
1

t
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But the resource is an exhaustible mineral resource with a limited
supply. This means that the likelihood of future threats from new-
comers will be limited by the present low probability of finding new
resources, and rising cost. Moreover, the host governments, finding
the rents earned by this natural resdurce a major source of revepues
for financing economic éransformation, have a vested interest in
taking over and maintaining the monopoly structure of the market.

The potential net benefits from forming a producers' cartel of nation
states is great enough to make it worthwhile, so that one sees ithe
development of a sort of two-part cartel which maximizes the collective
net benefits to the group by increasing prices and varying production
quotas within the\group over time a&cording to 1its members' current
cash needs. )

The action of the host countries in restricting supply and
raising prices of crude by increasing their tax share of the surplus
so created has two major effects qn%&he companies' behaviour. The
companies when confronted with such monopoly action agalnst them
seek to diversify their asset holdings and in general restructure
their market strategles. They attempt to make their profits accrue .
vhere they are not subject to the tax policies of the cart;l. The
compenies also use the tax increases as a signal for collectively

increasing product prices in excess of refining margins. Thus

competition in product markets tends to be replaced by collusion

among the coﬁpanies.




CHAPTER 3

THE SMALL SCALE PETROLEUM ECONOMY

IN THE WORLD OIL ECONOMY

Introduction. The small scale petroleum economy is cne which

produces and refines crude oil for export; but those exports repre-
sent such a small proportion of the world oil market that they cannot
influence prices in any significant way. The mechapism of the world
0il market described above, therefore, operates quite independent of
decisions made with respect to output levels of the small petroleum
economy. On the other hand, what happens in the world oil market has
a major impact on the developmént of such an economy; for oil exports
represent a very large proportion of the total value of its exports,
and the government's expenditures are largely Tipanced by revenues
derived from such exports.1

Apart from the dynamics oflworld 01l market operations, other
major external non-market forces affect the small scale petroleum
ecohony pwofound%y, i.e., petroleqm import policies with respect to
foreign markets for crudes and/or products, and changes *n the '
investment policies of international oil companies geeking to avoid

the risks of operating in certain host countries. Some of these
M =

lDudley Seers, "The Mechanism of an Open Petroleum Economy,”
Social and Economic Studies, vol. 13, no. 2 (Institute of Economic
and Social Research, University of the West Indies, June 1964), p. 233.
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commercial and investment decisions are political but since they set

constralots on the ability of the small-petroleum econcmy to act in
its own interest they require some discussion-before one proceeds
with a more general theoretical analysis.

Prorationing and the mandatory quota system in the United
States have been supported at various times by American based ¢ nies
(esfegially the "Eagependents") and the American government for
different reasons. For the "indépendents" that do pot own foreign
sources of cheap crude ohl and, therefore, find themselves at a
competitive/disadvantage with the "majors" in the U.S.A., the mandatory
quota system is an invaluable protectionist device. For the government
it is a protectionist device as well as a conservationist policy. The

|

general objectives of this and subséquen€ U.S. policy 1is to achieve
self sufficiency in energy by 19851 in order to reduce the risk of
having U.S. military security and econoumic develbpment too dependent
on foreign nation states.z The implicit cost of this rigk to the

nation is high enough to have made the then government (President Ford

and his advisers) consider raising domestic oil prices by U.S.
!
$7.00-$8.00 as a compensgtion to the companies for additional cost

i .
that they would incur (in investing at home) as a regult of the

IR

1Nationa1 Petroleum Congcil (NPC), U.S lEnergy Outlook: n

1971-1985 (Washington, D.C: Decgmber 1913\\\\j

2Because the long run cost- of finding oil outside the U.S.A.
1s so small (U.S. 20-50 cents) relative to finding in the U.S.
(U.s. $7.00-$8.00) American oil capital moved abrosd: gas and oil
footage drilled declined steadily after 1953. A recent study pointed
out the inevitability of an increasing dependency of the U.S. on
foreigﬁ suppliers (especially the Middle East) if there are no changes

in its petroleum policies. See nPC U.S. Energy Outlook: 1971-1985.
3
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difference between the maximum economic finding cost (MEFC)1 in the
U.S.A. and t_,he MEFC outside the U.S..l\.2

. fhe.éoncept of MEFC suggests that(the movement of capital
abroad would follow a certain economic logic: it would é&;st move to
low cost prodqétion regions with large reserves (Middle Easg, ]
Venezuela, Canada, Africa) then to the more high cost and less
accessible regions (North Sea, Alaska). In such a situation the small
relétively high cost producer would, except for fortuitous historical
Eircumstances, be the 1as£ to benefit from these capital movements.
However, the need to hedge against social anq political risks in some
host countries, as well as the motivation to benefit from the advantage
of supplies cloée to widely dispersed world markets diqtate the
strategy of each company developing optimal production and supply net-
vworks. This makes the circumstances relating to the development of
the oil' industry of the small petroleum economy 1es; fortuitous. For
instance,t the multinationals £end~$o avoid increasing investments (or
making new 1nvestmeﬁts) in a region if the risks of loss 4f capital
dve to these circumstances are high. I?,‘however, the petrolegm.
resources of a region are very large as well as Gery'profitable, and .
a company can establish in its global network,llternative production

l

~and distribution systems to meet the contingency of sudden supply

~

;Adelman déscribes the MEFC as the predictable increase in
development cost. ‘Adelman, The World Petroleum Market, p. 13.

2An econometric study by Michael Kennedy of the University of
Texas suggests that thelgap between expected U.S. demand for crude
01l and U.S. productioniof crude oil will be reduced within the order
of two million barrels daily if per barrel taxes or import duties of .
$7.00-$8.00 are implemented and retained.  This is, however, based on
the optimistic assumption of a high supply elasticity of .67 as opposed

to the NFC's conservative estTmte of .33. Kennedy, pﬂ‘{. 566-570.

.




( ‘ ‘ ’ 50

disniptions it will continue to‘in;est in that region at_the -production ‘
level but will hedge iés risks by locating as much of its operations
and hence its profits elsewhere,l awvay from the monopoly control of
that host country and the gssociatqd uncertainties of suppl&. The
resources of the small petroleum economy especially if located near
to major consumer markets may under uncertainty have greJt strategic
value as a backup supply system. The Trinidad o0il industry and the
refining centers in the Caribbean should be examined in this context.
The Caribbean, lgcated within the sphere of the boundaries a
set by the Monroe Docffine, prov;ded‘a more secure investment climate
and as it were became a part of the American "petroleum defgnce line": '
Once the lower political risks and the strategic location of the
Caribgean were establish#d, theﬂinves§men£s in exploration, develop-
ment and refining operations followed. Thus the compaﬁies' policy . .§
of diversification and the forces making for geographic segmentation
of the markets for refined products triggered the expansion of
.production and refinery capacity in the Caribbemn and Latin America,
maé&ng 1956 a watershed in the history of the Caribbean as a refining
" centre. In the case of Shell International and Texaco Iniernationalv
growth of refinery capacit; in the Caribbean’and the Latin American
1Moran, “New Deal or Raw Deal in Raw Materials,” in .

A’ Reordered World, ed. Richard N. Cooper (Washington, D.C:- Pqtomgc
Associdtes, 19_-7, p. 174.

o
1

\ RS M ‘ . : » s




regim\: was achieved at t.he expense of growth in the Middle East,l
thus: reflecti?g the ‘di\fferential risk associated with the two regions.
'The shift in the oil comp‘anies' marketing stra’tegies, however,
was greatly inf;uenced by American commercial poliey. This policy
virtually excluded Middle East oil from the U.S. markets, but favoured
Western Hemisphere crudes. It.allovzipd imports of all crudes from
Venezuelan :md Canadian e:rigins and all imports into the west coast
(Dis‘trict 5) where domestic production had seriously declined. There
was‘ to be no control of residuel fuel for military use or 1"0r bunkering
fhips in foreign trad?. On the east coast (District I) all other
imports of crude oil and products vu:ere to be restricted to a percentage
of production not greater than the galt‘io of such imports to production
[ in some base year. N
This act formally insulated the U.S. mamket from outside A ;
competition by creating an official barriei' to trade in higher value
o products and crude. The selective form of the quota system meant that
Cahbbean refineries had to be content with producing "botbon of the -
' barrel produgts" subject’ to tileir :bei:hg able to get access to other 1

markets, i.e., Western Europe, the U.K. and Japan. 'But accessibility

o

1Sl.uell International reduced its refinery throughput in the
Middle East from 135,000 barrels per stream day at 1957 to 9k, 200
barrels’ per stream day lat 1960. At .the same time it increased its
capacity in Trinidad, Curagao, Aruba and Latin America from 508,800 |
barrels per stream day to 887,500 barrels per stream day. Texaco's
share of total output of refined products in the Middle East remained
constant between 1 ﬂ‘? and 1966 (about 11.6 per cent). In latin
\America and the Caribbean, however, its share of total refinery )
capacity almost doubled from 5 per cent in 1957 to 9.3 per cent at ‘ ,
( , 1966." . See Adelman, The World Petroleum Market, Tables III-C-1 and, | 8
- III~C~-2, pp. 3254332. The position of British Petroleum International, b
miich had few or no retail distribution outlets in the western segment
7 of the world oil market, remained unchanged with respect to the Middle
g / East and the Caribbean area. o -
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to these markets is:limited by the bulld up of refinery capacity in
and around th)e;! in response to competitive market pressures and
government policies aimed at maximizing foreign exchange savings.
With these preliminary theorepica} considerations and the dynamic
economic analysis of Chapter 2 o:;: can now proceed to develop an
analytical framework for studying the Trinidad oil industry apd
evaluating government poli;:ies with respect to the exploitation of

its hydrocarbon resources.

The Small Scale Petroleum Econongg.

The following analysis presents the case of a small scale

economy endowed with relativedy small reserves of a gsingle mineral

resource (hydrocarbons) and located close to a large consumer of
energy. It is assumed that these hydrocarbon resources are initially
controlled and commercialized by foreign Suppliers of capital end |

] technology; and tbat the discovery of hydrocarbon reserves continues ‘ .
to require imports of foreign technology and capital for their .
development. The broad objective of government policy is to maximize
the country's share of the net benefits derived from these resources - .

\
over time subjédet to tl;e amount of pover that it can exercise against \

the foreign oil companies. ‘ ! . e , N
The amount of power that the host government acc\}muhtes over

time relative to the multinationals will determine vhethe\r 1?

strategy will be simply thai: of a revenue collector; an active partner

in so;::e form of Joint-venture with the companies; or the sole exploiter

{ \‘\ “

of its Pnatural resource. These options imply different levels of pover
and the will to exercise it effectively. The analysis in Chapter 2
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shows that the major proq.ucers largely because of @:he size of their

1 and their population2 have been able to amass and u;e l

resource base
this power. Size is,therefore, a critical variable in the balance of -
pover bargaining modél. In more general terms the scale of the

ecdn?uw and its level of skills determine the degree of its indepen-

dence or its chacity to exercise power in either a threat situation

_-J\

.or a negotiable context: the scale of the economy defines the size
of those factors which determine the benefits that the country can
offer foreign investors, i.e., the variety and glepth of natmi
resources and the availability of (relatively cheap) ekilled/labour.‘
The smaller' the variety \and depth of natural resources and the
greater- the scarcity of skilled labour and management skills (i.e.,
the smaller the size of the country) the more dependent the cﬁgt‘zntr&

~ is on foreign "know-how" and capital and ﬁence the less potential it
can be expected to have for aggressive action aimed at maximizing
the net direct and indirect benefits from its natural resource(s).

It is important, therefore, to examine the mechanism of the small

scale economy with one mineral resoutce in order to get a better

understanding of the limitations of size on such a country's economic

~

develbpment and independence.

Voo

L

2. o

]'Repreaent potential market control and relative strength in .4
a_cartel. . . _

zRepresex;At available manpougr and potential for defensive or
aggressive action. q\
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The ecopomics of development in an open small scale petroleun

economy. William Demas writing in his book on the economics of aQ

1

development in small countries™ draws special attention to the case A\

of the "enclave” type of underdeveloped economy. He says that this

\

type of economy may experience increases in certain important economic

indices such ‘that GDP, domestic capital formation, imports and exports,
kY

~

and its level 51‘ per capita nati.::nal income may even attain respécta.blv
high levels; yet this expansion ma‘;abe due enti;ely to & boon in
exports of the primary resource produced in the enclave sector of the
economy ; affi\ the boom may be either s;lortilived *or secular, depending
on the physical availability of the particular commodity within the -
country at 'a reasonable real cost and on the price it commands in
world markets. Demas concludes that where such secular economic
expapnsion results in rising per capita income but the country remains
an enclave econouw,mii would be a profound mistake to say the growth
in the enclave sector necessarily constitutes economic development or
self-sustained growth. Demas, drawing on the experience of the Third
World countries, makes the ‘important, observ\ation that self-sustained
grovth apart from requiring the internal generation of sufficient
domestic savings :I.z:nw both the public and private sectors to maintain
theu growth rate, also requirés a transformation of the structure of

production such that tile roy.owing seven elements of change are

effected: 2 .

]'DQMH, pp.' 16-190 ' t ~ \
21pid., pp. 19-20..
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1. The degree of dualism between the productivity of
different sectors and regions is reduced.

2. Surplus labour is eliminated and drawn into h’igh—
productivity employment. A

3. Subsistence produc\:tion is eliminated and a national ™ L )
market is established for goods and services.

”h. The share of menufacturing ard services ip Gross
Do’mestic Product is increased in response to the
changing composition of demand.

5. The volume of inter-industry transactions increases,
mainly as a result of the growth of the. manyfacturing

&

gector. N

6. The ratio of imports in GDP falls in the long run -
although the volume of imports increases absolutely -
and the composition of imports shifts away from n,
copsumer to intermediate and capital goods.

7. The economy becomes not only more diversified but

more flexible and adaptable, as a result of underlying
political, social and institutional changes.

The last cBndition is very important for the small under-
developed country whose economy is dominated by ope mineral resource
’that is coptrolled by foreign multinational corporations. The risk
o* loss of social and political and economic independence aoasociated
with development by foreign capital has been deacrﬂibed above in an y -

analysis 61’ Stéphen Hymer'a\ three-levei—world economy. The social,

and economic inequalities associated u;th\ that system lead one }:o

\
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conclude that while economic diversification is essential to tbé process
of economic trensformation it must be accompanied by a transfer of |
control to local hands 1f full developwent (1i.e., economic, political,
and social) is to be achieved. 1In a small scale petroleum economy
novw emerging fro'm colonialism this requires a transformation of the
political and social institutions, i.e. structural changes in the
traditional power relatiomships of the country. In the small

1
petroleum open economy it 1s the government that must effect these
cha.rj);gea if it wants to reduce the inequalities inherent in such a
sys:t:ém of international production, for the multinationals controlling
the high wage petroleum sector are céncerned with maximiz~ing private
profits not the social beneflts to the host country. They are not
concerned with the structural transformation described by Demas, for
the 0il sector is an enclave of the world oil economy with its
deci\sion making nodes located outside the country (at least in the
initial stages of development) at level I of Hymer's model of inter-
natiopal 1n¢ustrial organization. Because of the extremely hierar-
chical structural arrangements of this international system of
economic production, manufacturing p;'ofits accrue mainly at level I
because the extema:]:i;economies and complementaries which produce

these profits are located there. Moreover, the multinational uses

! {ntra-firm transactions and transfer pricing to ensure that profits

occur where they want them. The affiliates o{ ‘the multinationals

7
?perating at the resource base (Hymer's level III) ;ﬁeither have the
power nor the incentive to transfer profits earned in the mineral

resource sector to the underdeveloped sectors of the host economy.

-
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For it is in the best interest of the parent companies to either re-
invest profits in the sector or transfer them elsewhere ipb the global
system. In such a system of industrial organization very little
change in the structure of production of the resource base country
can be expected without hos3h government intervention in the market
system, poasi}aly through direct goverr?ment participation in and
ownership of industries. One is, of ¢ urse, mindful of the warning
of Bauer and Yamey on the question of government promotion of

-
ipdustrial enterprise, that "a general lack of enterprise in a
country does not in itself set up a presumption of such initiative

1

in the public sector."” But this simply puts constraints on what

government can be expected to do effectively at any given stage in

5

the development\ process, not what it ultimate}ly will be able to-
undertake as the process unfolds. :

There are other serious problems associated with the small
petroleum economy. Because of its small size it has critical gaps
in its natural resource base. It lacks that great variety of
regsources that 1is essential for the kind of intersectoral dependence
that precedes sustained economic growth. This skewness 1n\ the
resource base means that it becomes impossible to build up' the large
intermediate and capital goods producin; industries which are
thought to be pivotal to economic transformation. The greater the
ga\ps in natural resources, therefore, thL greeter the need to import

capital and intermediate goods as inputs to the developuient process
_ ,

1p, 7. Bauer and B. S. Yamey, The Economics of Under-Developed
Countries (Cambridge: The University Press, 1957), p. 16l.
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and hence the greater the degree of its vulnerability to external
changes. This situation may be further aggravated by the continued
existence of rigid colonial economic structures which favour the
lmportation of most consumer goods. Also the size of the domesti’c
market is too fsmll to create incentives to growth (economies of
scale) based entirely on import substitutAion. Its industrial develop-
ment, therefore, depends on being able to find external markets for
output from its new mnufactpring enterprises.

In the petroleum ec;:nomy growth in national output in the
primary resource sector does not automatically have the disequilibrium

growth effect that Hirschman talks about in The Strategy of Economic

Develogment.l Import leakages, large capital outflows, poor linkages
between the petroleum growth sect&r hand the rest of the economy, and
the general paucity of resources,’ lend to a rapid convergence of the
growth process. In particular the paucity of resources and “the small
market size act as severe constraints on the effective ‘:ransformation
of the small petroleum producing econony . Indeed it ia\believed that
many small economies could never achieve fully self-sustained growth
un}ess they form a kind of customs union with countries which have
complementary res:ou.u-ceg:.2 In any case the swall petroleum economy,
because of its great dependence on a wasting resource must give

urgency to the question of transformation. The long-term future of

\

lAlbert 0. Hirschman, The Stratgq of Economic Development \
(New Haven: Yale University Press, A Yale Paperbound, 1961), pp. 62-75.

. 2Demas, pp. 56-62. See also, Allister McIntyre, Decolonization

and Trade in the West Indies: The Caribbean Transition (Ric Piedras:
Institute of Caribbean Studies, University of Puerto Rico, 1970).

\ '
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the country tannot be left to depend indefinitely on the fortunes of
such a resource and the politicai and economic risks associated with
decisions made outside the country pertaining to its exploitation.

To avold the problems of stagnation that may result when the
resource vanishes completel;: and foreign investors withdraw froam the
sector, the government must pursue a policy of economic change which
makes ‘the economy ultimately less dependent on growth in the petroleum
sector. \
In the initial stages of structural transformation capital
is very scarce?expensive) since the domestic economy does not
generate sufficient savings to meet the needs for infrastructural
ipvestéent capital and private investment capital. Moreover, foreign
capital tends to move between economies with similar standards of
living as'opposed to moving from the highly deve]&oped economies to
the underdeveloped economies with small markets.l A major strength
of the petroleum economy, however,\is that the cost-price gap for
crude oll is likely to be very large. This represents a major source
of savings which the government can divert awvay from consumption into
economic development programmes. It is only government that can be
expected in its public role to use this surplus for transforming the
economy; for it 1s not in the interest of the multinationals to |

maximize anything other thanm private profits. It is expected, there-

fore, that, especially in the small open petroleum economy, the host

Iﬂany G. Johnson, "Comparative Cost and Commercial Policy
Theory for a Developing World Economy,"” Wicksell Lectures 1963
(Stockholm: Almqvist & Wiksell (sic) 1968), PP- 32-.33,
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government will maximize its share of the surplus earned in the hydro-
carbon sector and use these resources to transform the economy; and
this will mean in many instances Idirect participation in the investment
process apart from the usual infrastructural investment in roads,
hosbitals, sewage, utilities, education, research, and other state
functions essential to industrial and social development.

In the small developing petroleum economy (as well as the
large petroleum economy) there is a constait pressure to gain

complete control over capital locked up in its petroleum resources.

This pressure beco ntense as knowledge about the oil bearing
structures accumulates and the host country learns ﬁore about the
industry and builds up a greater bargaining capacity. Moreover,
national aspirations for igdependence demand that the gro;ath and
power y forelgn multinationals be limited. In th’e large petroleum
economies (Venezuela, Iran, Libya, Saudi Arabia) nationalization
seems to have ewmerged as a strategy for achleving these objectives.
It is not clear, however, that nationalization will, in the case of
the small petroleum host country, optimize the long run benefits to
the nation. For while theoretically nationalization of the petroleum
resources would mean gétting the maximum poséible public revenue,l in

practice inefficiency due to lack of skills, lack of access to

markets, retaliation from the multinationals and their governments
H |

]There 1s a theoretical maximum represented by the difference
between the present value of investment per barrel (expected N
incremental barrel cost) and present value of expected prices for
barrels delivered throughout the life of the resource. \
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may mean & much smaller cash flow than if the multinationals were
allowed to develop the resource under certain "condition pressures" ,1
or a mixture of government ownership, joint-venture ownership,and
foreign ownership. 3

|
The small petroleum economy 1s very vulnerable in its early

transif:ion from dependency for' it lacks the political and economic A
power to effect a total transfer of power from foreign interests to
domestic interests. The domestic market is so small that it must
. export either crude oil and/or products in order to make the invest-
ment worthwhile. Moreover, since it is the major source of revenue
11;'muet accelerate exports in order to meet its pressing needs for
capital to finance economic development projects. Access to external
/markets is, ktherefore, essential to its development of a viable oil
industry and the successful economic transformation of the edonomy.
For a petroleum economy that ;s in transition from colonialism to
"independence" one would therefore expect that a policy of pational-
ization may be politically inadvisable and even economically
unfeas&ble.

More specifically, during the early stages of such a
transition the host country is weak and the oil companles very strong.
The multipationals are, therefore, unlikely to yield control over
resources that‘are important to their global strategies. They may,
on the other hand,\ be only too ready to ‘hﬁive up ;narginal concessions

which they maintain as a continuing social and political’ obligation

XChapter 8 , Dp. 266-269. “
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or as a minor defensive marketing operation. The discovery of new
resources, however, opens up opportunity fc;r goyernment to create
nev relationships and derive fresh approaches. It gives the governm-
ment an opportunity to utilize the experience c::f the past in making
decisions abou;: the future control and deve’lopment of the national
resou~rces, an} 1'13e its incréased bargaining power to maximize the
benefits to the nation. The relative strength of the host country
may also benefit from the fact that in recent times technologicai
advances in pre-:.'\iploration survey. techniques and in drilling
techniques have re&uced the risks of finding considerably. More-
over, the scarcity o technica.l know-how and the forper resistanc;e to
making capital availab\lie to underdeveloped countries for investment
in such surveys have bee\n\considerab]y reduced as a result of the
;rovisions of assistance thxough the United Nationb technical
program:;xéa and the more libefﬁl\ lending policies of the World Bank.~
The initial monopoly bargaining ﬁocwer that the oil companies held,

therefore, as a result of uncertainties associated with finding oil
\

bas been reduced or partly transferred to the underdeveloped host

N\,
.

country.

[

\

/
Notwithstanding this, the amal/]i/develoéing pation state is

,short dnugkills and domestic capital. /'//'I'hese two factors, quite apart

from the barriers created by the strycture of the world oil market,
may prove. for the small country to }ae the greatest deterrent to the
development of a*viable government owned oil industry after the

initial exploratio? surveys prove positive. The shor’t,a.ge of skills

.can only be partially overcome by the use of technical services
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offered by the various United Nations programme; and through consul-
tation with the OPEC countries. This is very minimal. Thef shortage
of domestic capital accumulation is a function of underd.évelopment
and cadnot be easily overcome except by acquiring low, interest’loans.
These are not easily obtained for high risk oil ventures unless the
country has achieved a certainllevel of expertise in t':hat area.- Funds
are more likely to be made available if the px:;,ject has a high
feasibility rating. -

The advisability of the government of a small country gq‘ing
into the oil industry alone at the exploration stag% will depend on
the stock of skills buil't up in the past, on the probability of
findying in that country, the cost of extraction, the level of‘
recoverable reserves, and the kind of linkages with consumer markets
that are possible. It seems that the higher the probability of finding,
the greater the level of recoverable re/;'.’érves and the, lower the cost
of extraction (1.e., the greater the accessibility), the more advisable
it is that the government, should set up a government owned enterprise;
but the greater the risk, the poorer the economic fea‘sibility of the
reserves, the less directly it should become involved in its develop-
ment. In general, the government should not become involved in
marginal projects. It should shgre risk with private enterprise in
medium risk projects and é'ompletelyx] control low risk projects. Let v

us make a selective examination of some ch the advantages and dis- \

advantages associated with three types of corporate structures that |

“»

may be used in the d\evelopment of the o0il resources of a small
country, i.e.,government ownership, joint-ventures, and private }
| |

J | ) ‘ / ‘ - ‘ ’ .‘ “
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ownership involving multinationals.
The national company. The structure of the national oil .
company will not be unlike that of the multinational oil companies. -

Since domestic l#arkets are small it will have to seek entry to
foreign markets, but because of the high degree of concentratiou in
the crude and production markets and the high degree of vertical
integration the company would have to establish refining and retail .
outlets in foreign consumer markets. This should not be difficult .
for the small producer (100,000-200,000 barrels per day) since its
entry into a major market would hardly be noticeable. For instance,
it should be possible to[buy into a small petroleum refinery and
marketing enterprise iun the U.S.A. or some European markets. Als'o )
it could be an aggressive competitor without being a threat to the
v

world structure of prices. This forward integration would be |

essential to its long term survival and secure growth. This contract

market arrangement reduces the risk associasted with all-m-length market
sales. In the case of the U.S. markets it also makeg \it possible to
avold the sub optimum strategy of having to use the total output of

the small petroleum econouNU for producing bottom of the b‘arrel products.
Take the case of a h)fpothet\‘:a-l small producer-refiner :En the 1\ ) ,
Caribbean area. By investing in downstream operations in the U.S. it
could avoid the U.S. mandatory quots system and in so going derive a E
higher netback on domestic crudes by catering to the highe;' value

product markets from behind those trade barriers. This As particularly “

1

true because in the U.S. markets the quota gsystem keeps the prices of {

wx

products artifically high, and market concentration and expected <

bl
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doméstic supply q\hﬁ'}}ges create thr conditions for major increases
in the prices of refined products. ' s

[ One can still ce;pitaiize on the tendency for the present
mandatory quota system, petroleum taxation laws, and pollut;ion laws
to force refineries to 1oca.1?e outside the U.S. in nearby Caribbean
and Latin American areas. .Thils policy may, hovever, require imports
‘'of foreign crudes since it may be more profitable to ship domestic
crudes to its refineries in foreign markets. Getting supplies of
crude in excess of deomestic supply,‘hqwever, my i‘equire that the
government enter into a Joi'n?- tur# dome stic refini‘ng 'operation
with, multj‘na'cionai corporations that have adequate supplies of crude
;\s vell a# accéss to markets for lower value products. In this case
a processing fee is charged and the govemment”sha'res in the brofits
net of taxes. It would not be ,f’easible flgr government to establish
a nafional enterprise in this case unless” 1tmcou1d be cqrt:ain of / e
secure c;rude supplies. And it could not be certain of securingl thege
supplies if it had to ‘bw from41ts comthitora. The be\at strategy \:
would be, therefore, to establish a Jgtint-venture operaticn. The

'

question erises, k{wever , why Wc%ulﬂ, an %nterxiat;:lonal compaa%'w/ant to .
enter into a joint-venture refining operation with any 'pafticular
government enterprise to provide fuel oil ‘bo‘ the U.S. market. Why
would it not locate elsewhere, where 1t does ;ot have to share its ) \
profits. fThe small petroleum country may bcle‘ in a position to offer

the comﬁany other opportx’mities in the form of joint operations in

. petn:\ch-emical afxd natural gas production. This:would give the coxﬁnt’ryc

a competitivé edge over other territories where there are no known -

L —




ensure that effective control of the mstural resource remaine in local

66

hydrocarbon resources. In reletionahi'p to'other countries that do

have hydrocarbons, other factors such as strategic location, amd low

-

social and political risks may operdte to give thejémall host -
i " \‘&/
country a competitive advantage.

\

Joint-venture. The joint-venture operation ibvolving the

host government and foreign suppliers of capital and technmology offers
several advantages to the small nation state if it {s structured -

-~

effectively. If the foreign company is a small co;npany that is very
dependent. on t;xe pew resources of the small host country the country -
cah exﬁmct the maximum concessions e¢onomicg'11y consiétent with

maximizing joint profits. The government may stipulate that 1t vwill

pot ‘x;eegme a partner until the discovery of oi} 18 verified; further-

more, that its share of the partnership will be paid from current

production. Government may choose to pay its debt to the 'company with
-an interest rate lover than the internal-rate-of-return used to \g
evaluate the pro.)ect. Since under state participation government, —

sﬁares risk with the comﬁes then this strategy does not trigger
responses which reduce the stock of ecomomically recoverable reserves.
Provided government never participates in marginal projects state . .

participation is a very good strategy for maximizing the discounted O:
net cash flows to the Qost country.l
" . e

The Joint-yenture form of state participation c;.ﬁ‘bé used %o .

o

a \ ; AN 2 . ]
- .

Anton 'Petro Hendrick Van Meurs, Petroleym Economics end Off-
nhore Mining Legislation (Amstexﬂam-lnndon-ﬂeu York: Elgevier
m’\;nsning Cov, 1'971'7, 'p' . . ) 0

-,, o

[ ) ) o

4 . ' | ~ ) -
é By . N I /
W -
.




i

hands, and as & vehicle for building up domestic lénowledge about the

* industry and hence the bargaining capacity of the government. Govern-

ment must be careful, however, to see that the structure of these
agreements is such that it does not find itself essentially guaranteeing
capital loans to foreign companies and generally fostering the entrench-
ment of foreign interest in the country.

A Joint-venture company must pay taxes as well as sharg its
aftfr tax pro;‘i’ts between lbca} and private foreign interests. There-
‘1/’ore, if.the management of the compeny is Buch that the foreign interest
has effective control it is in its best interest to use its pove;\' to
transfer untaxed income through: the use of interaf;filiate charges
(royalties on technology a\upplied, charées for research and develop-

ment and other global overheads etc.) and so avoid declaration of total

‘actual profits in the host country. This of course reduces the net

bepefits to.t}l;e host country. Veitas argues that "government pursuing

W

explicit or impifcit Xlicies which encoirage joint ventures might
paradoxically bring a

ut, in the absence of other complementa.ry
policies a higher transfer abroad of ‘income generatéd 1n their

countries by Joint ventures than in" the qaae of wholly owned
v
rggbsidiariea. "l {5 means that govermment majority ownership of

shares is a desirable policy if it is combined with effective control.

'é
over al] aspects of décision making. In the case where private

=

domestic invesﬁpru have &' sizable but minority interest, the tax' regu-

lations and policies applying to foreign mveatment must define

Waitos; B 116. . \\
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v
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fiscal considerations, but appear as reported and/or'planned invest-

\ .
* certain countries with corresponding inter country income distribution

o

\

W@vémmnts to restrict ‘the supply of

Vaitos, Chapte
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clearly the conditions\‘under which these charges will be tax

deductable.

The foreign multinational. The situation is considerably

different when production, refining agpd max-keting, and transportation
are in the hands of a wultinational corporation. When that cod®
poration holds a strong competitiv;‘ position in the world product
markets and has large rich crude concessions in several producing
regions 1t is in an excellent position ‘to e’)cploit\ as well as
facilitate the development of the small petroleum ecomomy. The
foreign multinational company will, however, act to influence the 3
total market situation in the best interest of its global q%fgationa. N

It can do this by using its Power to determine transfer prices of Y

.//\

products and materials as well as interaffiliate charge’s in order to ,
o ‘ .
transfer incomes earned in ope country to any other country on a

continuous basis through its global n\e‘bwork. Thege transfers of

-

income appear as cost in one country at one point in time due to

ments in other countries at another point in time. Thus "global

after-tax profits can be minimized through profit minimization in Y \

1

effects.” In the absence of government policies these global - .

s

&

strategi\es may on the average militate against the hoat.country over

a number of years. A multipational way alsc enter into collusion s

Tror a}discugsioﬁ on the determinanls of transfer pricing see .
VI’ pp'l 96‘118- . ‘%




crude, and thits increase prices more than proﬁortiona£e1y in the
consumer markets. Such a policy would clea;ly benefit the small
- scale petroleum econocwy if its government is vigilant, for in these
circumstances the company is more likely to tolerate "condition
pressures” higher than normal for the geological territory.
The global investment strategy of the multinational company
may not be in the long term interest of the country'’s development.
»
For instance, the global strategy of the multinational compeany may be
that its reflneries in the small petroleum econom& should produce a
product mix with a higher percentage of residusl fuels than its
—e ;efinerieﬁ in the pnearby large consumer market. In this way it
observes the requirements of the commercial pblicies of the powerful
nation state in which this market is located. Its operations there
S benefit from the artificially high product\prices created by épch a
policy, while at the same time its operationé:in the host country
benefi% from a higher profit margin than it could realize on the
production of fuel oil in the consﬁming country.

The multinational company with large reserves of cheap crude

s

in other countries will find it in jts interest to substitute these

cheap crudes for the more high cost domestic crudes in its refiperies

-

located in the small petroleum country. Thus local production suffers

as exploration and investment expenditures are deferred. This may

|
occur despite the fact that!the cost-price gap may make it more than 5

. L&

‘ economically feasible to develop domestic oil resources more fully. é{
% (<\ A large internmational company, such as British Petroleum, which on a 3

' - . " : B g

yglobal scale has a very large surplus -of. crude oil production over %
T N ¢ o )
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refinery capacity, can optimize its profit position by phasing out
its production operations in small producing countries where cost may
be four to five times production costs im 1its Middle East concessions.
A pational enterprise in the small petroleum country, however, with
no such alternative crude oil reserves elsewhere could maximize the
national benefit from these domestic resources by taking advantage of
the cost-price gap in the world oil market, since in general it could
sell all its output at going prices. 1In short, what is marginal,to\
the multinational company is not marginal to the small nation statel

What can o£¥ say 'then about the strategles of the small
petroleum economy in the world oil market? It would seem that in the
small economy no less than the large continental economies the‘striving
for absolute sovereignty as a national 6ﬁJective will produce situations
in which the government representing interest groups in the society will
attempt to maximize the net indirect"and_giyect benefits of the

—~——p

petroleum resources to the country. The small psz?btougneconomy, how- \
ever, lacks the power to pursue this objective as effectiéély as the
large Produce}/since it cannot influence behaviour and prices in an
oligopolistic world oil market dominatedoby a producers' cartei (OFEC) <
and the multinationals. 1Its size, however, dgks give it some \ ‘

-

advaqtagea in the sense that for some reasonable cost of production it o

e sell 1ts entire output at the going prices which are likely to be

several times the production cost. The existence of an aggressive .
OFPEC ¥artel which has set prices at.about ninety times the cost of - N
production in Africa and the Middle East benefits the small high cost

producer\. Sotie of the weaknesses (lack of political and ecomomic -
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power) of the small petroleum country Qave the effect that they make it
a lov risk territory and therefore relatively attractive to the oil
companies which seek to escape the uncertainties with which they are
confronted by the large oil producing countries at the production level.
The small petréleum economy, however, is not completely helpless in

the face of the powerful multinationals; nelther do the multinationals
nor large international companies possess absolute power: they do

have weaknesses in their global structures which can be exploited by
the small petroleum country. A greag derl of the\strength of the \\
multinetionals derives from the lack of technical knowledge in the

host 'countries about the-oil‘industry and the scarcity of capital for
the development of their natural resources. This power is taken over
by the h;st country as it aé@uires more knowhow. ;he more knowledge

the government sccumulates the greatef is its capacity tovﬁargain

vith the oil eompanies and consequently the more likely it is to
maximi%ze ‘the flo; of funds from the export of its hydrocarbon resources.
Thé'acquisition of knowledge is not dependenﬂ\on size.and in recent
times this bas been greatly facilitated by international institutions
like the United Nations, the WOrid Bank, apd OPEC. The small

petroleum ecomomy must, therefore, sy?Eematically build up knowledge
;hich would gllow it to replicate therorganiiational struétures
essential for operating the industry at all levels. This must be a

part of its development strategy for the country. In the exercise

L

of any monopoly pover it acquires from the companies it must be 'care-
ful to ensure that it does not make itself a supplier in the last ;
resort. (In a sense its small scale minimizes this possibility.)- It

. .o \
is not absolutely clear ex ctlyfvhat policy the small petroleum \ ‘ \

\ \
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economy should adopt with respect to ownership and control of its
petroleum resources. That would depend on the point on the learning
curve that the country is at with respect to the management of t;e
industry and the level of econoumic transformation the country has
achieved. In the early stages of development, however, it is unlikely
that its dependency on foreign capital, technology, and markets will
allow it to implement decisively a‘policy of nationalization.
Consldering the relative bargaining strength of such an
economy it would seem that a policy of joint-venture operations
combined with an optimal tax system and complementary"kocedures for
preventing tax avoidance through interaffiliate charges and transfer
pricing would be the most feasible and consistent with the twin

i

objectives of local control and the mgrimization of net benefits over
time. ?here are certain aspects of the industry which the small host

government may find it easy to natlopalize without\any risk of serious

retaliation, i.e.,domestic marketing of refined products and service |

.

base refining operations. One should proceed with care here, hbwever,

for these operations earn only moderate, if any, profits so that these \
risks should be shunted to privat:linterests (foreign or doméstic). ’ {
There are, hovever, other long term benefits that the country gﬁy -
derive from government nationalizing ﬁhese déwnstream operations. It
may provide the opportunity for learning about the industry by being 3

involved in itg operation. Moreover, transformation of the induatry

over time to comply with the long-term development objectives of the
»
country may be only possible if such operations are removedl:ipm

foreign control. In such|cases -the Eenefits are not immediately

A .




observable: they occur over time and as the new structures evolve.
In general th‘e small host country with limited hydrocarbon resources b

must use the tax revenues derived from these resourc@ to bring about

“~

the maximum transformation of the economy that it is possible to

achieve before the resources are exhausted.

-———
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THE GROWTH AND DEVELOPMENT OF

THE TRINIDAD OIL INDUSTRY

This chapter gives an historical analysis of the development
and growth of the Trinidad oil industry. 1Its main focus is om the

Years after World WaA II and in particular on the period starting 1956.

Much of the discussion is concerned with four large companies: Amoco, \

Texaco Trinidad, B.P. Trinidad and Shell Trinidad. Amoco is a wholly
owned subsidiary of Standard Oil (Indiana); B.P. Trinidad sold all its
producing assets in 1969 to the joint-venture corporation, Trinidad-
Tesoro 01l Compqny,1 and the Trinidad government nationalized .
Shell Trinidad in August 1974, repaming it The Trinidad and Tobago
01l Company (Tfintoc).

Two main areas are considered, one dealing with tse fin&ing\1
and development ,of T;inidad hydrocarbons, and.the other with th;
refining iﬂdustny. The analysis which follows deals with events in
these two sectors of the Trinidad oil industry in relationship to
events in the world oil economy; and growth in the industry as it

relates to growth in the Trinidad economy. In a more general -sense

‘ .
this chapter provides background material essential fo ah~understanding

|

\ ‘ Iror a detailed listing of companies operating in Trinidad
fro&-19\1 see Appendix 4-A. Also see notes to this Appendix’ for
detalled description of changes in companies - Table L-A-1.
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of gubsequent chapters.

Hydrocarbon Resources in Trinidad axid Tobago

a

|
Trinidad is geologically an extension of Venezuela (Figure 4.1).

This geological relationship with Venezuela has for a long time kindled
the hope that perhaps deep reservoirs will be found that would be as
prolific as those in Venezuela (Maracaibo). None have so far been
found in the cld land or in the south west marine concessions |

(Figure 4.2). However, the new marine areas (Figure 4.2) around the
island offer good prospects that such hopgs may eventually be realized.l
The following sections deal with the relative size of Trinidad's hydro-

b

carbon resources and their development. ‘ .

The size of Trinidad's oil and gas reserves. Table 4.1 shows

proven reserves in the old concessions at January 1964, 1967 and 1968.

Recent discoveries of Aimportant ‘o1l and gas fields on the East Coast
: \

Continental Shelf of Trinidad have changed this reserve situation

\

companies in the country. New geological evidence shows sfgnificant

dramatically and the relative importance of the established oil

reserves of oll and gas\in the Gulf of Pmaria, the Caribyean Sea, and

Columbus Basin and in the deep waters off the East’cvét.

: 3 )

\

_ 1. M. Persad, "Hydrocarbon Potential of the Trinidad Area,"
Society of Petroleum Engineers of AIME, Trinidad and Tobago Section,
papers presented at the Conference held on April 2.3, 1976, ®
pp. 122-126, - .

-
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TABLE 4.1 l
PROVEN RESERVES IN TRINIDAD AND: TOBAGO
1964, 1967 AND 1968

(Crude oil in 000 bbls; gas in 109 séf)

« Proven Reserves
Operator \ crude oil patural gas
Trinmar 190,305 70k, 370
|Shell ‘ 50,539 423,275
Texaco 183,168 1,252,390
British Petroleum 98,857 €2, 369
Premier . 2,713 116
Total Proven Reserves January 1, 1964 525,582 2,422,520
Total Proven Reserves January 1, 1967 580,000 \ n/a .

n/a

Sources: Report of the Commission of Enquiry jgnto the 0il
Industry of Trinidad and Tobago, 1063-100%F (London: .André Deutsch,
1504), P- 21,

[
Gévernme\nt of Trinidad and Tobago, Ministry of Petroleum and
Mines, Annual Report, 1967, p. 2; 1970, p, 2.

Total Proven Reserves January 1, 1968 612,000

- Rt

#*Consortium of Texaco, Shell and B.P. 7 }
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* In 1964 the country's proven reserves of crude and associateé
natural gas were estimated to be 525.6 million barrels and 2.4 trilliom
scf respectively. Téiaco accoun%ed for 46.8 per cent of the crude
reserves, British Pe%rbieum for 30.9 per cent and Shell for 21.7 per
cent. Texaco alone controlled more than 60 per cent of the
assoc%&}ed gas reserves. The data in Table 4.l suggest marginal

»in¢reases in proven reserves of crude between 1964 and 1968. However,
a more realistic estimate of these reserves may be obt§ined by‘~
revising the data in Table h.; upvard to one billion bérrels of crude
in order to reflect the ultimate rec?very from seconda;y methods.l

In 1969 Amoco struck oil and gas on the East Coast Continental
Shell of Trinidad. This success led to more extensive exp;giatory ¥
surveys fg the Caribbean, Sea, the Gulf of Paria and the sogfh warine
areas. Apparently the néw areas considered as having good potential
Tor gas and oil explorationa involve marine térritory about four to
five times the size of Trinidad and Tobago, i.e.,about 7;000 to 9,000

square miles (Figure 4.2). Perhaps it is too early to make firm

- estimates of these reserves. However, a geological analysis of the

Lhe final report of t&e Commission of Enquiry into the 0il

~Industry of Trinidad and Tobago (Mostofi Report) gives this revised
figure as a more realistic estimate than that submitted in the
technical estimates reported in Table L.1. It used a recovery rate
of 20 per cent as opposed to 13.4 per cent. This revised figure
makes allowances for increases in recovery from secondary methods .
while the lower estimate in the table does not. Report of the R

Commission of Enquiry into the 0il Industry of Trinidad and Tobagp,
1233-1235 ZMostof; Report)(London: Andre Deutsch, 1964), p. 20. §E -

(ESeveral nevs relea;gs by successive Ministers of Petroleum
and Mines between 1968 and 1976. Sé@ éspecially the text of a )
speech of the Minister’ of Petroleum and Mines for Trinidad and Tobago, ‘
Mr. Overand Padmoré.. The Express (Trinidad), “The Minister of
Petroleum and Mines, Address to Latin American and West Indian /
Ministers, Caracas," September 15, 1972./ B ;
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marine areas has been prepared by Mr. K. M. Persad of Trinidad-Tesoro

)

El

Petroleum Compah&;l which 'supports earlier speculatiog® that these

reserves are substantial. Persad puts the pr¥able recoverable reserves

of crude oll in Trinidad at seven billion barrels; and the estimate

2_.
for natural gas is put at 35 trillion cubic feet. He believes that at

a rate of production of one billion cubic feet per day there is enough
gas for ninety ye;rs. With some luck and drilling deeper wells he
feels that there may be enough for 200 Years. Geologists at the
Mini;try of Petroleum and Mines feel that Persad's estimates are
optimistic and are the result of’a‘theoretical geological analysis
that does not take in%o congideration market and other ecomomic
factors. More conservative estimates suggest that ultima€; hydro~

carbon reserves may be éleven trillion cubic feet of natural gas and

from four to six biiliTr barrels of crude 011.3 . In apy case

1Persad. ) ‘
v M -

QSeventy-five per cent of, these reserves are still to be
discovered. Persad, pp. 1295- 126. \

3Trin1dad's proven natural gas reserves off the east coast
are reported (World Oil and Gas Journal, May 26, 1975, p. 69) to be
five trillion cubic feet, that is .2 of one per cent of world
reserves. Since no maJor,shift in redistribution of world reserves
1s expected in the future, undiscovered reserves for Trinidad may,
in a very global sense, be expected to be .002 x 3,000 trillion gcf
of gas or six trillion cubic feet of gas. Therdfore Trinidad's
ultimate reserves of natural gas are probably in the order of eleven
trillion cubic feet, a rather conservative estimate when compared to
Persad's thirty-five trillion. The lower estimate for crude oil is
based on historical .performance. ﬁkéLgeologic 1 history of the ares
~ suggests regserves of one billicn barrels of oill per 2 »,000| square
miles of land and accessible marine area. Since 1and and marine
areas are betvween nine and twelve thousand square miles ultimate -
reserves can be expected to be about four to six billion barrels of

crude. -. -

-
——
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June 1975, pp. 203-20& Estimates prepared .oy J. D. Moddy,

Trinidad's hydrocarbon reserves are very small relative to world

ultimate reserves (proven plus prospective reserves),l

a

which have
recently been feported to be 74O billion bvarrels for crude oil.
Un@istVered potential roserves are estimated to be 9§3 billion \
barrels.2 With respect to gas thereconomioally recoverable reserves t
from known fields in the world are put at 2,300 trillion cubic feet

and the undiscovered potential is estimated to be about 3,000 trillioy
cubic feet.3 Because of its small hydrocarbon resource base,
Trinidad's‘potential as a grude supﬁlier on th;liérld oil md}ket
({bg:,"free market") 'has always been very small. Table 4.2 below
,ﬁhowgcthat in 1970 1tsotota1 erude production was only 1.7 per cent

of free world market supplx (including Trinidad's output) and that <z,
this decreased to &boﬁt half of one per cent in 1973. This has 4 . |
increased somewhat since 1973 but it 1is stlll unghrhé per cent. ; i
Trinidad's relative supply potential is notﬂlikely ‘to lmprove in the \ :
future, Moreover, given modern technology in shipbuilding and the K

5

consequent inc;easing size of tankers, although Trinidad's crudes are

)

located near to the large consumer markets in the U.S.A. and Canada “

4 s

¢ {

lprospective reserves are those additional quantities which
‘have a reasonable probability of being recovéred with foreseeable =
technology and something approaéhing current cost/profit relationships.
They also include the probable reserves in the extensions to proved
reservoirs 'and in erdeveloped reservoirs which have been drilled,
asg vell as reserves which,are likely to be developed with the aid of
fluid injections or other existing«or prospective technologies.- >

o

®nyorld 01l and Gas Reserves”, The Petroleum Economist\‘ {

T. D. Adams and M.'A. Kirby.  See also similar espimates published in
The 0il and Gas Journal May 26,,1975; pp. 62-63.

\ 3The Petroleum Economist, Jume 1975, pp. 204-205. . =~ "~ ¢

-
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TABIE 4.2 )
TRINIDAD CRUDES IN THE WORLD OIL MARKET ’
) ,
Total crude Crude Total T'dad & Tobago ',
available on  production supply share of total
Year world market Trinidad  (incl. T'dad) supply
‘ (000 b/d) (000 b/d) (000 v/d) (percentage)’
1950 3,348 5T 3,405 1.7 |
1951 6,978 9 7,073 - 1.3
1966 16, 315 150 16,465 0.9
1968 19,5Q1 . 185 _ 19,686 0.9 *
1973 . 32,540 ° w 165 32,705 0.5

Sources: M. A. Adelman, The World Petroleum Market (Baltimore:

The Johns Hopkins University Press, 1972), Tables I11-2, I11l-3,
pp. 80-81, p. 90.

B.P. Statistical Review of the World 0il Industry (London:

1973).

»

this does not guarantee it a great competitiviiadvantage over other
crudes, for as the cost of transportation decreases with the increase
in tanker sizes crude oil transported from distant points of origin

g“‘
becomes more compqtitive in these markets.

o

. The situation is somewhat different in the case of natural

gos. Trinidad gas resources enjoy a distintt advantage by virtue of

a

their location near to the large U.S. gas Earkets. The &echnq}ogy
relating to the transportation of matural gas is such that it is
economically more feasible to transport gas over short distances than

1dng distances. Moreover, gas ;s in immediate short supply J%ereaS‘

)
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oil is not. Trinidad's closenmess to the U.S. market and its very
{ . ', ’

strong reserve position in the Western Hemisphere,1 therefore, give
r it a strong competitive position as a potential expofter of natural ' I;

gas. If Persad's estimates of Trinidad gas reserves are élose to

o

accurate and if the gloomy world forecast of mew finds of hydrocarbon

‘ reserves are realized gas may give Trinidad the "push" figwafd that

its crude oll resources did not. ! .

4

Major oil fields. The search for oil in Trinidad started in

the 1860's. .By 1914 exploration and development ac%}vities had added
6.2 billion barrels of oil-in-place or 62 per ecént of the total amount
of 01l discovered up until 1963 (Table h.3)q//By 1952 86 per cent of
the oil-in-place at 1963 (ten billion barrels) was already discovered.
The natural drive mechanism operatigg in th% 0ld land and marine
fields is the solution'gas type. Because of the inefficiency of this
. ’ . -

" drive system only 10-20 per cent of oil-in-place is considered

g recoverable. Of the eleven major fields discovered by 196;, the
Fyzabad, Palo-Seco, and the Soldado (m;rine) fields accounted for

\72 per cent of proven reserves (as per Table 4.3).

The next major set.of 01l fields were discovered between

1969-1971 on the East Coast Continental Shelf of Trinidad, i.e., the

. Teak-Galeota fields about twenty-five miles offshqre (Figute 4.2).

¢

: 4. a. Kirby and T. B. Adams estimate Venezuelan gas reserves
at 25.4 trillion cubic feet and South American at 47.2 trillion. 1If
\ one uses Persad's estimates Trinidad's reserveg are at least as great
as Venezuela's and about 75 per cent of South American reserves$9
\ ( The 011 and Ges Journal, Mey 26, 1975, p. 69.
{

[ -
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r ) TABLE 4,3
SUMMARY OF STATISTICAL DATA ON OILFIELD AREAS OF TRINIDAD AND TOBAGO
(millions of barrels) )
. "Original Cumulative Proven Productiﬁh
o . Date of »01il-in-~ 01l production 0il reserves reserve
Areas discovery - place to 12/31/63 at, 12/31/63 ratio
Guayaguayare 1902 336 27 11 4.3
Parrylands 1908 1,605 154 | 30 9.6
Brighton 1909 480 37 24 6.8
Penal-Barrackpore 191% 662 76 . 2 Z 2 .9
Fyzabad 191 . 3,110 325 . 12 - 14.5
Sub=total > 6% 8,193  To.64 619 43.9% . 216 .
Oropouche 1923 < 20 2 1 9.4
Palo-Seco 1922 » 1,142 76 68 10.1
Coora-Quarry 193 952 65 25 10.1.
Sub-total 214 "2,71F  16.84 153 19.1% ok
. Ortoire-Moruga - 1952 206 32 19 5.2
Other aress 81 8 . -
Total land 864 8,50 9kd, 802 66.%4, 329
Marine . ’ R
Soldado 1954 1,393 51 »161 10.6
T.P.D. - N.Marine 1959 13 , - . 2
Sub-total % T,H06 64 51 - 33% 163,
] Total at 1963 10,000 853 hge

- Source:

Report of the Commission of Enguiry into the

011 Industry of Trinidad & Tobago

1963-196k4, (London: André Deutsch, 1964) Exhibit No. 9, p. 72.

3
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The size of these fields .is not yet publioc information but Pefsadhs
estimates put them at about 50 per cent of the poteatial capacity of
all possible marine fields around the island. These discoveries

'
represent a major turning point in the Trinidad 0il industry as an

e&porter of crpde oil and liguified natural gas.‘ P?oduétion from
these fields since 1972 has increased Trinidad's crﬁde productioﬁ
to the point that i£ now ranks fourth after Venezuela, Canadé and
Ecuédor as an exporter of crudes in the Western Hemisphere.

The higtorical pattern ln the.development of oil resou;ces
in Trinidad,liké many other coun%ries, has been to produce from the
land reserves first and then move outward to fhe more costly marine
resources. The present situation in Trinidad is that land rese£ves
are in an advanced state of decline (unless new ways are found to
recover more oil from the old reservoirs) and the country must look
to the marine territories for its new reserves.

At 1951 all Trinidad oil came from inland fields. By 1954
the Soldado marine fieids weré discovered. The production from these
fielgs reversed the decline in annual crude output and made the \
marine areas the most %mportant contributors to total annual output.
For instance, inj the period 1940-1955 land production levelled off .
at about 21.5 million barrels per annum (see Tables h.h.énd hep-k). -
However, in the following period, 1955-1960, all compenies, but ) i
especially Texaco, increased their 1nveatment in explération and | ’
development drilling. As a result there was a si;yifi g;t increase ) o

* fin crude production from land concessions during this period. \
- ] , \ 5

/
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TABLE 4.4
‘ SUMMARY OF CRUDE OIL PRODUCTION FOR TRINIDAD AND TOBAGO
¢ 1940-1971 \
. ] (millions of barrels) ,
: { Maripe# - -
Average Land Marine deviated Major
crude oil production production . production ° discoveries
Period production average average average during period
T » 5
1940- . 2 Ortoire-Moruga
1955 21.5 21.4 _ - - 0.7 (1952)
1956~ - : — " 7P.D. North
-1960 . 36.2 ’ 36.2 2.9 2.1 . Marine (1959)
i 1961- ! - ]
] 1965 L8.h 30.9 16.0 1.5 None
1966 T ‘ - Navette field in
+— 1971 57.2 31.k 24.8 1.0 Guayaguayare North
East Soldado fields
Trinidad East Coast
[ Continental Shelf
fields. —
~ } e
| Source: Appendix 4-A, Table h-A-k. . v
_ %*Production from wells drilled at an angle (deviated) from land to reservoirs in marine
- territory. ’ \ L T

1e
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Production féached'a peak of 34.5 million barpéls in 1959 and declined
thereafter except for a brief increase in output between 1966 and 1968
resulting from the discovery of Texaco s/Navette'field in Guayaguayare.
Land operations aqcounted for 86.2 per cent of cuAmulative ‘
output of crude for the period 1956 to 1960 while marine operations
(excluding marine deviated‘wells) acco&%ﬁed for 8 per cent. In the |

following de Lde the impact of the Soldado fields on production was B,

v
I

realized and the share of marine productioﬁ’in output increased from

8 per cent/&o 33 per cent in the period 1961-1965, and 43 per cent ‘in
the period 1966-1971. The steady decline in the land concessions
/ v

after the ?.ate fifties was reinforCed\by the decline.in the Soldado

‘fields after 1968. By the early sixties the signs of rapid decay in
GT i 2

the industry had become obvious. O0ld concessions were already in
l N

decline and it was becoming increasingly difficult to find ﬂew areas
for drilling. The gloomy prospects for the future of the industry
caused the government éo set up the Mostofi Commission in August 1963
to report on "... thé present situation‘and future prospects of the_
0il industry in Trinided and Tobago in the context of the economics

of the world oil industry."l ) 1 ¥ |

4

‘The East Coast Contigéktal Shelf: exploration. Just as the

Soldado find féversed t e decline in o&tput which started in the late

'y -

fifties, the discovery of gas and oil fielda on the East Coast -

Continental Shelf of Trinidad rolled back the gloomy imblicationé of

-
oy N

1'he Mostofi Report, p. 9.. ah

1
W
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éf the Mostofi Report with respect to the Trinidad oil industy. o
- Drilling begép]on the East Coas% Continental Shelf in 1?62.‘ The
.original company1 ceased drilling that year, and no further drilling
was undertaken until November 1967 (11.9 thousand feet were drilled
in }967) by Amoco. Between November 19%7 and September 1970 eighteen
_exploratory wells were drilled. Between November 1967 and April 1969
the company spent T.T: $25 million on eight wells.2\ In May fests of b
wells s£owed oil and natural gas available in considerable duantities.
fheu§n1t1;1 production rates for some oil wells were reported to
range between 2;000 - 4,000 barrels per day. The crude was light
! érude with API 30-33.9 &egrees, virtually sulphur free and found at

depths between 4,200 and 12,200. The pace of exploration drilling

el

3 increased and a second rig (Mariner T) was contracted for four to
five months. It began exploratory drilling in February 19703 at a
reported cost of U.S. ?25,000 per day.h By December 1970 thirteen
wells were reported to bg completed and one»contiuuing5 so0 that
between 1967 and 19?0 twenty-qpe wells were completed.
\\ /
lpan Americen o11. -
i . ®Irinidad Guardian, April 30, 1969, Clippings File, Library, :
Economic Planning Unit (EPU), Trinidad. This company was reported g
g elsewhere in the report to be spending approximately T.T.$30,000 per . 4
: day during this périod on drilling. - . ; ) ., %
. - a7
. 3Government of Trinidad and Tobago, Ministry of Petroleum and x '%
i Mines, Monthly Bulletin, 1970, p. 3. 5
® - } ) * T
“prinidad Guardian, February b, 1970, Clippings File, Library, | 3
( EH.I' . -, Lt ;g‘%:
- JBovernment of Trinidad and Tobago, Ministry of Petroleum and X ‘.%
é Mines, Monthly Bulletin, 1970, p. 5. v . - lg
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Development phaseJ The company began developﬁent d;iliing

off shore at Pbint-Radix (OFR or Teak A) in Septemb?r 1970. A twelvg
vwell development proJegt'was initiated at an estimated cost gf

T.T. $7.4 millipn.l Total expenditurgs on exploration and developmeét
at March i972 vere estimated at‘d}s. $62.5 million. Table.hﬁ? gives -

8 b{eakdownlof exploration and development expenditures by Amoco in
. , ’ "

¥

|
Teak A and Teak B/ up to March 1972. It is estimated that approximately -
- ! . ks

U.S. $35.6 million was spent on eXploFation durigg.the period
November- 1967 to October 1971, and that U.S. $27 million was s{:ent on
the development of the Teak A and Teak ﬁ field; between September 1970
and March 1972. These estimstes are derivgd from a Qeak d;ta b;se and
therefore need to be tested for their reliability. A comparison of
these estimates with actual cost in a region ;f similar geological ’
stru;tures and environmental conditians will serve as a reasonable,

h 3

measure 3f their accuracy.

Costs in East Coast Continental Shelf fields vs. costs in the

Java Sea. Detailed informatich on the geology of Trinidad's Eas
S —————— \ RIS

Coast Continental Shﬁlf area is not available; hoqfver, general \
information about the area seems to suggest thHat it bears some io;&h
fesemblance to that of the sbuth east Sumatra and north west Java k&

S

marine tgrritories.a The petroleum bearing mar;ne afeaé on this vast,

lExgress,(Trinidad),October 5, 1970,.Clippings File, Library,

1

ERU.
. 2An article recently published in the Journal of Petroléeum

Technology describes the territory and development there in some

detail” H. J. Ramsay, Jr. and H. A. Nedom, SPE - AIME Independent -

Indonesian American Petroleum Co.4 "Exploration and Development of

a New Petroleum Province - Java Sea, Indonesia,” Journal of Petroleum

Technology, April 1973, pp. 395-4Ol.

/

~




TABLE L.5
BREAKDOWN OF CAPITAL EXPENDITURES BY AMOCO

+ BETWEEN EXPLORATION AND DEVELOPMENT AT MARCH 1972 !

Exploration expenditures - Capital outlay*
. U.S. $ 000 .
~ “
1) Teak A General - November 1967-April 1969 ' 12,500 .
2) Teak A - May 1969-October 1970 v . : - b,500
3) Teak B X 12,750
4) Tourmentine and other . _5,800
Sub-total - Exploration 35,550

Development expenditures

/

5; Teak A - (pnine vwells) September 1970-March 9, 1972 3,700
6) Teak B.- (two wells) January-March 1972

7) Undersea pipelines and export terminal

Sub-total - Development
Total \
ifotes\: b

1) See text.

(90,
‘4) Residunl item.
5) See text. .
6) 90-days x U.S. $25, 000.
7) Express (Trinidad),/kug\tst

L) *Uléc $1J00 = T-Ta $2-
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continental shelf are located in very shallow waters, less thgpﬁgzo
feet. The same is true for the Teak A and Teak B areas in Trinidad.
The Ja;a Sea geology 1s described as complex,‘the same is trué of the.
Trinidag m;rine geology. The drilling con@itions are perhaps 2pre
favourable than those in Trinidad where sﬁrong winds are experienced
dnd wave conditions have been known to stop work on several oqcasions.
The Trinidad fields are nearer to the coast (i.e., between 10;30 miles)
and therefore supply conditions are much easier than in the Javqa
Sumatra ﬁilton-Kalimantan se§‘areas where the size of the territoriés
(179,650 ;quare miles) require; a three day Journey“by boat from theﬁ
major fields to the m;iqland supply points. O0il is found at depths .
averaging 5,000, feet and not exceeéing lO,QOO feet, while in the

| Trinidad case most wells are between 4,200 and 12,200 feet. The .

crudes are of similar quality. In both areas crudds are of excellent

refining quality and low sulphur content, usually O.

less. Also production rates of wells in ?oth areas range between

per cent or

2,000 and h,oob barrels per day. Serious’exploration and development
.drilling started about the same time (1967-68) in both akeas. Producing
\ wells in both cases have not shown any decline in flows since
| commercial production started in 1971-1972. Both the Cints\ fields in
south east Sumatra and tge'East Coast Continental Shelf fielils in

’
Trinidad bave "sanding in" problems. In view of these drillimhg and

\

- Trintdad East COFSt Continental Shelf area (i.e., up to depths of

1

300 feet). The tore detailed data for the Java Sea’area éervé\




therefore, as a cro.;-check‘bn that obtkined?for Trinidad, from
scattered secondary sources.

In the Cinta fields (Java.Sea) the first four wells required’
an average of twenty-four days to drill and complete, and the last 1
four an average of eighteen-and-one-half days. In the Arjuna area
tye.first six wells required an avergge of twelve days and the last
six an avé}age of twelve days, and one well was cagsed in eight days.
Total Java Sea rig operating costs’were in the range of U.S. $25,000
p;r day{ depending ufon equipment used. Development drilling cost
per well fo; ;n eight well platform in south east Sumatra area is
estimated at U.S\\$572,000. These operation conditions are similar
to the Trinidad situation“where eleven development wells incurred
a total drilling cost of U.S. $5,950,000 or U.S. $540,900 per well.

A breakdown of explé&ation and pfoduction expenditure for
the Java Sesg 1is presentea below. The outlays in the va*ious.
categories 1q&icate that the estimates for the Trini@ad situation
are realéstic. The south east Sumatra investment situation is
particul#rly reiévant to Trinidad's experience. Since wells are
generally deeper in,Trinidad one might expect lower drilling cos%
per well for the C;nta fields in souéi east Sﬁ;atrgj but Trinidad
drilling platforms are set to drill twelve wells as compared with
eight wells per platform in the Cimta fields. This makes, there-
fore, for considerable savings in drilling cost.

This section~showed the growth and decline of the\land

%

: -
reserves, and the’ subsequent rise in-the importance of the marine

. o
territories of Trinidad as new sources of future output of oil and

L - A )
' -

>
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C /\/} TABLE 4.6 7
! B JAVA ﬁEA myssnmm's} THROUGH 1973
\' ) . ) ' '
) ' ) South Fast -Sumatra North West Sumatra ,
: - \ - (U.S. $ mn) (U.5. $ m)
t Ll . »
‘Exploration ' : 38.9 i 39.6
- Production \ 2 b ‘,
Drilling " 7.9 21.0 '
Production facilities 9.4 14.0 -~
’ ~ Pipelines and mooring 7.4 7.1 .
Other 1%} 25.8 1.»  L3.5 -
Investment ithrough 1972 ' 64.7 ' 83.1
' ' [
Estimated igvestment 1973 46.0 779
. Estimated through 1973 110.7 © o 160.1
Footage of wells 1972 6o,k00 = . 152,700 . S (

‘ .Source: Journal of Petroleug"z‘eéhnolog, April 1973, p. kol.

i

gas. Complete statistics on capital expenditures in the-indusfry are
not avallable but the| sharp decline in footage drilled oniland o

" relative to the marine are st 1s indicative of the diversion of o

r

exploration and develop#ient expenditures from land to marine

operations. This shift of emphasis has. become necessa.ry becaqse tf
4 \

rising cost on 1é.nd, and feasible because of cost saving improvements

in mrine drilling technology,and rising crude price@ since 19718
. — e v

B . lrand opérations after showing a 79 per cent increagse in
T footage drilled in 1971 over 1970 declined by 33 per cent from 700,000
* feet in 1971 to 528,000 feet in 1973. In contrast marine drilling I
) increased from 234,000 feet in 1971 to 426,000 feet in 1973, i.e., -
’ 82.3 per cent increase over 1971l. See Government of Trinidad and t
( , Tobago, Ministry of Petroleum and Mines, Monthly Bulletin, vol. 8,
no. 12, December 1971, p, 9;  Monthly Bulletin Petroleum Industry,
\ / December 1973, Section A. .

- ' }




A1 //l

|

t

Thus Trinidad's new deposits of marine crudes, besides being known to

-

exlst in commercial quantities, can be expected to b¢~extracted on a
. . ] :

. T e v
competitive basis with'crudes of approximately the same quility else-
4 e

where. The competitiveness of Trinidad oil in world markets will be

discussed below éftéf’incremgé}gl costs are derived in Chapter 6. An.

understanding éf the relation%hiﬁ be;weeﬁ production and ref;ning in
Trinidad is pertinent to the estimation of costs in the industry and
the discussjons whieh follow. The followiﬁg section analyzes gée
growth of refining in Trinidad and the roie of the refin;ng sector

in the development of the country's'hydrocarbon resources.

-

. The Refining Function in Trinidad's Oil Industry

( ~
Early mining legislation (pre-~1956) governing the ?}A

industry in Trinidad required that any company produding 100,000 tons

of crude oil per year (2,000 b/d) must refine part of its\Qutput in

Trinidad.l The intention of the legislaiion vas to maximizé\

Britain's benetitS/frog these feéburces by ensuring that, if possible,

all profits from the industry accrued in Trinidad (i.e., British

territory) where it was taxable, and that the British Admiralty had

v

aqgggéxto adequate supplies of fuel oil. From the early beginnings

of the‘industny,“therefore, external political and military con--

/ o

siderations shaped the legal framework Fhat ensured the develbpment

i Itne Mostofi Report, p. 53. The power to exercise this
authority was vested in the Governor under the provisions of the
0il Mining and Refining Ordinance, Chapter 26, no. 3. \

/L | l
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»full capacity and, if possible, to expand throughput faciliti,éjs.

J

:::r a vertically integrated industry. Moreover, developments in 1956
and thereafter strengthemed the role of refining. In this respect
the entrance of Texaco to.the Trinidad oil industry is of particular
importance; for ome of the conditions of purchase of the Trinidad

01l Company by Texaco Company (now Texaco Inc.) in 1956 was that

i

Texaco would undertake .to operate the Pointe-a-Pierre refinery at
1

. P
Growtlr in refining. Texaco's purchase of the Twinidad Oil

® »
Company's assets marked the beginning of a major expansion of

-

refinery capacitj in Trinidad. Growth in refinery output outstripped

growth in crude production between 1956 and 1972, thus changing the
sfructure of the ref%ning operation from a resourceobase (pre-1956)

to service Yase operation. At 1951 refinery capacity in Trixiiid'.ad

wvas rated at ;bout 100,000 barrels per day. Of the total capacity,
80,000 bari'els per day were accounted for by Texaco Trinidad's
Pointe~a-Pierre refinery and 20,000 barrels per day by Shell Trinidad's
Point Fortin réfinery. This capacity remained fixed between 1951 and
1957. '

In general at 1956 refinery throughput for the Trinidad
industry vas supplied largely from ;ndigenous crude prodéxctl'.ioh. The
country's to:ta.l réfinery c;pacity of 100,000 barrels per da'.y was
watched by a crude production capecity of 80,000 barrels pjr day

(Table 4-A-4). By 1962, however, Shell's refining capacity increased

lIbid., p. 27. [See also. White Paper covering the intended
purchase of The Triniddd 0il Compeny by Texaco Company presented by

the Chancellor of the Exchequer to the BrﬂtiWJune 1956.
) \
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by! 150 per cent, éwcer 1956 to 50,000 barrels per day and Texaco's by

213 per cent to 250,000 bvarrels per day (Table h.'i) . Meanwhile the

share of indigenous crudes in refiner,;' tl}roughput fell from'80 per

N

cent at 1956 to 40 per cent by 1962. Shéll's crude output declined
* steadily after 1968 from 32,000 barrels g\:r day to 24,600 barrels
per day at 1973. Total refinery capacity continued to rise during
the period 1960 to 1970. This increase is reflet;ted in i:he fact
that between 1960 and 1970 the index for crute oil rums to still
increased from 100 to 189 (Table 4.8). Actuai distillation capacity
at 1970 was hSO,'OOO barrels per day. Texaco accounted for 80 per
cent o‘;’ this capacity. As refining capacity increased during 1960-
.~ 1970 crude oil imports increased rapidly replacing la.gging domestic
quuction.\ The index for imports dowhled between 1960 and 1963 and
increased further to 251 at 1970, while that for domestic supply
% ( producﬁtion‘less exports) increased from 100 i)n 1960 to 158 in 1968
and decreased to 111 at 19‘70‘ (Table 4.8). The contribution of
domestic cn;de to refinery throughput decreased, therefore, from
LO.4 per cent at 1962 to 26.8 .per cent at 1970, imports of crude, *
opraurse, representing the major contributio;x ot 73.2 per cent

(Table 4.7).

. — > The declining share of indigenous crudes in refining through-
~ o~ -

e

/’ -
/"~ put after 1956 is partly due to (1) diminishing returns to scale in

§
B.P's, Shell's and Texaco's land and marine crude production . é
"operations in Trinidad, (2) the rapid expansion of refinery capacity ,&%
to meet Texaco's increasing output of crudes from concessions in 5;{*

o

.
ot

Venezuela and the Middle East as opposed to Trinidad, and (3) in

—




TABLE 4.7
CRUDE RUNS TO STILL BY REFINERY AND BY SOURCE - TRINIDAD

. . (millions of barrels per annum)

By refinery 1962 963 . 1965 , 1968 1970
Shell 17.3 17.0 17.0 26.3 29.9
___ Texaco . 92.0 102.7 120.2 125.0 125.0
Total - 109.3 119.7 137.2 | 151.3r 154.9
source o
Indigenous - hb-& (b0.bp) k5.6 (38.0%) 43.6 (31.8%) 59.1 (39.1%) L41.5 (26.84)
- Forelgn® 65.2 (59.68)  Th.1 (62.0%)  93.5 (68.24) 2.2 (60.9%) 113.3 (73.2%)
Ovn account |
Uk iports 338 () @3 Geoh)  shs (sen s (el 1083 (6l

Sources: Commission of Enquiry into the Oil Industry of Trinidad and Tobago, 1963-1964
(London, André Deutsch, 198h), p. 2L (data for 1962, 1963).

Government of Trinidad and Tobago, Ministry of Petroleum and Mines, Annual Report 1970, p. 16.

Government of Trinidad and Tobago, C.3.0., Quarterly Economic Repé;xrb, 1970, 1971, 1972.

#Texaco accounted for all foreign imports up until 1968 when Shell began importing low
sulphur crudes for the first time from Africa. .

i
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. - TABLE b.8

CRUDE OIL RUNS TO STILL TRINIDAD AND TOBAGO

. . 1960-1970
(1960 = 100)
i J;ear pomestic .supply Crude oil imports Total crude oil runs to still Thrgughput
T mn bbls Index  umn bbls  Index mn bble¥ | Index —_@7—
1960 38 100 45 100 82 100 225
1961 ’ k2 111 63 140 104 127 285
1962 b5~ . T118 65 1hh 109 133 298
1963 ks 118 15 | 164 120 146 328
1964 W7 124 83 184 128 156 351
1965 45 u8 93 207 137 167 375
1966 ‘ 51 134 9 207 1hk 176 ' 394
1967 59 155 80 177 189 170 380
1968 60 18 9 202 151 184 b1
1969 < 51 13k - 10k 231 15k 188 L2
- 1970 k2 m 113 251 155 189 kos
Sources; Government of Trinidad and Tobago, Ministry of Petroleum and Mines, Annual

gtatistics of Productio#, .Drilling and Refining, 1960-1970; 'Annual Report, 1970.

*Do not add due to rounding and.fnventory adjustments,

Y
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general the availability of cheaper crudes outside of Trinidad.

In 1964 Capon estimated the country's known land reserves
had reached maturity and predicted that after 1964 crude oil and gas
» output would decline rapid.]q,'.1 The forecast of that report, with the
exception of the shortlived improvementsz in crude production between

1966 and 1963, has proven to be accurate. The decline, already
evident in the Shell and B.P. land concessions, continued unchecked
(Figure 4.3) into the 1970s despite some initial efforts by Shell,
and after 1969 by Trinidad-Tesoro (formerly B.P.) to reverse it.
After the initial successes that Texaco experiienced between 1966
and 1968 in its Guayaguayare fields, output from its concessions
declined dramatically from 82.2 thousand barrels per day in 1967 to
38 thousand barrels per day in 1971 and decreased further to 27.k
thousand barrels pér day at 1973. Trinidad Northern Areas’ (tbe
south west marine fields) output of crude declined from 638.5
thousand -barrels per day at 1967 to 51 thousand barrels per day in
the period 1972-1973 (Tables L-A-1, 2, 3). \ ﬂ

In a real sense, therefore, most of the forces"shaping the

structure of the Trinidad oil industry during the late fifties and

Yo

1’See Table 6.1 for O. A. Capon's estimates of production from'
1964 to 1963.

a

\

Most lmprovewments in production that took place in 1966-1963
N\ gre attributed by the Ministry to the discovery and development of =
"small producing area north of the Soldado bloeck; and in-filling and
extension of the Guayaguayare field; improvements in the production
techniques, especially sand bracing techniques, e.g., thermesl oil
recovery; and the increasing use of gas-1lift, especially in the

( . .S01dado area. Government of Trinidad and Tobago, Ministry of Petroleum

. and Mings, Mimeographed paper on Petrole 30 December, 1966;
‘ Monthly Bulletin, vol. 4, no. 12, December 1967, p. 3.

a

x

%&;{( V:: .

1
ot B b e e
JRIE - 1 58baert 0l

L

nd

e S0 A

T
PSS

¥
P




oy
the sixties were outside the control of the Trinidad govermnem:.l w
i‘ieither the government, nor for that matter the lpcal affiliat;s c;f

the three majors operating in Trinidad, had any cdntrol over the

choice of technology used in ‘the industry nor the timate slate of . .
refined product produced. It was the changes in the global marketing
strategies of Shell International and Texaco Intern;‘tional, not a
decision ;f the government, which together with t_Pe .&eclineﬁx in
production from Trinidad's land reserves was resﬁéhs‘il‘ble for the
development of Trinidad as 2 service base refining centre. For
instance, the development of Texaco's refinery as a complete refining
complex must be attributed, on one hand, “to Américan petroleun policy
which forced U.S. oll companies to locate theﬂ production of residual
fuel olls outside the U.S. and, on the other, to the search of th?se
companies for a safe investment sclimate for processing crudes from
their Venezuelan and Saudl Arabian concessions. All expansion and
modernization of Trinidad refineries since 1956 has been determined
by the growth in the U.S. Ea.st Co‘ést demani\ for fuel oils, changes
in the na;.%z@e of that demand (higher qualit,y fuels); Fnd the fact
that initially the dew refinery capacita; was gearec;l to use imported
sour crucies as feedstock. )

The ml£inatiomls behave .in Trinidad in much the same way o
that they behave elsegl{ere. Their relationships in ‘Trinidad often
reflect their competiéive practices in the world o\il markets. This
might at times not have been in the best interest of Trinidad. For

lgetween 1956 and 1961 Trinidad still had a type of Crown
colony government with internel self rule. -

o I
il
i
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1nstancg, the ‘Itx'igida:d affiliates of Shell International, Texactb Inc.,
B.P. International (now Trinidad-Tesoro), and Standard 0i1 of Indiana
as a rule do not purchase crudes from each other, except in the case
of Shell and B.P. where special exchange agreements existed prior to
1969.1 Ig 1963 it took a threat from the government to revoke Shell's
licence before Shell ag;;'eed to buy Trinidad-Tesoro's (formerly B.P.)
crudes at U.s. $1.56 per barrel. Shell initially refused on the )
grounds that it could get foreign crud.es at U.S. $1.25.2 In general,
as stated earlier, all major decisions ‘of the multipational oil
companies are mede at headquarters (LevelLI) vwhich co-ordinates a
vast network of vertically and horizontally i:tlgrated act\iviti‘és.
This means that the company's affiliates in different pa'rts of the
world or regions operate according to the dictates of the parent
company. This is particularly so in the area of corporate planning
and finance. Farrel's research on the Trinidad situation reveals
that Texaco ’I'rinidad'so production schedules must be approved.by the
parent company in New York and its representatives must defend
budgets bef%q head office uexecutive-s. The refining operat}ons are
even more dloseiy controlled in the sense that head offi(;e assigns
the product réquirements 41; the beginning of each year, prqvides

ti‘le foreign crudes required to mesh its Trinidad cxiucie output a{nﬁ

leaves it up to tpe Trinidad affiliate to produce the assigned out-

Pl

e .

Irhe Mostort R€port, .p. 28.

2Interviev with Shell Trinidad officials and government

. ofificial, April 197h. -




put as best 1t_ can.l Texaco Incorporated controls all fgreign
" * marketing of its Trinidad operajcions, so that the ultimate disposition
of refined products is Dot known exactly. While Shell Trinidad had o
more autonomy in its marketing operations than Texaco Trinidad, the
significance—;f. this shoulq be tempered by the fact that Shell's
operations in Trinidad represented primarily a defensive market
strategy of the parent company. Shell Trinidad's refinery was a
simple grass-roots operation, topping‘crudes and doing semi-processing
for the parent company's refinery complex in Curagao. It also
serviced Shell's market obligations in the Ca_ribbeain and surrounding
sareas.
The absence of strong bargaining power on the part of the
local government at }956 gave Shell and Texaco a free hand in
shaping the structure of Trinidad's oil industry after 1956. It was
in the interest of these companies, given the developments in the

U.S.A. (quota system) and increasing competition in European markets,

to tise Trinidad as a marketing and /a refining centre specializing

in residual fuels for the U,S. East Coast markets, using lccal crudes
as far as possible and blending them with sour crudes from Venezuela
: and Saudl Arabia. Despite the fact, therefore, that by the mid-
sixties Texaco had developed a complete refinery system which

: included a petrochemical complex, residual fuel ofl represented at

least 50 per cent of \the product slate of both refineries® (Table 4.9)

Lrrevor Michael A. Farrell, "The Multinational Corporations,
The Petroleum Industry and Economic Development in Trinidad and Tobago"
( (Ph. D. dissertation, Cornell University, Ithaca, N.Y., Janjary 1974),
pp. 139-150. -
P N .
Unlike Texaco, Shell remained essentially a simple gz.'aas-noota
opération. ’ .
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TABLE 4.9 -
REFINERY PRODUCTION BY PRODUCTS AND COMPANIES

| TRINIDAD AND TOBAGO, 1963

TEXACO SHELL

000 bbls % 000 bbls %
Gasolene 16,479  16.1 2,795  16.h4
Jet engine fuel 5,912 5.8 - -
White spirit 6 - - -
Vapourizing oil . 236 0.2 - - \_
Kerosene (burning oil) ) 3,342 3.3 3k 0.2
Gas and di.esel oils ‘ 14,776 14.3 5,221 30.7
Fuel oils 57,997 56.5 8,330  49.0
Lube ©0il and grease - - 2 -
Bitumen - - - 228 1.3 .
Petrochemicals 20k 0.2 - -
Other and unfinished products (M) \ - 146 0.9

Gas and loss l 3,739 3.6 254 1.5
' 102,672 100.0 17,010 . 100.0

» ™~ \\ ..
Source: E. L. Bertrand and W. Mcleod, "Petroleum Imdustry.of
Trinidad and Tobago" (Ministry of Petroleum and Mines, Trinidad, :

Jupe 1964. Mimeograph'ed). | v \ .
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Low value pfoducgs (fuel oil and gas and dieselaoils) accounted for
about 80 per cent of Shell's qutput and %O per cent of Texaco's.
The general structure of dennn& has not changed since 1963. Fuel oil
sbill Fccounts for §0 per cent of refinery output (Table 4.10).

There have been major changes, however, in the quality of products

and the variety of products that characterize the remaining 40 per -
cent. Bqth companies have had to upgrade the gquality of fuel oils
'to meet sulphur content specifications in the U.S. East Coast market.
As a result Texaco has added a desulphurization unit to its refinery
complex. This came on stream in 1973. The manufacture of petro-
chemicals has increased significantly in response to rising demand

in the U.S5.A. The quality of motPr gasolene has been greatly
improved.» The industry now produces sufficient lube oils to supply
local 1ndustria1‘peeds And export to other Caribbean coufitries.

The de;}@ien of the multinationals to use Trinidad as a
refining and marketing centre to service-the ﬁ.S.A. East Coast market
end the surrounding Caribbean area had certain implications for erude
production in Trinidad, and for its transictions in crude oil with the

rﬁg:—;f the world. Either Trinidad would meet the increased demand

" from new resources or the companies would have to bring crude from

their concesslons located in other countries.

Refinery inputs: crude. Aftér 1656 two major character&stics

emerged in the pattern of Trinidad import transactions in crude Ve
petroleum. First, as Trinidad crude production declined, and as its

importance as a &efining centre increased, Texaco International
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TABLE .10 \
PERCENTAGE DISTRIBUTION OF MAIN REFINERY FRODUCTS 1973-7h ;
(based on bbls) ' '
N .
Fue‘I\oils ‘ 60.2 . 58.6 \
Motor gasolene /1&.14 1.7
Gas/diesel oil /11.3 T 10.9
Aviation fuels 6.2 - 6.9
Kerosene 5.7 . 4.8
Lube 0il gréases 1.0 | 1.1
Petrochemicals - 1.0 1.1 -
Source: Government of Trinidad and Tobago, Ministry of

Petroleum and Mines, Monthly Bulletin Petroleum Industry, July -
~December 1974, p. 39.

» r >‘

transported crude oil from Venezuela and Saudi Arabia to the°Texaco
Trinidad refinery complex. In more recent times, Libya, Indonesia,
, cﬂolombia and Ecuador havgdbecome ir;lportant sources of crude supply.
Also by 1968 rising cost ~in Shell Trinidad's land concessions caused oo
that company to start importing crudes from'Nigeria for processing
(on own account)! in order to mflt its market obligations in the K/
Caribbean and surrounding maz:kets. Table 4.11 shows.the cha.nging \ . v
pattern in the sources of crude supply to Trinidad over the mriod// ’“T;i?‘
1963 to 1972. The decline in the importagee of Venezuelan crudes”

. ¢
15ee Express (Trinidad), December 12, 1968 for timing of these \

imports.
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(from 66.7 per cent in 1969 to 13.4 .per cent in 1972) and Saudi
Arabian crudes (from 36.4 per cent in 1965 to 26.0 per cent in 1972)
contrasts shatrply with the rise in importance in Libyen, IQdonesian

and other crudes. .

|

|

TABLE Lo
IMPORTS OF CRUDE OIL UNDER FROCESSING AGREEMENT
[}

( Percentages)

Country J 1972 1969 1965 1963*
Venezuela . 13.h 66.7 50.0 43.0
Coloubia 0.1 - 2.k 12.8 16.0
Sa}xd.i Arabia 26.0 12.9 :\6.!; 39.0
Libya : o 23.2 9.4 - .
Indonesia ° 20.0 2.2 - -
Rest of world | 17.2; 6.4 0.7 2.0

Total . | 100.0  100.0  100.0  100.0

”

Source: Government of Trinidad and Tobago, C.5.0., Overseas

, 'rrade, 19631 1965, 1969, 1972.

*Not strictly comparable: based on total imports of crude
and partly refined petroleum. Prior to 1965 no imformation availa‘ble
for imports under processing agreement. R

~
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The next major characteri‘stic% the increasing proportion - -
6;_.lrude imports used in speciAl processing for other refih‘eries as “
oppose;i to purchases for processing on ovwn account.l 1In 1962 .
h8.7% per cent of refinéry throﬁghput represented foreign crudes
under processing-agreements (UPA): by 1968 it increased to 60.6 per . . \
cent and by 1970 to 66.1 per cent (Table L.7) In contrast imports
for own account procf.;ssing declined from 10.9 per cent in 1962rto
a negligi‘ole; amount in 1963 (Ob per cent) and increased to 7.l per, #

“ cent in 1970 as a result of imports by Shell Trinidad Limited
(Trintoe 1974) to redupe the "ei:esa refinery cafacity rlesulting |

‘., from the decline in crude production from its domestic c;)ncessiona

and i€&4ncrease in distillation capacity from 60,000 to 80,000
bai‘r’elh per day. Table L4.12 shows the importance of UPA processing
activity in the refining and ma.rket:\lng operations. During the period
1966 to 1972 more than 9L pe,r cent of the total value of crude imports
into the pe{;roleum sector represented UPA transactions. For the

\
same period betveen T and 88 per cent of exports (excluding ‘bunkerg)

of petroleum \products were UPA (70 to 30 per cent including bunkers). -

Although after 1956 Trinidad became less of a resource base
and more of a service bage refining centre, refining gontinued to = *
dominateA the country's economic activity. This 1s underscored by

- @ '

the fact tbat in 1962 t}:;e oll sector accounted for 29 per cent of

1crude and products moving under proceaaing arrangements (UPA)
are not impc/rta or exports as defined in classical economic theory

but rather are transfers of co ities between parent company and - ‘ -
C ‘ affiliates or between affiliates ‘the same company. .
\\ Q
¥ o /
S e — >t .
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K IE h’ola i \J
o ZRADE
UNDER PROCESSING AGRERMENTS 1966-1972
‘Em:“?'wIMPORTS C ' i
— , » X

o] (1{,5
IMPORTANCE OF TRINIDAD PETROLEUM .

o () . (@) - (S;)»o
Petroleum crude Under processing UPA ifports ‘ ‘ {
& partly refined agreement - UPA . Total petroleum imports ’
: . (2)/(1)
- EL‘. $ mn “
' ) i .. —

385.1 383.6 ‘ } 996 0\, _

ihg.g aso.u‘ .~ - 1l.004 v

5 . “ 5202 '997 .

498.3 .0 - . ugh.§ T g TN

563.1 529.9 TTLoky *

653.3 . 623.2 -951‘\ N

686.\3 , 656.6 ' 956!

) | P »
i . o
.

EX PO R T.S

W, (5) 6) - (7 (8)
- Petroleum Petrol®@um .
products products : UPA/  "URA/
-~ (ex. bunkers) (inc. biyinkers) UPA Col.k  Col.5
' ., v/ 7.7. $ m ’ . o .
1966 L85.7 528.2 < 369.1 760" 699
1967 487.8 532.3 W9 T3 .65k
1963 606.6 660..9 53L.7 . 1877 .805~ -
1969 598.7 647.0 bs6.9 .46 691
l1.970 610,5. . 669.9 . 46,0 .80 . .V
© 19T 6604 © 3.0, . 573.6  .869  .T93 - . '
69k .5 760.9 . 546.6 187 .T18 oo Z

1972

i .
- . , ‘ o

. ! :
o Sources:. Government of Trinidad and Tobago, C.S.0., Overseas
v Trade 1970, Part B, pp. 20-21; Overseas Trade, Monthly Report, -
vol. 21, no. 12, December 1971; vol. 22, no. }2, December 1972; ’
Annual Statistical Digest, 1971-72, no. 21, p. 16k. '

vy,




o

-

107

the GNP (Trinidad) apd that most of this accrued from sales of,
. i
refined products_to foreigners. For instance, a statement of &
earnings in the industry for 1962 (Table 4.13) shows that the
*production sector sold 87.9 per cent of its output to local
refinezjies. In contrast the refining sector earned 92.5 per cent ,
of its revenues from sales to foreigmers. Eighty-oneaper cent of
tﬁlfs represented sales of petroleum products manufactured o:; own
account, and 11.5 per cent processing fees.' The latter amount is/
considerably smaller than might be expected, however, one must l)éar
in mind that this figure is net of the cost of_ the crude inputs

P

whereas'export sales include the cost of crude oil (i.e., about
i 8

75-80 cper cent of the value of earnings). . 4

A
TABLE 4.13

TRINIDAD PETROLEUM INDUSTRY: FUNCTIONAL STATEMENT

OF COMBINED EARNINGS - DECEMBER 31, 1962

PERCENTAGES

Revenues ‘- Production Refining Marketing Total .
Domestic sales 87.9 7.3 57.2 T.
Export sales 9.3 80.9 1.5 32.4
Sales of gas -
_ domestic 2.7 - - 1.3 0.k ‘
Processing fees - 11.5 - 9.2 -
Other operating fees 0.1 0.3 - 0.1 &
» 4
100.0 100.0 100.0  100.0 . e
e —— 4 r“:ﬁ ‘
4 b

Source: Report of the Commission of Enquiry into the Oil
'Indu)stzjy of Trinidad and Tobago 1963-1964.(london: André Deutsch,
1964 ) . v . .

‘ ) o |
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The significaﬁce of foreign sector sales (92 per cent of total
earnings) compared with domestic sales (8 per cent of total earnings)
underlines the importance of external factors in determining the
viability of the Trinidad o0il industry in the world oil market. The
most important external factors can be summarized as market

’

"competition", changes in prices and market shares.

World prices and the Trinidad oil industry. From 1956-1972

Trinidad oil exﬁorts consisted almost entirely of refined products.
While 1t is a fact that product prices in Trinidad are not subject

prices as they are in other refinery

to discounting below posted
centres, a

Y escapeif
trend for world _ps

roleum product prices at posted levels for the

Co general price trends would be unpatural. The

Yyears 1956 to 1963 is shown in Figure 4.4. A continuous downward
‘trend is observed throughout the sixties in all markets. The .
weighted average price fo; main products in the Caribbean Sea dipped
from approximately U.S. $2.80 per barrel at the beginning of 1961,
to below U.S. $2.65 in mid-year of 1962, and settled in a plateau
below U.S. $2.70 for 1963 as prices for fuel oils were somewbat
higher during the winter season for 1962-1963 due to ext¥eme1y cold
\
veather in Western Europe, Canada and the U.S.1 The erosion process
¢ which depressed refined product prices is a direct result of phe ‘
weakening of crude prices 1n?the world oil market after 1957.
Table 4.l4 shows the general downward trend in product prices after
1960 using Rotterdam prices ;s an index %? price changes 1n‘the

J 1
|

lre Mostofi Report, p. 28.
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world product markets.l In general these prices are close to realized

prices for Venezuela. They differ largely by a transportation charge.

(45 cents).

TABLE L4.1L

P

ROTTERDAM PRODUCT PRICES, 1960-1970

Value per

Regular  Gas-diesel Heavy fuel  barrel of -

Year gasolene oil 01l crude charge
U.S. ¢ per gallon U.gs. $

1960 (June-Dec.) - 1.0 7.5 1.91 2.47 7
1961 £.8 7.8 1.86 N 2.5
1962 6.4 8.4 1.78 2.54
1963 5.4 8.8 1.79 2.49
1964 5.2 ‘ 6.7 - 1.7k 2.13
1965 5.3 5.7 1.81 2.02
1966 5.9 6.2 1.72 2.12
1967 (Jan.-May) 6.1 5.8 1.70 2.05
1967 gJune-Dec.) Co11a 9.2 2.10 3.24
1968 . \ 7.2 8.1 ° 1.76 2.53
1969 5.5 Tk 1.51 2.0k -
1970 (Jan.-May) 5.0 6.6 2.10 2.24

1970 (June-Dec.) | 6.5 9.2 3.33 3.19

Source: M. A. Adelman, The World Petroleum Market (Baltimore
The Johns Hopkins University Press, 1972), Appendix Table VI-B-I,
pp. 365-366. , \

o

4

1prter mid-1962 the Caribbean ceased to be the principel basis
for determination of world product prices (posted). European markets
had grown so large that Europe became the pivot. Adelman, The World

Petroleum Market, pp. 167-168.
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In general keeping with the &ownward trend in product prices
and Hence the netback on domestic crudes, arm length sales of Trinidad
crudes showed a drastic drop in price from U.S. $2.56 in 1962 to
U.S. $1f57 in 1970 (Table 4.15). Prices started increasing again after
the 1971 Tehran Agreements and on January 1, 1974 in keeping with the
dramatic price increases of the Persian Gulf producers, Trinided set
the tax reference prices of its Soldado crude oil at U.S. $13.73 per
barrel; and for its EagF Coast Continental Shelf crudes (Amoco) at
U.S. $14.93 per barrel‘.l Tbe“average values of crude exports to the
U.S. and Puerto Rico in January-February 1974 were U.S. $13.08 and
U.S. $12.98 per barrel respectively.2

; The general indications are that the prices of Trinidad
upetroleqm products and crude were highly correlated with movements in
prices on thg world market: when market prices decreased in the late
fifties and the sixties the prices of Trinidad petroleum products and
crudes decreased. When prices increased as a result of OPEC actions
Trinidad benefited by comﬁarable increases for its crudes and products.

It is important to examine whether Trinidad's oil industry was able

- to maintain or improve its position in the world oil market. The

following section therefore deals with Trinidad refined products in

vorld trade.

Yoovernment of Trinidad and Tobago, Budget Speech, 197k,
P. 53. _ .
2Government of Trinidad and Tobago, C.S.0., Overséas Trade,
January-February 197h. N

%




TABLE 4.15

AVERAGE VALUES OF CRUDES EXFORTED F.0.B.

111

19621974
Average value in W.I. $ Average value in
Year (T.T. $.after 1965) U.S. $
1962 b.37 2.56
1963 k.35 2,54
1964 k.31 2.52
1965 k.27 2.9
1966 ' 4,20 - l 2.45
1967 ) _ nfa . " n/a
1968 4.05 o 2.03
1969 3.2 1.66
1970 3.1% 1.57
1971 o 3.29 1.65
1972 ) 5.06 2.53
1973 (August-December*) 11.88 5.94
197k (Janu;ry-February) 24,10 12,05

Sources: Report of the Commission of Enquiry into the 0i1
Industry of Trinidad and Tobago, 1963-1964 (London, André Deutsch,
1964). ; ‘ - -

)] “~

Government of Trinidad and Tobago, C.3.0., Overseas Trade,
1965-1972, 1QTh .

*Due to large scale revisions in Trinidad Trade Statistics
it ng impossible for C.S5.0. to integrate January-July 1973.

7
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Trinidad refined products and world petroleum trade. Despite

the major increases in growth of refinery capacity (34O per cent between
1951 and 1971) achieved by the Trinidad oil industry, the refinery
operation lost ground steadily relative to refinery capacity in the
rest of the world (excluding North America and the communis;
countries). Trinidad's refinery capacity would have had to increase
eightfold in order to maintain, or improve, 1ts position slightly over
1951. Trihidad's share of world equity in refining capacity outside
North America and the communist countries (Table 4.16) declined from
2.3 per cent in 1951 to 1.4 per cent in 1971 as a result of the rapid
build-up of capacit§ in Western Europe relative to Trinidad (an& the
Caribbean). European c;pacity {ncreased from 1,391 thousand barrels

per day in 1951 (32.5 per cent of world refinery capacity) to 15,850
4

thousand barrels a day in 1971 (50.5 per cent of world refinery capacity).

Competition, market fragmentation, and the general shrinkage in world
’ |

trade in petroleum productsl acted as constraints oo the growth of \

refining in the Caribbean and caused a major redistribution of 1ts

petroleum exports. The Caribbean's share (including Trinidad's) of

world trade in petroieum products declined from 49.8 per cent in 1962
to 47.1 per cent in 1972 (Table 4.17). By comparison Trinidad’'s share

declined from 15 per cent (30 per cent of Caribbean exports) to 5 per

1Since the 1950s trade in refined products has decreased
relative to trade in crude oil. For example, between 1962 and 1972
totel world exports of crude have more than tripled while total
exports of refined products. have increased by less than 50 per cent.
B.P. Statistical Review of e World 0il Industry, '1962-1972.

[
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Sources: Report of Commission of Enquiry into the 0il Industry of Triided and Tobago,
1963-196k4 (London: André Deutsch, 196Lk), Exhibit no. k. . —=

_ I o )
. TABIE b.16
REFINING CAPACITY BY REGION
(EXCLUDING NORTH AMERICA AND COMMUNIST COUNTRIES)
- 1951-1971
1951 1957 1966 . 1970 1971
000 b/d ¢ 000 b/d 9% _ 000 b/d 9 000 b/d ¢ 000 bj/d 4

Western Europe ° 1,391_/ 32.5 2,902.9- 38.4 9,526.9 46.6 1k 430 50.9 15,850 50.5
Africa 68 1.6 98.4 1.3 704 .5 3.4 730 2.6 870 2.8
Middle East 938 21.9 1,260.6 16.7 1,955.2 9.7 2,280 8.0 2,370 7.6
Australasia . 21 0.5 257.4 3.4 670.3 3.3 660 2.3 710 2.3
Japan * * 430.1 5.7 2,211.2 10.8 3,330 11.7 3,800 12.1
Far East . :
(excl. Japan) 301 7.0 Lol.1 5.3 1,07k.3 5.3 2,020 7.1 2,350 7.5
Caribbean i
(excl. Trinidad)** 1,198 27.9 1,562.3 20.7 2,236.2 10.9 3,180 11.2 3,430 10.9
Trinidad 99 2.3 1.0 1.9 390.0 ° 1.9 Lho 1.6 4ko 1.4
‘South_America 272 6.3 496.3 6.6 1,657.4 8.1 1,290 L.s5 1,510 4.8

B ‘ h,288  100.0 7,549.6 100.0 20,426.0 100.0 28,360 100.0 31,330 .100.0

v

B.P..Statistical Review of the World 0il Industry (Londoh), 1970, 1971.

) M. A. Adelman, The World Petroleum Market (Baltimore: The Johns Hopkins University Press, 1972),
Tables ITI-C-I and 2.

#Negligible. ' —

ol Incﬁgies Cuba, Centeal America south of Mexico, Colombia, Puerto Rico.
{
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| TABLE 4.17
’ l

PERCENTAGE DISTRIBUTION OF TOTAL WORLD EXPQRT TRADE

| IN PETROLEUM PRODUCTS
." 1962-1972

: 5 =
U.S.A. ' ‘ b6 k.2
Canada o.k 4.3
Caribbean 49.8 - 47.1
(Trinidad) ' (15.0) N /(5.0
Other Western Hemisphere 0.8 0.6
Western Europe b.9 6.1
Middle East 23.9 19.1
North and West Africa 0.8 0.5
East and South Africa, S. Asia 0.1 0.2
South East Asia 4.2 5.5
Japan ) . 0.4 0.4
Australia 0.7 ' Q.2
U.5.5.R., E. Europe and Chjna _9.6 1.2
100.0 1000

Source: B.P. Statistical Review of the World 011 Industry
(London), 1962-1972. X
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cent in 1972. This drastic decline can partly be accounted for by
lags in produétion resulting from downtime during refinery improve-
ments and unscheduled shutdown,1 but a major part of it is due to
competition from new refineries in the Caribbean,. Trinided's share
of existing export refinery capacity in the Caribbean (Table 4.18)
declined by 6 percentage points from 28.9 per cent in 1969 to 22.8
per cent in 1973. 1In fact even if Trinidad refineries were operated
|
at full capacity (500,000 b/d) in 1972 they would havelaccounted for
only 9 per cent of wérld petroleum trade (5,310 thousand b/d)2
shoving a decline equivalent to that experienced in its share of
Caribbean export refinery capacity (6 percentage points). In spite
of this competitién the industry expanded, making Trinidad the
largest refining complex in the Caribbean both in terms of the
complexity of its refining operation and total capacity (Table 4.13).

In the process of this growth the direction of its trade shifted

‘from European to Western Hemisphere markets, especially the U.S.A.

B3

Trinidad oil industry and product export markets 1956-197L.

The distribution of Trinidad's crude -and product exports for 1956 is:
shown below in Table 4.19. Out of a total of 96,4 thousand barrels
of product exports per day about two-thirds went tokEurope and West
Africa.‘ (The Upited Kingdom, Sweden, and the Canary IslaLds together
accounted for more than half of total exports.) Another 26 per cent

went to thelnearby areas in the Caribbean and Central America and

s&e page 125.

2B.P. Statigtical Reviev, Tg"@, 1973.
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TABLE L4.18
REFINERY CAPACITY IN THE CARIBBEAN EXPORT TERRITORIES ‘ .
ke '
! Existing Planped
. capac6:ity cai);%ty lg;;centagigﬁ
OO(1)9b9d 000 b/d
| Trinidad 400 ‘ 5Q0 28.9 22.3
Aruba 460 460 33.2 21.0 '
Curagao 300 430 21.7 19.6
Bahamas . - 450 - 20.5
Puerto Rico 155 280 11.2 12.8
" Virgin Islands (U.S.) __T10 70 5.0 3.2
\\7 . 1,385 2,190 100.0  100.0
Source: Appendix 4-B, Table u4-B-1.
J .
— B \
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TABLE 4.19
DISTRIBUTION OF TRINIDAD OIL EXPORTS, 1956
" (000 b/d)

| ¥
Europe and North Caribbean and South -
Total* West Africa America Cent. America America

Products** 96.4 64.3 5.2 12.1 12.9

$ (100) (66.7) (5.4) (12.6) (13.4)
Gasolene 28.6 15.3 2.2 8.8 2.3

(00)  (53.5)  (7.9)  (30.8) (8.0)

Kerosene 9.2 7.3 - 1.0 0.9

(100) (79.3) - (10.9) (9.8)

Distillates 21.3 16.3 - 1.2 3.8

(100) (76.5) - (5.6) (17.8)

Residual 35.6 25.4 3.1 0.9 5.8

% (100) (71.3) (8.7 (2.5) (16.3)
Crude ocil 10.2 0.6 9.6 - -
% (100) (5.9} (94.1) - -

Sources: Government of Trinidad and Tobago, Annual Overseas
Trade, 1956; The Trinidad 0il Econmomy, 1959, p. 17.

*#Includes other areas not shown seﬁarately. -

**Includes other products not shown separately.
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" cent and the Caribbean Sea and nearby areas accounted for ab
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South America. A mere ,S.h Per cent went to North America. - Approx-
imetely 37 per cent, of these products represented residual fuel oils
and overA 70 per cent were shipped to European and W.est African
markets compared with 8.7 per cent to North American markets. By
1963 the shift in product exports from European markets to the U.S.
market was dramatic. Table 4.20 indicates that the U.S.A. and
Puerto Rico accounted for 37.5 per cent of all Trinidad exports of
product compared with 5.4 per cenmt for all North America in 1956.
The U\.K. and the European Common Market ac;:ou,bted for about 30.2 per

@

ut 8 per

Cinde U.5.4.

cent. By 19)70 the shift had become even more proncunced.
and Puerto Rico now accounted for 59.8 per cent, the UK and European
Commoﬁ Market accounted for 14.7 per cent and the Caribbean Sea and
nearby areas for 8.5 per cen};.

" It has been suggested earlier that this shift was due to a
policy decision by Texaco Internatiopal to avoid risk by making
Trinidad its refining centre for its Western Hemisphere marketing
operations. But a more general economic explanation is in order
here. In a dynamic oliogopolistic market situation on7 may i'ind .
that there is a tendency for the presm;'?‘e> of competition in the
form of quality of service and brand pames to be such that the
feedback between the marketing and the manufacturing process is °

80 shortened that significant advantage can be gained'in having

- the refining function, and in some cases the ént.ire manifacturing

function, located near to the market. These market factors,

plus pressure from various éovernments to provide employment

.

-




and Mines, Annual Report, 1970, Appendix V, p. 36.
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TABLE hOEO\ \ i
\ . .
TRINIDAD AND TOBAGO EXFORTS OF REFINED FRODUCTS *
TO FIVE PRINCIPAYL MARKETS :
1963 1970 Percentage
, volume % volume change .
Country mn bbls total mn bbls total 1963--1970
U.S.A. and 1 .
Puerto Rico ho.9 37.5 - 86.7 59.8 112 o
UK. 19.1 175 5.5 3.8 -T1|
European Common -
Market 13.7 12.4 15.9 10.9 16
Caribbean Sea and ’ :
nearby area 8.5 7.9 12.3 8.5 by
Bunker sales 10.9 10.0 10.3 7.1 -5
Other 16.0 4.7 14.2 9.8 -11
Toﬂ:al 109.1 100.0 \ 144 .9 100.0 33 . )
Sources: Report of the Commission of Enquiry into the 0il
Industry of Trinidad and Tobago, 1963-1904 (London: André Deutsch,

196k), Exhivit Nos. 22, 23.

Government of Trinidad and Tobago, Ministry of Petroleum /

s
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and save on foreign exchange by having refineries built within %heir

o > N
-

countries, have created a tendency, in the last fifteen years, fo& a ,

. rapid build up of refineries in or near to the major energy consuming
markets. This has resulted in the general shfinkage of world trade
in petroleum products descrived above and dramatic regionalization
of the pattern of this tréds. The redistribution of trade obser;ea -
in Trinidad's case is'partly a result of‘that regionalization of )
world trade in petroleum products. Trinidad benefits from its ¢lose-

ness té major suppliers of‘crude in Venezuéla, Coiombia and Ecuadbr,

and to the large consumer markets for fuel oll iﬁ the East Coast

U.S.A. This strategiec location gives 1t a comparative transportation

|
advantage in U.S. markets over European competitors.

| !
|

Trinidad's position in the U.S. crﬁde petroleﬁm and products

import market. Traditionally the U.S. has imported crude and

particularly petroleum products from the Western Hemisphere. Concern \
among government officials and the "independents" about comﬁetitipn .
from foreign refiners and Eheap Middle Fast crudes resulted in the '
implementation of a mandatory quota system in 1959. Since 1959 the °
policy has been modified siggificantlﬁ; aﬁd several catégories of,

|
refined products such as petrochemicals and finished specialty

products are now allowéd.ts be imported, as are refined products

from the Virgin Islands (U.S.) and Puerto Rico which ‘enjoy pre-
}

|
ferential treatment. In PAD Districts I-IV {Table 4.21), which

4]

constitute the major markets for the Caribbean supplier, the special

(; categories and the non-controlled category (residual fuel oil?

! o
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) TABIE .21
' U.S. PETROLEUM IMFORTS* 1969-1972
(m b/d)
Program
1960 1970 972 1972
Districts I-IV
Crude apnd unfipdshed
Refining comparfies 543 437 663 657
] Carry-over - Th - - -
. - Petrochemical companies 85 8l 102 oL
From Canada M 3h9 448 433 540
From Mexico . 30 28 29 36
OIAB set-aside ¢ - . - - - 36
Unallocated - - - 43
. Total " 1,081 1,047 1,287  1,k06
Finished products (ex. resid.) )/
Virgin Islands 15 15 15 15 -
% Puerto Rico Ls Ls 6l 64
Defense Department - - - 20
. Total 60 60 T9 99
Total controlled 12.2 ratio 1,141 1,107 1,366 1,505
Other imports
Bonded light products 83 90 112 130
Shipments from Puerto Rico 47 58 30 50
- g Virgin Islands (ref. prod.) 8 - 2 17 20
No. & fuel oil 75 T0 66 5
No. 2 fuel oil 18 30 61 . bs
Cenadian finished products 30 y2 12 60 ‘
Canadian & Western Hem. LFG - 6 36 90 G
¥ Asphalt 13 17 20 30 - :
Imports for petrochemical exports - - ¢ e iTe) , .
. . : '
- . Total e aTh 315 354 540
Residual fuel 1,24k 1,513 1,560 1,665
Total Districts I-IV/ . 2,659 2,935 3,280 3,710
: : . Total District V 507 L84 6ko 629
o ' Total U.S. imports 3,166 3,419 3,920 k339
c Source: National Petroleum Council, U.S. Energy Outlook: 1971

1985 (Washington, D.C.: 1972), p. 277.

#Independent Petroleum Association of America, Media Meeting
T/ IPAA, New Orleans, May 1972.

~
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accounted for 1.9 million barrels or 57.6 per cent of the total
imports of 3.3 million barrels in 19T1.

Table 4.22 shows that the U.S. continues to impgrt most of ita~
petroleum products from the Western Hemisphere--91 per cent in 1971
and 89 per cent in 1972, and that the Caribbean area is the greatest
supplier, accounting for almost 60 per cent in 1971 and\53 per cent
in 1972. Canada as a single supplier accounted for 6 per cent in 1970
and 10 per cent in 1972. Other Western Hemisphere countries accounted
for about 25 per cent. ' -

This apparent favourable position of the Cﬁribbean in the
U.S. market is restricted largely to the supply of residual fuel oil
(Pex/c\ept in the case of ;he U.S. Virgin Islends and Puerto Rico).
'frinidad with 20 per ‘cent of the Caribbean export refinery capacity

“accounts for a significant part of this trade in residual fuel oils.
Trinidad exporteq 211,000 barrels of products per day to the U.S.
East Coast markets in 1971 and 191,000 barrels per day in 1972.

This represented approximately 10 and 8 per cerit respectively of all
finished products imported to the U.S. (Table L4.22). However,
bottom of the barrel products (éwker "C" and other fuel oils)
represented 69 per cent in 1971 a.n\d_ 79 per cent in 1972 of Trinidad's

totgl exports of petroleéum products to the U.S.A. Semi-refined oil

and aviation gas under 100 octene accounted for most of the other
20 per cent (T?.ble 4L.23) in 1972. . J

= ' There are three very Amportant features of Trinidad's
“(‘ posi 1on in the U.S. merket foj crude and petroleum products that

need some explanation. Firast, with respect to refined products,

i

\
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{
TABIE L4.22
5 \/\ U.S. IMPORTS OF CRUDE OIL AND REFINED PRODUCTS )
(000 b/d)
19 711 | 19 72
Courtry or Area Crude Products % Crude Products %
Canada 721.4 136.9 6.2 853.6 2494 Y0.1l90
Mexico - 27.8 1.3 - 21.4 0.9
Caribbean 311.6 1,30k.9 59.4 283.1 1,31k.2 53.3
(Trinidad) (15.0) (210.6) (9.5) (32.0) (190.6) (7.7)
Other Western
Hemisphere 2.9 526.8 24.0 15.1 61L4.6 2kh.9
Total Western
Hemisphere 1,035.9 1,996.4 9.9 1,151.8 2,199.6 89.2
Non-Communist
Europe ; - 130.4 5.9 - 158.0 6.4
North Africa 838.3 1.9 0.1 211.5 17.5 0.7
West Africa 99.0 b.7 0.2 258.6 10.9 0.l
Middle East’ 340.2 4,0 2.0 426.1 47.7 1.9
Other Eastern
Hemisphere 117.2 11.9 0.5 166 .4 22.1 0.9
Comminist area - 6.8 0.3 0.9 10.7 0.4
Total Eastern .
Hemisphere 6hh .7 199.7 9.1  1,063.5 266.9 10.8

Grand total 1,680.6 2,196.1 100.0 2,215.3 2,466.5 100.0

Sources: U.S. Department of the Interior, Office of 0il and
Gas, Overview of the Domestic Petroleum Supply Situation, March 2, 1972. \
i .

American Petroleum Institute, Annual Statistical Review
(Washington, D.C: April 1973).
o
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__ TABIE L.23
TRINIDAD EXPORTS OF FETROLEUM PRODUCTS TO THE U.S.A.
1970, 1971 AND 1972
\

(000 barrels per year)

1970 ‘ 1971 1972
Processing Agreement
Semi refined oil 3,27k 5,429 2,79
Aviation gas under .
100 octane 9,918 8,218 8,019 .
Bunker "C" fuel 27,524 16,431 10,174
Other fuel oils 25!823 21&!313 31&:716
Sub-total 66,539 84 54,391 T1% 55,708 8%
Other Processing
Semi refined 0oil - 6,475 315
Aviation gas under
100 octane - 3,286 o2,
Motor gas - 36 -
Gas oil - 3 21
Diesel oil - Lk 120
Bunker “C" fuel 3,306 3,875 3,622
Other fuel oils 9,487 8,305 6,796 )
Lubrication oil 225 T2 22
Total ‘ 79,557 100% 76,884 100% 69,585 100%
Barrels per day 217,964 210,641 ' '190,61&1&

Source: Government of Trinidad and‘ Tobago, C.5.0., Overseas
Trade, 1970, 1971, 1972. -
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between 1970 an® 1975 Trﬂnid&d exports to that market have been

declining both im absolute and percentage terms. This reflects in
part competition from other Caribbean refiners and the fall :ff in
demand in the East Coast market for fuels with high sulphur content

(1.e. exceeding one per cent). The Texaco desulphurization plant

" which camé into full stream in 1973 was expected to rewerse this

trend but shortages of crude supplies during the Arab oil embargo
and various refinery shutdowns at the Trintoc plant ckept ref inery
output at about 50 per cent of full capacity. For tI;e first six
months of 1975 daily exports of refined products to the U.S. were
88,000 barrels per day,l i.e.,5 per cent of all U.S. imports of
refi&ed olls and 3 percentage points below its 1972 share of that
market. -

The second feature is that about 80 per cent of all exports
of petroleum products to the U.S. are carried on under processing
agreements between the parent companies and their Trinidad
affiliates, thus maximizing the service nature as opposed to the
resource base structure of the Shell and Texaco operations on the
island.

o

Finally, prior to 1971 Trinidad exports of crude oil were

'very small. Shipments to Canada and the U.S.A. between 1960 and

1971 were largely re-exports of foreign crules as indicated by the
discrepancies between total domestic crude exports and exports of

domestic and foreign crudes to the U.S. and Canada (Table 4.24).

1011 and Gas Journal, Mid Year Report, July 28, 1975, p. 3.

1

\




TABIE 4.24
TRINIDAD CRUDE PEPROLEUM EXFORTS TO U.S.A. AND CANADA
1963-1972
(000 bbls per year)

! Totalx
Domestic exports and foreign re-exports domestic
Year U.S.A. Canada Total gxports .
1963 ' 2’592'5 3,772'8 6’365'3 n/a -
1969 6,846.2 2,146.4 8,992.6 873.7
1970 3,867.1 238.2 4,105.3 3,204.0
1971 5,428.6 - 5,428.6 " 582.0

1972 11,648.4 1,316.4 12,964.8 13,279.4
Source: Government of Trinidad and Tobago, C .8.0., Overseas
Trade, 1963, 1969, 1970, 19T1 and-1972.
*No breakdown of domestic exports by country available.

¥ .
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4 After 1971 domestic crude exports to the U.S. increased from about
32,000 barrels per day (1971) by 253 per cemt to 113,000 barrels
‘per day for the first six months of 1975} or 3.2 per cent of petroleum
imports for that period. The rapid increase in domestic crude exportx;f
to the U.S. after 1971 wes partly offset by the decline in exports of
refined oils so that Trinidad's share of U.S. imports of total crude
a petroleum and refined oils declined from 222,§Ob barrels per da.y2

(4.8 per cent) to 200,000 barrels per day (U4 per cent) at 1975.3

Growth in the Trinidad 01l Industry

and the Economy (1952-1970) .

Grow1;h in the petroleum sector has always been a major factor
influencing prosperity and depression in the Trinided economy. This
growth in turn is linked to fluctuations in the world oil market as
they affect prices of crude and petroleum products. For lnstence,
the Trinidad petroleum sector contributed 28.6 per cent to Trinidad's
GNP in 1952. This increased o 32.4 per cent in 1953 (Table L4.25)

\
reflecting the increases in world oil prices and expansion of crude |

output and refinery throughput in Trinidad. The decline in world oil
prices after 1957 up to the Tehran Agreements in 1971 coincides with
the rapid decline in Trinidad oil reserves after 1964. The result is

a dramatic decline in growth of value added in the sector from
\

A

i

lmid.
2Ibid. , "
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TABLE 4.25

SECTOR SHARES IN GROSS DOMESTIC PRODUCT

TRINIDAD AND TOBAGO 1952-19T70

N

i

PERCENTAGE 8§

1952 1958 1962. 1965 1966 1970
Agriculture,
forestry, fishing, ’
quarrying. 17.7 13.7 10.8 8.6 8.3 7.6
0il, ashphalt, gas
(incl. mining and
refining) A5.6 P2.b 29.0 23.9 2k.0 20.4
Mapnufacturing and
construction 6.3  <17.2 18.6 21.8 21.3 21.6
, .

Other activities
incl. government
public utilities
and distribution . 37.3 36.8 ‘h1.6 ks .8 46.3 50,4

Total 100.0 100.0 100.0 100.0 100.0 100.0

~

Sdurces: Government of Trinidad and Tobago, C.S.0., The
National Income of Trinidad and Tobago,1952-19€2.

128

Government of Trinidad and Tobago, House of Representitives,
Budget Speech, January 1972 (Appendix).

!

Government of Trinidad and Tobago, Third Five-Year Plan,

1969-1973. e
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11 per cent between 1955‘ and 1961 to 2 no growth situation between
1962 and 1966. The decline in the sector is reflected in theldecline
in real GNP from an average rate of growth of 9.7 per cent between
1955 and 1961 to a growth rate of 3-3.5 per cent in the period
1962-1966. Over the entire period 1962 to 1968 real growth of 'GNP
only averaged 4.3 per cent per annum.l- As a result of world market
apd domestic supply conditions the share of the o0il sector in GNP
declined from 32.4 per cent in 1958 to 24 per cent in 1968. This
decline was not compensated for by the growth in net value added

by the new dynamic sectors of the economy. For intance, the share
of the manufacturing and construction sectors in GNP remained
constant at about 21 per cent throughout the period 1962-1970.

As may be expected the decline in the oil sector resulted
in a decline in the contribution of the industry to government
revenues, and income. Government revenues from the sector declined
from 45 per cent of its general revenues in 1958 to 31 per cent in
1962 and further to 21 per cent in 1971 (Table 4.26). This was .,
partly responsible, through a multiplier effect, for the sluggish
growth in the public sector in the late sixties and the low growth
rate inp per capita income. Per capita income grew by only 2 pef
cent per anm.m during.the period 1962 to 1968.

The decline in Trinidad's petroleum sector during the
sixties 1s reflected in the diminished importance of o1l in the

country's trade. The share of petroleum exports in visible export

trade declined from 84 per cent in 1968 to 77 per cent in 1971

1Government of Trinidad and Tobago, Third Five-Year Plan, |
1 -1973, p. 11.
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TABLE L4.26

GOVERNMENT REVENUES AND OIL REVENUES

1956 - 1975 )
Government revenue* 0il revenue* Percentage of
T.T. $ m ¢ T.T. $ m* goveroment revenues
1956 . 87.6 33.2 38
1958 130.0 57.4 s
1962 165.6 0.9 31
1%6/ : 204.8 63.8 C.al
1967 21k.5 66.8 3
1968 255.2 96.1 E‘j
1969 294.0 T1.2 6
1970 303.7 70.2 ) 2{3 "
1971 339.3 - TLT 21\ (
1972 398.3 735 L8 0
1973 b7h,2 109.1 23 - /
197k 1,196.7 810.8 - 8
1975 1,686.5 ' 1,184.2 70

Sources: Government of Trinidad ayd Tobago, ¢.S{0., An
Analysis of Government Revenue and Expendl )ﬁéﬁ&g

5 =S\

Goveranent of Trinidad and Tobago, Second Fiv-e-Year Plan

196L4-1968.

Tables 8.3 and a-A-lc

*Does not ﬂnclude capital receipts.
\
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reflc;cting the decline in world oil prices and Trinidad's output of
crude. The pribe increases in 1971 and again in 1974, as well /as the
increased production of crude oil after 1972, have, however, reversed’
this trend: the share of (Trinidad's petroleum ;xports :I.nA2 total
visible trade ;Bse from‘ 77 per cent in 1971 to 90 per cent in 197k
(Table 4.27). The changing pusition of the Trinidad.oil industry in
world oil trade had a significant influence on- the share of the value
of petroleum exports accruing to the government. This declined from
13.9 ﬁer cent in 1962 to 12.3 per cenf: in 1963, to 8.8 per cent in
1972, and increased to 23.7 per cent in 1974, reflecting the Aramatic
increase in world oil prices effective January 1974 and the imple- .
mentation of the Trinidad government new tax policies. The contri-
bution of the oil sector to Trinidad government revenues consequently
rose from an all time low of 18 per cent in 1972 to approximately
70 per cent in 1975.

Having presented an historical analysis of thezIrinidad oil
industry, examining some of its responses to major trends and
relationships in the world oil indus'éry, we will now turn to makilr.‘»g

projections of world demand for Trinidad's hydrocarbons.

! '
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TABLE L.27 ‘
TRINIDAD'S TOTAL VISIBLE AND FETROLEUM:TRADE, AND o
GOVERWMENT OTL REVENUES (PERCENTAGE OF“PETROE::UM EXFPORTS) ‘
. 1962, 1968-197h4

O Y

A: TOTAL VISIBIE TRADE
(T.T. $ mn)

1962 1968 1969 1970 _1971 31972 1973 _197h

Exports 592.0 932.5 9k9.2 963.1 1040.2 107\1\5 1368.3 L4166.0
Imports 605.6 BL0.1 965.4 1087.0 131k.2 11;71.11 1536.4 3778.0
B: TOTAL PETROLEUM TRADE ®
(TiT- $ mn)

Exports 438.7 780.2 732.3 743.5 805.7 831.5 1123.0 3759.0
Imports 278.4% 409.1 510.3 578.1 665.4 692.9 738.3 2715.4 -

C: (B) AS A PERCENTAGE OF (A)

Exports Th.

O 3.0 T77.0° T7.0 T7.0 T18.0 82.0
Imports 4.0 4.0 53

90.0
0 53.0 51.0 L7.0 51.0 T72.0

D: GOVERNMENT OIL REVENUES AS PERCENTAGE OF PETROLEUM EXFORTS .

13.9 12.3 10.5 9.8 9.9 8.8 9.7 é3.7

Sources: Government of Trinidad and Tobago, Review of the
Economy, 1975, Appendix 23, p. Th.

Government of Trinidad and Tobggo, C.8.0., Overseas Tr‘ade, 1963.

Government of 'I‘rinidad and Tobago, Third Five-Year Pla.nL\ 1969-
1973, p. 167. R .

Tﬁable 6.2, g




CHAPTER 5

WORLD DEMAND FOR TRINIDAD HYDROCAREONS
1975-1985

Making long-run forecasts is hazardous. In the case of oil )

and gas, forecasting supply and demsnd is particularly so because of

the geologica} uncertainties associated with estimtiﬁg long=-run
supply; the difficulties ofL predicting the technologies for £ |
developing alternative sources of energy, and detern;ining income
elasticities for fuels in a highly imperfect world oil mtrke;h.
Despite these difficulties, however, one must take a look forward
before committix;g large amounts of ca.p;.tal to finding and developing
these resources, or before :me]..ementing energy policies now with the
hope of maximizing net benefits to the country later. Generally one
is seldom without some informition that will allow one to make at
least systemgtic speculatiotns about the future. In this{ respec; the
past often serves as an imperfect reflectionﬁ of the future. And
a.;.tho_ugh projections of historical trends may not tell oixactly what
the future will be like, yet they could be useful indiqators for\a
skilful decision mal,:er». In this chapter we will make projections
of foreign demand for Trinidad oil and gas over the next decade )
based on the trends and relgtionships revealed in the previous. \
chapter.. It is assumed that, except for the development of .a
patural gas industry, the,structure of Trinidad's petroleum industry -
133
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will remain unc;hanged. TLat is, e\ssen!:;ally an export refining centre’
specializing in ]?Wer value products. Thisnappx“‘oach will make it i
! ~possible to examine the implications of such a policy in terms of.
, changing market conditioms, 1.7e., expected long-Tun decline in hydro-
carbon reserves, increases in oil prices, a:nd changés in energy
policies governing specific markets.
Abs@racting %rom the discussion ih Chapter U one can define
the demand for Trinidad petroleum products and natural gas partly as
a function of the ;:et dema%"ﬁ for imports of emergy (fuels) in the . *
U.S.A., and U.S. energy policies governiné these‘ imports;' and partly
as a function of demand for energy imports in the rest of‘ the world.
Since the early 1950s time trends in Trinida;l petroleun exports to .
these two seéments of the world oil consuming market have been ‘
mov:!.ng in opposite directions: demand for Trinid{:.d's petroleum
produ::ts has been increas?.ng in the U.S.A. but declining in European
markets. The decline in European markets bas ;r>e!en a&ributéd to
import substitution a.nd the dévelopment of energy self-sufficiency %
among som'e of these countries. ‘Thé estimate of J,T.rinidad's exports
. ' to European markets can, tgerefgre,' be obtained by deriving the long- .
| term rates of decline in thes; eﬁfp;rts‘? fDe:!m.nd‘ in other markets out-
siden:bhemU.s. 18 less systematic (i.e., ‘of a random pathye) and -
reflects the ‘ccmpanieé' use of ftisir Trinidad refineried as a back-
A up system to meet short-term and seasonal supply —shortages\at '
various poin'lis in their global supply network. The forecast in these-
cases is based on an averpging pr&cess and intuition. ﬁqurta to

the U.S. merkets will be based on more soptgisticated forecast procedures

' \ s ¢ ‘ﬁ
! .
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in tlie sense that several comprehensive studies using a systems
approach have recently become available which forecast U.S. imports
of petroleum and natural gas at 1985, given ve.ri‘ou's assumptions with
respect to growth in d;'illing activity, drilling success, avail-
ability of alternative sources of energy (coal, nuclear, hydro,
synthetic fuels), apd prices of foreign oil. It is a question,

therefore, of estimating Trinidad's competitive share of these

"imports in the pariod 1975 to 1985.
o

U.S. demand for oi? and gas and its implications for

Trinidad. It is a widely held view that the present regulated

prices of ‘gas in the U.S. are so low that it is unprofitable to

.« explore for more gas. This is advanced as an e{(planation“ of the

fact that additions to existing reserves lag behind. the rate of

usage. Several studies on the. gas industry show that even if
~

. prices:kincrease the deficit ( supply-demand imbalance) is likely

q

: 1
to persist well beyond the year 2000. Scme energy economists,
however, argue that if prices are increased ’sufficiez}tly the

- [ ]
deficit can be completely removed.2 At present negotiable prices,

however, it is profitable to move LNG from Trinidad to the U.S.A., 4

»

1y. S., Congress, House, Sub-Committee on Communications
and Power of the Committee on Interstate and Foreign Commerce.
Bill to Amend the Natural Gas Act, Hearings on H.R. 253, 92nd
Congress, lst sess. _wSeptember l971,np 377, .

2Paul M. Ma\cAvoy and Robert S. Pindyck, "Alternative
Regulatory Policies for Dealing with the Natural Gas Shortage,"
The Bell Journal of Economic and Management Science, Autumn 1973,
vol. &4, nmo. 2, pp. 438-h93.

~
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and it is expected that the shortage in gas is so immirent and
serious that the U.S. government will soon have to deregulate prices
and alld;/them to adjust to the market demand price. Given current
forecast of shortages the U.S. can take all the gas which Trinided
can supply over the pext twenty-five years. This is estimated to be
in the range of 500 millign cubic feet per day to one billion cubic
feet per day. By 1983 expected growth in Trinidad demand for its
own gas will compete with potential for;ign'demand. Estimates iof
Trinidad's gas requirements for use in industry and electric utilities
have been made for thetperfbd 1974-1983. This demand is expected to
rise from 39 million cubic feet per day ip 197k to ng}million cubic
feet péf day at 1976 and to 446 million cubic feet per day in 1983.
This wil{/provide for the anticipated gas needs for Trinidad and
Tobagoniiectric Company and new industries, i.e. Tringen, additional
ammonia plants, en iron and steel plant, an aluminium smelter, a
furfural plant, and other miscellaneous requirements.1 Since current
productive capacity of known reserves is rated at 500 milliéa cubic
feet per day the question is, therefore, whether it pays Trinidad to
export its gas or use it on domestié energy-based or energy-intensive
industries. .Discussion of this is, however, deferred to Chapter 8.
InTEéveloping a forecast of U.S. imports of cfude and

o

petroleum products the results of two recent studies of the U.S.

. lGovernment of Trinidad and Tobago, The Trinidad Gas Trans-
mission System, Acting Minister of Petroleum and Mines (Office of
the Prime Minister, 27 Sepﬁem@er, 1974), release no. 525, p. 1.

}
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energy situation will be used, the National Petroleum Council's study
of the U.S. enmergy outlook,1 and a paper by D. R. Knop and

J. F. Roorda.2 Both analyses follow a comprehensive systems appro;ch.
The NFC study considers the effect of other existing and potential
sources of energy on the demand f%r petroleum fuels as the incremental
cost of finaing crude oil within the U.S. increases. However, it
makes a weak implicit assumption that dems or energy is independent
of prices.’ Hence its estimates are noticeably much higher than those
of Knop and Roorda3 who assume that price elasticities will be higher
at higher prices. The re;ultg from the Knop and Roorda study are

more approcpriate to this analysis. However, a comparison of the two
gets of estimates provides some mea sure of the effect of higher

crude prices on the demand for Trinidad petroleum products in U.S.
markets. Table 5.1 shows estimates of U.S. oil imports 1975 to 1985
under the assumptions of Supply Case II and Supply Case III of the
NFC studyh and for Knop and Roorda Supply Case. If we aécept the

'e

) |
1NPC., U.S. Energy Outlook: 1970-1985.

2Knop and Roorda, "Economic Restraints on U.S. Energy Supply
and Demand,"” July 1975. *
\

3This study uses several specialized models in a systematic,
fashion, taking care to ensure the consistency between variables of
the various models. Knop and Roorda, p. 803.

) hUnder Supply Case II (Case II) drilling for oil and gas is
assumed to grow at a rate of 3.5 per cent per year with very
optimigtic finding rates per foot drilled. The problems of nuclear
energy are assumed to be easily and quickly solved. It is also
assumed that synthetic fuels and coal will be available at a moderate
build-up rate. Case III is less optimistic than Case II, i.e. trends
in oil and gas—finding rate per foot drilled are lower. Case ;;I

" reflects actual experieﬂcr more cl&sely than Case II.
‘ .
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TABLE 5.1
U.S. OIL IMPORTS 1970-1985 (
FOR NFC CASES II AND III AND KNOP AND ROORDA MODEL
(mn b/d)
Su Case 1970 1975 1980 1985
II 3.4 7.k 7.5 8.7
II1 3.4 845 10.6 13.5
Kng# and Roorda
Supply Case i 3.4 6.2 8.0 9.8
Sources: National Petroleum Council,\U S. Energy Outlook:
1970-1985 (Washington D.C: 1972), p. 2k.
Journal of Petroleum Technology, July 1975, p. 810.
conclusion of the NPC study that Suppiy Case III is most likely to
occur, the forecasts (projections) of total imports of petroleum - \k\___"_,—”

products into the U.S. would have been 8.5 million barrels per day

at 1975 rising to 10.6 million barrels per day in 1980 and 13.5

million barrels per day at 1985. The Knop and Roorda Supply Case ’ ‘“
shows that when the impact of higher prices is taken into con-
sidera;ion imports of crude and petroleum products can be expected {

to be considerably reduced. U.S. oil imports at 1974 prices are

shown as 6.2 million barrels per day in 1975 compared with 8.5

s

million barrels per day for NPC Case I1I, and 9.8 million barrels
per dhy for 1985 as compared with 13.5\million barrels per day for
NPC Case I]EI.’ These diﬂfereﬁcea are very significant, and a priori ‘
one can expect them to.have a direct effect on demand for Trinidad

products. U.S. energy policies defining the raéio of petroleum

g
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products to crude oil in its total imports of fuels will also affect
the future demend for Trinidad prodycts. For instance, a policy
vwhich stipulates maximum refinery requirements implies that total
supply of petroleum ligquids would have to be in the form o# crude
01l to be refined in the U.S.,A. This would affect Trinidad's
refinery industry very adversely. On the other hand, a policy of
minismum refinery requirements implies that all lmports are refined
products. This may measn a g;Eater demand for refined products (in
volume and variety) from Trinidad. Both policies in their extremes
could mean a change in the §tructure of the Trinidad oil industry.
Since to date there have been no major swings in policy to
one extreme or the other it may be safe ®o accept the assumptions
of the NPFC study that future refinery capacity is likely to be on
the high side of the midrange value,1 i.e., 65-75 per cent crudes in
fuel imports. In short, Trinidad petréleum exports to the U.S.A. may
be expected to remain constant or decline. The first expectation is
further supported by the fact tfat the largest proportion of the
imports of fuels is highl& like&y to be for the East Coast markets
where Trinidad products are most competitive.a The follovwing .

section derives projections of U.S. demand for Trinidad petroleum

-

| '

INrC., U.S. Energy Outlook, p. 280.

products for 1975 and 1985.

2Ib1d., p. 276. NEC study shows that in accordance with
Case III ten million barrels per day will be imported into PAD I at
1985, i.e., T7 per cent of total imports of petroleum liquids. Thiﬂ
ratio would also apply to thf Knop and Roorda estimates.
2 .
:\
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Estimates of U.S. demand for Trinidad petroleum products. The

proJ?ctions (Tabler5.1) of total imports of fuels into the U.S.A. at
1985 are not given in terms of categories of imports. However, a
breakdown into fuel oils and other products can be obtained by
assuming that the structure of petroleum imports will be 50 per cent
crude and 50 per cent residual fuels and other products throughout
1975 and 1985.1 The ratios are likely (interpreting the NEC assump-
tions of U.S. enérgy policy) to change to 65 per cent crude, 28 per
cent residual and 7 per cent other products by 1935. Table 5.2 shows
estimates of\Caribbean and Trinidad exports of petroleum products
for 1975 ‘and 1985 using NPC and Knop-Roorda data. When 197& high
prices are taken ;nto accountvand the crude content of imports is

50 per cent (Knop and Roorda Supply Case I) Trinidad exports of
petroleum products to the U.S. are estimated to increase from a level
of 218,000 barrels per day at 1970 to 270,000 barrels per day at 1975
and ultimately to 441,000 barrels per day at 1985. However, if crude
import content 1s increased to 65 per cent of total fuel imports
(Xnop and Roorda Supply Case II) then Trinidad exportgldecline to
JTst under 206,000 barrels per day in 1975 and rise to 311,000 barrels
per day at 1985, i.e., more than 100,000 barrels belov Knop and
Roorda Supply Case I. In the first case Trinidad petroleum ;xporta
to the U.S.A. at 1985 will be about 88 per cent of present ref*nery

capacity and in the second it will be about 62 per cent. In order to

lan IPAA forecast of imports shows a breakdowP of 46.9 per
cent crude, 40.4 per cent residual fuels and 12.7 per cent other
products for 1972. Quoted in NPFC., U.S. Energy Outlook, p. 277.




~ Notes: Column (7) = Column (3
Column (8) = Colum (6
Column (9) = Column (7
Column (10) = Columm (8

s
' TABIE 5.2
ESTIMATES OF U.S. DEMAND ‘FOR TRINIDAD PETROLEUM PRODUCTS, ’
AND PROJECTIONS OF TRINIDAD TOTAL EXFORTS 1975-1985
(000 b/a)
) 1 9 75 1985 -Caribbean Trinidad
! . Other Other exports to exports to
Resgidual Products Total Residual Products Total U.S. U.s.
1975 1985 1975 1985
, (1) (2) (3) (&) (5) (6) (7N (8) (9)  (10)
X Case IE 2,985 935 3,910 3,515 1,105 h,620 2,346 2,772 352 W16
Case III 3,436 1,080 4,516 5,443 1,711 7,154 2,710 4,292  L4o7 6Lk
Knop & Roorda o
Supply Case I 3,000 4,000 1,800 2,940 270 okl
Knop & Roorda ’
Supply Case II 2,170 3,460 1,302 2,076 195 311

™t
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get a complete assessment of the implications of this shift in policy

towards maximum refinery requirements one needs to consider demands

for Trinidaa petroleum products in other markets.

°

Estimates of total exports of refined products. In order to

estimate total potenfial exports of refined products from Trinidad in
1975 and 1935 it is also necessary to make projections of the demand
of the following markets for Trinidad products: lLatin America, Europe,
foreign bunker sales, and other areas such as Africa, Canary Islands,
P/”/’/*/// Japan, Philippines, Taiwan, etc. Table 5.3 shows e;timates for 1975
and 1985. It is assumed that exports to latin America increase at

3 per cent per annum over the period 1971-1985. This was the average

growth rate for the period 1968-1971. Exports to Europe are assumed
to decline at a rate of 4 per cent per annum between 1971 and 1985.

By 1985 the impact of the North Sea finds is expected to have

made itself felt 19 Europe. Britain will ip all probability be self-
syfficient in fuelsll And in general Western Europe is expected to

upply about U5 ﬁer cent of its total demand for enmergy by 1982 from

> 2
the North Sea oil and gas deposits. One can assume, therefore, that

lthe 011 and Gas Journal, November 10, 1973, p. 30.
W. R. Warman, Exploration Manager of British Petroleum Co. Ltd. told
a North Sea Conference in Houston (mid~November 1973) that the British .
sector of the North Sea fields will produce about three million s
barrels per day by the early 1980s which is approximately equivalent oo
to the U.K. projected requirements at that time. )

2The Petroleum Economist, LMer du Nord: Production et
Rentabilité,” Tablepd I, uillet 1974, p. 252. ”North\Sea Slow to
Yield," January 1974, pp. 16-17. The North Sea is estimated to produce ' ¢
. about S-6 million b/d EE crude by 1982. Of this 3-4 million b/d will
( --be produced the Britibh ﬁector. Dr. Birks of B.P. estimates that &

the poteniyidl gas output is .5 billion cfd in the period 1980-1982. )
The British sector will produc o-thirds. " ) ¥




RABLE 5.3

ESTIMATES OF EXFPORTS OF TRINIDAD REFINED PRODUCTS

TO SELECTED AREAS, 1975 AND 1985

L (000 bbls)

1968 1971 1975 1985+

Central America 1,536 2,474 - -

South America 10,715 12,296 - -

West Indies 10,389 10,630 - -
) 22,640 25,400 28,575 38,430
Europe 26,993 24,274 20,617 1,000
Other 8’213 3,079 3)000 3)000
Foreign Bunkers 10,479 10,713 12,000 12,000
€8, 325 63, 466 6h,182 54,430

Source: Government of Trinidad and Tobago, Ministry of

Petroleum and Mines, Annual Report, 1963, 1971.

*Estimates

by 1985 this vast increase in indigenous crude and gas, the rapid

expansion of refinery capacity in Europe,1
- 2
fuel oils to gas, coal and nuclear power, will reduce Trinidad (and

Caribbean) exports of refined producfs conaidé}ably. The\amount of

exports to Europe in 1985 is arbitrarily put at an amount of one

million barrels.

Table 5.3 indicates that Trinidad can be expected to

143

and the planned shift from

| I
experience a decline in its volume of exports of refined products to

markets outaidg the U.S.A. In 1975 exports to.markets outside the

U.S.A, are expected to increase slightly to 175,000 barrels per day

—_——

lpetroleum Press Service, September 1971, pp. 335-336. "No

Let Up in Refinery Expensiom,” February 1970, pp. 46-49.

2The Petroleum Economist, "Vers une nouvelle stratégie de

1'énergie,” JPIIIet 107%, p. 25F.

.
LS
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a

and then decline to 149,000 by 1985. 1In addition to this shrinking
demand in Europe, in the Caribbean and Latin America area Trinidad .
continues to face competition from growth in new domestic refineries
and ‘additional new export refinery capacity which make inroads into
local marketi also.l Estimates of total exports of refined products

to a&} markets are shown in Table 5.k.

TABLE 5.k
ESTIMATED EXPORT POTENTIAL FOR TRINIDAD REFINED PRODUCTS

REIATING TO U.S. SUPPLY CASES II, III, 1975-1985

(000 b/d)
\ L4
Trinidad Exporté Expofts to Total
to the U.S.A. other markets exports
1975 1985 1975 1985 1975 © 1985
Case II 352 b6 ° 175 149 527 565
Case III Lo7 N 175 149 582 793
Knop & Roords # é
Supply Case I 270 IV 175 1k9 Lhs 560 ;
Supply Case II 195 311 17% 149 370 k6o .
\
P :
\
¢
( lpetroleun Press Service, "Caribbean Island Refineries,”
January 1969, pp. 1li-16. September 1971, Table II, p. 335.




1Ls

For the Knpp-Roorda Supply Case I total potentialkexports of
refined products from Trinidad tg\gll markets are expected to be
445,000 barrels per day at 1975; and 590,000 barrels per day at 1985.
No adjJustment for prices was-made in demand from other markets. An
examination of the difference between Case III and the Knop-Roorda
Case for the U.S. exports suggests a 30 per cent adjustment. That
is, total demand 1s more likely to be 390,000 barrels per day in
1975 and 545,000 barrels per day at 1985, with lower limits of
315,000 barrels per day (1975) and hls.,ooo barrels ’Per\t'iay (1985).

Total production of ré}ined products is equal to total
exports plus local consumption. Local consumption in 1970 was
3.6 million barrels;1 assuming an increase in energy consumption of
8 pe; cent2 one derives estimates of local consumption of refined
products at 15,000 barrels pér dgy at 1975 and 33,000 barrels per day
;t 1985. Table 5.5 gives estimates of total production of ;efined
petroleum products for 1975 and 1985. These estimates are worked out
for Supply Cases II, III apd Knop and Roorda (adjusted) Supply Cases
I and II. The total refinery capacity required to produce these out-
puts is also derived. The policy implications are clear; if current
U.S. import policies remain unchanged at 1974 prices Trinidad

0

refinery capacity should remain fixed throughout the mid-seventies.

" lgovernment of Trinidad and Tobago, Ministry of Petroleum and
Mines, Annual Report, 1970, p. 37.

2Rate used by S. H. Schurr and P. T. Homan to estimate energy
consumption for Caribbean area..[ Schurr and Homan, p. 172. Thisas per
cent rate is based on past trends in real GNP growth and does not
include new energy demands expected from planned energy-intensive
industries; but this 1s largely & demand for natural gas and as such
1t does not affect the estimates in this section.
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»
“\‘x TABIE 5.5
o . .
Es'rmn:sx‘d’ TOTAL DEMAND FOR REFINED PRODUCTS <
AND REFINERY CAPACITY REQUIRED AT ],9(15 AND 1985 |
(000 b/a)
Local . Required#*
Total consumption Total refinery

\ %r;%s p) ‘{;TSIM%BM; 195};mxl]d®5 2375‘:1;%35
Case II 5 65 15 33 sk 598 695 667
aCase 111 Tsee el 15 /3T 7 a6 ees 922 o N
Knop & Roorda I 390 545 15 33 405 578  bs2 645 \
Knop & Roorda IT 315 M5 15 33 | 330 3 368 500

*Assuming that refinery operates at 0.95 capacity; and using
estimates of throughput in Table 5.6

By 1935, however, additional capacity of just over 100,000 barrels per
day will most likely be required. If on the other hand U.S. 1m£ort

pélicy shifts towards one of ma.ximum refinery requirements, then there

KN

will be excess capacity in Trinided duri/;/xg the mid-seventies which
1 N |
/seem, therefore, that refining

/

capacity should not be inf:reased beyond/ present capacity \ It mst be

will be Just used up by 1985. It would

.t
+
b4
2
N
4
o
B
'

remembered,. however, that th17 cap&ci\t refers only to distillation
capacif:y for producing main]7# fuel oils for the U.S. and other markets.
There will be at least need for another desulphurization plant of
50,000 barrels per day if local East Coast crudes are not used.
Present market conditions suggest caution in planning fuf;ure capacity

along the traditional market strategies of the multinationals.

©
o

- |
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Import implications for Trinided and Tobago. Given the
preaen;: rate of production and the reserve situation in Trinida@, it
is reasonable to assume an increase- in output ;’r&m approximately
230;000 barrels per day at 1975 to 300,000 barrels per day at 1985.
This is based on the assumption that production of Trinidad crudes
from land and older maerine aress can be stabilized at exiasting prices,
apnd increased from the East Coast Continental Shelf, Northern Marine,
Gulf of Paria, and Columbus Basin. Table 5.6 below shows estimates of
refinery throughput, total dowestic production of crude, and imports
of crude for Trinided and I'I‘obago'at 1975 and 1985. These ‘estimates :
with respect to 1985 are, of course, wore \,speculative because of the .
greater uncertainty relating to estimates of output based on un-
discmrrered recoverable ;eserves at 1985, However, an expended r;:].e of
domestic production in the fut:xre of the Trinidad refining industry as
suggested is not an unreasonable projection. At present world\market

prices, howevet, for light low sulphur crudes it mey profit» Amoco to se)ll

wumatay -,

its marine crudes on a world ﬁarket vhich pays a premium for crude with

high motor gasolene yields, rather than process it and sell it as fuel
/

oils at a ouch lover price\. This, plus the fact that Trinidad:

thmd i ik ot v 9o -

refiperles are built for refining sour crudes, may mean that future

B

S
e,

barrels of Trinidad oil will not be available for refining in Trinidad.

This is got pnecessarily a bad thiné gince it could mean an expanded

market for the Trinidad oilg:lx]:dustry\in the U, J.A; For instance, 'l‘exac;:
Trinidad would most likely retain it; East Coast market on the basis of
imported crudes, axed Amoco crudes will go to ites refmeri;s in the East
Coast U.S. markets ;t prenium prices. Total eg:port of fuels may, therefore,

1

AN




- TABIE 5.6
. ESTIMATES OF REFINERY THROUGHPUT, DOMESTIC PRODUCTION ~

AND IMPORTS OF CRUDE FOR TRINIDAD }\m_) TOBAGO, 1975, 1985

' (000 b/d) "
|
. 1 9.7 5 1l 98 5
‘ Pro- | Through- Pro- Througn-
Imports duction put#* Imports " duction put*
Case II 375 200 ° 575 33 300 63k
¢ Case TII 433 200 633 576 -—30 876
Knop &' Roorda - ‘
(adjusted) .
Supply Case I . 229 200 L2g 313 300 613
* Supply Case II 150 200  °350 175 300 475

/ b

*AdJusted for & per cent pefidery loss.

increase or tend to remain constant as the decline in refined prpdugt
expori:s are of:qet by increases in marine crude expor‘taa. Total expérts

may, however, decline in the 19908 after cm:Le produc'i‘:ion reaches its \

peak. Any expansion in the scale of Trinidad's oil industry beyond tha.t
suggested in Table 5.5 Z](Knop and Roorda Supp],y Cases) will have to be

——

based on the dsvelopment of the country s natural gas resources. In

an; case the emphasis on export refining my*have to be redugsd to
\\ free energy resources fo;- planned domestic tﬂ&ustrml ﬁsage .‘ Moreover, |

- the structure of petroleum trade may be altered to reflect a mere |
o/ptimum combination of energ products to chemical products as compured . ‘
with the present almost 100 per cent energy products structure of “
exports. Further examination of the reasibility of these altemativea
and the net discounted benefits to be derived from them, as well as

. the beneﬁts that my have aécrued in the peat requires estimutea of

[
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costs in production and fefining. The following chapter will analyse

historical costs and estimate long~run costs in the Trinidad oil =

-

industry.
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CHAPTER 6

e

COSTS IN THE TRINIDAD OIL' INDUSTRY

The analysis in Chapters 4 and 5 leaves unanswered some
fundamental questions relating to the benefits accruing from the
-
development 91’ Trinidad's hydrocarbon resources. It is important

to know whether the net direct benefits derived from these

" resources are being maximized and what part df these benefits accrue

to the Trinidad government as opposed to the oil companies. To
answer these questions one needs some measure of benefits. One

P
good index of total net direct benefits is the discounted flow of

revenues in excess of marginal cost over the life of the asset. In

the previous chapters we presented estimates of world market prices

for crude and its products, and developed forecasts of these prices
: {

up to 1985. Since world oil prices are given for the small host

country, it remains only to determine marginal cost of crude production -

and refining In Trinidad in order to determine the total net \beneﬁts
aceruing from its oil industry. i
This chapter contains derivations of incrgmental cost per

daily barrel for both crude and compéaite product produced from crude \

~of a given quality. In it are presented an hdstorical analysis of 5.

changes in cost r}:lative to changes in prices in the world oil market,

and tests of the notion traditionally promoted by the compenies that

|
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as the oil business in Trinidad 1s more- expensive than in most places
. P
the companies are not "making money". An evaluation of whether the

Trinided government is maximizing its share of total net benefits

*
derived on the basis of these costs wiil‘ be presented in Chapter 8.

The first part of this chapter presents the Adelman model for
measuring long-run cost of produc ing crude and applies it to the
Trinidad case; the second part deals with long-run cost in refining:
it sets out a theoretical model for the development of historical
aqd long-run costs in the Trinidad refining industry. Finally the

third part deals with the profitability of the Trinidad oil industry.
?

~

Long-run Cost in Crude Production

Model: the measurement of incremental cost per daily barrel

of crude. There are two elements of costs involved in the production

of ‘the incremental barrel of crude oil: (1) ;apital or development
costs, and (2) operating or extraction costs. The first relate to
expenditures on the drilling of a well or wells into a known reservoir.
The second pertain to the extraction of crude oil, that 1is, outlays on
the equipping of wells and the building of surface facilities such as
pipelines, gms separation units and storage facilities. This section s
presents the Adglmn model f_or measuring capital and operatfing costs

in an extractive resource industry.l \\

In crude oil production it is the well that is the productive

[y

Ithis model 1s based on the work of M, A. Adelman, The World
Petroleum Market, and Paul Bradley, The Economics of Crude Petroleum

Production (Amsterdam: North Holland Publishing Co., 1976).
—< &
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unit, but since each well in a known reservoir is interdependent with

the other wells it is logical to deal with the reservoir as the pro-

ductive unit. Moreover, each reservoir is 8 self-contained system with

a fixed quantity of crude oil; therefore, for any gﬂ‘iven technology one

¢annot :increa.se the ultimte quantity of recoverasble crud?e oil fx"om a 3
reservoir by drilling wmore wells in the reservoir, one can only“extract
a given recoverable quantity in a shorter period by drilling a certain
number o;’ yidely spaced wells;l or extract the same quantity in a
longer period of timeé by drilling fewer wells. Drilling more wells
means making a greatelr capital outlay in order to recover é. given
quantity of crude oil1from asgi*/en reservoir in a shorter time period
than the initial capital outlay associated with one ,well would have
achieved. In addition, the developu;ent of a reser:roir requires not
only the initial capitai outlays which create new production capacity

but continued investment to replace capar.:ity lost as a result of the

[¢]

wATEGH

Let the area under the curves in Figure 6.1 represent the”

-
amount of crude recoverable from amgiven reservoir under different

drilling programmes. Assume that the areas under the two curves are

equal; ql(t) is the level of Aoutput associa;:ed with the initial : v
capital 1nve?tment (I) at time t such that if the initial investment

is not increased the recoverable 011 will be exhaugtéd at time tl

q2(t) is the level of output associated with increased invmstment in

.

the drilling of additional wells in the reservoir., Then -

n \

l1¢ the wells are not’ widely spaced well interference reduces
the productive potenrig\l of each well. |

!
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Output (q)
\
to ty time (t)
FIGURE 6.1
'Dé OIL SUPPLY: INVENTORY MODEL

dql/dt > dqo/dt weans that increased investment in drilling causes

crude d'eposits to be used up more quickly, i.e. at time to as

compared with time t,. Given the relationships above and assuming
), ¢ 1 Rd

that output declines exponentially, we can now write the following

eéguations:
a = h(qt/gt) 61
vhere a is the rate of decline ‘ N
Ry = total recoverable reserves at time t. ‘ . \\\\
q(t) = £(Iy) | T g 6.2¢‘\\

The ratio Aq/AIt increases initially as investment (capaclty)
increases over time, but ultimately declines for a given reservoir or
basin or field, i.e., incremental coa\t increases as cumulative pro-
‘duction increases. Since init‘ial investments are always known and the
initial output per well is usually avatilable it it “possible to determine
the initial outlay requlired to produce the initial increme:nt;_ in output

|

. !
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This, however, umust be discounted over the 1ife of the resource in
order to determine the capital cost of producing the incremental
barrel of crude oil.

The present value of capital required to produce an
incremental barrel of crude over the life of the project (1i.e. time

T) is in the discrete case.

3
I =Z7r£ Zqy, [:1/(1 + )Y 6.3

where ‘ / ]

I = development investment
q¢ = output of crude at time t attributed to I
T = total number of production periods ‘

1/(1 +r)* = the discount factor applied to returns from

periocd t with discount rate r

[
"

development cost per barrel of crude

Z. 1s an unknown and cap be solved for in the following expression:

¥

= I
St (Vs nt] 6.4

Since the rate of decline 1in production a?d rate of output in any

Z

future period is more likely to be a continuous function of time

equations 6.3 and 6.4 can now be rewritten as follows:

joTZq(t)e‘“dt ‘ 6.5

I

N
1"

1/ ,{)Tq(t)e‘rtdt 6.6

~

where

q(t) = a function representing output‘at time t associated
=

with ‘1nvestment I

4
“
4
4
3
¢
;
%
:
A
'
E
g
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duration of the production period (life of resource)

—3
t

-rt

disc8unt factor applied to returns at time t with
discount rate r.

In equations 6.5 and 6.6, q(t) can be replaced by the L
production profile qoe"”t where "a" represents the rate of decline in

8 reservoir and fqo is the initial output. The\ new equations are the

following:
I = [Tzqe {8+ Tlat 6.7
z = I/q foTe'(*il + Trlgy 6.8

I/qo is the investment required per initial daily barrel of crude.
The integrated segment is the pr;sent barrel equivalent factor (FPBE).
In order that a reservoir becom;s a productive unit it

requires a flow of funds to cover the current costs (Y) incurred in
bringing the incremental daily barrel of oil from in the ground to
the well head (lifting cost), moving it to stock tanks, processing it
in gas 0il separators, gathering and loading 1t.1 \ These costs are
estimated over the 1life of the project and must be "present worthed"
or "levelized". Qperating or extraction cost per barrel is derived
by solving the following \aquation for Y:2 N

- T -
J;TE(t)e T jOYq(t)e Ty 6.9

where

» )

E(t) = extraction expenditurae as a function of time.

lSecondary recovery method not considered at this point.

%For a detailed account see the following works: Bradley,
pp. 126-127; Adelman, The World Petroleum Market, p. 52.

% o 58334051 Al s Bl $1G
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By putting q(t) = qoe_at
where
a(t) = output at time t
a, =2 initial output
a = the decline rate

1
it can be shown that for t = T, Y is given by:

T
E[ e Ttat
Y = o} g X (a+ r) 6.10
q r
q /Te'ate'rtdt 1
O (o]

S

Total incremental cost per daily barrel is given by adding equations

6.% and 6.10, i.e. Z 4+ Y.
« The capacity investment model outlined above {equations 6.5
to 6.10) can be generalized to measure incremental cost for a basin

or region by summing total cost per incremental barrel over all

reservoirs. The aggregated cost so derived is merely an approximation

of the economists's concept of marginal cost; for as in most practical

situations it 1s very difficult to obtain data that would enable one

to estimate development cost for every reservoir in a basin or region.

Such estimates can best be interpreted as average cost pér. incremental °

barrel. Even more important, serious problems arise as ; result of
the fact that time‘ series data may be used, so that it is not always
possible to distinguish between the effect of "movement along tI;e

supply curve prevailing within a period and shifts of the curve” due

to innovation2 and/or the discovery of new reserves. Notwithstanding

1Bradley, P. 126. E is assumed to be constant as long as the

reservolr is being produced, regardless of JAhe rate of output, q.

2Ibi_<_i‘_., p. 36.
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these weaknesses, we can now derive estimates of the incremental cost

of production in Trinidad for 1963-1968.

Accounting cost and cost per incremental daily barrel of crude

in Trinidad, 1963-1968. The estimates of cost dirived below are based

on data ;&ertaining to the three major companies operating in Trinidad.
Ho‘uejver, since these companies account for a.bouj; 98 per cent of the
total production of crude (Table 6.1) and 100 per cent of refining .
output the results ogtained are representative ;71’ the industry as a
whole. Between l§63 and 1968 crude output for the three major
companies increased by 18.7 million barrels, or 51,233 barrels per
day (Table 6.1). This increase in daily output represents only the
net increase in capacity, that 1s, gross increase less loss in
capacity.ﬁis reasonable to assume that capital expenditures in
this peridd were partly allocated to replacing the decline in
productive capacity and partly to adding new capacity. To measure
incremental cost, therefore, one needs an estimate of loss of capacity.
The decline rate of reservoirs is a good index of loss of capacity.
For Trinidad a rough estimate of the decline rate can be
obtained by taking the reciprocal of the reserve ratio (R/q):
Trinidad's proven ré:fg_g.rves at 1968\ were ;bout eleven times its annual
production. Therefor:, the decline ra.tge at thz;t point may have been
about 9 per cent per annum, This‘estima;,e seems to be supported by

the history of the performence of the 1ndustry.1 Making allowances

' ) / \

1Dr. D. R. Craig in a study on oil and gas conaerval\:ion in
Trinidad pointed out that the rate of depletion of remaining recoverable
reserves’ in Trinidad increased from about 8 per cent per year during the
early 1930s to some 12 per cent per year in the 1956-1959 period. -
Craig, 011 and Gas Conservation in Trinidad (Calgary, Alberta:November
1960), p. 18. ‘ i

\
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TABIE 6.1 ' )
TRINIDAD AND TOBAGO CRUDE OII, PRODUCTION: ACTUAL AND FORECAST, 1963-1963

I_Jg_i;gé 1963 1964 1965 1966 1967 1968
Texaco - Mns barrels 18 -1 17.4 "17.6 22.8 30.0 29.7
Shell Mns barrels 5.1 k.9 4.8 L7 4.3 3.6
British Petroleum - Mns barrels 8.4 9.5 9.7 9.7 9.7 8.4
TNA* ‘ - Mns barrels  _15.3 16.6 15.7 17.4 20.3 2’4.2'
Total major companies Mns barrels _ L47.2 h8. 4 k7.8 54.6 64 .4 65.9
-Percentage of total companies .97 .97 .93 .98 .99 .99
‘Total companies — k8.7 hg.7 k8.9 55.6 65.0 66.9
Production thx:ee ma jor compa.niés OOON 132.6 131.0 149.6 176.4 180.5
g&u:is(::g:no;u ;:;;::;n * 000 b/d\ - 1458 1.7 1304 1185 108.5

N ——

. Sources: O. A. Capon, Report on Estimates and Reae:ves of Crude 01l and Natural (?\b.a for
Trinidad arnd Tobago, Ministry of Petroleum apd Mines, 19064,

Appendix k-A, Table h-A-1.

¥TRA is a holding company consisting of Texaco, Shell and British Petroleum (in May 1969 B.P.
sold its shares to Trinidad Tesoro).

8sT
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discoveries and a limited number of rigs operating in the territory.

. 159
for the improvement in the reserve position%s ae result of thie\
development of the Soldado rlservoirs, it is very possible that“,\_ the
decline rate may have been in the range of 8 to 12 per cent per N
anpum for the period 1963-1968. Output grew at the geometric rate
of approximately 7 per cent per anpum in the five year period 1963
to ’1968'. ' That is, net capacity grew at- a‘ratg of about 7 per cent
per annum. The sharp decline in output after 1968 suggests that the
decline rate may in fact be closer ‘Fo 12 per cent'/, say 11 per cent,
and the growth in cavgacity {allowing for secondary recovery)l
possibly 10 per cent‘. That is, gross new capacity must have been
at least 107,600 barrels per day (Case I) or 2.1 t}imes the net
increase of. 51,233 barrels per dz;y in order to offset the natural
decline in output of reservoirs. The actual performance ,for this
period was much better than expected (see Table 6.1), but this is v
dve largely to the unusual production performance in the Guayaguayare
fields during 1967 and 1968. \

As a cross check, a;mother estimate of gross capacity (Case IT)
is derived, using output data prepared by%r. 0. A. Capon, a United
Nations technical adviser to the Mostofi Commisgion (see Table 6.1).
Mr. Capon mdg projections qf erude output afteg 1964 assuming no new
His forecasts indicated that .out;\xut would decline at a ge;:metricK rate

of about 4 to 4.5 per cent per annum. According to these projections

- l‘l‘en per cent of annual output at I964. 0. A. Capon, Report \
oh Estimates and Reservesgs of Crude 0il and Natural Gas for Trininad

—

and_Tobago, Ministry of Petroleum and Mines, 190%. .

\
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the cumulative production for the five years 196L4-1968 wpuld have been
625 to 645 thousand barrels per day, the gross capacity created by the
development outlays made in that period.

The Mostofl Report showed that total developmental expenditures
by the major companies were expected to be about w.I.k'$185 million1 or |
U.S. $108 million® for the five year period 1964-1968,3 that is, the
initial investment re:quired during that period to produce futqr;
daily incremental barrels of crude was about.S. $900 to $1,000

(Table 6.2).

TABLE 6.2
INVESTMENT PER DAILY INCREMENTAL BARREL
OF TRINIDAD CRUDE, 196L4-1968

Gross capacity Developnent Investment

added 1964-68 investment per daily !
000s barrels 1964 - 1968 barrel
daily U.S. g ms U.S. $
(1) (2)/(1)
Case I 108 108 ! 1,000
. Case II 125 ' 108 8oLy @

{ . .
\ .
[

lvostofi Report, p. 33. The Commissioners reported estimates
of planned expenditure on drilling and capital investments for the

three major companies as W,I. $300 million. The outlays for drilling, "i
production and inland transportation of crude oil were given as
W.I. $185,000,000, ‘ a , ,

A . ~

ZConversion factor W.I. $1.T1430 to U.5. $1.00..

3 review of Re&:orts and r&onthly Bulletins of the Ministzxv of ‘
Petroleum and Mines seems to indicate that thfs U.S. $108 million
would have been spent almost entirely on dévelopment as opposgd to
exploration (wildcats, Lahee class A2, A3).
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Assuming a project life of twenty years, a%ecline rate of
0.11 and a discount rate of 0.20,development capital costs per daily
\
barrel for Case I and tase II are as follows:

Case I Number of present barrel equivhlentsl = 3.70 x 365 = 1,350

VR
Capital cgsi,per daily barrel = 1000 = U.S. $0.7h
1350
N
Case II Capital cost per daily barrel = 864 = U.S. $0.64
1350
\

In Table 6.3 production costs are shown for the major companies
for the year ending December 1962. Operating expenditure per/ barrel \
(expenditure on 1ifting, well repairs, storage, loading, :etc.) is
obtained by taking a weighted average of land and marine operations.
The per barrel cost (T.T. $0.b4 or U.S. $0.26) when multiplied by the
discount factor (9_-_+_r) glves long-run operating cost per daily
incremental barrel,ri.e.,Y s (lo55)(0.E6) = U.S. $O.l&0.2 This
operating cost is very high compared with that for the Middle East,
Venezuela, and Africa. However, it ref}ects the éompanies' polic:;r
of increasing expenditures on secoﬁ%.ary%recovery me;_:hods as a means
of offsetting the rapid decline in output from land concessions.

Total cost per incremental daily barrel of crude can now be

derived by adding the estimates of operating and capital cost derived |
- - \

i

above. This is in the order of U.S. $1.04 or U.S. $1.14 per daily /
incremental ba.r;‘el depending on which method is used to derive gross
capat_::fty added. These costs compare favourably with those derived

by other methods.

IThe PBE dtscounting factor 3.70 is obtained direcl from
Appendix 6-A for a = 0.11 and r = 0.20.

2See equatfion 6.10. ) e ’ ’ )
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TABLE 6.3 - » .
’mmygp PETROLEUM INDUSTRY CRUDE OIL PRODUCTION COSTS FOR THREE MAJOR OIL COMPANIES )
T - | " DECEMBER 31, 1962 - T.T. $ . -
ke - Land operations Marine operations Total operations ) —
) —— Average Average Average
' - : cost Per- cost | Per- cost Per-
. 000s per bbl centage 000s  per bbl centage  000s  per bbl centage
Barrels produced 33,592 ( 14,632 48,224
Lifting costs, well ’ * - i S
.repairs, storage etc. 17,152 .511 20.7 3,795 .257 . 9.1 20,907  .u3h4 16.9 ° i
Royalties 13,322 .397 - 16.1 0,642 .27 25.9 23,96k " .97 19.3°
} Overhead ~_ 16,49k 491 20.0 L,709 .302 11.h 21,203 .40 173
- Depreciation 12,830 _.382 °© 15.5 "4 606 .35 11.2 17,436 _.362  1h4.1
2 . 1 -
( Sub-total - 59,798 1.781 7.3 23,712 1.621°  57.6 83,510 1.732  67.4
X ‘ f)rilling osts . : ‘ ! ‘
- T (incl. dry holes)* 24,165 .T19 29.2 17,424 1.101 2.k k1,580 .862 _33.6
Expenses billed to R ~ . :
affiliates ) (1,241) (.037) _(1.5) - - - (1,241) (.025) (1.0) v
~~ __Total crude oil .o/ e CN X : !
production costs 82,722 2.463 100.0 41,1362.812 100.0 123,858 . 2.568 100.0
<& - " %
" Source: Suhmission\wet, Marwick & Mitchell to Codmission of Enquiry into the 01l Industry
of Trinidad and Tobego. ‘ ' ) . s
AN : *One of the major companies expenses the cost of casing at the time a well is drilled rather
i than capitalizing and am:%zing such costs over the life of the producing property. Information is
not available to determine what effect, if any, this policy has on the crude oil production costs. .
» =
o] - ( g ! - %
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Table 6.4 shows average costs (accounting averages) from
various sources. Some of the weaknesses of accounting costs have

%

already been discussed (Chapter 1). Deapite these disadvantages,

-

however, the averages Th Table 6.4, rows 1, 2 and 3, provide, in

. accordance with economic theory, a sort of upper limit to incremental

cost derived by Adelman's method and therefore serve as a cross check.
The data show unit costs to have been very stable throughout the

- ' .
period 1960 to 1965, averaging U.S. $0.99,0or less than marginal cost,

. for the more productive concessions, and U.S. $1.52, or exceeding

marginal cost‘,/ for the less productive concessions. While there are:

s . .
obvious weaknesses with the data base used to estimate marginal cost

for the Trinidad industry, the estimates of U.S. $1. ol to U.S. $1. lll»

' per incrEmental dhily barrel appear to be supported by historical

costs in the industry.

s )

The estimates of marginal costs derived above are for the

territory as a whole and do not give the incremental cost associated .

~7
with a particulaﬁr field. Howe% one would expect that in the most
productive field.sl such as Guayaguayare, Palo Seco, l"yzabad, Forest
» q
Reserve, and Soldado, cost may have been less than $1.00 per :
L4 ‘

o

incremental dai\];y barrel (probably about 80-90 cents). Since Texaco
-owns about. two-thirdsl of these resex\ves the position of that company
relative to Shell argl British Petroleum in the Trinidad industa.'y is

obviously_atmgg. It would seem that wighin the Trinidad industry

Shell and B.P. operated the marginal fields vhich in a monopolistic

> - A\

1rable k3. B -
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T T TABLE 6.4 ‘ .
%~ . coMpARISON oF DAILY PER BARREL COSTS FROM VARIOUS SPURCES FOR TRINIDAD AND TORAGO
| BEFORE ROYALTIES AND CORFORATE TAXES - 1960-1968 R
- & 3 ]
U.s. $

A

; -

3
1. c::niiasion of Enquiry Estimates
(Trdnidad 011 Industry)

a.mn,mmmkaﬂmmncm‘
: + Submigsion to CO(pj.uion of
. Enquiﬁ‘ (3 mjor companies)

3-. B.«P/ \:) sﬁbmission to Goveryment
6f Trinidad and OWIU (B.PY land .

-, operations only)

4, Incremental cost: cash flow
* _method (3 major companiea)

Case I NS
.t " Case II'

e

Sources: Report ot Commission of E ui

(Londons KAndré Deutsch, 198%), p. 31.

126_9‘9

94-1.47 1.03-1.6

e

1.54

S

\
+

1961

. 1.59

Tables 6.2, 6.7, §.i2, 7.2, Appendix 6-C..

o
. o™ .
T et il

1963 1964 1965 196h-1968

.01-1.1&3g «99-1.52 X - -
™
1.21 - T -
L
1.38 1.59 1.47 1.49 -

into the 011 Indust

o

Notg: All costs are exclusive of royalty\:harges and taxes.

o

- - - ltlh

- . - - 1.0'4

of Trinidad and Tobago 1963-1

91
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merket would earn only monoboly rents, while Texaco operated those

‘fields that would earn differential rents, plus monopoly rents.

The measures of incremental cost derived above are largely

)

-

historical and do not adequately .reflect the future. They pertain {:9
development and operating expenclitures during the period 1956 to 1970
and, therefore, reflect the fact that known land reserves were already
in an advanced state of decline, and that in the latter f:art of thKe
period the three majors were "investing very little on exploration.
The cost of finding more oil on land, it will soon be seen, was about
to exceed thé MEFC in Trinidad's marine areas, and it is the latter
- !

— A
vhich is relevant for the future.

. Long-run cost of production: Trinidad marine fields, 1970- 1

1985. It is generally expected that output from Trinidad's land

reserves will continue to declipe or stagna.’ce. Future barrels of

oil are expected to come largely from the East Coast Cozﬁ\tinentalﬁ Shelf

fields, the North Marine fields, the Gulf of Paria and the Sov.‘th Marine - \

area. Estihates of capital expenditures in exploratibn and development

"presented in Table 4.5 for tHe Teak A and Teak B fields off Point

Galeota (Figure 4.2) éhow capital development costs at 1972 to be
U.S. $26,950,000. On the basis of this, and information pertaining to
the number of productite wells drilled and their initial productive. .
capacity, onme can derive MEFC and quasi long-run supply price of crude
oil SYD Trinidad. < o e

Between September 1970 and March 1972 eleven development wells

were d(illed (nine ln the Teak A reservoir and tvo in the 'feak B \\w

b , ; ,
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' the south west marine fields (Table 6.3),

* It is necessary, therefore, to exé.mine what may -happen to cost when '\

) 166
rgservoir) Wells in this area have outpiit capacity in the range
;&00 to 5,000 barrels per day. If we assume that the lower limit
represents the effective capacity, then initial development capital
per barrel is U S. $2,450 (U.s. $26,950,000/11 x 1 OOO) This give‘s
.a capital cost per incremental daily barrel eque.l to U.S $1.81 for

= 0.11 and r = 0.2q. Because of the sanding-in problems associated
with these fields operating cost is arbitrarily put at tuice\ cogt in
U.S. $0.25.1

this is multiplied by {a 4 ryome obtains a discounted operating cost

>
i.e., When

r
of ¥.S. $0.38 per barrel. Total development and operating cost is,

therefore, U.S. $2.19. An output of 1,000 barrels per day, however, ‘\

is considerably below the productive ca.pacity of the East Coast

Continental Shelf fields. In fact, since 1972 capacity has been o

greatly increased and major sanding-in problems reduced, so that in

1976 output from forty-seven wells in the Amoco concession exceeded

\
|

2,000 barrels per vell per day. At a level of 2,000 barrels per day

capital cost per PBE is likely to be U.S. $905, giving total costs \

per incremental daily barrel equal to U.S. $1.29.

=

Should the rate of
oK

output increéase to 3,000 barrels per well cost will tend to fall
further tovards U.S. $0.99 per incremental daily barrel (Table 6.5).
These costs do not take into consideration the fact that ag

R

the. rate of output per well increases the rate of ‘decline increases \

"

lrnis \makes allowance for the higher operating costs due to
workovers in the region and the fact ‘that south west marine fields are
located in weter depths between 100 and 200 feet as compared with Teak
fields which are located in water of 300 feet depth. -

¢
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TABLE 6.5
AMOCO CONCESSIONS: INCREMENTAL COST FPER DAILY BARREL
\
A. Decline. Incremental cost per daily barrel at various
rate rates of output per well ;per day - -
LOO 2,00 3,000 b,000 |
.07 1.96 1.15 .88 oTh
.08 2.02 1.19 .01 STt
.09 2.08 1.22 93 .9
.10 2.15 v 1.27 .97 .82
J1 2.19 1.29 .99 , .8h -
12 T o2.27 1.34 102 .87
a6 2.52 ' 1.49 1.0k 97 .
.20 \ 2.77 1.6k 1.26 | 1\07 / \\ %
B. . Incremental barrel cost assuming 5'O"per cent \
~-w___ 1increase in drilltmg. cost at og,tputa g
\ / 3,000 and L, s
: . 07
.08
.09 )
.10
11
> . .12
v .16 .
R .20
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output approaches the maximum for the area (5,000) and the decline
;etes shift upwards.

For the last three years all wells in the East Coast Continental
Shelf have been producing on natural flow. Because wells are pro-
ducing below capacity one may assume that the decline rate is quite
low, probably about 8 per cent. One can develop and compare
incremental cost per daily barrel assuming an 8 per cent decline rate
and an output bf 1,000 barrels pir well per day; a decline rate of
9 to 10 per cent and an output of 2,000 barrels .per well per day; a
decline rate of 11 to 12 per cent and an cutput of 3,000 barrels per
jill per day; a decline rate in excess of 12 per cent and an output
of 4,000 barrels per well per day. 'The incremental cost per daily
barrel for each of the cases above is as foilowg {Table 6.5 A.): about
$2.00 per barrel when the area is operating well below 50 per cent
capacity and the decline rate is-8 per cent; $1.27-$1.29 when it is
operating at 50 per cent cap:city with a decline rate‘ of 9 to 10 \per\
cent; $0.99-31.02 when 75 per cent capacity is reached with a decline
rate of 11 %o 12 per cent;: gnd\for output close toéfull capacity

incremental cost wtll be about $1.07 at a decline rate of éb per cent,

‘a sharp increase over the cost at a decline rate of 12 per cent and

output of 4,000 barrels per well per day. Because of the linearity
assumptions implicit in the model with respect to\the relationship
between the-decline rate and increase in productivity it would seem

o be alvays a good policy|to push production rates to close to full

. capacity. However, getting to full capacity in thé-Trinidad situation

has a‘\coLt attached to it. Assume that to get the output up to

-
N
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., optimum from 2,000 to 4,000 bvarrels per well per day requires an

additional investment about 50 per cent as large as the initial

drilling costs, i.e. $270,455 per well. This would add between

per well and nine to thirteen cents at 4,000 barrels per well per day.
(Table 6.5 B.). It is quite clear that it would be the best policy
to incur this capital expenditure to achieve the increase in capacity
since incremental cost per barrel will decline from $1.20 to about
$1.00 per barrel as output per well per day increases and tzagﬁecline
rate incréases from 8 per cent to 16 per cent. This represents a
kind of quasi long-run cost per incremental daily barrel for wells in
water depths 200-400 feet.

Table 6.6 shows cost multiplying factors\indicating variation
in cost witp vater depth., The factors show variations in cost
relative to typical land operations on a world wide basis. Further
examination of cost coﬁ&onents in Table 6.6 indicates that per barrel
cost in water depths at 600 feet is about double the cost of /wells in
shallow waters {100 feet); and for Sells in water depﬁhs 1,000 feet
it 1s\hbout three to five times that cost, for any given territory.
The gajor components of this unit cost are costs re;aied to productivn
facilities and development drilling. According to wbrld wide .

experience then one can expect that when drilling in Trinidad starts
\

in water depths at 600 feet and beyond (probably some time after 1935)

incremental:-cost may‘increase three to five times, i.e., $3.00-$5.00

4

per incremental daily barrel.

1
. - .
N o o
o -
. ‘ . .
.
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TABLE 6.6

VARIATION OF COST WITH WATER DEPTH

Cost component Cost multiglzing factor in water depths*
100 feet feet 1,000 feet

Expldratton drilling 2 2.5-4.0 4.0

Development drilling 2 4.0-5.0 5.0-8.0"

Pro&uc\:tion facilities 2 2.0-3.0 6.0-6.1
~ Pipelines 2 2.0-4.0 huo 6.0

Source: "Finance and Economics of Offshore Operations,
Harold B. Leeton et a* Shell 01l Company), World 0il, July 1973,
p. 93.

*The factor for land equals 1.

Incremental cost in developed fields. Some wells will have a

per barrel daily cost considerably less (10 to 25 per cent) than the
,  estimated quasi long-run cost of $1.00. Wells devéloped in fields in
close proximity to already developed fields (Teak-Galeota fields)
will be linked with the produptioﬁ facilities already serving those+
- fieldaa This will result\ in conaiderahle savings in the overall
1nvestment cost of putting hose wells into production. Some idea of
—incra@ental cost of the barréi\gr oil produced from wells so ted

can be obtained by making the following assumptions for the 1dad

situation: N .

1. Eleven new wells are to be drill

2. Drilling coat per day\remains unchangad .

3. Capital requirements ror\\\\Ihs\pnderwat T pipelines, equipping

vells, providing shore facilities, and loading-facilities, will .

| be either a) 50 per cent of that reqpired for Teak A and Tesk B

1 S
| dme—
'u\ + L..»

\
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production platforms at March 1972, or b) 75 per cent of that

required for Teak A’and Teak B.

Table 6.7, shows the expected changes in incremental cost per
barrel of crude produced in the east coast field, Trini&ad and Tobago,
for wells operating at different levels of outpub per day and in close
proximity to Teak A and Teak B:or the Teak-Galeota fields. The
analysis suggests that one can expect incremental cost per barrel for
the surrounding fields to be in the range of $0.75 to $0.90 for a
decline rate of .11 and a discount raﬁe of 20 per cent, and a 50 pef
cent reduction on facili}ies cost,

Table 6.8 shows cost for various chline rates under assumpqgons
1 to 3a). It is obvious that cost QQes nét respond very q&ickly to
changes in the decliné rate. For outputs 2,000 anq 3,000 barrels per
well per day incremental daily barrel cost remains”?h the range
U.S. $0.75 to $1.08 for decline rates between .O7 and .16. That ig for
an increase in the decline rate of 129 per cent the cost variles by
L4 per cent with outpn? variations petveen 2,000 barrels per well and
3,000 §arrels per well. i

Table 6.9 shows cost when initial facilities cost is reduced
by 25 per cent. The~variation in cost for wells producing at a rate
between 2,000 and 3,000 barrels per day is in the range U.S. $0.77 to
U.S. $1.15 for decliPé rates .07 to .12. The less productive wells
exceed quasi long-run ézst'($1.00) for, decline rates greater»than .08.

It would seem that the cost of producing an extra qurel from
a known reservoir in an east coaat'ﬁarine field that is already being
developed is aboﬁt U.S. $0.75 to U.S. $1.00 (?aﬁle §.8); while the

]

.
1




TABIE 6.7 -
. -
’ : IONG-RUN. SUPPLY PRICE FOR EAST COAST TRINIDAD CRUDES
AT VARTOUS LEVELS OF OUTPUT (1970-85)*
“Output ,
) barrels + Development Initial capital Initial Initial cost Operating
. per well No. capital per well capital No. per PBE - cost

1,000 11 16,450,000 1,495,455 1,495 1,351 1.11 3
2,000 . 11 16,450,000 1,495, k55 48 1,351 .55 .38
— 03,0000 . 11 16,450,000  1,k95,k55 498 1,351 .37 .38
== 4,000 ;_ 11 16,450,000 1,495,455 373 1,351 .28 .38
} : o - B
*Assumes a 50 per cent reduction in initial facilities cost.

3

R P L VLT WO

Total cost

: r wells U.s. # u.s. $ barrel EBEs _ U.S. U.S. U.S.
T (1'; () (33 TR W)TFW%G)‘ _‘ETL T‘)‘(?Tﬁ(ﬂ'r

1.9
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TABLE 6.8
INCREMENTAL PER BARREL COST FOR VARIOUS DECLINE RATES AND
A 50 PER CENT REDUCTION IN INITIAL FACILITIES COST /
\ /
Output Initial
per well capital
per day y
(barrels) /
1,000 1,495 1.33 1.37 1l.b1 1.4 1.9 1.54 1.72 1,88
2,000 48 .83 .86 .89 .92 93 97 1.08 1.19
3,000 Lo8 67 69 T2 oTh .15 .78 87 <95
1,000 373 .59 .60 .62 .65 .66 .68° .17 .8k
‘ ,
- \
TABIE 6.9 5
INCREMENTAL PER BARREL COST FOR VARIOUS DECLINE RATES AD 4
A 25 PER CENT meTIOIiIQ IN INITTAL FACILITIES COST : \ ,
Output Initial .
per well capital
per day per _ Decline Rates :
{barrels) barrel a=.07 a=.08 a=.09 a=.10 as.]1 a=.12 a%.16 a=.20 .
' UB$ USy USSP US$S USH US$ \%S$ Us $ :
1,000 1,973. 1.64 1.69 1.75 1.81 1.8 1.91 2.12 2.17 4
2,000 987 99 1.02 1.05 1.09 1.11 1.15 1.28 1.33
3,000 658 .71 .80 .82 .86 8T .90 1.01  1.06 |
4,000 k93 66 .69 .71\ T v 78 .87 .92 |
‘ \ '
{ *,

. \./F»
-



" ~expected® cost per barrel of bringing into production a well that is

in e new field considerdbly remgved rfrom existing production
facilities is likely to cost about U.S. $1.20 to U.S. $1.25 per
barrel (Table 6.9). Thisa; applies,‘however, only to wells in water
depths of 200-400 feet and for which output levels exceed 1,000
barrels per well per day. As drilling extends into waters exce\Fding
40O feet gpd up to 1,000 feet cost is expected to rise to as high as
U.S. $4.00-$5.00 per incremental daily barrel. At the present world
market price of U.S. $12.00 (real terms), forecast to last at least

until 1985, the gap between cost and price is large enough to main-

Stain continu\ed interest by both the Trinidad government and the oil

companies in the development of Trinidad's marine territories beyond
<
1985. At present cost the surplus, after making allowances for+!
20 per cent profit on all development outxlaya, is about U.S. $10;OO.
The Trinidad \gcvernmekxt levies a 50 per cent tax on prothts, while
royalties and other payments to government a\mount to ébout ,15-20 per
cent. On each barrel, therefpre, the Trini&aé. government gets about
U.S. $7.00 leaving the compan/’ies e surplﬁs of about $3.00 p?r barrel.
This will be rgghiciec} corsiderably/ as development pushes outward into
deeper waters. Cost tan be expected to rise to U.S. $5.00 so that
at a real price of $12.00 per bpa.rrel the surplus will be about |

U.S. $7.00. At present tax rates per barrel the Trinidad government

will get about $5.00‘per‘ barrel and\ the companies about $2.00 per \\ “

barrel in 197k dollars. This is about four times the amount the

compenies can expect to get in the Middle East or Venezuela, i.e.,

“ betvean U.S. $0.40 and U.S. $0.60 per barrel.

\ ' - \ )
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: If one.considers the Trinidad situation, in terms of leminal \) ‘ 1
tax refezjence prices for 1974 and 1975 the ‘governnq:ent tax take zis (
even higher than indicated above. Tax reference p:girc‘es as set by the -
Minister of Petroleym and Mines were U.s. $14.93 for East Coast
Continental Shelf crudes and U.S. $13.73 for Soldado anc:l other crudes
at January 1, 19Th. In 1975 there were about three increases in the
price so that by January 1, 1976 these prices stood at $17.43 and
$16.23 respectively. Even when adjusted for inflation at a rate\of
15 per cent these prices are still high ($14.00-$15.00) thus N ;

. \

- reflecting the high quality and profitability of crudes from the East

Coast Continental Shelf fields.

From the discussion in Chapter 5 it<is clear that the-

refining function dominated the Trinidad oil industry throughout
the period 1956 to 1973. The rapid decline in the old concessions

o during the 1960s made refining even moreé 1mp6rtant. Because of the —

integrated structure of Trinidad's oil industry 1t 1s {mperative that
one derives costs in refining during that period in order to determine

y profitability in the industry as a whole‘and assess government

)
¢
k]
&
H
o

policies and the oil companies’ strategies. The fpllowiné‘ section

deals with long-run cost of refining in the Trinidad oil -industry.

? Long-run Cost in Refinin\g

| Long-run cost in refining is the expécted increase in cost
- ’

;, bnecessary to produce an incremental daily composite barrel of

T

( refined products from a crude of specific quality. It is the

\

¢

annual capital cost (ACC) plus direct operating costs per
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incremental barrel. In theory estimates of long-run refining cost
»i s ' -
cdn be developed by using a discounted cash,flow method. 1In practice,

however, it is extremely d%fficult to forecast fuﬁﬁre technology in

refining and direct operating cash outlays in the distant future.‘ The
estimates for Tr%gidad derived below repfesedt, therefore,~pistorioa1

trends which are assﬁmed to hold true in the future. The methods for .y

} ]
estimating the two components of refining cost are set out belov.1

\ ) . |
\ ) - . \
\

\\Model: Annual capital. cast. Adelman defines annual capital l

cost (AdC) as the sum of dolla¥ values a;sociated with the following \ \

4 ”

T

elements of capital coét: i ' . ‘a’ .

. 1. Annual return on equity (AER).

2. Interest oniqsft capital.

JUPIRT SRR

3. Debt repaymenﬁqumortization).

h, Income tax. \

Y

He argues that since the refinery bperation is subJect to taxation w

Al Nu&f’ndﬁtﬂ& ~—

like any other #ndustry the company can and must consider the rate

of taxation in -making decisions about new investments.2 e
Since 1ong-run price in a competitive market situation will .
Just cover the annual capital cost (ACC) plus the operating ost

a

necegsary to produce the 1ncrementa1’unit of output (a barrel of

R Mt st e R

product), the firm earns no surplys profits and net earnings bBefore.
- o

taxes are equal to ACC.less depreciation less interest charges. 3

Ihe method-used in deriving refinery costs in this section:
is borroved from M. A, Adelman, The World 01l Market. ' :

‘ . -
& 2pt the level of the crude production function,-however, mogt

payments to host governments are determined by a bargaining process.

Income taxes on oil are determined as a part of this bargaining’ : .

proc¢ess and |are, therefore, ignored in measuring supply»price for q&ude ’

oil product n.

.
4 I - 7

! ~ ‘ b ~ L
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Income tax is some percentage of net earnings, which in general Qill
be assumed to be 50 per cent.
One can now define annual equity return (AER) as follows:

AER = ACC - interest - debt repayment - income tax -

T

ACC - interest - debt repayment - 1/2(ACC -.depreciation

- interest)

1/2 ACC + 1/2 depreciation - 1/2 interest - debt repayment.

v

This gives

ACC 2(5ER) - depreciation + interest <4 2(debt repayment) 6.11

A

One néeds to develop a method for deriving AER before

estimating ACC. If we define equity capital required (E) as the

% -

'preséﬁﬁ value of future streams of earnings (i.e., AER), then E is as

follows:

E (AER) S Te-ttat 6.12

where
T =3 service life of asset

annual rate of discount on equity capital.

r
From equation 6.12 one derives

(aer) = E/f Te-Ttat : - 6.13
It is now possible to determine what annual equity return must be earned
in order to induce one dollar investment on an initial daily barrel of
product, given the life of the service and the rate of discgunt. For
instance, assume a refinery investment of $100 per daily b;rrel of
which $50 represents the equity portion, then $50 is the preseﬁf value
of future annual equity returns (AER) that is:

$50 = (AER) fo Te-Ttat and AER = sissc/_/:j Te-rtqt,

There is an implicit assumptign in this formule that the refinery is
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'@f 0.5 from the denominator to equation 6.13 to adjust for this.1
. 3 -

78

9

producing at full capacity from the moment it starts operationms. How-

~ 3,‘_‘ ’
ever, since trial runs and starting difficulties are*?ikely to affdct
the first year's earnings we will follow Adglman and deduct a factor
The following example for the Caribbean situation serves to illustrate
the use of this method. Asstme a discount rate of 12/per cent on
T oAy . ’ .
capital invested in refinery operations,2 a twenty year service life

o

on equipment and .plant, a 10 per cent depreciation rate, and that

50 per tent of the capital requirements are borrowed.3 Then, ‘
according to equation 6.13, AER = 50/_/;209_'(20 x 0.12)3¢ = 50/7.91%
$6.32, and tﬁe adjusted estimate of AER is 50/7.41 = $6.75. Applying
the information above to equation 6{11 gives the following estimate
o} annual capital cost per $100 investeq“in refinery capacity:

ACC = 2(6.75) - 10.00 <+ 3.00 +1.f26 = $7.76, at full capacity
operation. This is what would be reduired to make the/investmg?t
($100) barely wor{:hvhile after paying taxes, interest, and making
payments into a fund to amertize the debf. Stated differently, the
capital cost per day would be $0.000213 per dollar invested in
refinery capacity (i.e. $7.76/365 x 100). In order to derive the
capital cost per Incremental barrel of products produced by a

o
1'Adelman, The World Petroleum Market, p. 372. 7

2For instance, according to the Mostofi erort the sales-
earnings ratio (before taxes) for Trinidad's refining indusfry was
11 per cent in 1962. The Mostofi Report, Exhibit no. 26, pp. 103-
10k, ' ‘

3The latter assumption 1s in keeping with the Chase
Manhatten Bank's forecast that about 40 per cent of all capital
requirements in the o0il industry will have to be met from sources
external to the industry in the pnext fifteen years. Chase .
Manhatten Bank (CMB), Capital Investments of the World Petroleum

Industry, 1971, p. 5.

¥ i

DBt T i




179

réfinery of a specific size and utilizing a particuler technology,

one must first make adjustments for capacity to the coefficient,

developed above and multiply it by the initial capital per daily

barrel required by such airefinenf?
\From the discussion above it'is clear that id order to
derive capital cost per cbmposite barrel of refiped products one 'y
needs(to develop estimates of gross new capacity in refining. Gross

new capacity during the year (Gn),\which is net capacity plus re-

placement capacity, may be calculated by the following formula:

1/2(pa2 = Jnay) - /2344 - J,) - -OWIy

= 0.500p4 - 0.467, 6.1k

G
where J, riiiﬁifnts capacity on January 1 of the year n. This e

formula asstmes that expenditures in any one year are partly to

’irovide capacity which will not be completed until the next ye;r;l

and that capacity is depleted at a rate of 4 per cent per annpum. s

2 Direct operating cost. Because of the complex nature of the

refining process it is not possible at times to tell at what point in
ft
the operation a by-produck of the'process becomes an input to it, and s

at what cost. This difficulty is further complicated by the complexity

of the technology utilized. As a result of these and other difficulties

s

N a more direct approach is therefore used in estimating operating cost.
N -

Operating cost 1s defined as those elements of purchased power, labour

o *

and materials (catalyst, lead, other chemical inputs) which vary

directly with the volume of output. M. A. Adelman, in estimating

lAdelman, The World Petroleum Market, Appendix 610, p. 368.
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o

direct operating cost, uses an estimate derived by M. E. Hubbardl
of 15 cents a barrel for a 140 thousand barrels per day refinery

& 0
outside of Burope. Hubbard's estimates exclude fuel cost which is

about $0.05-3$0.06 per barrel in the Western Hemisphere outside of .

)

North America. This suggests a direct operating cost of about
$0.20 per barrel, a figure‘which coumpares favourably with operating
cost ($0.155) derived from estimates of refining cost? prepared for

Shell Trinided Limited by Mr. B. A113 (Tabie 6.13). It would seem,

" therefore, that refinery operat&ng cost in the Caribbean probably

falls in the range $0.16-$0.20 per‘barrel, i.e., approximately

U.S. $0.18. The lover limié reflects more closely costs in Trinidad.
Elsevhere in the Caribbean and Latin America these costs may be
considerably higher.' In the Virgin Islands, for instance, t?tal
refining cost was reported in 1967 to be less than 50 cents and cash
or operating cost less than 20 ce;nts.h Having derived some plausible‘
eatimaies of operating costs in the Caribbean and Trinidad for a
grass-roots refinery, and having established a method for developing
annual capital cost, estimates of refining cost in Trinidad will be

develobed below.

lmpid., p. 37h.
23ee below, Table 6.13.
) 3Mr. Al vas formerly a chemical engineer at Shell Trinidad.
He vas hired in 1973 by the Ministry of Petroleum and Mipes as a

chemical engineer specialist. He hag twenty years expérierce in the
industry. )

bohemical and Engineering News, May 15, 1967, g; 28.
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Incremental cost per composite barrel of product, Trinidad.

The Commisgion of Enquiry into the 0il Indust;y (1963-1964) in
Trinidad obtailned projectiéns from three major operators concerning
capital investment for 1964-1968 inclusive. FPlanned invéstment on
refining installations, increase of refinery capééity, ete. wés
estimated to be W.I. $115 million for the five {ear period 1964-1968
or U.S. $67 millionl ($13.4 million per year). Between the period

‘ ]

1964-1968 Trinidad'rgfinery cepacity increased from 363,000 barrels

per day2 to about 4U0,000 barrels per day, or 4t a geometric rate of

°

4 per cent per anpum. Examination of the absolute increases in
throughput per year (Table 6.10) shows that, on the average, this
net increase in runs to still was approximateiy 14,000 barrels per
day in each of the five years. If one assumes that capacity was
replaced|at a rate of 4 per cent per annum it can'be shown that on

the average gross capacity added each year was about 31,400 barrels

per day.3

Assuming that U.S. $13.t million was spent each year, the
average capital requirement per #aily barrel during this period was
probably in the order of U.S. $h3d. Annual capital cost per daily

1Tme Mostofi Report, p. 33. There are indications that a

least U.S. $12 million of this amount wouli have been spent for the
year 1965 (Petroleum Times, February 19, 1965, p. 90).

2The Mostofi Report, p.92h

. 3Petroleum Times, February 19, 196?, p. 90. Texaco started a
plant to manufacture aromatic compounds in 1965; by mid-1966 it was
expectled to add 1,008,000 barrels to annual capacity. By mid-1965 it /
compldted a paraffin plant adding 1,500 barrels per dey to capﬁcity.
This gives net capacity added of 31,658 barrels per day over two years
or an/average of 15,829 barrels per day in each of the two years.
Compares favourably with columm (3) Table 6.10.




L TABLE 6.10

\ .
CAICUIATIONS OF GROSS CAPACTTY ADDED TRINIDAD

Net increments Capacity replaced Gross capacifty

Year Capacity during year - during year added
Jan. 1 000 b/d . 000 b/d © 000 b/d 0U0 b/d |
(1) (@) — 3) (B =) x .0 (5) = (3) +/ (1)
~ N 1 -~
1y6k 362.0 14.5 ~ 1b5 29.0 | |
1965 376.5 15.1 15.1 0.2 o
1966 391.6 15.7 15.7 31. '
1967 407.3 16.3 + 16.3 32.6
1968 L23.6 16.9 16.9 33.8

Total Gross Capaclty Added 1964-1968 157.0 -

barrel can now be derived according to the §ssumptions set out in

Model I, Cases I and II, and Model II, Cases I and II. a

Model I: the 50:50 tax model.

' Cas; I assumes & 12 per cent discount rate, 10 per cent'
depreciation, a twenty year service life, a debt to total capital
ratio of .50, and a 50:56 corporate tax a}rangement. Under these
assumptions capital cost per U.S. $100 invested per daily incﬂe-
mental barrel is 2.12 cents. This assumes 100 per cent capacity. \
However, making adjustments for capacity utilization of .88 and .95, i
and expressing capital cqst in terms of each déllar igyested, onhe g
obtains capital cost per incremental daily barrel equal to §

U.S. $0.000242 and $0.000224 ;e;pectively. Multiplying.thgse costs
by the initial capital required (U.S. $430 per daily Earrél) in \ ' ,

B » ’ /
Trinidad gives annual capital cost per incremental barrel in /

s ; /
]
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Trinidad of 9 6 cents if only 95 per cent ca.pacity is being useﬁ and
10.k4 cents if 88~ per cent capacity 15 'peing used. /

CaEe 1I makes the same assumptions as Case T except th/at
depreciation is fixed at a rate of 6 per cent per annpum. In a'se IT

annual capital cost per dollar invested in an incremental dai[Lv barrel

" 1s U.S. mmwy& mmuaqumtmrgsmda&mmuw

utilization gives U.S. $0.000339 and, $o:000366. Annual capital cost

per barrel in the Trinidad situation would be 1L.6 cents and 15.7

'

cents respectively.

Assuming direct operating cost is about 16 cents per
incremental barrel then total incremental cost per dai]y composite
barrel of lrefined product for Trinidad is as follows.

s
B

Model I, Case I, :

Assuming maximum capacity utilization (.95 factor)
~ =z 9.64 16 = 25.6 cents (U.S.)

Normal capacity utilization (.88 factor)
= 10.b 4+ 16 = 26.4 cents (U.S%)

Model I, Case II. ) . ‘

|

Assuming maximum capacity utilization ( .95 factor)

- lhos '.“ 16 = 30-6 cents (U-SO)
Normal capacity utilization (.88 factor) >
s 15.7 4 16 = 3L.7 cents (U.S.)

/
/

By way of comparison let us look at, the case in which a

L0 per cent income tax is chargéd and examine 1% to see what effect

[

changes in\income taxes from 4O per cent to 50 per cent may have on

cost, and by extension the competitive position of Trinidad.

i
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l ,
Model II, Case I assumes a 12 per cent discount rate, a 10

Model II: the 4Q:60 tax model.

per cent depreciation rate, a 6 per cent interest rate, a twenty
N i
years service life, and income taxes at 40 per cent of net profits.

With a 40 per cent tax rate

ACC 5/3(AER) + 5/3(debt repayment) - 2y3(depreciatien -
N , e in§terest

5/3(/6/75) + 5/3(.63) - 2/3(10) + 3 = $8.63. o

That is capital cost per dollar‘invested_;n a daily barrel of product ‘ ¢

is U.S. $0.0002364 at 100 per cent utilization of capacity. At .88 o
' utilization.it is U.S. $0.000268 and at .95 utilization it 1is
U.S. $0.000249. , $
Case II assumes a depreciation rate of 6 p:} cent. Capital
cost per dollar per daily barrel for this Case is U.S. $0.0003095:

Adjustment for a .88 utilization factor puts it at U.S. $O§OOO352, . .

. e
.

and for .95 utilization at U.S. $0.000326. One can now calculate
total cost per incremental barrel agsuming 10 per cent (Case I) and
6 per cent (Case II) depreciation rates. Total incremental cost per
daily barrel of products 1s as follows:

Model II, Case I.

°

Assuming max imum capacity utilization (.95 factor)
: . =2 10.T+4 16 = 26.7 cents (U.S. )
' /
Normal capecity utilization (.88 factor)
x 11.5 4+ 16 = 27.5 cents (U.s.)

Model II, Case IT. .

( Assuming maximum capacity utilizationm (.95 factor) . \
= 14.0 4+ 16 = 30.0 cents (U.S.)

a
sk oaiabteiohe B Radntet arn i -

Normal capacity utilization (.88 factér) '\
= 15.1 % 16 = 31.1 cents (U.S.)

.

e * _ ,
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Costs derived by Model I and Model II are for all practical
purposes the same, in&?%atipg that capital cost does qot seem to
change substantia%ly with changes in the level of taxation (i.e.,
within the mid7range) and, therefore, wbﬁld not aj'E‘fect the competitive
position of Trinidad in the world oil market. Increases in the
depreciat;on rate, however, do cause a significant savings’in capital
cost requirements (i.e., income taxes) and consequently reduce total
incremental costs.l On the other hand, decreases in depreciation
rates increase cost sig;ificantly.

It is not possible with the identity (6.11) used to calculate
ACC to observe, a priori, and make éeneralizations about the behaviour
of annual capital costs in response to changes in income taxes,
unless one knows what decisions will be made about the debt -equity

_ratio, ahd its effect on ‘the discount rate for that particular host
country. The dynamics of the capital market and the responses of
mapagement to changes in that market are not automatically accounted
for in the methods used above, Adelman works out (T;ble 6.11) the
effect of éhange in the assumptions of discéunt rate, service iife,
depreciatio; and interest rate\onvannual capital cost, but there is
no dynaéic mgdel to predict the relationship betweén these various -
market eiements. One is }eft, therefore, to make aséumption§ based

son an intuitive understanding of the situation. This study does not

rise above that’weakness.

+

INote the change in cost between Case I and Case II for both
models.

3. “ -~ s - .
B0 W AR LY ST -2 }:_-.S-\\-t'.‘u-.m‘.xr» omrey B
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, M
/ TABLIE 6.11

.

EFFECT OF CHANGE v\ssmmxons OF DISCOUNT RATE, SERVICE LIFE,’ ’

DEPRECIATION, AND INTEREST RATE ON ANNT\IAL CAPITAL COST

1

&

Discount ) A. Twice annual equity retuwrn .
rate ’ ] «
(per cent) /gervice 1ife (yrs) 15 17 20 25 30
8 7 b0 11.60 10.73  9.82 9.29
10 13.36 12.63 11.86 11.09 10.65
12 14.90 14.20 13.50 13.16 12.45
1k 16.50 15.85 15.20 1k.62 14.33
P 16 17.83 17.28 16.86 16.47 16.23
// . ‘3‘

=

B. Depreciation charge C. Interea}(: charge D. Twice debt repayment

Rate Amount Rate Amount  Service on Amount
(per cent) ($) (per cent) ($) debt life ($)
(years) ]
5 5 4 2.00 15 . 1.39
6 6 5 2.50 17 . 1.33 x
T 7 6 3.00 20 . 1.26
8 3 7 3.50 25 1.20
9 9 8. 4.00 30 1. 1'((
| 10 10 9 4.50 - ..
Example: A - B4+ ¢ 4 D = Total - \
(16, 17) (10) ~ (8) (25)

$17.28 - $10 <+ $4.00 + $1.20 = «$;2.h8‘

3 / -
Source: M. A. Adelman, The World Petroleush Market (Baltimore:

The Johns Hopkins University Press, 13(e), Appendicés to Chapter VI,
Table VI-C-5, p. 37T9.

A
S ICTRE

Note: Per $100 dnvested (350 equity and $50 t), annual

3
capital charge equals: 2(equity return) - depreciati interest 4 fi
2(debt repayment). ' "?2
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{ ’ O
— The coatfng /Imethods outlin,ed above are very useful in
dec@.g\ion making situations where dne has to determine the advisability' \ ’
of expanding refinery output. /A an historical context; therefare, |
an ;nalysis of changes in the cost per incremental 'barrel of products ' .

is pertipent to an understanding of some of the develcpments that
R

took place in the Trinidad refinery industry during the sixties and .
early seventies. Moreover, g:[ sets the background against which a
L J

rigorous discussion of profftability and taxation of the industry may
|

be conducted. ( : ' \

Competitive change in refininé, leinidad: ao;: historical cost
N analysis. The Shell Trin dad submission to the Mostofi Commission
reported refinery cost at U.S. $0.33 per barrel for its Point Fortin
< refinery over the period 1963-1964. The refinery was ;ot at that
time operating at maximum efficiency. In particular Shell argued
that on the basis of the norm for the infustry, t}:\’e refinery ‘could
be operated with balf the manpower it actually employed.l In'the face
of increased market competition and falling prices the compehy
“ ’a;ivanced a plan to reduce c¢ost per bgrrei by a) increasing utiliz-

\ ation of capacity, b) redud ing labour input by increasing automation,

and central\izing process cantrol and other '*efinery oper_a‘ﬁions. It

estimated that these changels would reduce cost downward from U.S. $0.33

+
*

to $0.29 per barrel.2 - )

@

l‘l‘he Mostofi Commission: paper submitted 'by Shell Trinidad to
" the Commissioners, Ministfy of Petroleun and Mines, 1965 (Typewritten).

e B, - |
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/ .

In order to meet market compe;:ition th;e company introduced . .
1nry.'lova.tionsuaimed provir;g its product y%ield and quality per
bafrei,of crude throughput. In 1963 and 1964 it invested. a total ) o
. » - . ' .
b of T.T. $10 million in secondary processing.l The company also *
made sevéral moves to‘,redﬁce cost. Between 1965 and 1967 it em-
& . barked on a major labour retréncghment programme; and trieq to

maximizes capacity utilization by 1 creasing throughput from its .
. ' R \

domestic inland crude proch}ction operakions, dut its drilling ‘

programme failed.2 In 1968 it increased its capacity to 70,000

|
els per day and in 1969 tb 80,000 barrels per day, at what a

o

#.T. $5 million on 800-ton a day platformer (19Y63);
million on kerosene hydrotreater and hydrogenation unit
Public Relations release, Shell Trinidad Limited, April 1,

2Reyort of Tripartite Committee on Retrenchment in the 0il
Industry Trinidad and Tobago. Twelve man committee made up ;of
representatives of government, 0.W.T.U., Texaco, Shell and #.p.
July 19, 25, 30, 1968 and August 2, 1, 9, 12, 15, 1968.

(- 3shell Topics, a Fortnightly Newspaper for Shell Trinidad
Employees and their Fatnilies, Friday, July lO 1970,\ no. 479,

pp- 1, 5.

’
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o

These facilitiég vere essential for handling increasés in imports of ®

low sulphur crudes and the export of final products. It alsomreduce&; '

the cost of traﬁspo;ta§ion per barrel of product shippédﬂin larger
S o

mkers . - -7 -

!

Between 1963 and 1973, therefore, Shell spent more than
, ) -
T.T. $25 million (U.S. $13 million) on its refinery expansion. This

resulted in a net éd@ition ko capacity of 40,000 barrels per day,

& r!im 3

with the accompanying increase in utility capacity and offsite ¢
facilities. ,Thatais, the initial capital outlay per barrel pe§_d§;

was approximately U:é. $325.00. Using the present value methéd

discussed above, and assuming a 12 per cent discount on cépita;, a

$
twenty year service life, 6 per cent depreciation, and 6 per cent

“

interest charge on debt capital, one derives an annual capital cost

o

per daily barrel of U.S. 11.9 cents. Assuming an operating cost of .

U.S. $0.16 one obtains total cost per incLemental daily szfel of o 3
° ‘ I ' -4 - l A

refined products equal to U.S. $0.28 for the period 1963~ 973;“using‘_j' N 7//’

a 10 per cent depreciation rate gives incremental cost equal to -~

’ L4

U.S. $0:26 per barrel, both indicating a downward tr;#é in cost of//,

: rifining guring this period. These costs compare favourably with

Shell is shown a&s U.S. $0.23 in 1970 (Table 6.12) and U.S. $0.30 for

the accounting estimates presented in Tables 6.12 and"6.13. The
. qQ

cost of producing a dally incremental barrel of refined -product for

NI e
>

- . P

i o
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1972-1973 (Table 6.13) -

» . TABLE 6.12
REFINERY PROCESSING COSTS BY COMPANY -

TRINIDAD, 1970 - U.S. $

Cost category Texaco Shell
Direct rafinery expenses .lhOC’)/ - .0blLs
Storage and handling 2 .oh'(é ~ .0215
Fuel and utilities . ‘ . .0575 ) .0265
Corporation &;.néf;zr;eral expenses 0265 .0850
Blending COSjtS : 0030 -

Tota/l operating expenses 2745 1775
Depreciation 0335 0495

Total .3080 .2270

Source: Peat, Marwick & Mitchell Accounting Study 1970,
reproduced in Trevor Michael A. Farrell, The Multinational
Corporations, The Petroleum Industry and Economic Underdevelopment

in Trinidad and Tobago (Ph.D. dissertation, Ithaca, N.Y.: Cornell
University, 1974),p. 19Lk. -

1The large difference between the two periods can be partly
explained by capital expenditures undertaken in the period 1971-1972
which are not reflected in the 1970 Accounting Study. The Accounting,
Study 1970 uses only depreciation cost as a measure of capital cost.
In the case of Shell depreciation costs at 1970 are largely a
reflection of dctual capital expenditures made in 1963 and 1964 and
are, therefore, small. Capital'.cost might, therefore, have been
underestimated in thg 1970 study.
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» 3 ' TABLE 6.13
REFINING COST POR SHELL TRINIDAD REFINERY
1972-1973
(100,000 b/d capacity)*

) U.S. $§ per barrel

{
\

Depreciation ‘ .065

Fuel | .05

Labour ' OT77
Materials \ .033

- Overheads ) 080
Total ' 300

*Estimates prapared by chemical engineer employed with Shell
Trinidad Limited (1973).

e Ny

The pr/eceding\dbacussion suggests that for a grass-roots
refinery in Trinidad the cost per incremental composite barrel of

refined products is likely to be U.S. $0.26 to $0.30. This does

&,;—*
not, however, adequately reflect refining cost Por the more complex

Texaco refinery.

Texaco Trinidl_nd. Historical data on refining cost for
Texaco is not as easils" aveilable. However, on the basis of inter-
views with various govemmez;% officials of the Oil Audit Section of
t:.i:e Inland Revenue Depertment (Trinid‘ad) it vould seem that cost per
barrel for refining at Texaco refineries may be about 50 per cent
higher than that for Shell. The data in Table 6.12 reflect this. .

Ali also suggested that because of the complexity of Texaco's
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operation its cost would be about 1.50 times that for Shell Trinidad.
It would seem, therefore, that on the basis of Shell's incremental
per barrel cost for 1963-1973 Texaco's cost is likely to have been
'U.S. $0.40 to U.S. $0.45 per barrel of refined product. This does

not include the cost of desulphurization.

Competition and the cost of desulphurizgtion. In 1970

Texaco announced plans to invest U.S. $80 million in a 90,000 barrel
per day desulphurization plant at Point-a-Pierre. The new anti-
pollutizm laws governing the quality of fuels consumed in East Coa)st
American markets require that fuel oll for heating and other energy&
purposes contain less than 0.5 per cent sulphur. Since Texaco

"sour" crudes from

Trinidad's refinery was.geared to refining
Venezuela and Saudil Arabia it became necessary for it to de- >
sulphurize its fuel oils If it were to keep its share of the
American market for imports of ‘petroleum products.

Using the Venezuelan experience (Cordon), Ali estimated that
a desulphurization plant producing its own hydrogen imputs and

including a sulphur recovery unit, would require at 1969 prices a

«capital outlay of about U.S. $48 million. Such a plant would produce

about 100 tons of hydrogen a day which is the approximate requirement
for producing 90,000 barrels per day of desulphurized dis‘billate,s.

,Ali assumed fchat th? plant capacity amnounced by Texaco ¢
would suggest the following system: a deep flashing systenm at k2ol c., &

25 mm vacuum distillation capacity and producing about 60 per cent 3

' desulphurization distillates from every barrel of fuel oil. He

estimated capital requirements for such a plant at U.s. $47.5 million,

o K v
o .
7

_—
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that is, U.S. $30 million for a hydro-desulrhurization unit
(including production of hydrogen at 100 -‘cons per day), and

U.S. $17.5 million for a vacuum distillating plant - 100,000 barrels
per day (estimated generously at double capital requirement of a
50,000 barrels per day unit). The Texaco Trinidad plant has a long-
term contract tc buy hydrogen from Federation Chemicals Limited,

s0 that total capital outlay is actually less than indicated above
by about U.S. $8.5 million, the estimated cost of building a
hydrogen plant producing 100 tons of hydrogen per day.:L However,
for the purpose of this analysis capital outley will be regarded at
U.S. $50 awillion for the new complex. i]

Total operating and capital cost per bérrel of desulphurized
fuel oils is presented in Table 6.14 as U.S. $0.54 per barrel. The
estimte for operating cost (U.S. $0.25 per barrel) is comparable
with North American e::cperier.\ce.2 Nelson3 shows that costs per barrel
for hydrogen treating or hydro-desulphurization varies from U.S. $0.045
to U.5. $0.40 per barrel of fuel oils. In particular, high boil:ing, /
alread}r cracked or cycle stocks that contain large amounts of sulpht/u',

lon the basis of these estima}.es prepared by Ali it woul?/f/:‘ v

seem that Texato over-stated its capital requirements to the
government by U.S. $30 to $40 million. //
M Y
2'I‘hﬁ'se estimates do not take 1nto consideration any ,b/avings
accrulng from concessions under the Aid to Pioneer Industry Act.
. /

3Ww. L. Nelsom, Guide to Refimery Operating Costs,” "Operating
Costs - hydro-desulphurization (Costimating, OGJ, Junme 13, 1960),"

Tulsa, Oklahoma: The Petroleum Publishing Co., p. 9&./
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TABLE 6.1k
ESTIMATES OF COST PER BARREL FOR A

90,000 B/D DESLPHURIZATION UNIT, TRINIDAD, 1969

>
A

U.S. cents
Operating cost per barrel for deep flashing unit

Items of cost

Utilities
Maintenance and labour
Overheads and materials

o 2 1o
» .
O W \IT

6.0

Operating cost per barrel for desulphurization
and sulphur recovery unit

Utilities L
Catalyst 1
Maintenance 2
Materials, labour, overhead 3.
Hydrogen 7
Sulphur recovery 1

Total operating cost per barrel
(excluding capital cost) 25.00

Capita!I cost (assuming 12 per cent discount
rate over 15 years) , 29.00

[y

Total operating and capital cost (per barrel) 54.00

Source: Estimates prepared by ch mical engineer employed
by Shell Trinidad Limited (1973). T

/
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1 operating conditions and, therefore, add approximately

reqiuire severe
U.S. $0.12 to $0.25 to operating costs per barrel of fuel oils.2 The
cost.per barrel of desulphurized distillates derived in Table 6.1h
applies only to 60 per cent of the output of Texaco refinery
operations. For instance, Texaco refinery has a distillation
capacity of about 360,000 barrels of crude per day geared to pro-
ducing about 60 per cent fuel oils, that is, approximately 200,000
barrels per day. The desulphurization plant will tr%nsform
approximately 100,000 barrels per day of these high sulphur fuel oils
into low sulphur (0.2 to 1.0 per cent) fuel 0ils.3 Whil\e‘it is true,
therefore,y that desulphurizaticon adds U.S.\ $0.54 to the cost of
producing an incremental barrel of high sulphur residual fuel oils,
in terms of a composite barrel of refined products containing 60 per
cent of such fuel oils it adds only U.S. $0.32 (i.e., <60 times U.S.
$0.54). As a direct Tesult of the improvement in quality, therefore,
the estimated cost of a composite barrel of refined products

(Texaco) increases from U.S. $0.40 to $0.72 or at the upper range of the

lThis condition requires larger circulation: of hydrogen, more
consumption of hydrogen, higher temperatures, more frequent re-
generation of catalyst, and often a higher reaction pressure.

2These costs are 1956 costs but it is assumed that they are
more or less representative of costs at 1965-1969. The assumption
is that technical improvements offset increases in mﬂterial and
labour costs.

3Government of Trinidad and Tobago, Review of the Economy 1972
(Government Printery: 1973), p. 5. It should be noted tbat the de~
sulphurized fuels will be fed back into Texaco's general refinery
complex for blending fuel oils at sulphur levels suitable to variocus
market specifications.
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4]

scale from U.S. $0.45 to $O.77.1 These costs are significantly
lower than costs in North Western Europe for a c;omplete grass-roots
refinery producing desulphurized fuels. Cost there is estimateci to
be between U.S. $0.90 and $1.00 (see Chapter 7, “p.203).
0 The prices of residual fuel oil idcreased sufficiently a:fter
1971 to make it very profitable for Texaco to invest in a de-
sulphurization plant. For an additional cost of Sk cents U.S. per -
daily barrel residual fuel with more than on:e per cent sulphur
could be raised to the quality of residual fuel oil with about half
of one per cent sulphur. In contrast the margin between the prices
of these two products at 1973 was about U.S. $1.00, almost twice as
) N

~7

great. .
The rapid increase of refinery capacity observed in the

Caribbean (Bahamas, Virgin Islands) and Venezuela (Cordon de-

sulphurization plant) is in respo\nse to this profitability. There

is a real possibility that this competition, plus reductions in demand

1These costs may be too high since savings resulting from

blending rather than desulphurizating all distillates are not con-
sidered; they do not incorporaté the saving in capital cost due to
possible hidden income tax concessions in the form of rapid write-
offs on the surplus capital requirement (about U.S. $30 million) that
probably went into updating existing plant and equipment; nor does
it account for capital cost savings that may arise from the arrange-
ments to buy hydrogen inputs from Federation Chemicals Limited.

2In 1971, December 1, Platt's Oilgram (quoted in Monthly
Bulletins, Ministry of Petroleum and Mines, Trinidad and Tobago, 1971,
June 1973) posting for Gulf Coast cargoes shows price of Bunker C
fuel oil (more than 1 per cent sulphur) at U.S. $2.00 per barrel. In
October 1971 it was quoted at U.S. $2.50 and was as high as
U.S. $3.25. This price incrpased to U.S. $2.80 at 1973 reflecting
demand pressure. On the other hand Bunker C fuel o0il with a maximum
sulphur content of 0.6 per cent has fluctuated between U.S. $3.25
and U.S. $3.80 per barrel. It was posted at U.S. $3.80 per barrel
on December 1,1971 and U.S. $3.75 per barrel at Jume 1, 1973.




197

for fuels in response to the higher prices established in 197k, will
cause prices for fuel oil to be reduced. It is unlikely, however,
that the pr;ce-cost gap for fuel oils can be completely eliminated
befsre 1985 unless the monopoly power of the OFEC cartel is broken.
The a.na.]:ysis above was conducted largely on a company basis.
In the ensuing discusslon on profitability, and government taxation
policies with respect to the oil industry (Chapter 8), one will need
to have a more general measure of cost in refining suited to the
level of aggregation used in that analysis. The following section

develops industry-wide incremental cost in refining for Trinidad.

Industry-vide incremental refining costs. In the period

1963 to 1975 Trinidad taxes on corporate profits varied between 4O
per cent and 50 per cent (1975). However, in determining industry-
wide incremental refining cost, estimate} of cost derived on the
basis of Model I, Case II which assumes a 50 per cent income tax
arrangement will be used. S'ince capacity in the two refineries has
expanded a: different rates and in different time periods ;" because
the complexity of the two refineries is very different, and moder-
nization of plant and equipment has proceeded at different rates and
also in different time periods, there are serious ﬂfro‘blems associated
with any interpretation of industry-wide costs in such a situation.
However, the essence -of good metﬁodolo@ is simplicity, so that
industry-wide cost per incremental barrel will be derived by taking

weighted averages of cost for the two refineries.
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In Table 6.15 two methods of preparing industry-wide cost are
summarized. One method uses an engineering adjustment factor to raise
cost for Shell up to corresponding cost for Texaco, and then weights
these two sets of cost on a 20:80 basis (i.e. the companies' shares of
total refinery capacity in Trinidad).l The other method assigns to
Texaco incremental cost derived by the present value method” for the
period 1963-1968, and to Shell for the period 1969-1973, then weights
these two costs by the share of the two companies in total refinery
capecity in Trinidad. The weighted average for the industry is given
as (.20)(.28)+ (.80)(.32) =..31. Making allowances for the cost .
reducing effects of technigé’l imp;oveme;xts in the industry since 196k,
the industry-wide estimate of U.S. $0.31 is comparable with estimate
of U.s. $O.3l&2 derived by the Mostofi Commission for the period 1963-
1964. The industry-wide figure ($0.31) approximates more closely an

average cost per incremental barrel in which the residual fuel com-

) ponent has a sulphur content in excess of one per cent. The cost per

incremental composite barrel of desulphuri&ed middle distillates and

3

residual fuels 1s U.5. $0.57. The short-run industr&-wide supply

lperived on the basis that Shell's capacity is 100,000 barrel
per day, and Texaco's 1s 400,000 barrels per day. :

2TherCommiss:Lon figure covers total reﬁlnery expenses for the
various types of crude oil refined in Trinidad for their own account
by the Trinidadian operators, including capital service and share of
overhead expenses with exclusion of crude oil costs. The average 1is
indicated before taxes. Mostofi Report, p. 32.

3That is, (.20)(Shell incremental cost) + (.80)(Texaco incre-
mental cost plus desulphurization cost) = (.20)(.32) + (.80)(.32 +
.32) = ,57. See page 195 for derivation of Texaco desulphurization
cost per barrel of crude charge.
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PABLE 6.15

AVERAGE COST AND COST PER INCREMENTAL DAILY BARREL OF PRODUCTS

N

BY COMPANY AND FOR THE INDUSTRY -~ TRINIDAD AND TOBAGO
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199

Average Cost per incremen-
cost tal daily barrel
Unit Method U.S. $ U.S. $
Excluding desulphurization costs
Shell Trinidad Accounting average 0.30 -
Texaco Trinidad P.V. - 0.32
Texaco Trinidad AdJustwent factor
1.50 0.45 0.k2
Combined industry P.V. - 0.31
Adjustment factor
1050 - 0'39
Including desulphurization costs
Texaco Trinidad P.V. - 0.64
Texaco Trinidad Adjustment factor
1.50 0.77 0.74
Combined industry P.V. - 0.57
AdjJustmept factor
1' 0 - 0-63

Notes: Estimates based on calculations for Model I, Case

p. 183.

1

P.V. = Present value cost outlays per barrel.
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price or direct operating cost can be shown to be U.S. $0.36.

A comparison of t:hé two methods shows that the results do
not diverge markedly. For instance, the present value (P.V.) method |
yields cost per incremental daily barrel of U.S. $0.32 for Texaco;
the corresponding estimate using the 1.50 adjustment factor is
U.S. $0.42. For the combined industry (Trinidad) the P.V. method
yields cost per incremeptal daily barrel of U.S. $O.31; _ the adjusts,
ment factor method gives an estimate of U.S. $0.39. These estimates,
however, exclude desulphurization cost. When desulphurization‘c“ost
is included the P.V. method gives cost for the combined industry of
U.S. $0.57 as compared with U.S. $0.63 for the adjustment factor

approach.

Profitability of Trinidad 0il Industry

One can now return to the question of the profitability of
the operations of the oil companieq in Trinidad. The marginal cost
apnalysis presented above gljrongly suggests that in the two decades i
1956-1975 the Trinidad oil companigs made & good return on their Py
investme:@s. In this section we will explore this in more detail.

Table 6.16 \&erives estimates of surplus profits earned in high cost \
fields and low cost fields in Trinidad, and the-netback price of

erudes for the period 1960 to 1968. Surplus profits are defined as

R earnings in excess of a 20 per cent return on capital invested in
( .
‘} production and/or a 12 per cent return on capital invested in
/ refinery capacity. The analysls which follows relates only to sales
. 5

( in the U.S. East Coast market. However, since that is the most

[N
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J "PABIE 6.16
ESTIMATES OF SURPLUS PROFITS AND NETBACK
) v
ON CRUDE OIL IN TRINIDAD OIL INDUSTRY

(U.s. $ per daily barrel)

1960 1961 1962 1563 1964-68
Cost per barrel , .94%-1.47 1.03-1.66 1.01-1.43 .99-1.52  1.04

Refining margin .32 .32 .32 .32 .32

Freight cost to 4
U.S. East Coast .30 .30 .30 .30 +30

otal per barrel \
ost (cif) , 1.56-2.09 1.65-2.28 1.63-2.05 1.61-2.14 1.66

Caribbean prices 2.7 2.73 2.68 2.63 | 1.72

Surpius profits

High cost fields .66 .45 .63 .hg -
Lower cost
- fields 1.19 -1.08 1.05 1.02 0.06

Netback* 2.13 2.11 2.06 2.01 1.10

Sources: Teble 6.12, Figure 6.4, Table 6.k,

#*Nefback equals price per composite barrel of product minus
refining margin per barrel minus frelght cost per barrel.

’
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important market for Trinidad refined products the d;.ta presented
provide significant 1nforma/tion about the profital::;lity of the
country's industry.

The estimated netback on Trinidad crudes used in refined’ )
produc?s sold in th%ggﬁ- East Coast markets and the Caribtg}n ‘
ranged between U.s: $2.00 and $2.13. in the W/to 1963; but
decreased dramatically to about U.S. $1.10 in the period 1964-1968.
Consequently surplus profits‘in the low cost fields'(mainly marine
and some land fields ‘owned by Texaco) fell from U.S. $1.19 in 1960
to U.S. $1.02 in 1963, and virtually disappeared in the period 1964 . |
to 1968. "In the high cost fiems (mainly land) surplus profits fell Sy
from U.S. $0.66 at 1960 to dbout U.S. $0.50 in 1963. These fields
would have probabiy earned 1e'ss thaz; 20 per cent on any capital
invested in them during the: period\196h to 1968. This partly
explains why both B.P. and Shell began cutting back on investment in

production in the early sixties; and why Shell sought to treat its

operations in Trinidad as if they were entirely service refining.

In general the industry earned more than 32 per cent on its "

investments during the first half ok 1960-1970, and at least 32 'per . ¥
cent in the second half of that decade. Thede conclusio;xs a.re\
furfher supi:orted by the fact that Shell increased distillation
. ) /ca/pacitya'in 1?68 and 1969 by 20,000 barrels per day at a negligible *
‘- capital invest:men‘l::L which ﬁMbly ;em:lteod in a per barrel saving
-# tog the cowpany of U.S. $0.10; that is, it probably costs Shell
( . 15 cents to produce the incremental ﬁi%hnel of product from the

Liee pege 188. b ‘ .
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marginsl as\35.5 _per cept for Texaco, 30.5 per cent for Shell Trinidad,

and 3/’-L/1ﬁr cent for Trihidad Tesoro (Appendix 6-D-1). These

measures of operating margins are not strictly comparable with thé

-

concept of returns to ca.pi-tal used in the analysis above. However,
] // .
they are good indicators of profitability. All the estimates above

‘seeom to strongly support earlierlevidence disproving the oil

companies claim throughout the period 1956-1970 that they were not

-

making }ﬂoney ‘
/ The profitability of the Trinidad oil industry cfter 1970 has
been’ p'eatly enhanced by the d'iscovei'y of pew oil fields in Trinidad
and/{)y the monopolistic increase in prices by OFEC in the world crude
markets and the multinationcls in the consumer markets for refined
products. Comparisons of irdcremental cost derived in this chapter

L

with current and projected prices seem to indicai;e that surISIus

o

profits beffween 1974 and 1976 may have been in.the order of

Y %&m’-@g (1974 dollars) per barrél of crude. Since this author

R

argues that prices will remain fixed at current levels or increase
a \ v -
sofievhat, 1t~1s reasonable to suggest tbat thé marine crude producing

o

‘companies .can be expected to continue to enjoy a good return on
investments. - .0

v " - t

The companies have been able to ’improve tkaeir profit ‘position

in refining by increasing capacity and upgrading technology between

1956 and 1973. Some idea of the economies.ofy scale that may have

~

lRatio of earnings before taxes to sales.

L
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accrued to Texaco during the sixties as a result of this expimsion s
and the mocnlernization associated with it is provided by two papers
presented to the World Petroleum Congress, 1975.1 W. F. Brown shovs
that for.a complete grass-roots facility operating on light Arabian
crude érod:ucing fuel 0il by atmospheric residual desulphurization,
there could be as much as a 60 per cent saving in capital cost per
incremental daily barrel as distillation capacity’increases from
50,000 parrels _per day to 500,000 barrels per day. This ability of
large refineries to turn out products. at a lower unit cost than their
smaller competn:)rs can, theoretically, exist up to capacity levels
of SQ0,000 barrels per day. Brown's analysis shows that the return
on investment increases from 7.5 per cent for a 50,000 barrels per
day refinery upward to 12.5 per cent gor a 300,006 barrels per day
refinery and virtually levels out there&fter.2 Brown argues, there-
fore, that the optimum size plant may with present technology be
250,000, to 300,000 barrels per day. Accordiné to this argumen.t

Texaco would not gain any further advantage from expanding beyond its

‘ present capacity, but it also strongly suggests that Texaco may have

profited substantially from the economies of large scale associated
with its growth in the last two decades. Prices fe]:} between 1957
and 1970 but so did the cost of refining in Trixnidad for both Shell

and Texaco.

1"pspects of Refining,” The Petroleum Economist, July 1975,

\_ PP+ 259-261. A report on the findings of two papers presented to the
" World Petroleum Congress (Tokyo): W. F. Brown, "Economies of Scale

in Refining, Storage -and Distribution;™ J. G. Mills and J. A. Benn,
"Refinery Dedign' an ration in the Seventies.” ‘

xzf\l'he Petrdle onomist, July 1975, p. 299.
' vy
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» While the general conclusion that the Trinided o4l 'mdua:cry
has been and continues to be profitabl§ is interegting, it does not
tell much about the benefits accruing to the country. As stated /
earlier this depends on the power of the government to maximize its
share of any surpluses earned in the industry; and the way it uses
these net cash benefits to transform the economy. Chapter 7 will
examine the relative strengths and weaknesses of Trinidad and the
0il companies, and Chapter 8 will assess whether government is
maximizing net benefits in terms of its relative strength and in the

context of some economic strategy for development.
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CHAPTER 7 -

BARGAINING STRENGTH OF COMPANIES

ANRD THE- TRINIDAD GOVERNMENT

What are the strengths and weaknesses of the Trinidad

government relative to the oil companies, and by extension what

is its capacity to exert power 1n its bargaining with thg malti-
natiopals over the distribution of the benefits derived from the
country's hydrocarbon resources? How effectively“has the govern-
ment used its power in dealing with the oil companies? The first
question has been partly dedalt with in Chapter 6 in terms of the
profitabilityA of o0il in Trinfdad; for the opportunity to make’
profits in o0il enhapces the ttractiééness of Trinidad as a host
country and its bargaining er. There are, however, other
factors which are important determining the relative bargaining
strength of Trinidad. This ¢ ptér will examine these factors and
make an overall assessment of the government'a'power before going
on to deal with how effective 'it uses its power to maximize its
share of the total net benefits|accruing from the industry.
Trinidad is strategically located in terms of its export
refining operations, and its potiential as an exporter oé natural
gas. It enjoys the advantage of geing Q}ose to major sources of
crude oil an: at the same time neéar to the large U.S. energy marlrets.
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In this respect its significant depdsits'of high quality marine crudes
and major deposits of natural gas make it very attracti;e to the oil
companies.

If, as many believe, long:run tanker rates/éecline, thié will

- no doubt reduce the couwpetitive advantage in traqéportation that this
proximity gives Trinidad over other refiners.1 However, with respect
to its Caribbean sis£er islandé, Trinidad will continue to be
preferred as a refining centre because of its hydrocarbons. For the
éﬁportunit& cost of not locating in Trin;dad is much greate; than
that for Jamaica, Barbados, and other iéiands where there are no known
hydrocarbon deposits. /

The presence of natural gas/in Trinidad provides a greater
opportunity for horizontal and vertical integration. A company can,
'therefore, hedge against market uncertainties more easily or take
greater advantage of the oppo;&ﬁnities for making profits. Moreover,
because of the existence of & well established oil industry in
Trinidad there are ex?ernal/economies of scale which accrue there
that are not available ip areas which do not have an established o1l
industry. For instance, it required less capital per barrel for
Texaco and Shell to expand existing capacity in Trinidad rather than
build new facilities in an area where there is no refining or oil
industry. Some ldea of the savings in capital costs is suggested

—— ——— ~ .
' “~—1fme total reduction in transportation cost between the Middle

East and East Coast U.S. is estimated by J. C. Carver to be about
50-60 per cent. See J. C. Carver, "Petroleum Transportation Economies -

(’ Mammoth Tankers, Deep Water Ports and the Environment," (Exxon
Corporation, New York, peper presented to a NewOork symposium,
May 28, 1972). /s v

IW.M.—M o m——
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by Brown's study on economies of scale in refining. It would seem
that for a 50,000 and 300,000 barrel per day grass-roots refinery
(atmospheric desulphurization) built in an area where no refining
industry exiits, the incremental capitéi cost per daily barrel is
$1.15 and 65 cents respectively; whereas in the case of expansion
of existing facilities 1t‘1s 43 cents per barrel for an additionai
50,000 Sarrels per day, 36 cents for an additional 100,000 barrels
per day, and 31 cents for an additiopal 200,000 barrels per day.l
' In addition to these’ economies of scale, companies locating
in Trinidad benefit from externmal economies associlated with a good
public roads system, adequate supplies of electricity, and other
public utilities. For instance, Texaco was able to save on the
capital cost of bulldipg a hydrogen‘unit to feed its de;ulpﬁurization
plant by purchasing hydrogen from Federation Chemical.2 Trinidad
also offers an investment environment that is relatively free of the
kind of social and political risks that have plagued the o0il
companies for the last two decades in the Middle East and Venezuela.
In these countries the tax take per barrel of crude is very high
(about 80 per cent of unit price) and ghe.gompanies have lost control
over profits in production. By contrast, in Trinided the tax teke
per barrel is considerably less and the companies still have con-
siderable guarantees that their assets will not be nat}ionaliied.

lphe Petroleum Econpmist, July 1975. The lower capital costs
are derived by omitting certain offsite capital costs and the cost of

other facilities that would have been built when the main plant was
constructed.

2Pederation Chemical modified its existing plant to provide
the required demend.
[
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The question is whether Trinidad is Qot giving up toco much of the
value of its assets in order to attrdct compenies to invest in finding
and taking oil out of the ground. This will be deférred until
Chapter 8, after the following discussion of the strategic importance

of Trinidad's hydrocarbons to the individual oil companiés.

Strategic Importance of Trinidad's Hydrocarbons

to Individual Oil Companies

In a world-wide context Trinidad must at present be considered
a high cost producer of crude oil. This pertains mainly to’crude out-
put from inland fields where cost per incremental daily barrel is
about three times cost in Venezuela, eleven times cost in the Persian
Gulf, and seven times that of African producers (Table 7.1). 1In the
near future almost all of Trinidad's crudes will come from marine
areas.1 By 1985 cost of producing marine crudes will be substantially
less than cost on land. Thé incremental cost of producing a barrel
from marine wells in water less than LOO feet will be about U.S, $1.00.
This compares favourably with expected cost in the U.S.A. of U.S. $6.00
per barre1.2 ﬁovever, after 12@5 as drilling moves into wgker depths
greater than 40O feet cost will rise sharply upward to about U.S. $5.00

per barrel. Since an increasing amount of the world's future demand

¥At present 80 per cent of all oil produced comes from marine
areas. Government of Trinidad:and Tobago, Ministry of Petroleum and
Mines, Monthly Bulletin, Jenuary 1977, p. l.

°NR0., U.S. Energy Outlook, p. 63.
2t
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TABLE 7.1
COMPARISONS OF DEVELOPMENT AND OPERATING CbST AND IONG-RUN SUPFLY PRICE

FOR TRINIDAD, U.S.A., VENEZUEIA, THE MIDDIE EAST AND AFRICA

(U.s. $)
C 08 T P E R B A RRE L
Development Operating Freight
investment Operating Plus de- advantage Long-run
- per daily Develop- including velopment over Per- supply price
-~ barrel ment  pipelines Total mid-80s  sian Gulf  1970-1985
(1) (2) (3) €3] (5) (0) &)
United States 1960-63 2,280 1.048 .168% 1.22 - - -
Trinidad and Tobago ]

1964-68 1,000 .Th Lo 1.1h4 1.75%% - 1.00
Venezuela 1966-68 h17 .351 .101 L62 - L2 .64
Africa: .

Libya 1966-68 129 .07k .085 .159 - .34 .54

Algeria 1966-68 - 293 .180 .100 .280 - .37 Yi

. Nigeria 1Y65-68 165 LOyh - LOT0* 164 - .26 R
Persian Gulf: .

Iran Consortium 1963-69 90 ob7 .050 Ly7 J1k - .20

Iraq 1966-68 L7 025 LOL5x .070 .12 - .20

Kuwait 1966-68 114 060 .05 .105 .20 - 20

Saudi Arabia 1966-68 T8 Okl .Obs5 .036 .18 - .20

-Sourcés: Tables 6.4 and 6.7. °

p M.A. Adelmen, The World Petroleum Market (Baltimore: The Johns Hopkins University Press, 1972),
- p- 76.

a

s

*Excludes pipelines.

*+Hnged on estimated cost of east coast concessions. The assumption is that the long-run

incremental barrel will have to come from the east coast (possibly the north coast): mid-point of
range U.S. $1.20 - U.S. $2.19 - see text. \

ote
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for hydrocarbons will havé to be supplied f%¥om high cost marine and
more hgétile anpd less accessible territories, Trinidad's comparative
cost position wiil improve consi&erably as the 1990's approach, and
vith this its attractiv;nesa.

In a small host country like Trinidad ome can reach mis-
1eading)conc1ﬁsions by conducting an ;nalysis entirely in such
aggregate terms: too much informaLioé 1s lost. At the level of the
cowpany the picture may change considerably; for while aggregate
industry cost in Trinidad may be high relative to cost elseﬁhere,
for an individual compeny cost of production from certain flelds may
be much lower than for the industry, and verchompetitive in a global
context. As shown earlier, some companies in Trinidad earned ®
differential rents in the late fifties and the sixties while others
earned no rents. This was primarily dependent on the distribution
of rich and poor reservoirs between companies. To the extent, there-
fore, that the dependency of a company is related to the share of the
present value -of its total earnmings coﬁtributed by 1its operations in
Trinidad, it is imperative that one examines the strategic importance
of its Trinidad resources within that company’s global system of

-

operations. The following sections examine the stréngths and weak-

nesses of the individual coppanies operating in Trinidad relative to

those of the government.

_“—?/
s e

The "majors": Shell Trinidad. Table 7.2 shows the relation-
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ship betweéen production and the refining function for the Shell
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F

group on a vorld-wide basis for the period 1969-1973. Shell (r«"
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) TABLE 7.2
SHELL GROUP REFINERY THROUGEPUT, GROSS CRUDE OIL PRODUCTION
AND OFFTAKE UNDER SPECIAL ARRANGEMENTS 1969-1973

(000 b/d)

1969 1970 1971 1972 1973

U.S.A. 626 688 731 739 732
Canada T2 78 19 93 ok
North America J 698 766 810 832 826

Rest of Western Hemisphere 1,049 1,094 1,062 9Lké 943

(Trinidad) (@) (30) (30) (25)  (24)
Europe 19 18 17 27 39
Africa ' 413 558 708 6 . T19
Middle East 1,397 1,527 1,562 1,567 1,684
Far East and Australia 147 169 212 289 332
TOTAL PRODUCTION 3,723 4,132 4,371 4,437 14,608
Purchases under spec;ial

supply contracts - 96l 937 |, 936 912 843
TOTAL CRUDE SUPPLY 4,627 5,069 5,307 5,349 5,451
Refinery throughput 4,638 5,042 5,022 5,139 5,554
“throwgnput (80) (63)  (66)

LS e e

Sources: Standard and Poor, May 31, 197.4.

Government of Trinidad and Tobago, Ministry of Petroleum and
Mines, Monthly Bulletin, }969, 1970, 1971, 1972, 1973.
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Trinidad's crude production and refinery output was never an important
part of the group's total world-wide production. In 1973 the Shell
group produced 4.6 million barrels of crude per day and purchased
under special supply contracts 0.8 million barrels per day. By
contrast Shell Trinidad produced a mere 24,000 barrels of crude per
day, or one-half of one per cent of the group's world-wide production
in 1973. Shell Trinidad's refinery throughput was 66,000 barrels per .
day, or 1.8 per cent of the group's world-wiée refinery throughput.
However,‘in terms of Shell International's western market commitments
outside of the U.S.A.1 output of crude from its Trinidad operations

: dﬁring the period 1956 to 1965 was significant. In fact it was not
until 1967 that rising cost of production in Trinidad relative to
Venezuela- and Nigeria caused the company to start systematically
phasing out production, and transforming its refinery from a resource
to a service base refinery operation. Shell International's decision
in 1970 to\expand and modernize its refinery in Trinidad using
Venezuelan and Nigerian crudes in part reflects the importance of
Shell Trinidad's refining operation in the parent company's western <ij;/)
supply system, as well as its need to reﬁain competitive in the U.S.
East Coast market. Shell's operations in Trinidad remained a
defensive market strategy, so that Shell International's investment
decision in 1970 may havé been based more on the expectaﬁlons that
total additional revenues would be sufficient to cover total cost ;

rather than that of price equal to or greater than incremental cost.

( . lrhe compeny had market obligations in the Caribbean amounting
to 19,000 barrels per day. .

had

AR A oA ek we e e

PRI DI



o, M, b et

AR R I M g

it

P et

214

In any case the company made profits and (as Trintoc) continues to do
so. In December 1975 the Minister of Petroleum and Mines announced
that after thirteen months of operation as a state owned enterprise
Trintoc (formerly Shell) made a net profit of T.T. $32.7 million and
paid taxes of T.T. $123.8 million. The taxes paid in that brief
period exceeded the T.T. $96 million the government paid to acquire
all the assets in 1974. The ongoing profitability of the enterprise
underlines the sincerity of Shell's declaration on being faced with
nationalization that it was not a willing seller and that‘it wished
to reméin in business in Trinidad and Tobago.l

However, it would seem that Shell was prepared to stay in
T;inidad only if it vas permitted to run down its assets in production
and limit its refining operations to the size of its markets in the
Western Hemigphere. Looking at it from the global perspective of
Shell International one could easily justify this policy as a
defensive market strategy; but the government considered Shell
Trinidad's rationalization of its operations to meet the global
requirements of the parent group inconsistent with the social and
broader economic role the government defined for it: an expansive
operation. The -government in justifying its adauisition of Shell
Trinidad Limited stated clearly that it was "not aﬂ isblated and ad
hoc example of government participation in industry 1L Trinidad and

Tobago but within the context of clearly stated government policy"2

1Government of Trinidad and Tobago, Bouse of Representatives,
The Purchase of sShell Trinidad Limited, Release 526, September 30,
1974, p. 5.

2fvid., p. 2.
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to diversify the econmomy of the country and use the oil industry as

the dynawic sector for generating growth and financing this diversi~
fication. It pointed out that the company'% performance was poor
compared wifh "developments in the industry elsewhere in Trinidad by
the other companies where every effort was made to increase‘production,

to maintain the producing facilities in good order and, above all, to

maintain and if possible to increase employment levels."!

Texaco Trinidad. Unlike Shell Trinidad, Texaco Trinidad Inc.

plays a major role in Texaco International's world-wide operations.
Its operations in Trinidad cannot be easily replaced without a majozr
and very costly reorganization of the compan;'s Western Hemisphere
marketing strategy. Moreover, Texaco Trinidad's crudeqoutpgt is by no
means insignificant when compared with the output of affiliates of
memmmummlwmmyMOmucwmnu.Fwimwm%Tumo
Trinidad's share (Table 7.3) of Texaco's world-wide crude production
was 5.6 per cent in 1966 and 2.4 per cent in 1971, compared with

2.7 per cent in Colombia, 5.8 per cent in Venezuela, and 5.5 per

cent in Africa. Texaco's major oil reserves are located in Saudi

.~

Arabia (which accounted for 54 per cent of its output in 1971), Iran,
Indonesia, Venezuela and Libya, but it depends on output from many
smaller concession areas (Thble'%.3) ?o maintain its output levels
and the geographic dispersion it needs to minimize its risks and

offset tax burdens: the government's overpricing of crude in

. Venezuela 1s generally counteracted by increased output in the

s

1Ibid., p. k4.
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‘ TABLE 7.3
7 . a
TEXACO INCORFORATED WORLD-WIDE GROSS FRODUCTION OF
CRUDE OIL AND NATURAL GAS LIQUIDS*

1966-1971 -

1966 © 1967 1968 1969 1970 1971
Trinidad 5.6 6.1 5.6 ,\ 4,0 3.1 2.4
Colombie 3.1 2.7 2.2 | 3.1 3.1 2.7
Venezuela 15.7 12.7 11.0 9.5 7.8 5.8
Middle East 61.2 _62.4 60.8 57.3 _59.h  66.8
Saudl Arabia 50.3 51.0 50.0 46.7 1I’T.? SE.H
Iran 8.7 9.3 8.8 ~ 8.7 9.6 10.4
Bahrain 2.2 2.1 2.0 1.9 1.7 1.5
Dubai - - - - 0.4 0.5
12d6nesia ‘ 10.7 10.0  11.5 4.8 16,9  1h.7
Africa : 2.9 3.9 6.5 9.1 7.5 5.5
Libya 2.9 3.9 6.5 9.1 7.K 5.3
Nigeria - - ' - 0.05 0.2
Germany 0.9 1.9 1.8 1.7 1.6. 1.5
Australia - 0.2 0.4 0.5 0.6 0.5

Other - 0.06 0.05 0.1 0.05 -

Total world (ex- \
cluding North (§O
America and 100.0 100.0 100.0 100.0 100.0 100.0
Communist countries)
Souree: Appendix 7-A, Table 7-A-1. 2

*Including liftings in Saudi Arabia and Indonesia and equity
in other non-subsidiary companies: note also units expressed in
percentages.
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Middle East, Africa, Indonesia, Colombia, and Trinidad (Table T-A-1).
Trinidad is, therefore, a very important prod;ming area in the Texaco
scheme of\‘ things. It is, however, at the refinin; and marketing end
of its op;ra'&ions that the importance of Texaco Trinidad becomes most
obvicus. 1In i97o (Table 6-D-1) the operating margin percentage. of
sales was 10.6 per cent on markefting, and 27.6 per cent at the
refining level of activities as compared with lz.li per cent for
production, The refinery complex processed 17.3 per cent of the

(3.

company's world-wide crude oil rums to stil] in 1966 and 11.5 per

» cent in 1971. It was exceeded only by the U.S.A. with 40.6 per cent.

in i966 and 34.5 per cent in 19T1l. -With a huge capacity of 400,000
barrels per day Texaco Trinidad accounted for 16.3/per cent of
Texaco Intérnational's equity in vworld-wide refining capacity at
1968 and 15.4 per cent at 1969 (Table 7.1&).‘ Its importance, measured
as a percentage share of refinery throughput declined relativé &9\\
that of affiliates in Europe and the Far East, whose respective share
increased from 12.9 per cent to 22.3 per cent between 1966 and 1971,

and 7.4 per cent to 12.5 per cent (Table 7.5). If one drops the

U.S.A. and Canada from the analysis and considers Texaco as a supplier’ -
4

of refined products to the world market (see Table 7.6), the importance

of Trinidad becomes clearer. In 1966 crude runs to the Trinidad
refi;lery were 32.4 per Jcen{: of total runs fo refﬁeriee~sewing the
"world market”. This declined to 19 per cent in 1971 ov;hiib its 7
Western European refineries inc;'e;sed from 24 per cent in 1966 to
36.9. per cent in 1971 q)au,;cl the Far East °from 13.7 per cent to 20.7 per

cent. But no single country outside North America surpasseri the

. o ’ L] \ \

{
]




TABLE 7.4

.

TEXACO INTERNATIONAL EQUITY IN WORLD-WIDE

REFINING CAPACITY BY AREAS

1968, “1969

s Average rated
Rated capacity per
Number of capacity refinery

Total capacity

Country refinggies 000 b/d 000 b/d _percentage#*
U.S.A. 12 925 T7.1 37.7
Trinidad 1 Telo) 400.0 16.3
Other Western

Hemisphere 12 168 14.0 6.8
Eastern Hemisphere 38 _92]; 25.3 39.2

_ Totals 1968 _63 2,5k 39.0 100.0

Totals 1969 2,600

Source: Texaco Star, August 29, 1969.

#Share of world capacity, 1968.
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TABLE 7.5

TEXACO INCORFORATED WORLD-WIDE REFINERY RUNS f)
CRUDE, NATURAL GAS' LIQUIDS, DISTILIATES*, 1966-197Y

( Per cent)

\ 1966 1967 168 196 10 171

U.S.A. k0.6 39.9 . 37.9 36.3 3k.9 3.5
Canada 5.8 5.8 5.6 5.3 5.1 5.0
North America bo. b  b5.7 43,5 U1.6 4.0 39.5
Trinidad 17.3 15.1 15.0 13.8° 13.0 11.5
Latin America 3.4 3.2 2.9 2.4 2.9 3.5
West Germany 2.0 6.0 6.7 6.6 6.2 6.3
United Kingdom 5.2 4.6 5.1 4.8 4.6 4.8
Other Western Europe 5.7 b.s 6.2 -~ 10.1 10.5 11.2
Africa 0.6 1.0 1.0 1.0 0.9 1.1
Middle East 2.0 122.1 1.5 1.2 9.8 9.4
Far East 7.4 7.6 7.9 8% 11,9 12.5
Other ## - - 0.1 0.1 0. 0.2

Total world-wide 100.0 100.0 100.0 100.0 100.0 100.0

L}

Source: Appendix 7-B, Table 7-B-1.
*Including interest in non-subsidiary cowpanies. o

»*Unclasgified.
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S TABLE 7.6
TEXACO INCORPORATED WORLD REFINERY RUNS

PERCENTAGE DISTRIBUTION, 1966-19T71

1966 |1967 1968 1969 1970 1971

Trinidad 2.4 27.9 26.6 23.6 21.7 19.0
Latin America 6.4 6.0 5.1 b1 4.8 5.8
West Germany 3.8 11.1 11.9 11.b 10.4 10.4
N United Kingdom 9.6 85 9.1 8.3 T.6 8.0
Other Western Europe 10.6 8.4 11.0 17.3 17.5 18.5 ~
Africa o 1.1 1.8 1.8 1.7 1.5 1.8 "
Middle East 22.3 |{22.3 20.3 19.1 16.3 15.5
Far East 13.7 |13.9 1.0 1k.k 19.9 20.7
Other - \ - 0.2 0.2 0.2 0.3
Total world \
(excluding North
American and 100.0 100.0 100.0 100.0 100.0 100.0
Communist countries) ﬁo

- rSource: Appenciix T-B, Table 7-B~1.
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Texaco Trinidad's performance (Table 7.6).

In spite of the rapid expansion in Europe and the Far East
Texaco Trinidad still retains its importance as the largest single
refinery complex in the Texaco International world-wide refining
operations outside the U.S.A. The average rated capacity for its
refinery in Trinidad at 1968 was 400,000 barrels per day as compared
with 39,000 barrels per refinery per day for its world-wide operations
(Table 7.4). In the Western Hemisphere, for instance, its daily crude
capacity was rated at 361,000 barrels per day at 1973, with a catalytic
cracking capacity of 28,000 barrels daily and a reforming capacity of
24,000 varrels. This performance is surpassed only by Texaco's
Port Arthur (Texas) refinery complex with a crude capacity of 400, 000
barrels a day, a cracking capacity of 135,000 barrels daily and a
reforming capacity of 60,000 per day.l Texaco Trinidad's desulphur-
ization plant keeps Texaco Trinidad's refined products competitive in
the U.S. East Coast markets.” Texaco Trinidad's operation is so
important in the total Texaco complex that Port-of-Spain is considered
the company' § "large_st single marine temin?l warld-wide”.2  Texaco
Trinidad rep;esents by world standards a I‘mg& financial 1;westment
which can not, in the Texaco International market situation, be
easily replaced by an operation elsewhere.

The prospects for vertical and horizontal expansion using

&
natural gas and marine petroléum feedstocks are good for Texaco

standard dpd ‘Podt, April to May 1974, vol. 35, mo. 15,
May 31, 197%, p. 92%

2Statement by Mr. Tom Wilson, President of Texaco Trinidad
Limited, Trinidad Guardian, March 15, 1970.
y
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Trinidad. The company has recently been granted pnew offshore _
concesgions representing about one million acres of marine territory
in the East Coast Continental Shelf arees, the Columbus Chenned to the
south of the island and the Gulf of Paria (see Figure 4.2). This
comes at a time when Texaco's international concessions in other
parts of the world are being nationalized and its land reserves in
Trinidad are in rapid decline. The"%iompany and the government of
Trinidad have entered into Jjoint-venture petrochemical projects
based on patural gas feedstock to be transported by the government
pipeline to the Point Lisas industrial site. As compared to Shell
Trinidad and B.P. Trinidad, Texaco represents an expansive operation
in Trinidad end as such its contributions are considerable. But it
also would stand to lose much were it not to be able to <;perate in

Trinidad; and this gives the goveroment considerable bargaining

leverage.

The "infependents”: Trinidad-TeSoro. Trinidad-Tesoro

Petroleum Company Limited by acquiring all the oil and gas producing

rties of the B.P. group in 1963 brought to an end a production

operation which was at that time even wore marginal to B.P.
terpational than Shell Trinided was to Shell Internationpal.
. Prinidad could not even‘be describved as a defensive strategy
given B.P. International's world mrk.et situation. It was a mere
vestige of the colonial past. Some Trinidad economists argued that
) the government should have nationalized B.P. Instead the government
( chose to set up a joint-venture operation with Tesoro Petroleum

Corporation of the U.S.A.
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Tesoro Petroleum Corpora'tion is a very small integrated
international company. Up until 1969 it vas short on cruie and long
on products. At June 30, 1972 the compeny held ref inery eq/ ity rated
at 43,000 barrels per day. Of this amount 30,000 is locéwéd in
Alaska. At 1968 total crude production was 3.4 thousand barrels per
day; after the joint purchase of B.P. assets (July 1969) its oil
and gas produc.tion increased to 25.4 thousend barrels per day at 1970
and 25.6 thousand barrels at 1971, thus closing the gap between its
production and refining activities (Table 7.7)- The coming on stream
of 1its Alaskan refinery opened up the gap again in 1973 but the ’con-
tribution of Tesoro's concessions in Trinidad 1is not diminished.

The impact of the joint venture on Tesoro Petroleum's total
net earnings is substantial. The net income for Tes;oro Petroléum
Corporation Limited increased from $1,677,000 in 1968 prior to the
purchase of B.P. to $4,697,000 after the acquisition of these agsets.
In the fiscal year 1973 Trinidad-Tesoro produced 39,811 barrels of
crude oil daily and 30,502 MCF of natural gas daily: U49.9 per cent
of this belonged to Tesoro Petroleum Corporation and 50.1 per cent to
the Trinidad government. The increase in Tesoro Petroleum
Corporation'’s oil and gas production after 1968 (Table 7.7) is, there-
fore, entirely due to the acquisition of the B.P. assets in Trinidad
and the output of its- concessicns on the Eést Coast Continental Shelf
of Trinidad (i.e. off Point Galeota). Revenues from oil and gas sales
for Trinidad-Tesoro were U.S. $41.5 million and net earnings were
U.S. $12.5 million. When net earnings in Trinidad at December 31, 1973

are compared with net earnings of $19.9 million on the consolidated
K]
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TABLE 7.7
FPRODUCTION AND REFINING STATISTICS ke
TESORO PETROLEUM CORFORATION, 1967-1973
(Average daily barrels)
Refinery Estimated crude oil
04l and gas  through~ Crude oil output Trinidad
production put gathered interest
1967 3,227 10,377 21,187 -
1968 3,373 10,220 32,545 - -
1969 9,146 12,850 33,510 n/a
1970 25,435% 23, T10%x* 34,167 21,190
1971 25,609% 30,908%+ 36,709 20,233
1972 25, 624 36,803 40,610 19,686
1973 28,398% L3119 66, 500 19,823
Sources: Stapdard dhd Poor, Merch 30, 1973; May 31, 1973.
Government of Trinidad and Tobago, Ministry of Petroleum and
Mines, Monthly Bulletin, 1970-1973.
. #Includes interest in Trinidad-Tesoro Petroleum Corporation.
#*Includes Tesoro-Alaskan Petroleum Corporation during start ;
up. 3
k4
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earnings statement for the international company for the same period
it becomes quite obvious tha_.t the major contribution to earnings in
1973 was from the Trinidad operations.l

' In a real sense the weak,small Tesoro Petroleum Corporation
is the "dwarf" in the relationship with the Trinidad government. But
Tesorg Petroleum Corporation benefits from this relationship. It has
no doqbt been responsible for Tesoro Petroleum Corporation being
recently granted wmining concessions in Indonesia. Trinidad's presence
in this joint venture may also be giving Tesoro Petroleum access to
éapital that it did not have before. In 1971 the U.S. Import-Export
Bank made Trinidad-Tesoro a loan of T.T. $4.1 million and guaranteed
an additional T.T. $4.1 million from other sources to finance material
imports from the U.S. for (1) drilling operations in the east coast

of Trinidad, (2) improvements of oil tanker docking and loading
facilities at Point d'Or, (3) a five point mooring system to accommodate
tankers up to 70,000 tons, and (4) on shore storage facilities as well
as pumping capacity. The fotal cost of the project was estimated at
T.T. $14.4 million. The re-payment of the loan was to begin

June 15, 1972 at a rate of 6 per cent on outstanding balances, and was
to be completed in ten semi-annual 1nstalments.2 It seems unlikely
that Tesoro Petroleum Corporation, a company whose shares are rated

as B in Standard and Poor could on {ts own collateral negotilate loans

on such favourable terms in the world financial market at 1971. The

l‘l‘he financial data used above were obtained in the
Standard and Poor, May 31, 1974, pp. 9979-9930.

®The Trinidad Guardian, Jaouary 21, 1971. See also The "

"Express (Trinidad), January 22, 1971. w
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government guaranteed loans for Trinidad-Tesoro averaging T.T. $15
millicn in the period 1969-1970 and T.T: $23.2 million for 1971-1973.l
Tesoro Petroleum perhaps enjoys too favourable a position in this Joint

venture in terms of what it has to offer.

Amoco of Standard 01l (Indiana). Standard 0il Company .

(Indiana) may not be a "major", but it is a very large and poverful
company in the U.S.A. It is fully 1ntegra’éed and conducts operations
in forty-nine states and in over thirty foreign countries. In 1972
refined products accounted for U8.3 per cent of sales and operating -
revenues (including excise taxes), crude oil for 13.6 per cent,

natural gas for 5.5 per cent, chemical products and fertilizers for
11.1 per cent, other operating revenues for 21.5 per cent.z The over-
seas operations of Standard 011 (Indiana) are conducted by Amoco
International Fipance Corporation and Amoco International 0il Compe.m'.3
Amoco International 0il directs exploration, production, refining,
transportation and marketing outside North America from its headquarters
in Chicago. Since 1967 Standard of Indiama's crude oil production in
the U.S.A. (except Texas) has either remained constant or declined
(Table 7.8). The company has stepped up its search for oil outside

the U.S.A . in the last five years. The major increases in output over
the five years 1967-1972 are accounted for by foreign production,

lcavernment of Trinidad and Tobago, The White Paper No. 2
on Public Sector Participation ip Industry, 1975, p. T.

2$tandard and Poor, May 31, 1974, p. 3719. .

300 July 1, 1962 all activities outside North America were
consolidated in ote major subsidiary.
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NET CRUDE OIL PRODUCTION FOR STANDARD OIL (INDIANA) WORLD-WIDE OPERATIONS

Countries and states

U.S.A.

Texas
Louisiana
Oklahoma
Wyoming
Kansas

New Mexico
Alagka
Other states

Total U.S.A.
Canada

Total North America

X

A
Bede o an - . i  Sents L T i ew
gf%‘% R I

TABLE 7.8

1967, 1970, 1971, 1972

(000 v/d)
Percentage
Percen- Percen- Percen- change

1967 tage 1970  tege 1971  tage 1972*  1967-1972
218 . 252 250 279 28
60 gl Th 66 10
24 27 29 24 )
59 58 57 56 -5
13 10 10 10 -25
26 26 23 21 -19
; 3 = n
439 ( 78.8) L6 ( 62.6) 469 ( 61.0) 487 11
41 58 63 78 90
480 ( 86.2) 524 ( 70.4) 53 ( 69.2) 565 18

P
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TABLE 7.8 continued

NET CRUDE OIL PRODUCTION FOR STANDARD OIL ( INDIANA) WORLD-WIDE OPERATIONS

1967, 1970, 1971, 1972

: R (000 b/d)
. Percentage
. Percen- Percen- Percen- change
Countries and states 1967 tage 1970 tage 1971 tage 1972% 1967-1972
Foreign operations
(Amoco)
Egypt | 16 107 88 66 313
Argentina - L3 L7 51 ‘ -
Iren 50 L6 62 67 34
Trinidad - - - 25 -
Other foreign 11 24 Lo lely 300
Total foreign 77 (13.8) 220 (29.6) 237 ( 30.8) 253 228 )
Total world-wide 557 (100.0) T4k (100.0) 769 (100.0) 818 L7

Crude refinery capacity
(excluding Wales, 995 1,125 1,073 1,125
Singapore, India)

i . Crude production as a
: percentage of refinery 56.0 66.1 I 6 W T2 .4
capacity

Sources: Moody's Industrial Manual, May 19T7h.

Government of Trinidad and Tobago, Ministry of Petroleum and Mines, Monthly Bulletin,
December 1973. :

gece

%*Revised
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_vhich grew by 228 per cent as compared with 47 per cent for its
world-wide operation during the same period (Table 7.8). In 1972
the Trinidad output from the East Coast Continental Shelf was
25,426 bvarrels per day, that is, 9.9 per cent of suﬁmm of
Indiana's total production outside North America. In December 1973
the company's output in Trinidad had climbed to an average for that
month of 68,000 barrels per day making the Trinidad Amoco concession
a more important crude producer than its oil concession in any
single state in the U.S.A. with the exception of Texas. It approx-
imates Amoco's Canadian output and is more important than any of its
other foreign production opefations. Almost all of the company's
forelgn operations concentmée on crude oil production for the
American market. Of a total t;orld refinery crude capacity of
1,320,000 barrels per day at December 31, 1972, including interests
in other companies, only 298,000 represented overseas refinery
capacity. That is, 87.5 per cent of its total refinery capacity was
located in the U.S. market. The total productic:p of Amo;:o Trinidad
is shipped to the U.S.A. to help close the large imbalance between e
the production and refining gperations of the parent company.
Standard‘of Indiana produced only T2.4 per cent of its refinery ’
throughput in 1972 (Table 7.8). '

When one considers that various company officials of

Amoco Trinidadl and the Minister of Petroleum and Mines,

v
1rrinidad Guardian, September 29, 1972, speech by President
and General Manager of Amoco Trinidad, Mr. Orville D. Gaither, to
South Trinidad Chamber of Industry and Commerce. He gave an
estimated output by the end of 1974 of 140,000 barrels per day.

.
.
s \
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Mr. O. Pa.dmore,1 have issued news releases indicating that Amoco
Trinidad's east coast fields have a potential pr&)ductive capacity .
of 150,000 to 200,000 barrels per d.ay,2 the importance of éhese
fields to the lagging production of Standard 0il (Indiana) is
dramatic. Even more important, the crude from Amoco Trinidad's
offshore oil fields is of very high quality. It has an API range
of 35°-h5° and a sulphur content of less than one per cent*».l

Since gasolene and the middle distillates constitute\x3:3
per cent of Standard Indiapa's product sales (Tablé 7.9) and since
85 per cent of these sales are in the U.S.A. where pollution
legislation is most stringent (especially on the East goas‘c), the
quality of the oil from Trimidad going to Ameco.refineries in the
U.S. East Coast gives the company a strategic\and competitive
advantage over other companies in a world oil situation where "sweet"
cnﬁeq are very scarce. Most of the Trinidad crude from Amoco's
offshore deposits go to its Virginia refineries (PAD I District)
serving the East Coast product m:ket. In December 1973 Amoco‘
Trinidad's production of crude was 6;1,000 barrels daily, enough to\
supply the parent company's ref‘inery capacity in"the PAD I Districg.
(see Table 7.10), and by 1976 it had almost doubled its 1973 out- -

put .3

v

lExgres (Trinidad), Friday, September 12, 1972, an address
by the Minister of Petroleum and Mines, Mr. Overand Padmore, to )
Latin American end West Indian ministers in Caracas. The \Miniater e
announced a potential output of 200,000 barrels per day.

2See'also Persad and Chapter L of text, pp. 77-79.

3For the first two quarters of 1976 its dverage daily out-
put was 125,000 barrels. | ; |

4
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Source: Moody's Industrial Manual, 1974, p. 2952.
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TABLE T.9

.

STANDARD OIL OF INDIANA MARKETING OFERATIONS 1972 . .

- Qutput ’ Share of total
Products *(000 b/d) percentages
Casolene (including natu}al) ' 546 S 4.5

Ny ¢
Home heating oils, kerosene,

“ diesel oils " 353 28.8
Residual fuel oils 109 8.9

, Other products 218 17.8

12226 100.0

i

o

TABLE 7.10

. STANDARD OIL OF INDIANA REF\INEE.‘[ CRUDE 'CAPACITY

4

United States

PAD I
PAD II
PAD III
PAD IV
PAD V
Total
\

!
Bource:

AT DECEMEER 31, 1972 BY PAD DISTRICTS

".Crude capec ity

“ (000 b/d) ’ Percentages
: 69 6.8
a' ©onss , | .5
. 320 " 313
178 . ‘ 17.4
CL L2 0.0
Moody's Industrial Man'un; Mey 1974, p. 2950 .
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" twenty years, beginning in 1977. The agreement is subject to
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Perhaps even more important to Amoco than the oil fields
are the large quantities of natural gas that it has found on the “
Trinidad east coast. Given the scarcity of natural gas in the
U.S.A. and the expected increases in its price, it will be
eéonomically feasible to ship liquified natural gas from Trinidad
to U.S. markets. In February 1972, therefore, Standard 01l
(Indiana) completed an agreement with People's Gas Company which
provides for the liquifaction and delivery of over 3.5 trillion
cubic feet of offshore Trinidad patural gas to U.S. markets over
approva(l by Trinidad and U.S. government ‘regulatory agencies.1 The
Trinidad government has recently declared that priority will be
given to its use for the development of the country's industrial
potenti'al.z ’ ‘/‘

Ope can now summarize the import;.nce of Trinidad to the oll
companies operating in its bom:daée;"‘and in so doing assess the
bargaining power o the country against these companies. One measure
of this importance 1{5 the ease with which a company can shut down
its operations or have its assets in Trinidad nationalized without
gserious inconvenience t% its world-wide operations. Texaco Trinidad's
operations are very complex and large relative to Texaco's world-d:i,?.e |

operations and, therefore, cannot be replaced easily. Texaco Trinidad

+

A lstapdard and Poor, May 31, 1974, p. 3720.

2‘1‘rinidad and Tobago News, Office of the H:lgh Comission ir of
Trinidad and Tobago, Ottawa, June 1974, pp. 4-5. An interview w t\
Prime Minister, Dr. Eric Williams.

-
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is central to Texaco International's operations in the Western
Hemisphere. As such Texaco Trinidad is likely to absorb pressure
from Ege host government to act more in keeping with the interests
of Trinidad's developm;nt plans as opposed to Texaco's global
strategies ;lsewhere. But ajﬁrt from 'this the opportunity for
expansion of its petrochemical operations based on the large natural
gas resources in the country would constitute a significant
opportunity cost to the comiany in terms of profits foregcne.
Amoco Trinidad offers Standard 01l of fndiana bright prospects fo;,
long-run supplies of gas and oil to bolster iés lagging production
in the U.S.A. It.cannot, given its imbalance between refinery
capacity and crude output, afford to losa- its Trinidad concessions,
at least not without weakening its long-run growth prospects.
Shell Trinidad, like B.P. Trinidad, was a marginal operation in the
parent company'g world-wide operations. It can meet its U.S. market
demand for ;o;/sulphur fuels from Curagac and Venezuela. The acqui-
sition of Shell Trinidad, therefore, inflicted only minor hardships
on Shell International's operations. It may be argued that it vas
in the long-run interest of the country for the government of
Prinidad to purchase Shell Trinidad's assets; for the government
can use these assets, as it did in the case of B.P., to learn more
about the industry, strengthen its bargeining pusition and ex;end

’
its influence into the country's oil economy. The acquisition d?
Shell's 100,000 barrels per day refinery'makea Trinidad's national
company an 1nteq;at?d operation and gives the government the

second largest share of crude output in the country.
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. The discussion above highlighted the strengths of the
Trinidad government and the weaknesses|of the oil compenies. Know-
ledge of these were pertinent to the formulation of government
strategles in its bargaining with the 01l companies over the dis-

tribution of rents earned in the industry (i.e., the application of

its petroleum legislation), conservation and comtrol of the country's
hydrocarbon resources, the social obliéations of the companies, and

74
the role they should play in the strucﬁural transformation of the

econony . )
The companies' veaknesses were partly offset during the
Second Five-Year Plan by the continued |dependency of the economy on

the petroleum sector. The government over the Second Five-Year Plan

had limited success in-bringing about a diversification of the econmomy
through its programme of pioneer aid.l The share of the manufagturing
sector in GDP grew relative to that of petroleum (Table 4.25): i;s
value added to GDP grew at ap average rate of 13 per cefit per annum.
Over the period of the Plan seventy-four pioneer and one hundred

and eighty assisted plants were established with an investment of

$178 million and a creation of 7,960 Jobs.2 Howevér, although

textiles and

reasonable increases in output were achieved
garments, in ipdustries assembling motor vehicles and household

appliances, and in food prdcessing, a substantial part of P

// }
1Tax concessions and other entives to new industries. ‘. é
e Third Five-Year Plan ¥969-1973, p. 13. |
N , &
’ i
// ““%j |
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this was due to the rapid expansion of pr;duction and exports of
petrochemicals (Texaco Trinidad).1 In general the policy of
development through aid to pioneer industries failed to achieve a
significant reduction in the level of unemployment (14 per cent of
the labour force). Moreover, its direct stimulation of local
industry was small, tax payments were very little; and outflow of
profits, dividends and interest, relatively large.2

Declining paticnal oil reseives, the overall stagnation of
the economy and the general pervasive lack of technical and adminis-
trative knowledge about the oil industry caused the government to
choose a conservative option with respect to the ownership of B.P.

agssets in Trinldad, i.e.,a joint venture as opposed to a fully owned

government company: It also put Texaco at the beginning of the Third

Five-Year Plan (1?69-1973) in a relatively strong bargaining position.

/
Texaco has access to U.3. and other markets for special products and

fuel oils, it has access to ample supplies of crude oil, and of

course, technology. The country could not afford to risk losing what-

ever benefits it derived from these assets. The government's continued .

cautlousness in dealing with Texaco reflects this. It nationalized
Shell Trinidad Limited (1974), which had nothing to offer that the
government with its greatly improved knowledge of petroleum affairs

could not itself maintain; but it was only prepared at 1975 to
!
lTbid.

21bid.

oS



236

propose a major participation in Texaco's operations,l for Texaco
has much to offer and therefore much to withhold. In much the same
way Trinidad's dependence on Amoco for the development of the east
coast o0il and gas reserves is very great. The country peither
possesses the skills in marine drill.*:.ng nor the capital necessary
to undertake the risky venture of exploration in its offshore
territories. The initial geological uncertainties are now reduced
and Amoco's bargaining strength somewhat diminished. Amoco's
dependence on these resources means that it has much to lose; but
the government is still very dependent on Amoco's technology, and
the vastly increased flow of funds from the export of crudes from
these concessions to fipance its multibillion-dollar development
programmes.

One may conclude that geography, the ex‘istence of an
established o0il industry, and the government's commitwent to the
free enterprise market system and a parliamentary democracy together
make Trinidad attractive to foreign oil compenies seeking to avoid
control by OPEC. Its attractiveness 1is further enhanced by the
prospect of new discoveries of hydrocarbon resources. The great

1the government has acquired all the service stations of
Texaco Trinidad Limited for T.T. $20 million. The purchase date
will take effect from April 11, 1975. The Nationdl Petroleum Company
(NP) will provide an "intoplane"” service at Piarco Airport on all the

International Aviation contracts of Texaco (Trinidad) Limited and an
"intoship" service on the terms agreed to between Texaco and Trinidad

Jpd Tobago Petroleum Marketing Company Limited. NP will enter into

agreement with Texaco within two years for developing national brands
of lubricante at the oil lube blending plant at Sea Lots, Port-of-
Spain. Trinidad and Tobago Newsletter, Office of the High Commissioner
for the Republic of Trinidad and Tobago, Ottawa, January 1977, pp.6, T.
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demand for these resources an§ the high rates of success in finding,
wvhen combined with the\go/vernment's increasing knowledge of the
industry, strengthens the country's bargaining position. The next
chapter examines Trinidad's petroleum policies from 1956 to the
present and assesses the government's effectiveness in maximizing°

the net benefits from the country's hydrocarbon resources.

-
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CHAPTER 8

GOVERNMENT PETROLEUM POLICY AND
N RESOURCE BASE DEVELOPMENT

The major objective of the government with respect to tﬁe
country's hydrocarbon resources is to optimi;e the flow of net
benefits from these resources to its citizens. These net benefits
accrue over time and depend on the extent to which growth in this
sector generates growth in the rest of the economy. This means
that the development of thése resources must facilitate increased
growth in other sectors of the economy either through backward and
forward linkages or through both consumer expenditures from incomes
earned in the sector and the current and capital expenditures of
government financed by taxation of the industry. The question of
hovw heavily government taxes the industry is, therefore, clearly
related to national development strategies, especially in a small
open petroleum economy. The share of petroleum output represented
by value added and its distribution between wages, salaries, .
profits, and taxes is an important factor determining the nature
and extent of| the contributionJof the sector to the economy; for,
glven the weak linkages with other sectors and leakages associated
with rts of producer and consumer goods, it is government

expenditures w ich in the small petroleum economy are a prime

l 238
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determinant of the pace and direction of economic change.

For the small open petroleum economy (no less than the large
one) emerging from coloniali;m or a state of dependency on foreign
technology and know-how the implementation of petroleum policies must
be negotiated with the o1l companies and/or their home governments.
The nature and’ou§come of the bargaining process are determined by
(1) the geological risks associated with finding oil in the country,
(2) the existing level and the rate of increase in the country's
techniéal knowledge of the industry, and (3) the effectiveness of
nationalist forces in the cowmtry. (1) and (2) account for the
conditions favouring a swing in power to the host country, but (3)
creates the motive force. This chapter discusses the process
leading up to the Trinidad government's implementation of its new
petroleum policies in 1970, evaluates those policies and examines
the government's use of the country's new petroleum (oil and gas)
resources as a strategy for economic transformation as set out in
the Second Five-Year Plan, i.e.,"the full utilization of our human

and natural resources together with our capital resources so as to
Yleld to the broadest segments of our society such levels of 1ivingQ
as are commensurate with modern requirements of human dignity."l

As noted in Chapter 1 baréaining involving government and ;
companies is a dynamic process in which each party accepts no more

exercise of power against it than is necessary and exercisesmits

pover against ther to the maximum feasible. For the extractive

Ygovernment of Trinidad and Tobago, Draft Second Five-Year

Plan 1964-1968, p. k4. "
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industries the swing in the balance of power over time generally
seems to favour the host countries, although there is nothing
inevitable about this. In the previous chapter the analysis of the
interdependence between the 0il companies and the Trinidad govern-
ment showed a steady shift in the balance of power towards the
government after 1956. 1In examining that process, this chapter will
attempt to determihe whether the government has used that power to
gsubstantially increase net total benefits to the coﬁntry within arxy?8
given period of time, taking into consideration the various con-
straints operating against the small petroleum economy. Pertinent
to this analysis, therefore, is the way in which government makes
‘use of, or creates the &pportunity for, exercising power in the
interest of the country against the oil compenies.

The analysis of the changing relationships between the
Trinidad government and the oil companies is not as complex as in
the case for oil in Venezuela, Iraq and Saudi Arabia, or copper in
Chile, where there were many changes in ruling groups over the
length of the process leading to n;tionalization of the patural
resource in question. In Trinidad As there has been only one party
in power since 1956 one can examine developments within\the frame-
work of a single app#oach to government and an unchanged economic 9y
ideology,~;.e.,cap1talism (state or otherwise). Although the time
span under study is characterized by po;itical continuity it ia
useful to divide it into two periods for purposes of analysis:
1956-1968, which includes the period covering the First and Second

. -y
Five-Year Plans, and 1969-1?73, the period of the Third Five-Year Plan. e‘i}

N
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4

An Evaluation of the Government-Company

Bargaining Process in Trinidad

From dependency to sovereignty: the initial strategies.

Trinidad elected its first national government and named its first
cabinet in 1956, with the People's National Movement (Eﬂy) commanding
the seat of government under Dr. Eric Williams. This historical fact
created the preconditions for the initial stage of the transformation
of the oil indgy%ry from colonial concessionaire status to one of
national pariiéipation. The PNM government set about immediately to
work toward full internal self-government within a West Indian
Federation. ,By the end of 1961 Trinidad and Tobago had full internal
self-government. During the five years between 1956 and 1961 the
government was busy with constitutional reform (the restructuring of
the o0ld colonial system) and the general remodeling of the economy
to meet the needs of the nation in its drive toward full sovereignty.
The new government chose a development strategy that was
from the outstart dependent on foreign capital and technology. It
made the false assumption that foreign companigs could be expected
to be good corporate citizens, and that by facilitating the maximiziné
of the profits of these companies through income tax exemptions and
the provision of extensive infrastructural facilities, ipso facto,
the utility of the nation would be maximized. ‘The government
accepted the Manchester School;theorylof development (W. Arthur Lewis)
andtgge Westminster two\ party system of democracy. It solidly

committed itself to the "free market system" and became entrenched
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in the western capitalist market economy. Indeed it is not clear
whether it had any viable alternatives given the aggressive pre-
disposition of the U.S.A. and its disregard for the sovereignty of

weak countries.

As was Inevitable the issue of control and ownership of

.
natural resources came to the forefront. The confrontation centred

around the "1941 Agreement” which gave the U.S. a ninety-nine year
lease over certain territory in Trinidad for setting up military
bases. The PNM government attacked the 1941 Agreement as un-
‘acceptable and not binding on the peoples of Trinidad and Tobago
since they were not consulted on the matter by the then colonial
government 1n Great Britain. The Prime Minister during the p3
Chaguaramas debate wrote in "The Nation® on March 11, 1960:

Thus it was left to the PNM to raise the crucial issue of '

. independence - Chaguaramas. Chaguaramas means the reversal

of a deal imposed on us by colonialism. Chaguaramas means

reversion of our soill and resources. Chaguaramas means

vindication of our governmental rights and prerogatives.

Chaguaramas means independence in the sphere of foreigp

policy. Chaguaramas means capital before base.

Chaguaramas represents for us an acid choice between the

alternatives - an independent nation with a will of its

own or a banana republic the satellite of a foreign power.

Chaguaramas and Independence go hand in hand; the road to

independence leads through Chagugramas.l ~

The Chaguaramas crisis and the éebate that centred around it

represents a major confrontation with colonial and other foreign

interests on the matter of privileges obtained under the system of \

( —_— ,

1Dr. Eric Williams, Inward Hunger: The Education of a Prime

Minister (London: André Deutach, 1969), p. 22&.
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the establishment of a new order and a new system of internal and
external 3reh$ionahipa between the people of Trinidad and foreign
interests. But the PNM concern over foreign control of Chaguaramas
was tempered by its needs for fore(i@ technology and capital. The
government, therefore, for all its "hawkish" projectiond the
Chaguaramas issue was not prepared to risk an open military or
limited violent confrontation with American interests in the 1sland.l
The compromise agreement reached between the governments of Trinida.d\
and the United States on t}xe Chaguaramas affair -was indicative of

' the oodel that the PN would adopt with respect to other American
interests. The bargaining model the PNM adopted between 1956 and
1964 with the oil industry can best be described as resembling the ,
strategy of the Shah of Iran in the Iranian experience rather than
that of Mosadeq: persuasion became the key élement in its policy
for dealing with Texaco and Shell. “

The new government immediately turned its attention to the
0il industry a; a source of revenue for financing its planned
lthe government finally agreed to allow the Americans to

maintain a limited presence in Trinidad in return for specified
kinds of aid. Its policy of conciliation and compromise in the
Chaguaramas crisis was severely criticized by the more radical

elements in the country as a betrayal of the people of Trinidad. .
The most vocal voices were the 0ilfield Workers Trade Union (OWTU)

in the person of its 1éader, George Weekes. Perhaps\the most L*_
scholarly criticism of the government "compromise" on Chaguaramas -~ -t
is Lloyd Best's article "Chaguaramas to Slavery?" New World, R
vol. II, no. 1 (Mona, Jamaica: The New World Group Limited, 1965), .
pp. 43-70. . 3
2508

)
-
Qg,%

fat,

*
;
at
g
-y

B




It st S arsem =

2kh

expenditure on building modern infrastructure.l To increase its
share of profiﬁis substantially government needed more control over
the industry. Its ?itial,str'ategy was to systematically develop

the necessary information base and knowledge essential to making <

14
)

decisions about the country's oil resources that were consistent ™

wjth the best interest of the development of the nation. As early
as 1958 Dr. Walter Lewrya vas asked to prépare a report on the
Trinidad oil écononxy making recommendations with respect to govern-
went control of the country's oll resources and taxationﬂ of the
industry. Following that, in November 1960, D. R. Craig, at the
request of Dr. Wili-iams, submitted a report to the Trinidad govern-
"011 and Gas Conservation in Trinidad®.> Tt was largely due
t;> these rec ndations, and the ominous signs oWent
decline in thejcountry's crude oil and natural gas reserves, that

in August 19¢3 the Mostofi Com;iasion was appointed with the mandate
to (1) ;}ﬁmse the Trinidm; 0il industry in the context of the world
oil industry, (2) recommend a legal framework that would safeguard
the interests of the nation and stimulate growth in the industry, \
and (3) recommend policy that would stabilize employment in the

industry as a whole.

11n the First Five-Year Plan period (1958-1962) local sources
financed 92 per cent of public sector outlays (T.T. $18.5 milliod).
This was made possible by the rapid- expansion of the petroleum sector
and favourable oil prices. Second Five-Yesr Plen 3561&-1268 p. 93.

2The Government of Trinidad and Tobago, The Trinidad 01l
Econot_xy (Government Printing Office, 1959).

3p. R. Craig, 011 apd Gas Conservation in Trinidad (Calgary:
November 1960), p. 1.

§ =
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The government inherited a netional economy dominated by a
domestic o0il industry which was an integral part of the world oil
market, and almost totally dependent on the managerial skills of
Shell and Texaco to produce and market- its products in the world
consumer oil markets. This fact, plus the total lack of any technical
knowledge of the industry 1n'governgent circles and indeed the
absence of a centralized administration to deal with the petroleum-
industry, certainly suggested to many, but not to all, a strategy
of gradualism ra*her than confrontation. Accordingly, the govern-
ment embarked on a strategy of eollaboration with the multinationals

in the oil sector. William Demas (Economic Adviser to the Prime

‘Minister) clearly indicated in discussion with this author in 1965

0
that while the government felt that 1t was not in a position to
force the oil coumpanies to act,it was obliged\either t06 ‘create a
mechanism tﬁrough which it could attempt to influence their actions,
. .

or at least be informed in advance of theinNin&estment plans. The

government's position was further weakened by the fact that the known

. recoverable fesEf?ez of oil and gas were reported to be rapidly

declining.l Consequently British Petroleum and Shell had planned
drastic ren;enchment in mining as a condition of their continued wf
operation in'the industry. This had serious social and political
implications for the, country and tnefgovernment given its commitment

to gull employment and structural ;ranatormationéa |

10- Abrcamn-

23econd Five-Year Plan 1964-1968, p. T7.
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In order to deal with these matters the government todk two
initia.‘tives. FPirst, it created the Tripartite Committee in 1964
consisting of representatives of government, labour (OWTU), and the
oil industry, as an instrument through which it hoped to influence
the employment and :anest‘ment decisions of the oil companies. The
committee met several times between 1964 and 1968 but funcfioned
primarily as a forum for communication. Second, it passed thd.

Industrial Stabilization Act in 1965 in the hope of creating an

environment favourable to business and labour by stopping arbitrary

retrenchment. The Stabilization Act earned the government the

unpopularity of unionized labour and angered those who wanted.more

decisively nationalistic action. The Act simultaneously gave e
government the limites legal instrument needed to control retrench-
ment in the oil industry and offered industry the security it wanted
against "illegal" strikes.

The policy of persuasion ("quiet diplomacy™) produced a
relation,ship between the Trinidad government and the 0il companies
which from 1965 to 1970 can be described as cordial and friendly.
This was generally recognize(i by the more perceptive critics as an
asset, even if ”problemtic"'. Lloyd Beslt writes "... these good

relations may help the government to contend more easily with its

economic problems while avoiding a policy’of radical transformation."t §
The policy worked in a limited way. Texaco contiffted to 4dnvest in
the development of its land and south west marine concessions, and to :
////“Za
g e u‘;,i
] lBeat, p- 69. Lloyd Best teaches at the University of the =
West Indies, Trinidad. ; — 1
, T
———— )
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add to the complexity of its refinery operations by expanding into
the manufacture of lubricants and petrochemicals. However, the
companies bluntly refused to become involved in the diversification
or transformation of the Trinidad economy. During the mid and late
sixties the government tried to per.sua.de thi oil companies to take
an active part as good corporate citizens in the structural trans-
formetion of the economy as laid down in the Second and Third Five-
Year Plans. But the oil companies’' response was that oil was their
business and that they would best serve the interest of Trinidad if
they vere left to do what they could do be?t, i.e. produce, refine,

ship and market 011.1 ]

-~ y

Thus the government throughout the period of the First and
Second Five-Year Plans was unable to get the 0il compenles to assume
the role of captains of industrial development in Trinidad, or for
that matter to make significant changes ;lith respect to their hiring
policies which continued the colonial policy of relegating Trinidad
nationals to those Jjobs vit;: the lowest status in terms of the
managerial and decision-making process.

The gc;vernment' s initial acceptance of the oil companies'
rationale for not identifying more closely with natic;nal objectives
wust partly be attributed to its ova (or more pa.rticularlyn the
Cabinet's) imperfect understanding of the process of development in

»

the small enclave economy, and the misconception that the interests

~ g .
Y lGovernment of Trinidad and Tobago, Report of the Tripartite

Committee on Retrenchment in t%gil :Ibdustg, Trinidad and Tobago,
uly 19, 25) 39: 1 and A ’ 7‘ I ’ 1\5’ 1968° N
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of gultipational enterprises could be jdentical with those of the
ion, so that the optimization of codpany profits would be con~
istgnt with the optimizaftion of pet’ soéiial ’oenefits.1 The Trinidad
government in the period 1958-1962, usin\é\the Arthuxr Lewis model of
econonic deveiopment as a guide to policy \f‘g\,rmation, therefore,%
limited its role to providing infrastructura:j\ inputs (cost reducing
external economies) and fiscal 1ncentiv:es in t\i\e form of ta.x-
exenptions and depreciation allowances. Priva.t;‘\enterprise vas left
virt;ually free to respopd to output targets set in \the Plan for the

various sectors. The government hoped that through a process of
"frank and fruitful co-opemtio;:" private firms wo'uld mold their
actions to conform to "the social aspirations and objectives of the
‘government representing the people of the country."2

The government's bargaining position was further weakened
because under the old colonial regime the British government
exploited Trinidad oil resources for its benefit and for that of the
British oil companies, not that of the people of Trinidad and Tobago.
When the PNM governwment came £o power, therefore, there was no
effective legal and administrative mechanism that it could use to
control the compenies. Instead, there were about fourteen ordinances

administered by various civil service departments. In May 1963 the

l‘I'he W. A. Lewia theory of economic development through foreign /

capital implies this. Lewis, "Economic Development with Unlimited
Supplies of labouxn” in The Economics of Underdevelopment, ed. /
A. K. Agarvala and 5. P. Sin%ﬁ (Nev York: Oxford University Press,

1963).

2

Second Five<Year Plan }96“-196@, p. vi. ) \3 f
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Petroleum Department was placed under the Minis try of Industry and

Commerce and given the responsibility for most of these ordinances;

but a comprehensive pétroleugx policy mrt@ent to the long-term

development of the country's i)ei:roleum resources was lacking through-

out the first two ’Prlans. Thus, as a vestige of this colonial -

situation, for the most part the Petroleum Department countinued to

t. data which was unsuited for ‘any gserious -economic,
engineering, or geological analysis on the pe.rt/ot the government.
tion) to these weaknesses the Petroleum Departme?t lacked the
skilled personnel and support staff necessary to manage the national

oil resource and supervise the oil industry. The "Craig Report"

Y

described the situation as follows: e

The Petroleum Department ias currently spending some 75 per cent
of its time on royalty and leasing work. A considerable portion
of the remaining time is spent on the recording of drilling and
production data, the processing of routin¢ drilling work-over
and sbandonment applications and otHer administrative tasks.
There is virtually no time spent in the evaluation of the geo-
logical and engineering problems of the industry, and as a
consequence only a Qualitative comfrehension of the technical
problems of the industry, prevails.

The report made the general observation that petroleum production
methods and tonservation practices in Trinidad were meintained at a °

fairly satisfactory level, but that this occurred while "government's

.
Soar

knowledge of the geological and engineering aspect of the oil industry

had been minimal and control of production and conservatiyn practice %
had been exercised to a limited extent." X ;
lcraig, p. 15. ° ?;
‘mid., p. 3. '
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This state of affairs suggests that in the Nash sense of
collaborative bargainingl the Trinidad government may have been
unable to benefit appreciably from the growth in value added in the
sector between 1956 and 1961. In the following sections this will
be examined in the context of an evaluation of changes in petroleum

policy between 1956 and 1976.

Trinidad petroleum legislation 1956-1976. The main elements

of petroleum legislation in Trinidad at 1956 represented an extension
of colonial policies and the ineptness of the government which lacked'
any ﬁchical knovledge of the o0il industry. For instance, the
mining leases had few of the safeguards that moderm le:Les include

t0 ensure good mapagement of the resource and protection of the

interests of the host country. In particular, a compsny holding an
.exploration lease had no obligation to carry out /éxploration in such

\ concessions, and there vas no limit on the numb’f of such leases that

e company could hold. Companies holding produftion leases had no
drilling obligations stipulated in their lease nor were there clauses
requiring that any part of the leased acreage be relinquished before

repeval of the lease. The payments of. de rents, however, created

some incentive to yleld unpromising acregge. By 1961, however, &

e

vy

rapldly rising pationalism was beginming to challenge the practices

e s

of the multinational oil companies in /the country. 42

With self-government (1961) the respomsibility for shapidg
- |

-

1g5ee Jobn F. Nash, Jr., "’l'ée Bargaining Problem," Econometrica,
vol. 18, no. 26 (April 1950), pp. 155-162,
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the administrative machinery for controlling the future operations of
all oil companies passed on to the people's government. This
required time and a systematic plan of action, which the PNM govern-
ment get itself to accomplish. After 1956, what may seem to be
ineptness or, as the Craig Report described it, a "hazardous" and
"unusua]l expression of confidence in the altruism of the oil

1 may have been merely a reflection of a countriy in the

industry,"
initial stages of transition from colonialism to natiox;hood, lacking
the managerial and technical lskills _t& effectively monitor the \
operations of the oil compenies and hence vulnerable to exploitation

by them. However, the process of change was in motion, and the

Craig Report represented one step in that process. The Report
recommended a comprehensive consolidation of both the administration

of mining legislation relating to exploraf:ion, production, and the
disposition of oil and gas, and the laws pertaining to government
management of the country's oil resources - leasing, taxation and
royali‘.ies, ~tmd. conaervation.e On May 17, 1963 the government of
Trinidad and Tobago appointed a Minister of Petroleum end Mines. This
marked a major point of departure from pre-colonial practice and set
the stage for centralizing within a single ministry all responsibilities

for government control of the oil industry; and the review and formu-

lation of oil policies.

craig, p. 16.

21bid., p. 11.
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In 1964 ‘the Mostofi Report re-emphasized the need for
modernizing the a\dminie?tration of the petroleum industry and
strengthening the\\petro\leum division of the Ministry of Petroleum
and Mines. The Report recommended the creation of a Central
Petroleum Ad?‘nistration within the Ministry of Petrole\um and Mines
"to carry out a continuous review and reappraisal of the natiocnal
oil policy, to ensure 1ts implementation with sufficlent flexibility
and to exercise at the same time the indispensible vigilance
necessary to safeguard the paramount national interest."l It also
recommended that a special Petroleum Committee shou?.d be established
within the Cabinet under the chairmanship of the Prime Minister to
co-ordinate government policies and actions relating to the petroleum
affairs of the country.

While the new government may have been initially too weak to
significantly change the original terms of agreement under which the
established 0il companies opeyrated, it was certainly not in as weak \

a position with respect to new\ companies. It 1s important to note,

therefore, that the conditions ©of operation and obligations attaching
to the licences granted Pan Amer{can and Dominion Submarine

(January 10, 1961) on the Trinidad East Coast Continental Shelf were
substantially diffex‘-gﬁt from those\applying to earlier leases. Under
the terms of the gev leases the com ies were obligated to spend

mimimum annual amounts per acre on exploration .2 Dominion was also

1Mostofi Report, p. 35.

2Thege expenditures ranged from\30.435 during the first year
to $1.70 for each of the eleventh to the\fifteenth year of the terms
as extended.
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required to commence drilling within twelve months after receipt of
the licence and to continue drilling for at least 10,000 feet unless
commercial production was encountered at a lesser dept;h.1 The
companies had to employ as far as possible qualified local persc?nnel
and to pay wages at a level equivalent to those Pald by industries
of the same type on the island. The companies were also required to
submit each year”a statement of'expenses incurred to the Govermnor -
General. These leases were the precursors to the 1969 Petroleum Act. ’
The Petroleum Act 19692 consolidated and amended the laws
relating to petroleum so as to make better Provisions for exploration
and for the development of known reserves. It also incorporated
amended sections of the Income Tax ordinance and the Finance Act 1966 ]
tf) glve government a greater share of the rents of the industry. In
‘January i970 the Petroleum Regulations were published outlining the
types of licences, the procedures for issuing those licences as well
as the conditions under which they may be held. It described the
operating right/s}, and the general technical and financial obligations
of the compamries. The Act and its Regulations gave Trinidad the
legal framework within which it could exercise its sovereignty with

respect to its hydrocarbon resources. It empowered the government

to act to maximize the public revenues and social benefits derived

., .
EEN

from its petroleum resources over time.

-
et

The new laws established seven categories of licencesfor the

s
> ipe

A
et
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purpose of taxation and control of petroleum operations: exploration,
P

ANLE

V
i
4

IMostofi Report, pp. 116, 117.

3

1
2 S
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2Government of Trinidad and Tobago, The Petroleum Act 1969
(Act no. 46 of 1969), December 30, 1969. \
!
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exploration and production, refining, liquifaction of gas, trans-
portation, marketing, and manufacture of petrochemicals. The
regulations pertaining to the mining operations treat exploration
leases differently from exploration and production leases. In this
respect they are similar to the old lews. However, the 1970
regulations firmly establish within the law public rights over the
country's marine resources.

One of the most important departures of the 1969 Act is the
requirement that ?he Minister grant licences on the basis of
competitive bidding among the o0il companies. This policy allows the
government to "shop" for the company which is prepared to make the
greatest concessions consistent with the country's "social aspirations
and economic objectives". It is in principle an optimizing policy
for e country, for it increases the government's capacity to

imize its share of the total possible rents accruing from all
leaces. Also this gives the government the flexibility under con-
ditions of uncertainty affecting supply (output) to vary the
negotiated terms (condition pressures) per licenced area for each
company so that it minimizes the risk both to itself and the \
companies. To put it another way, by applying the petrol‘eum legis-
lation so that 1t places different "condition pressures™ on licenced
areas according to their capacity the government can create greater

overall incentives for increased output than if it applied the

a
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legislation in a uniform way over all licenced areas.1 In Trinidad
the government can apply the regulations with some deg.ree of flexibility
allowing _&: to vary the tax burden from one licenced area to thev other.
For instance, the separation of concessions into land and offshore
licences mkes it possible when necessary to adjust for cost
differences in the two types of ar%a.s.
The petroleum legislation may be broadly subdivided into
clauses dealing withheither the maximization of social benefits or
the maximization of real cash flows. In general, the revenue
maximizing clauses pertain to those s;ctions of the Act which deal
with conversion and relinquishment,those whil.ch are directed at
controlling the level of production and refining, and those which
alter the tax methods to the advantage of the country.
. The social obligation provisions of the 1969 Act pertain to
, biring practices, the preservat‘ion of property, maintenance of land

surfaces, territorial waters and the environment in general, price

discrimination in domestic markets and general\ domestic supply
problems. In the context of ‘the present anaiy is the most important
clauses are those which eliminate the traditicnal traiﬁing and employ-
ment practices, and those dealing with the domestic market demand-

supply balances.

¢
Under the concessionaire colonial system almost all menagerial

[}

Ithis is similar to the problem of optimization under risk .
aversion. Dr. Dave K. Gandhi gives a mathematical proof in a paper |
entitled "Contract subdivision and risk reduction" which shows that |
in contract bidding a set of optimal sharing rates, one for each
unit yields a higher certainty equivalent or risk adjusted value than
a single stage ratio for the contract as a whole. Canadian

Agsociation of Administrative Sciences 1976 Conference, Université de
Ljval, Quebec, 1976.
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and highly technical jobs were filled by foreign personnel. Despite
the long history of the industry (1867) it was only from 1972, four
Years after the passing of the Work Permit. law, that one notices any
significant increase of Trinidad nationals in administrative and
highly skilled positions in the oil indﬁstry (Appendix 3-B-1). This
process has been speeded up by the nationalization of Shell, the Joint-
venture purchase of B.P.'s assets, as 'welil as increased gcivernment
efforts to tap the reservoir of skilled nationals living abroad. The
1970 Regulations, sections 42 (f) and (g), r;quire that oil companies

operating in Trinidad gmust:

minimize the employment of foreign personnel, ensure that such
employees are engaged only in positions for which the operator
cannot after reasonable advertisement in at least one daily -
newspaper circulating in Trinidhd and Tobago, find available
nationals of Trinidad and Tobago having the necessary quali-
fications and experience; determine the rules of employment
including salary scales in such manner as to ensure that all
employees in the same category enjoy equal conditions irres-
pective of nationallty;

prepare, in consultation with the Minister programmes for
industrial and technical education and training, including
the grant of scholarships, and carry such programmes out
diligently with a view to training nationals of Trinidad and
Tobago to replace foreign personnel as socon as reasonably
practicable and to affording nationals of Trinidad and Tobago
every possible opportunity for occupying senior positioms in

the operations of the licencee. (

In order to ensure that nationals are afforded the greatest
{
opportunity to benefit from these new positions opefied up by the
legislation the government set up, in 1974, the Petroleum Institute

Fund with an initial apprxopriation of T.T. $1 million, to which was
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added T.T. $2 million iIn 1975.1 The Institute will train nationals

for professional, technical and sub-professional Jobs in the oil

gsector .2

Ta

Problems of domestic supply. The new legislation also

protects the domestic consumer market against artificial domestic
shortages and price discrimination. The 1970 ‘Petroleum Regulations,
gsections 43 (u) and (v), state that:
the Minister may require a Refining Licencee to undertake to
deliver to the government Q& current wholesale prices such
reasonable part of any particular product manufactured by him

! as may be required to supply such product in quantities
\ exceeding ten per cent of the ‘total quantity manufactured by

him.
The 1969 Act also sets out regulations which guard against,

the practice of price'di‘scrimination by the compenies in the domestic
market, thus correcting a situation which the Mostofi Report disclosed
in 1964, The Petroleum Regulations state that in the case of a
marketing licence the companies shall sell- in Trinidad and Tobago the
petroleum prodﬁcts at prices no higher than maximum prices as the
Minister of Petroleum and Mines shall fix and announce. Moreover, it
authorizes the Minister to fix the maximum 'p::icea that may be charged

by any company for the sale of petrochemicals within Trinidad eand

Tobago.

lgovernment of Trinidad and Tobago, The Budget Speech 1976,/
December 12, 1975, p.l9.

2prior to the Petroleum Institute, the Management Development

( ‘ Centre was established (1964) to train management for and improve

) management skills in the industrial sector. .

B . s \ NN
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The world-wide energy crisis (winter 1973-1974), produced by

OFEC's actlons tooth to increase prices dramatically and to restrict N
supply, had an impact on Trinidad as well, Since the Trinidad
refinery industry depends largely on imported crudes, product ‘
shortages were experienced in Tripida\i as domestic demand for gasolene,
kerosene competed with foreign demand for Trinidad petroleum products.
The government, using its powers under the 1970 Regulations, decided
to cushion the effect of higheX prices on‘th.e economy by requiring

the principal oil produc\ing companies in the country to subsidize the
price of gasolene, kerosene, gas and diesel oil on the domestic market
effe;:tive January 1, 1974. The total subsidy represented a direct
flow of benefits to the consumer. It was estimated at T.T. $52.\_=;
million of which the companies vere expected to pay T.T. $20.4 million
and the government T.T. $31.9 million in the form of taxes 1.’01:-egone;1
that is, the government's contributlon was 3.6 per cent of the total
revenues (T.T. $890.6 million) it actually received from the oil

sector; and the companies' contribution represented 2.3 per cent. g

i
Revenue maximization: conversion and relinquishment. Under

the 0ld laws a single company could hold large concession areas in-

active indefinitely, a policy which might have been to its own

N S~
h B

advantage but which certainly vas not in the 1350s and 1960s an ‘
optimum strategy for the country. Under the new laws an exploration

licence cannot exceed three years but may be renewed from time to time

“for any one period not exceeding three years. \ Moreover, with respect

AT i
¥ o F L

liovernment of Trinidad and Tobago, Budget Speech 197k,
pp- ho‘h’lo \
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. to exploratioxf’ and produ(ction operati®ns a major pert of the original

licenced area must revext to the government at the end of six years.
This allows the government to offer the ares again for competitive
bidding (unless it is judged not to be in\ the public interest to do
s0), thus increasing the opportunity for maximizing revenues by
cha.zg}ng additional signature bonuses.

In o;'der to prevent c'ompanies from holding concession areas
for the duratign of the Alicence without carfying out any exploration,
under the new’leases the company is required to spend a minimum sum
during ‘che’L first three years. This sum must be guaranteed by bond
and the company mﬁst show proof that the obligations are l?et. More-

-

over, the company must begin drilling at least one well within a

’

specified maximum time after the granting of the licence. This iz a
dramatic change oyer the obligations of companies under the old mining .
legislation where no such requirements were '&emanded.. | )
s

Under the present arrangements the Minister of Petroleum and
Mines, with the assistance of a greatly enlarged staff of pe’trbleum .
economists, geologists, chemical engineers, maintains a cloee* review
of all aspects of the industry, especially current levels of output
and future potentials. The Ministry mu_it alsp compare crude output'
levéltho each company's refinmgﬂob%@t&e Be o

Refining. Trinidad's old petroleum legislation specified the
relationshixha between a company's crude 6utput and it‘a“reﬁnmg
obligations. Very simply, the old law required a company to refine

a portion of its crude production in Trinidad at some given level of
o ‘ \
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output. The main benefit of this policy was the employment effectl

and an increased netback price on domestic crude. The present

©
legislation retains this obligation. Firms above either a minimum

size output of crude per day or a minimum of aggregate daily reserves

“

are required to operate under licence a refinery in Trinidad and

* Tobago with a throughput capacity of at leagt 50 per cent of the

a.‘ggrega\te average daily production of the company. The major
difference between the old and new regul'.ations is that the pr;séx;t‘
: klaus address thengelves in precise terms to the question of whether
Trinidad refinerfés should have priority in the use of Trinidad crude
) ove; refineries located elsevh‘s;-e. The Minister of Nl;etroleum and
Mlines can require the operator "to refine or have refined in Trinidad
and Tobago up to one hundred per cent of the crude oil produced by

.
"2- Given the good potential.-for growth in domestic crude-and the

him.
pfelsent' levei of output from the east coast areas it ’i/vould seem that P
Amoco should be required under Article S1 of the Pet:roleum Reguiations

4970 to build( a refinery to process its crude domestically; or that

Gt should be required "_ sell crudes to Trintoc or Texaco to replace

imports, Article 53(1i). However, Amoco crudes are sweet crides and

1’1’hé\debate betvween government, the oil companies, and the )
OWTU at the Tripartite Conferences held in July and August of 1963 b

»

revealed that the oil compahieg initially over-employed local labour . a

- in response to social and. political préssms. This represented a
flow of benefits to the labour-force in the fifties. However,. this ) V4
was reducef by the retrenchment programmes of the conpa.niea in the ~
late sixties. - . FRN
. " ’ -
2qovernmént of Trinidad and Tobago, The Petroleum Regulstions ﬁ‘
1970, Articles 50-54, p. 21. See also Article Lo of f Exploration and ’ é

-~ Production {Public Petroleum Rights) Licence to Amoco Trinidad Oil
Conp-ny,anb- 1/57, p- 29.

©
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the Trintoc and Texaco refineries have been c'onstructed to process
sour crudes. Moreover, the UE“; East Coast market for Trinidad
refined products is one for residual fuel oils not gasolene and
middle distillates. The Amoco crudes are light crudes of high
quality and are best suited to production of higher value products,
50, as sta;:ed earlier, it is more profitable at present high prices
to sell clx;ude for which there 1is a ready demand in Standard Qil's
share of the U.S. market rather than sell it as residual fuels for
which the pric;s are mach lower. NThis no doudbt explains why Amoco
vas allowed t; export‘ crude oil from Trinidad. during the 1973-1974
011 crisis while domestic fefi.peries operated at 50 per cent of

capacity. To have done otherwise would have reduced government oil

revenues

°

Financial obligations of .the companies under the Petroleum

Tax Acts 1970, 1974, 1975 and 1976. One of the central functions of

any petroleum legislation is the maximization of //;:he present value .
of public revenues over ti&. To achieve this requires mix;imizing

tax avoidance practices and employing the most efficient system of

tax lev:les. One important technique for attempting to prevent incoume

tax avoidance 1%2 the separation of the various functions of production,

| L3
PR A

refining, marketing, etec. for purposes of taxation, an approach

introduced in Trinidad for the first time in the 1974 Income Tax Act.

g

Prior to that the application of this accounting practice depended
on the goodwill of the companies: up until 1973 Shell refused to

gseparate its pto@netg.on actiyities from its refining and marketing

. !
. - @ // ‘

’'d
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royalties, corporate incowe taxes, state participation or various
combinations of these policy ipnstruments to increase its share of
the rents earned in the industry.

The Petroleum Tax Act of 1974 and subsequent Acts brought
about "structural changes to the existing beses and methods of
determining taxation of the oil companies" in order to enad:; the
maximum return to Trinildad's oil assets, i.e. production and dow;-

stream operations. The most important points are summarized below:

/
1. General

8. The introduction of a system of tax reference prices to
determine tax lilabilities for the production of crudes.
. Effective January 1, 197k prices were set at U.S. $13.73
per barrel for Soldado crudes and U.S. $14.93 per=tarrel -
for Amoco East Coast Continental Shelf crudes. Thus
income tax revepues are now partly insulated from price
chiseling and price manipulation activities. These tax
reference prices have in¢reased by U.S. $2.50 since 197h4.
{1
b. The collection of oil taxes quarterly, based oo an estimate
of| current year's liabilities. This has the effect of ’
reducing government short term borrowing and debt charges. |
In fact it may even increase income through interest
earned on surplus balances.
. A - , N
¢. The separation of the production, refining and wmarketing
funetions for tax purposes in order to attempt to prevent
losses in any one function of a company from being qffset )
qgainst profits in otber fumctions. ‘ \

2. Production
a. The classification of new and existing concessions into
N either land or marine tax zones and the use of a system of
) progressive production bonuses and unspecified sliding
scale royaltiesl allows the laws to be applied in a more \
optimal fashion by distributing the burden of taxes\accord-
ing' to what the projects can reasonably be expected to bear.

\ " 1the Minister of Petroleum and Mines, with the permission of !
the Cabinet, may reduce royalties on certain leages if the compeny :
can produce evidence to support its request (Article 63 of Petroleum

Act 1970).
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!

1

The capitalization and amortization over a number of years
of exploration and drilling costs.: '

The assessmwent of royalty rates on the basis of field storage
value of crude oil as opposed to the value of a composite
barrel of product produced from the particular crude, and the
stipulation of those rates 1n the licences. These rates were
changed from 12.5 per cent to 15 per cent in the new
concessions (1975 and 1976). &

The in¢reasing of corporation profit tax applicable to oil
production from 45 per cent_ in 1968 to 47.5 per cent in 197k
and to 50 per dent in 1975.1

-

Refining2

a.

A throughput tax per barrel of oil processed will be levied
on refining operations, regardless of the source of the oil.
The rate of throughput tax will be fixed from time to time
by the Minister of Fipance in consultation with the Board of
Inland Revenue and the Ministry of Petroleum and Mines with
regard to the followinhg: /

.4

(1) the need to assure government a reasonable flow of
revenue from refining;

(11) the need to meintain a competitive advantage for
. Trinidad in establishing new refinipg operations or
expanding e7ist1ng fecilities;

(111) the complexity of the refinmery complex; for example,

1968.

S5h.

the Texaco refinery with its lubricating oil and petro-
chemical palnts will bear a higher throughput tax than
the Shell.refinery;

(iv) the changing conditions on the ixternational oil

, market;

(v) other considerations which the Mihidter of Petroleum and
Mines and the Board of Inland Revenue hold to be yelevant
to the circumstances of the domestic oil industry.

The Minister of Finance, with effect frop lst-January, 1974, fixed the

throughput tax at U.S. 10 cents per barrel for the Shell refinery and

Lpax r#tes were changed frow 42-1/2 per cent to 44 per cent in

2Government of Trinidad snd Tobago, Budget Speech 1974, pp. 53,

"ty
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U.S. 15 cents for the Texaco refinery. 1In his budget speech he
announé;d a U.S5. one cent increase in the refinery throughput tax
for Texaco effective January 1, 1975.

For new leases granted in 1975 the companies were required
to pay approximately U.S. $4 million on signing the lic;nce. In
addition to this, during the first six years the companies must pay a
minimum of U.S. 20 cents yearly for each acre within their exploration
area, rising gradually from U.S. $1.00 in the seventh year to U.S.
$5.00 an acre by the seventeenth and subsequent years. These payments
may be deducted fr?m royalties paid %n the same year. Production
bonuses are also’ charged as follows - approximately U.S. $1 million at
such times when productio$ reaches 25,000, 50,000» and 75,000 barrels of
0il per day; U.S. $2 miilion at the rate of 100,000 barrels of oil: per
dey; U.S. $3 million at the rate of 150,000 barrels of oil per day;
U.S. $4 million at the rate of 200,000 barrels of 0il per day; and

for every increase of 50,000 barrels of'ciﬁ.pgg day an additional
i

.

U.S. $1 million becomes payable. | ~—

The changes in corporate tax liabilities, royalties, ;efinery
taxation, the substantial bonuses now levied on the signing of
exploration and production licences, and production bonuses all

combined to va7t1y“1ncreaae government tax yields and narrow the

companies' scope for tax evasion.

)

Institutional and administrative changes. 1974 marks the

beginniné of a nev era in Trinidad petroleum administration. Mindful

of the need for vigilance the Trinidad Cabinet gave tdrmal approval
gf} \

\
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‘ Institute of Marine Affairs, according to the planning document £ )
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in February 1974 for the establighment of an Energy Secretariat1
de;iving its power to act from the Cabinet. The Secretariat was to
negotiate government participation in the oll industry with interested
parties (i.e. foreigh governments and companies), to monitor develop-
ments in the world oil economy, and to evaluate and/or formulate
policy with respect to the oil industry as it affects the national
1nterest.’ Some of these functions have, since November 1974, been
iptegrated into either the Ministry of Petroleum and Mines, or a
special Task Force consisting of highly trained pnationals (chemical
engineers, %Fologists, electrical engineers, economists).

Moreover, both the Ministry of Petroleum and Mines and the
Ministry of Finance have been glven a new vitality much needed to
cérry out their functions effectively. Their technical staff has been
greatly expanded and upgraded between 1973 and 1975. The takeover of
Shell also brought within the governmeﬁt's control a considerable
number of manTgerial and technical personnel and information vital to
its decisiop-making within the industry. It has also benefited by 1ts
easy access to the managerial and technical resouriif\jf Tesoro
Petroleum Company. To ensure that cq?ditions exisgt for‘competent,
long-term, dynamic planning in the mining ofAhydrogarbons in marine
territories, the government has approved the est§blishment of an
Institute of Marine Affairs. The principal objectives of the N
supporting this venture, will be "to make available to the Government =

of Trinidad and Tcbago a body of knowledge and expertise upon which-it
|

~

1prinidad Guardian,. "Government Set up Energ& Secretariat,”
February 2, 1974. oo
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can draw for informaticn end advice on the economic, technological,
environmental, social and legal aspects of marine affairs thus making
available to the plabners concepts and tools which are releY?nt to
Trinidad and Tobago, and enabling the policy and decision makers to

avoid the undesirable impacts of any proposed action."i&
g?
An evaluation of Trinidad's petroleum tax laws. Having

described the petroleum laws and regent government initiatives it now
remalns for us to examine the effectiveness of these changes. It is
very difficult to make a precise assessment of total benmeflts without
using a very complex, dynamic type model. Bowever,g!pe can put some
bounds on the problem to reduce its complexi#y to manageable pro-
portions. We will attempt to measure the ef#ectiveness of changes in
the petroleum tax laws and government 1nit£&éives in terms of the
increase in the government's share of surplug profits or rents earned
in the industry relative to some tﬂeorétical gptimum. For the purpose
of the analysis petroleum policles pertdaining to land operafi@ns will
will be examined for the period 1951 to 1963land 1964 to 1976. The
offshore mining operations will be examined for the period 1973 to 1975.
Van Meurs proviges a set of criteria which allow us to examine

the theoretical optimum share of project rents that can be taxed away,

l.e. the | condition pressure” (CP) associated with any tax policy under

given: gpological and economic conditiona.2 The government has a choice

1Government of Trinidad and Tobago, Supplementary Notes on the
Budget for 1976, December 12, 1975

2Van Meurs, Chapter VI, pp. 145149,
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of not taxing the companies at all or apﬁiyﬁng any one or a com-
bination of several tax elements. The range of its choice of a tax
policy 1s on one extreme the situation in which no payments are
required, and on the other extreme where the payments are, in a strict
economic sense, burdensome. In the first case exploration and ‘pro-
duction conditions will be highly favourable (at least as far as
legislation is concerned) and in the other case there will be no
exploratige or production because the companies find projects un-
attractive. In both cases no public cash benefits are derived. The
optimum policy liés somewhere in between these two extremes.

In Van Meurs' model a Qey facto; for assessing a tax policy
13 the manner in which companies react to proposed mining legislation;
and this depends heavily on the cash flow of the project.l Since the
impact on the expected-monetary value (EMV) of project rents after a
change in the mining legislation 1s determined by both the cash flow
of éhe tax element and the pre or pgst discovery character of the pay-
ments to government, the quantitiative influence of each change in
gining legislatioq on the EMV can be predicted.

Van Meurs de?ines the condition pressure as follows:

CP = EMV - EMVY 8.1
m‘ i; * .

where EMV = expected monetary value of total rents that would be :
earned if no taxes were paid, or were earned before

LA
changes in the mining legislation;
\‘\ (B}

4 Cw

1‘Ibic:l., Chapter V, p. 105. Van Meurs finds no evidence that
payout time is affected significantly by various standard instruments
of taxation.

<
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and EMV1 = expected monetary value of total rents earnmed after
taxes are levied or after changes in the mining

legislation.

According to equation 8.1 above CP is the percentage reduction
in the theoretical maximum rents resulting from the introduction of
petroleum legislation. CP varies between O and 1. If government
introduces mining policiles or makes changes in existing policy which
imposes a CP = 1 on a company intending to invest in a project, and
if the company accepts the terms of the contract, overnment will
receive the maximum possible payments from the project, provided it
1s successful. Insufficient infozl'mtion about the geology of new
areas on the part of government “and companies alike wmakes the govern-
ment unwilling to impose a CP = 1, and the companies very helsitant to -
acc%pt such contracts. The existence of uncertainty makes it
questionable as to whether the government is able to fulfil the ' \
conditions to reach a maximum revenue at a.ll.l From equation 8.1
Van Meurs develops a model which shows the combined effect of
geological risks and the influence of mining legislation on the
response of a company to a project. The model derives the ~min:l.xm.m:
number of dry holes that a compeny's share of ‘expected project rents
must cover for a given probability of finding (P) and a given C
before it undertakes the project. The formula for deriving minimum
expected breakeven (quasi) rents for a project is as follaws:

Minimum breakeven project rents = (1 - P) x (dry hole costs) 8.2 .

P v

lIbid..,\ p. 107.._

N i
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This is derived by putting P(company's pert of project rent) -

(1 - P) x (dry hole costs) * zero as a minimum requil;ement.} It
implies that dry hole or pre-discovery expenses must ultimately be
pald out of the project rents. Of course in the case of multinationa}s
this may not necessarily be the case; and in general one would expect
a company to make its bonanzas carry a greater sha;'e of the burden of
pre-discovery expenses incurred in all its concessions. When no pay-
ments are made to government (CP.= 0O) all the company requires in
order to be attracted is to be assured that it will cover discounted
quasi-rents as indicated by equation 8.2. However, when mining
legislation is introduced and the company must make payments to
government (CP>O0) a project must earn quasi rents plus the tax

revenues required by the government. In this case the minimum rents

b
in dry hole equivalents that must be earmed by the project are:l

Minimum expected project rents = (1 - P)/(l - CP) 8.3
dry hole cosats )4

Multiplying the minimum expected project rents in dry hole equivalents

by (1 - CP) gives the minimum breakeven proJect" rents in dry hole

‘equivalents, that is, the CP ratio represents the government share of

expected rents. Values for equation 8.3 are derived in Table 8.1 for

selected values of CP and P. '
Van Meurs, arte* ;nauzmg ¢ertain components of petroleum

legislation under certainty and then in a more general sense under

perivation: P(expected part of project remt) - (1 - P)
(dry hole costs) = 0 so that company's expeated part of project rent =
(1 - CP)(minimum expected project rent). Hence P(1 - CP)(minimum
expected project rent) = (1 - P)(dry hole costs). This glves
equation 8.3. . :

‘e

R g% N
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-
risks, reached the general conclusion that in order to achieve
maximum public revenues petroleum laws must be highly selective and

. 1
that the selectivity can be structured by:

1. Applying different regulations in the petroleum law for oil
and gas.
2. Providing for financial arrangements to cover exceptional

cases: there may be instances in which high productivity
fields are found in a low probability area or large fields
found with low productivity.

m‘!"
3. Giving the most weight to elements such as corporate income
tax, state participation and sliding scale royalties.2
L, Regulating the condition pressures according to the

>

generally expected probability of success. The condition
pressure should never exceed 1, and must account for the
distinction between offshore and omshore areas, while the
general economic setting must be included as well.
Van Meurs developed three cases as a guideline for assessing
petroleum legislation in marine areas, and high cost land producers.
. 1 \_Z"
However, the criteria are best suitéd to an analysis of conditions in
the sixties vwhen market prices were falling. After 1971, therefore,
they must be adjusted upvard to reflect the major increases in prices.
g \
The model assumes that low productivity fields are more likely to be

found in areas with low probability success ratios, and VICe-versa.3

Wan Meurs, p. 1k45.

2According to Van Meurs, in general, royalties, corporate
income taxes and government participation give higher yields to public
revenues without discouraging investment in development and exploration.
By contrast the burden (condition pressure) of bonuses and surface dues
are such that they should only be applied to fields with a medium to
high success ratio and where the likelihood of finding rich fields are
relatively higher. In marginal fields with low success ratios where .
expected output is barely enmough to cover dry-hole cost (minimum
project rents) over the life of the project bonuses and surface dues
should not be used. Van Meurs, pp. 119-127. *

\,
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However, small flelds %ith high productivity and large fields with low
productivity may occur in a random fashion throughout all areas so Eﬁgg :
one-must be selective in applying the criterla. For instance, a high
productivity field with & normal project life in an area with P = .10
would be able to,support a CP = .90 -if the project rénts were expected
to exceed a required minimum equal to the discounted cost of 90 dry
holes.
In the analysis which follows 1t is assumed that the minimum
requirement for investment in a project is that expected rents cover .
the cost of ten dry holes, and that in genéral fields which have the
productive capacity to cover the cost of more than 100 dry holes are

\

rare. ' .

Cage I - Low probability of success ratio (0.01{P{0.1)

Table 8.1, Section A, presents the situation Qhere the
probability of finding is vexy-low. In such a situation even if\the
condition pre;sﬁre (burden) is zeré manf projects will be found &n—
suitable because ﬁpe region has a low expectation of meeting minimum
progect rents requirements. With a condition pressure of ;9 very few
projects are acceptable.. It would seem that good gd&ernment-poiicy ' X
would require a condition pressure (CP) less than .5 for marine based ‘
operations and prbbably between .5 and .6 for land based. Van Meurs!
suggests that in such a asituvation a rational procedure for implemen-
tation of this policy would be as follows: a 50 per qgﬁt corporate

income tax with depletion allowance, a moderate sliding scale royalty

Y

7

not exceeding 10 per cent per barrel value.

& <

' 1Van Meurs, p. 139.
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Cagse II - Moderate probability of success ratio (0.1<P£0.25) o
Table 8.1, Section B, shows that perhaps the best policy

would be one which raises condition pressures between .5 and .8: below

+5 some proJects; but not many, are expected to be abandoned. The mid-

point for the range of expectations is about 55 with approximately a
.15 chance of occurring. All the minimum rent requirements at CP = .5
and CP = .8 are less than 55. At CP = .9 hovever, some projects hdvéi
minioum rent requirements in excess of 55 and';eem to set an outer

1imit to tax rates. Condition pressures between .7 and .8 would seem

appropriate. Van Meurs suggests ‘the following cpmponents of mining
;o

N

legislation: . .
¥ \___
1. S5O per cent corporate income tax. ‘
~ ‘ )
2. ' State participation only in rich discgveries..
3. Sliding scale royalties. The limits in this case to be

dictated by the situation.

Case III - High probability of success ratio (O.25(P(OZSO)‘

Table 8.1, Section C, following the same'line of analysis as

- -
in Case I and Case II above indicates that a policy with condition
pressures between .8 and .9 leaves the projects highly attracilve.

Accordingly, the following mix of strategies is recommended: *

1. 50 per cent corporate income tax.
- - 2. . 50 per cent state participation in a wider.range of projects.
3. Sliding seale-royalties up to 20 per cent of the per barrel
value. \ ‘ ’ .

v . \ *
¢

(: " II and III does not preclude their being émong the: petroleum policx
:ucomponents. iﬁqy'iave low biiorities, hovever,’ in view of thejr
2 \’ ) ‘ y * ".KL
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©  The @hgence of the use ofiﬁonuses and surface fqga in Cases I,
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adverse effect on marginal projects and the difficulty of using them
selectively. They can be used effectively, especi;ily In Case III,
to ensure government of an early cash flow during the long iehd time
between initial exploration expenditures and production expenditures
in the o0il industry.

Case IV - Very high probability of success ratio (0.60£P£0.80)

Van ?kurs does not develop a Case IV ght it is suggested by
the need for a model to evaluate the Trinidad east coast cost
experience. In this case éon¢ition pressures (tax?s onrexpected
rents) as high as 95 to G9 per cent (Table 8.1, Section D) can bew
tolerated, especially if the productivity of the wells is in the high
range'kngwn to exist in Venezuela and the Middle Bast, i.e. 1,000 to
5;000 barrels per well per day. At present world prices and reasonable

cost this suggests: !

1. Income tax of 80-85 per c:nt.
2. Major state pgrticiﬁﬁtion.
3. Siiding scale royalties up to 25 per cent. ’
! ., Surface fees, signature bonuses, and production bonuses.

In applying these criteria to Trinidad's oil industry it is
assumed that totaltstate ownership'as a policy 1s inadvisable as long
as thg country remains heavily dependent on foreign companies. In such
a case governﬁent participation can play a dual role by increasing
public revenues from the oil 1ndu§try and ﬁroviding grfecpive national
controi of the industry. Most oil producing cégntries seen to h#ve 1
folloved the gradualistic approach to total state ownership. In the . ,}

ﬁ( initial stages all co\n?tries Ita\ze used min:ufg legislation of the type ;:"

~ i3

’

-
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outlined above to achieve natlonal objectives rather than the mdre

explosive outright policy of ationalizatidn'with the inherent

possibility of the degtruction of the benmefits to the companies,.

governments and consumers.

Application of model. In order to use Van Meurs models one

negds to bave some qualitative or quantitative indicator ofifthe
geological conditions in the concession areas, and in particular cne
needs to know the probability of success pertaining to exploration on
land and offshoré areas. The latter can be approximated by‘the use of
success ratios.for exploration activities. Geologists consider
Trinidad's geological conditions highly complex and unpredictable
because of the large number of traps resulting from the frequent

P

faulting experienced. The productivity and efficiency of the fields
/

vary consider;bly between the old concession areas and the new offshore
areas. Iﬁ the old concessions ghe naturai drive mechanism gf the
regervoirs is a very inefficient gas\folut{on mechanism. Hévever, in
the East Coast Continental Shelf fields petroleum geologists believe

e natural drive mechanism is a water base machanism, which 1s rated
among the most efficient. This means that reservoirs in the new marine
Eoncessions have a higher expected recovery rate than that for the old
land concessions. The recovery rate for water drive systems varies

between 20 and 90 per eent as compared with 10 to 20 per cent for gas

solution systems. The initial rates of output per well in the new

‘warine areas are also very high by world standards, close to 5,000

e AR e ek ha €

barrels per day. Those for land and in the Soldado marine fields have

been very much lower. In 1951 2,300 land wells produced an average

R e et ;A
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@r “ daily production of 57,200 bafrels, or éS barfeis per well.1 By -
contrast, éhe Amoco wells produce an average of 2,000 barrels per vell
per day. The productivity of the wells in the land concessions remained
considerably stable between 1951 and 1965 but declined rapidly Petween
1965 and 1§75. In 1965, howeVer, ab;ut 50 per cent of the land wells
" produced between 33 and 69 barrels per well per day, whereas in 19Tk
less than 20 per cent of the land wells produced between 7 and Ll
barrels per well per day.2 One notices, therefore, the drastic decline
in productivity as opportunities for finding oil on the land are used
up during the fifties. for this reason petroleum geologists at the
Ministry. of Petroleum and Mines (Trinidad and Tobago) suggest that the
success ratio (P) in the fifties may have been about .25 assuming
similar decline patterns as in the U.S.A. and about .10 or less in the
late sixties and early seventies.3 In the Soldado fields (TNA), how-
ever, P is probably higher (.25¢P<50) given the new prospects in the
Gulf of Paria and the south west marine areas. But the well productivity
is much less than 2,000 barrels per day. In the East Continental Shelf

area, however, the initial output per well is very high and .60(¢P<.80.

The optimal policies. Using the Van Meurs criterila as a guide

4 to good tax policies suggests that the Trinidad government -should have
|
N 5 lprinidad's 011, The Petroleum Association of Trinidad, 1952,
! P- . ‘ N
[

2Government of Trinidad and Tobago, Ministry of Petroleum and
Mines, Monthly Bulletin, March ‘1965, July-December 197k.

3Resu1ts of an interview conducted with petroleum geologist \
‘ at the Ministry of Petroleum and Mines, Port-of-Spain, Trinidad,
April 15, 1976.
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applied‘the policy instruments as follows:

1: Case II for land concessions in the decade 1951 to 1961.

Case III would appear appropr;ate for the south west marine

fields in the period 1956 and 1976, but taking into conm-

sideration the higher co;t of finding in the marine areas the

Cage II m%E:} may have been' a better choide;

2. Taking into conside;ation the decline in land reserves after
196k it would have been advisable to shift from Case II to

Case I as the guide for government policy in this period.

3. The policies most appropriate to the East Coast Continental *
Shelf fields would seem.to be those suggested ineCases I1I
and IV, taking due consideration of the effect of " sanding-in"
on'capacity, and rising cost in the future. ) \

The following is an evaluation of the actual policies applied.

B L
‘ “The land and south west marine concessions. An examination

of Trinidad's mining legislation suggests that Trinidad did not

-optimize public revenues from its land concessions in the 1951-1961

L~

¥
s

L esermpehei e 3 s pbamares 4

’period.- Corporate tax rates were less than 50 per cent of net income

(40 and 42.5 per cent) throughout the period, while royalties which
averaged 10 per cent may have been too low. Ope must take into con-
slderation, of course, that the/efféctive rat; may have been greater
tﬁan 10 per cent because the value of crude for royalty purposes was

i
based on the value (Caribbean) of a barrel of . uct/geiiveq from
ect

y with changes in
t” . .

Trinidad crude. Royalties therefore varied d
e/ harged but they

prices as well as output. Surface duties wdg

were usually offset agalnst royalties. Therie' was no government

.t
Yar s L ¥



278

participation. From Table 8.2 aver#ge product prices are estimated to
be U.S. $2.90‘in the period 1956-1961. This gives surplus profit of \
U.S. $1.2?\ per barrel of Trinidad crude, of which 51 per cent
“(U.S. $0.64) vas taxes. With well capacities averaging 25 to 50
. barrels per day in the less prodyctive/reservoirs and close to 500 in
the rich fields, and prices between $2.00 to $2.90, the present value -
of surplus profits per barrel for r = Léo over g twenty—flve year ) (
project (eight vells) is apprqximately double dry hol; cost for low
output and tventy times that cost for high output vells.1 This
suggests a tax policy similar to Case II with CP = 0.7 (i.e.,70 per
_cent tax take): Falling prices and output after 1961 increased
condition pressures discouraging new drilling in land concessions,
but in general the existing policies were sub-optimal.
In the Soldade fields the tax policies may have been even
less optimal. Ihe government, faced with a rapid decline in land . s
reserves, vaghanxious to attract foreign capital for marine exploration
and development. It was, therefo£e, prepared to provide major incen-
tives. So that, in Spite of the very favourable tax conditions,implicit

t

{in the tax policies throughout the fifties the government still gave tax

holidays to marine operators and made consideraPle tax concessions in

¢ AN

the form of a 20 per cent depletion allova.nce. After 1961, howvever,

these benefits were partly offset by falling crude and product pricesf"w//fl/\ e

The Peat, Mafwick’and ﬁitchelI,Accounting Study (1970) showed ‘ - a; |
that prior to 1972 the cowpanies also exploited the government's lack g
of knowledge in financial management and financial control tﬁat ,-

( characterized typical good practice in the o0il industry. For instance, s

1pry hole cost on land is estimated at U.S. $0.5 million. ° ﬁ%




1. Averaﬁe product

prices
2. Refinin J.rt{
tm@ﬁation

cost
3. Netback price

4. (Incremental)
production cost

5+ Surplus profit
6. Tax take

7. Company share

8. CP (ratio)
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“ :
TABLE 8.2
Esrmms OF CONDII‘ION PRESSURES
m TRINIDAD OIL INDUSTRY |
(u.s. $ per barrel) .

1956° 1957 19568 . 1959 1960 1961 1964-68
2.95 3.20 2.0 2.88 2.75 2.73. ' 1.72

65 .65 .65 .65 .62 .62 62
2.30, 2.65 2.25 2.23 2,13 2.11 1.10
1.00 1.00 1.00 1.00 1.00 1.00  1.00 |
1.30  1.65 1.25 1.23 1.13 1.11 .10

ST .67 T 62 62 .58 62

T3 .98 .48 61 .51 .53 -

.hh L1 62 .50 .55 .52 1.00

Figure Mk.b, ° _—

Sources: Table 6 16;

Government of Trinidad Lnd Tobago, Third Five-Year Plan, 1969~
1973, Table III, p. 167.

Notes (3) =

(8) = (6)(5).

(1)-(2);

(5) = (3)-(b);

(7) = (5)-(6);

~
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up until 1973 the government allowed Shell and TeXaco in the land and
~ marine. production activities to expense dry-hole costs in the year in
vhich these costs were incurred rather than amortizing gpem over the
life of the project. In 9dd1éion to these the government leyled taxes
on the basis of piices reported by éhe cémpanies thus leaving the
companies considerable roo; f&r t;x*avoidance at production level. .
The Mostofl epoft (1964) commented on this abysmal lack of
knowledge and recommended that "some of the existing accounting -
policies with respect to clagsification and treatment of itgps such as
intangible drilling éosts, dry-hole costs, casing cost, geological and
geophysical expenses, depreciation, etc.’as‘well as the rate ?f
processing fees charged for foreign crude should be re-examined in
order to safeguard the interests of the natien."l With regard to the
assessment of taxable earnian in the oil industry it ﬁrge& tﬁﬁf an —
organization of chartered public accountants well versed in the oil
industry be engaged to assist in the assessment of current income
taxes, to ald the establishmént of a_uniform accounting system for the
01l industry and to train Trinidadian ;itizens.e \Subsequent to this
the firm of Peat, Marwick and Mitchell was contratted to do en
’ accounting Atudy of the Trinidad oil industry. This study wag
} conducted for the year 1970 and formed the basis for government
= nego%iations'with the oil companies over the period.1971-1973 and sub-

sequent changes in the petroleum legislation discussed ‘above. 'The

B

1The Mostofi Report, p. 60.
4’“'/ 2 . \
‘ ;_”M Ibid0, po 39. ‘
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negotiations added to the public coffers T.T. $25 millxt’on in reé{ro-
active taxes for 1972 and T.T. $17.6 million in 1973.1 The i'eceé:t
changes in government petroleum policigs have improved the situation
considnmbljb The submarine well %1lowances have been revised &tfwn-
ward from 20 rer cent to 1Q per cent; income taxes have been increased
upward to 50 per cent, and tax reference prices have been establ‘ished.
Royalties for crude from the land ccncessions were increased to i.é'-l/2

per cent “in the late sixties, and 15 per cent for the new marine c?n-

- cessions from January 1974. The government now has a two-thirds share of

equity in the TNA marine fields and production participation contracts
elsevhere. While making these adjustments the goVrnmen‘b had, however,
to re-evaluate its aSsessment of t?:e land potentia{ taking into con-
sideration its rapid decline since the mid-sixties. Within ‘the present -
framevork of the petroleum tax policies it declided to make a land
production allowance as a percentage (about 10-15 per cent) ofithe tax L
reference price (U.S. 16.23 cents per barrel) to encourage the companies
to maintain production levels on land. This is consistent with e

Van Meurs' recommendations for the low productivity case and. it also
represents a subsidization of labour. The wisdom of the policy depends
on vhether the soclal cost of retrenchment in the land ‘projects 1is
higher than the opportunity cost of the revenues lost., Given, the hié,b
level of underemploymen'& and unemployment in Trinidad (16 per cent of

the labour force)2 and the poverful position of the labour unions

lgovernment of Trinidad and Tobago, Budget Speech 19711»: pe 52.

2Governmem: of Trinidad and TobagO\, C.S.0.,’ Labour Force,
publ:lcation no. 30, 1976, table I. . .

N
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1 among the ol1lfield workers the government may well be Justified in

considering the soclal cost of retrenchment too high to be.acceptable.

The East Coast Continental Shelf concessions. Trinidad govern-

ment petroleuﬁ geologisfs in making projections of expectéﬂ_oﬁtput from |
the east coast marine area use a success ratio P & 0.6. They argue
££at this is a.conservative estimate for the area, that recent data
suggest a value of P ® 0.72 with an upper limit of 0.8.1 Tnis high
probability of finding crude and an even higher probability of gas,
combines with high in{tial rates of crude. output per well, to give“
credence to rather encouraging predictions of recoverable reserves
(proven and probable) of oil and gas in the order of three billion
barrels of crude and five trilliom cublc feet of gas for the Amoco
concession areas.2 All these factors taken together strongly suggest
that companies will tolerate‘very high condition pressures, even in
excess of .95 (Table 8.1, Section D).

With a success ratioc P2>.7 and a CP = .95 the min;mum expected
rents for a project in thf East Coast Continental Shelf will bé
p approximately eight times dry hgle cost. Dry hole cgst for the area
1s about U.S, $1.4 million to $1.5 million.3 The required reat
(discounted), therefore, will be close to U.S. $12.0-million. Assuming
a price of U.S. $12.00 per barrél (real terms) and r equal to 20

per éent, the present value of_ total revenues from a well producing \ S

S

. S

v
lInterview, Port-of-Spain, 15 April, 1976. See also Persad.

o

2

anndiine..

. ®persad, °

L

‘l’
2%

3se¢e Chapter 4, page 86.

{ .
1
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2,000 barrels per day over tventy years will bew S. $46.8 million. | F
Tothl cost (present Value) a.t U.S. $1.50 per incremental daily barrel
is estimated at U.S. $5.8 milliod, so that pet profits will probably
be U.S. $hl.’0 million, that 1is, 242 per cent greater than expected
project rents. Even if incremental cost per daily barrel was put ¢
at U.S. $2.00, net profits would be more tb#n sufficient to cover
minimum expected project rents. Thins, therefore, suggestsTrinidad ‘
should: use a tax policy on the East Coast Continental Shelf similar
to that discussed in Cast IV above, i.e., adopt a mbdel closer to
Venezuela's and the Middle East. .

Under the new policies with respect to the East Coast
Cé:ntinental Shelf fiélds go\a;ernment has been collecting large premia
payments on leases since 1970. These payments have increased from
7.1, $2.6 million in 1970 to T.T. $79.8 willion in 1974 (signature
cash bonuses from production sharing arrangements)(Table 8.3).
Royalties were raised in 1975 and while the government has no par-
ticipation agreement with Amoco the largest producer’on the East Coast
Continental Shelf, it has joint-participetion agreements with Tesoro
Petroleum, and a 50 per cent share in a consortium between/ Trintoc,
Tesoro and Texaco in an L-shaped concession ;outh east of Point Galepta.
On November 12, 1974 it signed four production contracts involving
Tenneco, cDeminex, Mobile Exploration Trinidad Limited, “an& Texaco
T;-inidad Incorporated, covering 1,241 thousand acres of marine °

territory loca.tgd on the East Coast Coni:inental Shelf anq in the

&
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TABLE 8.3 .
OIL SECTOR PAYMENTS TO GOVERNMENT OF TRINIDAD AND TOBAGO, 1964-1975 -
- A | (T.T. $000) . ‘ \
~-1964 1965 1966 1967 |- 1968 1969
Royalties . 21,870 25,706 26,678 25,711 ' 34,930 2,847
Income tax & withholding tax : 37,760 33,600 30,000 33,200  k,Bu7x 38,963+
Customs and excise . 5,331 6,105 6,469 6,900 10,248 11,050
_yel . t fees : - 96 156~ 151 179 216
Impost \ K - 126 232 420 766- -~ 8h8 - 736 -
. grenlnia on oil leases ) L 1 1 62 - - -
_ Seismographic survey ¢ . 1,355
Other = ° . 15 Lk 30 37 o) 33
Total ] T 65,103 ° 65,785 63,80k ‘.§6,166 . _96,100%%  ,T7,200%%
Tax take per :barrel l > ~ -
' per day - U.S. $ 1 .65 67 57 - .50 .12 67

-
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— . TABRE 8.3 continued -
, . . i , N . '
OIL SECTOR PAYMENTS TO GOVERNMENT OF TRINIDAD AND TOBAGO, 1964-1975 ’ . )
. (T.T. $000) .
3 < ¢ - , -
_ 1970 1971 172 - 1973 1974 1975
v © R * *
< Royalties : 2,186 27,500 27,353 49,078 157,953 179,134 |
Vv - . . -
A Income tex & withholding tax 33,500 30,000 30,000 39,618 640,000 | 991,185 ‘.. -
—__‘ i - i B Te
Customs and excise 11,683 13,200  13,%8 18,400 10,709 10,900 \(\_ ‘
§ . Fuel throughput fees 265 230 278 240 . 230 225 gl
: Impost ~ , 436 7200 1,280 1,637- 1,885 2,700 /
Premia on oil leases . ' - 2,581 7;;600 e - 79,800 30,267 o ' /
o ' > 1 °
; Seismographic survey - . . 606 | ‘ - ’ /
: ' Other ' % 46 T2 ds W3 56 . o/
i N ’ 4 i /
Total N P) 796* 12)296 ! 3; SI’" i 109) 078 ,8_20) 620 1;211‘) u67 E - /‘ )
— Sources: Government of Trinidg,d'and Tobago, Budget Speech 1970; Estimates of Revenue ‘ /
_ 1y64-1y76; Third Five-Year Plan, 1969.1973. = /
» ’ { . - - , ‘ .
a‘ ! *Residual estimates. . Y ) /
- - , - . . /l
h’l‘otals reported by Minister of Petroleum and Mides, Trinidad and Tobago-Debates of, the § -
House of Representatives, 1st session, vol. 15, no. 12, 3rd Parliament, Friday, 22 October, 1971.° 1
. P g ;
-, 0 o
o
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Gulf of Par:gazl At a tax reference price of v.s. $14.93 the Ministry
of Petréleum and Mineg indicates that in 1974 and 1975 taxes per !
“ba.rrel vere in excess of U.S« $8 per barrel on the east coast or
alpost €0 per cent of the reference price. This gives Amoco a
considerable margip over/ inc;remental cost (about U.S. $1.20) compared
,  with experience elsevhere. Amoco is getting about U.S. $3.50 in
addition to the 20 per ;ent retur:; on capital inc}uded in the incre-
mental barrel cost. In the vords of the Minister of Finance, “The
need is clear to take action to narrow the differential between the _o
tax rate per barrel in Trinidad and Tobago and that prevailing else- |
. where,"2 that yis,)eapecially that on the East Coast Contineggal Shelf.
In spite of this the Migisf'er rsaised income tax zjate‘é a mere 2.5 per
cent to 50 per cent. He also made adjustmeﬁts in 197',\1'.0 the tax- —
reference prices but this was in response to the price':an\reases
agreed to by OPEC countries (effective 1975). This had the effect of
aadding the full 1nci'ease of U.S. $1.05 per barrel of crude agreed
upon, while taking into accopht pro\rata modifications based on
quality crude. This notwithstanding $q."rinidad royalty. and| tax rates
" are st#Ml low compared with the Mid.dle'Ea:sthcountries. oo
| The Middle East producing‘»countries increasefi rt;ya. ties and
income tax rates on three occasions in 197h. Royalties incireased
from 12-1/2 /per cent in January 1974 to 20 per cent by November 13 o7k,

while income taxes increased from 55 per cent to 85 per cent. This

lsupplement to Trinidad and Tobago GaXette, vol. 14, no. 368,
15. December, 1975. Government notice 155, 156, 157, 158. The
contracts involved Blocks 1, 3, 4 and 6 (Figure 3.2). |

2

\
Government of Trinidad and Tobago, Budget Speech 1975, p. T8.. .

4
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puts the tax take.on the Middle East crudes at approximately -

U.S. $9.82. This stands in contrast to the much lower take of about
U.s. $8 00-$9 .00 on Trinidad higher ;uality crudes (Amoco). Even
when considering the higher cost in ;l‘rinidad, the Trinidad tax

structure seems to leave a signi.ficantly larger share of the rents

[
to the compenies compared with the Middle Eest.

The impact of petroleum legislation on public revenues. Partly

as a result of the signi_ficémt changes in the Trinidad pefroieum tax
l4vws within the context of the dramatic increases in' world crud;j prices
over the last three years, and partly because of the dramatic increases
in crude output ;‘rom the East Coast Cémtipéntal Shelf area after 1972,
revenue gcé‘ruing to the public sector from the 0il industry has .
increased by impressive proportions. Additional taxes accruing to the
government as a result of tighter financial controls on the industry
have also been significant. As stated earlier, the retroactive taxes
collected for 1972 and 1973 as a result of the new regulations amounted
to a total of T.T. $42.6 million. According to the Accounting Study
of 1670 total ea.,r'hings before taxes in the oil ir;dust'ry were about

T.T. $117.0 million (Table 6-D-1). At an income tax rate of 45 per
cent the ifdustry should have paiq T.T. $53 million to the government

in 1970, however, the Inland Revenue Department reports h;ving received

4

only T.T. 34 million in income taxes. The discrepancy of approximately

T.T. $19 million is indicative of the degree of tax avoidance practieed

in the industry prior to 1974. A large proportion of the discrepancy

B ove SRR T s €2 ke
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was attributed’ to Shell Trinidad which boldly refused to report

% . x
profits in 1its produption activ;ties separate from refining and in

fact wrote-o{f production expenses against its refining operations.,
By i'eplacing H91:\@ refinery income tax by fixed throughput charges for
L ¢

@hell and Texaco révenues accruing on this basés at 3970 throughput

(Table 4.7) would have been T.T. $46 million as opposed to
A

T.T. $27 million (1.e., .45 of the total 1970 refinery earnings before

J
taxes of T.T. $60 million; see Table 6-D-1). The tax formula not

only simplified the task of determining prof {tability in a refinery

A
that uses up most of i{ts capacity in processing foreign crude but in

all like?ihood it has also increased the tax Yield from the refining

[T —~

-~ @y

function and ’ﬁlenimIz’ed the chélices for tax avoidance of the kind
typically practised by the industry.

Between 1964 and 1973 the annual average oil revenue accruing
to the government from all tax “Fevies was T.T. $70 million (Table 8.3).
In contrast the average for the period 1974 to 1975 exceeded

T.T. $1 billion, that 1s about fifteen times the annual average for

the previous ten years. 1In 19714 alone total payments were

T.T. $890.6 million, almost T.T. $200 million more.than the totalat\
payments‘ made in the ten years from 1964 to 1973 inclusive. This
meteoric increase in payments to the governwent was partly due to
growth in domestic crude production and partly to OPEC's major price
1nc1:eases (Japuary 1974). But while world oil market prices
increased by more than 300 per cent ;ver 1973 levels and crude output
in Trinidad Iincreased by approximately 60 per cent between 1973 and

1975, government revenues from the oil industry registered much more
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dramatic increases; in fact, more than 1,000 per cent in the pericd
1973 to 1975. It would seem, therefore, that of the three contributing
factors the government's new tax policies have been largely responsible
for the greater share of the vagt increasé in public funds accounted
for by the oil industry. This is further reflected by the increase
in the ratio of total petroleum tax revenues to total value of‘
petroleum exports (Table 4.27). The ratio declined from 13.9 per cent
in 19€2 to a.boi;t 10 per cent over the period 1968 to 1973 and rose to
23.7 per cent in 1974 vhen the tax regulations came into full effect.
It would seem, therefore, that the new petroleum tax policies have had
the desirable effect of increasing public revenues without causing any
slackening in the pace of development of the country's hydrocarbon
regources. Notwithstanding this, there may be still considerable
opportunity for the government to increase its share of the rents
earned in the industry without jeopardizing development.
‘The next very important aspect of our analysis is to assess

how effectively government uses its vastly j:ncreased 01l revenues to
create dynamic linkages between growth in the ol sector and growth
in other sectors of thé economy. The next section deals with govern-

" ment participetion in the o0il industry as a strategy for development.

Resource Base Development
¢

Government participation as a development\ strategy. By 1968
the Trinidad governmert was faced with the grim prospect of oil wmining
being rapidly phased out from the land copcessions and: the oil industry

becoming a fully service basé'refining operation. The unemploymer;t

problem that this posed was staggering given the already high level of

G v e s e Son e e e e A T ot et A A e, e e e e _ -




unemployment and underemployment in the country (over 25 per cent).

The strategy of develof:ment became more than ever one of making the
country independent of the petroleum sector by transforming the other [ \
sectors of the economo'.1 0il at this point was not to play a major

role in this process. Public sector participation was essentially

seen ag participation in other sectors of the economy; agriculture,
tourism, transportation, chemical manufacturing, e.t'.c. The govern-

ment's policy then was ,essentially a conservationist policy aimed at
buying "time to make the required adjustment to’ the changing economic

2

gituation.” GCovernment involvement in the oil industry as a develop-

1

ment strategy at 1969, while it was given an elaborate economic and

philosophical justification by top ranking civil servants,3

meant
little more than‘ intervention in the 0il companies' decisions regarding
retrenchment; the up-dating of petroleum legislation with respect to
determining liability; and the acquisition of existing oll assets
(alone or Join1:‘1y) which could be rt;tionalized and made sufficiently
viable to maintain a satisfactory and, if possible, increased level

of production and employment for the economy.

When Mr. Alleyne took the position that the government \ o
should "endeavour to:develop those industries which are large scale ‘ @
.
* IGovernment of Trinidad and Tobago, Third Five-Year Plan, p. 33.

2Government of Trinidad and Tobago, Second Five-Year Plan,

p. 66.
3Dod.dridge H. N. Alleyne, The Permanent Secretary to the E
Minister of Petroleum and Mines, wrote in 1968: "It is the respon- &
- sibility of government to ensure that both the physical resources ’ %
( and fipancial proceeds of the development of the Petroleum Industry o
are channelled into the economic development of ti:e comtry.” :
\Alleyne, "The Spectrum of Government Involvement in the Administration "
3

. of Petroleum Affairs,” April 1968, p. 13.(Mimeographed.)
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consumers of energy, ’\chereby having a natural domestic base for the
development of certain kinds of industry and the propagat'ion of]other
allied i.ndustries"l it was largely a projection of possible directions
of policy based on “controlled optimis:n" about the posaibiii-tiés for T
finding substantial quantities of commercial gas and condensa‘t;e on
the East Coast Continental Shelf, and exploitable sources.of oil in
the north marine areas.2 The ides of using the country's hydrocarbon
resources as "poles de croissance" became a feasible strategy only in
the second year (1?70) of the Third Five-Year Plan when it was cer-
tified that oil and gas existed in substantial commercial quantities
on.the east coast. This increased hydrocarbon resource base repre-
sented on one hand a great potential source of capital for financing
public sector investment and on the other the rav material base for
economic diversification. It created a wider range of possibilities
for structural transformation of the economy. In 1972, therefore,
the government announced that top priority would be given to the
establishment of energy base industries3 (petrochemicals and electro-
chemicals) and the transformation of the petroledm sector so assto :

form "greater linkages with the rest of the econouxy."l+ In a sense

1rpid,

—
L%

2C-overmmant of Trinidad and Tobago, Third Five-Year Flan, p. ll.

3Government of Trinidad and Tobago, White Paper on Public
Participation in Industrial and Commercial Activities, Appendix I,
white Paper no. 2, p. 1l4. :

g e .
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YGovernment of Trinidad and Tobago, Budget Speech 1976, p. L.
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goxiernmenf's decision to give priority attention to the wiz;ning and -
productiqn of oil resulted in large increases in public revenues for
financing the country's economic development and provided a base for
establishing new industries requiring gas and oil as feedstock or
using large doses of these hydrocarbons as fuel. The vastly increased
01l revenues accruing to government after 1973 gave it the power to
actualize an extended roler\as the prime mover in the national economy
of economic growth and development, and as the principal force
operating to increase the extent of local control over key industrial
sectors and to ensure that private foreign inves’tment makes its
maximum contribition to overall national.development.

Given these new and significant deposits o\f natu:;al gas and
01l the strategy that readily suggests itself is the deveiopment of
petrochemical and electrochemical industries. If one diversifies
along these lines, theoretically the possibilities for tfa.nsformt}on
of the petroleum sector are great. Figure 8.1 shows the full range
of theoretically feasible complexes and the "spin off" possibilities
for petrochémicals in Trinidad. However, a fully developed petro-
chemical industry is only feasible in a highly industrialized
country (1ike the U.S.A. or U.S.S.R.) with a population of about
200 million.l The fact that Trinidad's population is only approxi-
mately one million puts severe constraints on the possibilities for

i

\
industrial diversifichtion through this approach. Moreover, the

1z, Mostofi, "Petroleum Based Industrlal Complexes,"
Proceedings of World Petroleum Congress, 8th, vol. 6 (London: Applied
Science Publishers Limited, 1971), p. 164. .

\
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composition of Trinidad's natural gas imposes additional constrai‘nts
on its use as a raw material for the manufacture of petrochemicals.

_ Because of its.high methane content (9k L;er c'ent, volume) it would
seem that its potential usage 1is greatest in the manufacture of
amonia, methanol and acetylene and their respective derivatives,l
i.e. nylﬂon, plastics and fibres; raw materials for synthetic
resins, pharmaceuticals and rubbér, urea-formaldehyde, plywoods and
other wocd products, dinnerware, solvents, proteins, polyester and’
vinyl based products. One must, therefore,\ make selective choices
of output slates depending on the demand in foreign markets.

U.S. markets offer good prospects for Trinidad exports of

certain petrochemicals, especially amonia and metha:Zl.e since U.s.
refineries are dee?igned to maximize output of gasolene and jet fuel
there is little incentive to divert light frattions to petrochemcials.

*As a regul‘i: natural gas liguids have provided the bulk of petro-

chemical feedstocks. Therefore, the expected decline or levelling off

in U.S. output of natural gas is bound to generate increased demand
pressures for imports of LNG as well as pe’trochemicals. Trinidad is

well placed in terms of resources and geography to benefit from this

1 Bagharat Ali, "Prospects for Natural Gas Utilization in

Trinidad and Tobago,” Society of Petroleum Engineers of AIME, Trinidad
and Tobago Section, papers presented at the Conference held on
April 2-3, 1976, pp. 79-83. Analyses of gas being produced and
samples of drill-stem tests in Trinidad indicate the following com-
position of gas, 9% per cent methane, 3 per cent ethane, one per cent
- propene, butane and higher acid gases, and one per cent inerts.
2Acety1ene itself is not an exportable product because of ‘its
properties. Developments along this line will have to incorporate its-
usage in derivatives, i.e. polyvinyl chloride, polyvinyl acetate,

polysoprene, neoprebe, polyacrylates, etc. and the consumer products
derived from these (FPigure 8.1). )
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market situation. .
At this point one is faced with some difficult choices. On

one‘ hand it is important to determine whether the export of\/LNG ‘or

petrochen;icals is most likely to provide the greatest possibilities

for the structural transformation of the Trinidad economy. On the !

other, one must decide whether the country's hydrocarbon resources

would be better utilized as the nucleus of a major industrial sector.‘ .

This, of course, would create a domestic demand for }uels as an

energy product rather than a chemical product, and again one is faced

with the decision as to what is the optimum allocat\ion of a limited °

resource between alternative uses. Some couputer studies put"the

possq.ble optimum combinations in the range 30:70 per cent energy to

chemical products on one extreme, and 70:30 i)er cent energy to

chemical products on the other.l There are seversl possible options

or choices of technology; and government planners must determine

vhich design will optimize the net benefits to Trinidad. However,

since about 90 per cent of Trinidad's output of refined products is

fuels for energy usage; there is, in a strictly technical sense,. ‘

Justification for a p'olicy to expand the output of petrochemica'.ls'

relative to fuels. The exact proportions will depend on long-term

e

2
market conditions, and more specifically the results of technical and -
engineering studies which are beyond the scope of this thesis. With

these considerations in mind let us examine the Trinidad government's

actual strategy for the development of its hydrocarbons.

1p. Dolkiewicz, gzdroc_g_rbog Processing, "Integrate the HPI
Interface"” (Chemical Systems Inc., 1970) quoted in B. Mostofi, p. 16h.

\,\/
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1: “
/ The petroleum based and energy inmtensive "push".l The

government development plan can best be rationalized by the
Hirschman thesis of unbalanced growth, using a "big push" investment

Y

strategy. The main focus is on industries using hydrocarbons for feed-
stock and industries requiring large lnputs of fuel for energy . _The -
pz’*ipcipal criteria for selecting a project are its contribution to
employment, net value added, the foreign exchange savings expected,
its level of utilization of local materinls, and the marketability of
the product. Unfortunately each project 1s evaluated on an independent '
‘basis with( little more than a back of the envelope approach to
examining whether the industries selected will collectively make the
maxioum contribution to the structural transformation of the economy
over time. This is an area of major weakness in the government's
planning.

At the beginning of 1976 the government had several petf-oleum-

based and energy-intensive projects either, uhder study or in progress.

The total capital cost of these projects is expected 'to be
T.T. $7.2 billion (Table 3.4). Even at the greatly increased flow of

. tax revenues from the oil industry government would not be able to

/

meet the annual outlays required by all these projects apd at the sgine

time finance its other c’ommitments.2 As.may have ben pected, thele-

>

fore, its "big push” approach to development created seyere pressures

) 1"Pugh" here means the "Big Push" in the unba
\\ sense of the term. In that context the take-off to se
growth ca? result from "one or a few big projects or firom a large
number of projects of varying size that dovetail with one another.”
A Hirschman, p. 51. : ’

) . 2Recﬁ.rring expenditures and development expenditures - see
) “Appendix 8-a. =~
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TABLE 8.4

CAPTTAL COST OF PETROLEUM-BASE AND ENERGY-INTENSIVE 6

PROJECTS BEING STUDIED OR IN PROGRESS AT 1976

In progress T.T. § mn
1. Fertilizer Joint-venture with W. R. Grace
(Tringen) 207
+ 2. Iron and steel complex 653
3. °Pcblyest'.e:r fibre complex 85
4, Furfural plant 4o
5. Pertilizer Joinif-venture with Amoco 759
6. Natural gas pipeline __85
1,829
Under study N
7\ . Upgrading and expansion of Trintoc reflinery 300
3. Olefins/;kromatics petrochemical complex 2,000 -
9., A:iuminlium smelter 662
10. ING ) / 2,310
41. Petrochemical joint-venture with Texaco _le2 \
/ 7,223
\ ! -~
oo 5S-gt‘:.rce: Covernment o(f Trinidad aj,bd\To:oago, Budget Speech 1976,
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for current cash flows that could weaken the government's bargalning
position with the oil companies.

Bottlenecks in capital, material, and skillgd manpower m;de it
impossible to implement all Fhe proposed projects wgthin the 1975 to
1979 planning period. The govermment has, ther;fore, established the
following project priorities for that period: (1) Tringen, (2) the
iron and steel complex, (3) the polyester fibre complex, (4) a

.furfural plant, (5) fertilizer joint-venture with kmbco; (6) natural
gas pipeline, (7) cement e;pansion. In.addition to these projects
there‘are service and utility facilities required to‘coﬁplement‘these
industries: (1) power gemeration expansion, (2) Ppint Lisas estate
development - roads, and (3) Caroni-Arena and designs for North /
Oropouche water development. With respect to the other projects such
as aluminium, Trintoc's refinery expansion, the olefins/aromatic
petrochemical complex, and ING, further apalysis and evaluation as
well as engineering studies are being undertaken before final
decisions are made. Our analysis in Chapter 5 suggests that the
govern;ent should not expand refining capacity any further along
traditional lines. However, there is need for rationalizing the use
of existing rgfinery capacity in order to optimize output slates. Wwith
respect to the production of olefins or aromatics, Ali points out that
the deficiency. of higher hydrocarbons in Trinidad netural gas precludes
the use of the gas as a raw material for olefins manufacture. He
argues that should a large~scale LNG plant be established ethane-plus
fractions may be used as a supplement?l feedstock for olefins

. - ~
production. However, the quantitles of this hydrocarbon that can be
i

\
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obtained from the Trinidad natural gas are very limited.> “

<

Table 8.5 below shows total annual expenditure on projects -

vhich were given priority during 1976. The total estimated .
expenditure for the perifoh 1975-1979 is T.T. $2,522 million, a-.
formidable package by any standard. What are some of the bengfits
to be derived from these capital pxpenditures? It is expected that
the total number of new jobs created over the period 1976-1979 will
be in thé order of 9,000 of which 3,000 will be‘1:>ermanen't;.2 The
direct employx;xent benefits seem quite small relative to the large
capital outlay. It, therefore, raises some questions as to the
effectiveness of the policy. One must, however, take into
consideration that it may take surplus skilled labour’ off the old

"
land concessions thus reducing privete and s'ocial costs: at present’
the government pays a "pcroduction‘ subsidy to the oil compé.nies of
about U.S. $2'.OO per barrel of crude in order to maintain the
e/mpicyment .levels irﬁ inland erude production. Also the induced
employment mltipliér effect associated with these large capital
investments may be fairly significant, probably two to three times
the direct permanent employment.3 The group of industries is
expected to provide a major stimulus to the domestic gas industry and
to create new sectors with:ln\ the economy such as spinoffs from the

petrochemical industries and the iron and steel complex. The long-

.

¥

lAli,f\p&Bl.
2Government of Trinidad and Tobago, ﬁudget Speech 1Y76, . pp. 22-23.,

3See Kari Levitt, Input-Qutput Study of the Atlantic Provinces,
1965, vol. 1 (Ottawa: Statistics Canada, June 1975), Table T35, p. 235.
Estimates above based on employment multipliers for the steel and metal

‘manufacturing, .and non-metallic minerals sectors in Nova Scotia.

i3
S




Because of the demand that this long-term policy of develop-
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(, z a
TABLE 8.5
FORECAST OF EXPENDITURES ON PETROLEUM-BASE
. : \ - : " -
p; AND ENERGY-INTENSIVE PROJECTS, 1975-1979 ’
] " b Y
. / , . N ' Forecast expenditures
i 5 T.T. $ willion
1975 , 92
| 1976 . 455
! S 977 ‘ 6kg .
1978 . 801 - .
1979 55 . - |
Total: » 2,522
Source: Government of Trinidad and Tobago, Budget Speech
1976’ ppo h-Bo . : o f
I ‘. - . |
= term multiplier effect may, therefoxre, be greater than suggested 1 & "
above. . l

ment makes on the knmown gas reéervesl the government suspended its

decision with }reepect to the signing of a long-term contract to -
supply the U.S. with gas in the form of ING pending "a more extensive

identification of supplies." "2 /'I‘o quote Prime Minister Eric Williams, /

vv\ft is " not merely the question of producing ... gasolene or aviation

fuel where in the vexry nature of things ve would have to export the

largest part of what we produce,“3] but emphasizlﬂg 1t 1s first for

Trinidad's petroleum-base and energy-intensive industries. This

<

]
Ftk

ey

4

¥

171 1974 the known reserves were reported to be able to ) i

produce 500,000 MCFD for twenty-five years. The industrial energy 5

. and petroleum base enterprise being developed is estimated to need
( 446,000 MCFD per day by 1983 (see Chapter 5, p. 136). / ;,,
o 2’1‘rinidad Guardian, "White! Paper on 01l Coming," March 10, i ) i{%
- 197&, p. 13. , / . -

/ v F .

3Ibid- B :(‘\‘\ * l ;:‘i%i
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ﬂbrings us back to a considemtib;: of a question raised earlier,
n\amely, whetl;er the export oiu‘ natur;a.l éas and crude as unprocessed
resources 1s more consistent with an optimal strategy of development
than the use of these resources as the nucleus of a domestic industrial
coml;iex for further processing. ‘It i; usual to invoke the powerful . :g:b
value added criterion to support the case for further dom;stic
processing of primary products. A formidable counter-argument, how-
ever, is that inefficiencies in the underdeveloISed country or the
v inefficiency of government bureaucracy (in the causeJ of government '
. ownership) me.y reduce the benefits of the second optio bg'low those
which may have occurred if the ra-w resource weré exported without R
\%froc'essing’ and the rents collected and myested elsewhere in the
‘econonv. The solution t,c\i the problem of inefficiency in under-
developed economies is to explicitly plan for improvements in labour
and managerial skills a.‘s' a pdrt of the development pro;:ess. ‘Since
‘I‘rinidall ‘govemmentc investments in human cé.pital have been very
substa.nzial and carefully planned, the Iabour force is very flexible
and adaptable to new technology. There is Do reason that the same
labour force cannot become as efficient in the downstream operations ‘

. . || - .
as in the upstream operations. Moreover, a government enterprise in . .-

[M]

competitive wqu\d markets will have to adopt management styles which

-t T

]

%flﬁi‘wf A

o are flexible and efficient if it is to stay in business.' It is in the

‘ domestic market where such a compeny may have a monopoly, that waste

A

S
Et]

and inefficiency may be tolerated because of political expediency.

(50 39

iz

A joint-venture compeny involving government, domestic an:i./or °

foreign enterprise c'an provide a variety of managerial structures
- N : ’
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capabie of eliminating the inefficiencies and weaknesses inherent in
government-owned mopopolies. The joint-venture entérprise in which @
government has the mar,jority share glves government the potential for
control over policies relating to transfer prices and interaffiliate
charges. At the same time it can make available the technical and
manageriel "know-how" that is essential to the efficient operation of
the company. In the case of Trinidad Tesoro Petroleum Company
Limited the government chooses the Chairmen of the Board, and the
rest Uf the Board is split evenly. The Managing Director is an ’
expatriate but all the other senior staff and personnel are
Trinidadians. Management makes the day-to-day decisions; and
conflict about policy at this level is resolved at the Board level.
Government is, therefore, in a position to prevent unwarrented trans-
fers of earnings abroad. v

A mjor cause for concern is th%t government participation
may enhance the position of foreign investors in the country when
publlic bodie; are associated in a minority position with foreign
firms and these flrms expand without a corresponding shift in control.
Even when governmment holds majority lnterests certain safeguards are
required with respect to the control of equity at all times. The
Trinided .éovemment in its White Paper1 on public sector participation
in industry recognizes the need for government to create the mechanisms

necessary to achleve an orderly transfer of assets to nationals, to

study the state of the market 1in respect of divestment bty private

lgovernment of Trinidad and Tobago, White Paper on Public
Participation in' Industrial and Commerclal Activities, p. 13.

( » -
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companies, to control sales of shares to the public to prevent
excessive sales to foreigners and to ensure that shares are not
distributed in such a way that the minority foreigh in%erest
effectively controls the compeny. A strategy of government parti-
clpation with 51 per cent or greater equity minimizes the dangers
f?f foreign control, providing the national interest is expertly
represented and skillfully exercised. Thus the Trinidad govern-
ment's policy of participation, while it is a mixed strategy of
full, majority and minority ownership in certain key industries in
the economy, places major emphasis on full ownership and joint-
venture arra;gements in wiich it bas a majority shareholding of
existing shares. At 1975 seventy per cent of government equity
holdings in commercial enterprises represented fully owned interest -
(Table 8.6) and 18 per cent represented majority participation in
Joint ventures. The hydrocarbon resource base industries represent
5T per cent of government equity in these enterprises. Most of
this (48 percentage points) was accounted for by the fully owned
Trinidad and Tobage National Petroleum Marketing Company and Trintoc;
and the rest (9 percentage points) by its majority participation in
Trinidad-Tesoro, Tringen, Furfural Cowpany Limited, Iron and Steel
Compagy, and its minority participation in the gas pipeline.

The total net direct anq indirect benefits derived from
government taxation of oil and expenditure of oil revenues must be v
asgessed not only in terms of its capital expenditures but its re-
current expenditures as well. However, a complete assessment of

present strategies must await the future when the new .projects out-
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N
TABLE 8.6
GOVERNMENT EQUITY INTERESTS IN COMMERCIAL ENTERPRISES
BY SECTOR AND TYFE OF PARTICIPATION
Value of
Participation shares held
Sector Full Majority Mibority Total Percentage
1. Sugar 1 1 - 2 8
2. Manufacturing
(other than sugar) 2 L 2 8 3
’ n
3. Communication 3 - - 3 14
4. Hydrocarbon )
resource-basge) 2 b 1 7 57
industries ) .
5. Transport, storage,
fisheries 2 2 1 5 b
6. Finances 2 3 b 9 7
T. Hotels, tourism,
offices - 1 1 2 T
12 15 9 36 100
7 Q
Percentage total .
shares held 70 18 12 100 ‘

Source: Government of Trinidad and Tobago, Review of the

Economy 1975, Appendix 15, pp. 64, 65.
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lined above (Table 8.4) begin to operate and dats become available
ip the .3580s. Notwithstanding this, some notion.of the benefits
derivﬂé from total government expenditures, which increased by 244
per cent from T.T. $581.2 million in 1972 to T.T. $2.0 billion in
1976,1 can be gleaned by an examination of government's role in
creating Jobs within the economy, and the profitability of enterprises
\ \
in which it has become involved. In the developing petroleumjéconomy
a sort of "vage. fund" is created and maintained by government
“taxation of the petroleum industry. Since employment in the high
productivity petroleum sector is very small relative to the capital
invested there, then the level of employment depends on the rate of
growth in petroleum exports, the movements in the price of oil and
the level of local wage rates and salaries, and the rate of taxation.
When o0il prices decline the wage fund is reduced so tﬁat unemployment
increases. wﬁen wages and salaries increase faster than the rate of
1ncr;ase in petroleuﬁ exports at given level of cost and prices,then
fewer people can be employed. One would eg;ect, therefore, that one
of the immediate benefits to be derived from increasing output and/or
prices is the reduction in unemployment. If the wage fund theory
holds true for Trinldad then we should be able to getla rough idea of
some of the direct bemefits that accrue from the government taxation
of the o0il sector by examining the changes in government revenues from
the oil sector in relationship to the change in employment in the ¢

government services., In Trinidad, government services accounted for

Isee Appendix 8-A.
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12.3 per cent of all persons with jobs in 1956, 15 per cent 1in 1969,
and almost 16 per cent in 1971. Between 1956 and 1967 the increase .
in the number of persons employed in Trinidad was approximateély
60,000 of which government accounted for 16,000 or 26.7 per cent
(Table 8.7). 1In the period 1367 to 1971 aprroximately 9.2 thousand
vere added to employment while the labour force increased by only
4.1 thousand; that is, unemployment was reduced by about 3,000-4,000.
The increase in government employment (8,100) accounted for almost
all net employment in this period.

In the period 1956-1967 the economy grew rapidly up to 1961.
It declined between 1962 and 196?. The decline was due to & slow
down in the oil sector as well as the manufacturing sector. However,
government revenues from the oil sector increased"at a ratenof 8.3
per cent per anpum throughout 1956-1967 (Table 8.7) as compared with
a rate of 15.6 per cent from other sources. By contrast, during the
period 1967-1971 government revenues from the oil sector increased at |
only § per cent while reveﬁues from households and other sectors
increased at a rate of 20.3 per cent. Corporate (non oil) and personal
income taxes increased at a rate of 24.2 per cent per annum during this
period, in part reflecting the fact that the pioneer industries,
established in the mid-1950s and early sixties, were now paying taxes.
Ode cah conclude on the basis of the above discussion that while govern-
ment expenditures out of the "wage fund" in the mid;tifties and early £

. sixties did have a significant impact on the improvement the quality

of life through their direct contribution to employment, oil wag not

the only major coatributor. Hovever, thé groyth in government tax

¢
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TABLE 8.7
REIATIONSHIP BETWEEN CHANGES IN EMPLOYMENT AND

GOVERNMENT REVENUES 1956-1967, 1967-1971

1956-1967 1967-1971

1. Change in labour force (000s) 96.6 .1
2. Increase in persons employed (000s) 60.0 9.2
3. Increa;e in government employment (0O00s) 16.0 8.1
a. Manual ‘ ~ - 2.5
b. Administrative, technical and other 4 5.6
4. (3) as a percentage of (2) 26.7 88.1
5. Annual rate of change in government
revenue (%) : 15.9 1k4.5
®

a. Rate of change in oil sector
contribution (%) - - 8.3 3.1

b. Rate of change in households'
and other sectors' contributions (%) 15.6 20.3
Sources: Government of Trinidad and Tobago, C.S.0., Labour
Force, Publication mos. 1, 2, 4, 20 and 30. -
Government of Trinidad and Tobago, Economic Survey of

Trinidad and Tobago 1233-1228 (Economic Planning 51vision and C.S.0.),
December 1959, pp. 7, 110-11T7. ’

-~
Government of Trinidad and Tobago, C.S.0., Annual Statistic
Digest, 1963, 1971, 1972.

Government of Trinidad and Tobago, Third Five-Year Plin
1969-1973.

Table 8.3.
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revenues from the early (1956-1961) expansion in the oil industry
made it possible to provide the initial necessary infrastructure
and make tax concessions, which attracted a conslderable number of

new manufacturing enterprises during the mid-fifties and early

- gixties. The rapid decline in the rate of growth in oil taxes was

therefore compensated for by-increases in tax revenues from house- -

' 1ds and these pioneer industries in the following period. Thus it ) S
- . .
was possible government, in spite of the stagnation of the RN

/

private sector betwéeg\l96h and 1963, to build up & "wage fund" which "

it used to decreage th;\ébg9lute level of unemployment between 1967

and 1971, thus keeping the rate of unemployment at about lOoper cent.
Perhaps one of the most significant achievements of the

government after 1967 derives from its aggressive implementation of

its Work Permit policy which advocates the promotin%'of Trinidadians

to higher levels of decision making 1n‘key sectors of the economy.

It accomplished this partiy through a policy of public participation

in the private sector and through‘the close monitoring of‘foreign

companies. In the oil sector the upward advance of Trinidadians into

the higher echelons of t;: cll companies has been very significant in

all functional areas since 1968. Comprehesnive data on employmenq'in .

the Trinidad oil industry by activity, jqob classification, and *

pationality are not available prior to 1970; however, Table 8.8 shows

the steady decline in importance of expatriates in technical,

professional and administrative jJobs, in all activities. This is

particularly noticeable in marketing and refining. For refining the

enmployment of expatriates in those positions declined from 4.5 per .
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EMPIOYMENT IN THE TRINIDAD OIL INDUSTRY

BY JOB’ CLASSIFICATION, NATIONALITY AND ACTIVITY

Source:

() -
Production |
Year Technical,
and professional,
pationality administrative
1970
Nationals Q2.5 #
Expatriates 7.5
Total 100.0
1973
Nationals 93.1 _
 Expatriates 6.9
Total 100.0
1975
Nationals 93.5
Expatriates 6.5
Total 100.0

_Appendix 8-B.

TABIE 8.8

Refining Marketin%
Technical, Technical,
professional, professiqnal,
administrative administrative
g95.5 96.8

h.S 3.2

100.0 100.0

g7.4 96.1

2.6 3.9

100.0 100.0

<&

98.3 100.0
1.7 -

100.0 100.0

General

Administrative
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cent in 1970 to 1.7 per cent in 1975, as compared with %roduction
vhere it declined from 7.5 per cent to 6.5 per cent. The rapid |
decline of expatriates in x;:arketing and _refining reflect the govern-
ment's takeover of Shell and almost all domestic marketing of
pétroleum products.

After 1970 the percentage share of oil revenues in total
government revenues rose from 24 per cent to 63.7 per cent in i975
(Appendix . 8-A). From the large éurrent account surplus that built
up government created a capital fund for long-term projects aimed 93
the structural transformation of the economy. Net additions to this
fund vere T.T. $24h.4 million in 1974 and T.T. $830.1 million in 1976.
Appropriations from these funds were used for the purchase of
exlsting industries from foreigners (Shell, éexaco service statioms,
B.W.I.A., etc.), the development of energy base induséries and the
financing of major institutional and structural changes in the
econpomy, ibe.{ the estg?lishment of the Institute of Marine Affairs,
The Petroleum Institute, and the development of industrial sites and
services. This brings us back to the point of looking into the

future with all its uncertainties; will the long-run options chosen

optimize the net benefits to the country over time? As stated

) earlier, a complete answer will have to await the ava'ilability of

)
more information. However, one can assess the government's strategy

of nationalizing some existing industries or purchasing controlling
shares in them. ehile the lﬁvel of profits may not be the only
measure of success, it gives some idea of the effeéctiveness of the

policy, for ultimately governwent will hawe to re-evaluate any

—
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strategy for maintaining employment levels in these industries in
terms of the net cost to the society.

Three of the companies in whichagovernment held full and
ﬁajority participation earned an after-t%x profit of T.T. $110.1
million for the financial year endipg neérest to 19"{5.1 Seven of D
éhe fully owned companies together made aggregate after-tax profits
of T.T. $21.2 million while four made losses amounting 1';0 T.T. $17.5
million. Trintoc accounted for over 88 per cent of the aggregate
after-tax profits and British West Indian A;rways for 91 per cent of
total losses. The‘book value of government's equity in these wholly
owned companies amounted to T.T. $156.6 million at the end of 1975. ,,f—s\\\
No dividends accrued to government from these gompanies.2

In 1975.seven of the companies in which government ﬁeld
majority interest made a total after-tax profit amounting to T.T. $97.9
million while three made losses amounting to T.T. $0.4 million.

Trinidad Tesoro Petroleum Company Limited accounted for 95 per cent,

or T.T. $33.2 million, of the total after-tax profits and this company

paid a dividend of T.T. %7.6 million to government. Government's
equity holdings under this category amounted to T.T. $36.1 million.
No other company\under this heading paid dividends to government.3

It is not possible, given the state of the arts and the.
available data baée, to use a more rigo;ous‘and fully dynamic

mathematical model to select the optimal government strategies.

o lGovernment of Trinidad and Tobago, Review of the Economy
c 1975, Appendix 15, pp. 64-65. . ~

®Ibid., p. 30.

31pia.
Ibid
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Nevertheless the analytic approach in this chapter provides a basis
for evaluating existing poli;ies. It suggests that prior to 1970
Trinidad government policies with respect to the control apd taxation
of the petroleum sector were clearly sub-optimal. Changes in
petroleum legislation and government administration of the petroleunm
affairs in the early seventies have improved this situation but in
general government has not taken full advantage of the swing in power
towards it. This may be due to the high demand for cash flows to
finapnce its industrial "push". Bowever, considering the problemsé of
transforming the economic and social structures of a small petroleum
economy it would seem that a governmment policy of industrial diver-
sification and the taxing away of the surpluses earned in the hydro-
carbon sector to develop the rest of the economy does in part conform
to an economic logic which recognizes the long-term problems of
growth in such an economy. It is also difficult to see, given the
réVéaled preferences in the society for a greater degree of *

sovereignty and hence control of the economy by the citizens, how the

government could avoid direct participation, at least as an initial

. step towards effecting the transfer of control of the national

v

resources from foreign to local hands.l The participation of the
government in key industries covering a wide cross section of the !
ecopomy (Table 8.6) and the imposition of carefully monitored con-

straints on foreign investment can bring about a significaﬁt trans-~

) |
formation of the neo-colonial structures imposed on the economy by

norE e

foreign capital. In the oil sector the government seems té be meking

1rhe general social unrest and riots in Trinidad during 1970
were clearly directed against foreign capital and interests.
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significant progress. Finally, in such a tiny open economy a success-
ful "big ﬁush" strategy, in which the hydrocarbon resources represent
the major poles of growth, will require a more systematic approach
to planning than exists at the moment if unnecessary waste due to

poor implementation and timing of projects is to be avoided.
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K CHAPTER 9

SUMMARY AND CONCLUSIONS

Prior to 1956 the Trinidad oil industry %a$ operated as an
extension of the commercial and military interest of the British
metropole. The country was granted internal self-government in 1956;
and a nominal independence in 1960: the resbonsibility for gox}efrning
was now vested in the local government, but the power to control the | -
major national resource on which the nation depend;d remained with
foreign intere&s - Shell International, B.P. International and
Texaco International. »

On the eve of independence the British sold major oil assets
in Trinidad to the Texas Qi1 qup&ny without involving the “Yocal
government (PNM). This, plus the 1941 Agreement authoriz‘ing the
U.S.A. to maintain military bases in Trinidad, led Eric Willlams to
:say "Chaguaramas mea.x:'ns re(version of our soil and resources"”. This
get the political b;.ckg;-ound ﬁgaMGt which the oil industry was to
drevelop. The government chose to fight the "war" with the Americans
6ver land rights;but carefully developed a cordial relationship with ®

, . . .

the oil con}pa.nies. There are several reasons for this. (1) It

could not risk diérupting\the,flov of oil révenues which 11: needed

SR e BRI B 1

to finance the cost.of running the country. (2) ‘It lacked the .-

R e

knowledge, expertise, and access to foreign markets essential for the

313 ‘ s
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viability of the oil 1;:dustry. (3) . It feared retaliation from the
Americah government if it moved agaiﬁst American interests. (4) The
government wasg c@mmitted to a capitalist form of economic development
financed by foreign investment. It, therefore, saw its role-as
provi&iné the infrastructure: and general social and. political
atmosbhere that created the’éreatest incentive to foreign capital,
especially in the oil sec£ér.

-The government's abysmal lack of knowledge about the 611
iﬁdustry was a reflection of the dualigm in the Trinidad economy
resulting from the disproportionate dependepce on the petroleunm
sector-and its total corntrol from London. Several reports advised
the government to hastgn to improve its knowledge and control of the
industry. Between 1956 and 1970 it took a series of initiatives
which led to the introduction of new petroleum regulations.. In
general, however, the oil companies during the period 1956-1968
conducted their business vitﬁ 1little or no direct control from the
government. In the late sixties the Trinidad government sfill
obedieng to the classical ésncepts of the market, %ut mindful of the

need for intervention, preferred to use the instrument of persuasgion
, . N

to cause the oil companies to adjust their investment plans to' the

development needs of the]countryf buﬁ_the dompanies‘reébpnged
directly to the orders from their headquarters lgcated in.-England
and the U.S.A. These directives were mostly intended to facilitate
thf maximization of "the global profits of the parent company and not

neéessarily the ne# social benefits of Trinidad. The government

coﬁbequgntly swit%?ed to a conflict model for bargaining with the
2 t s‘G,

~
~

v . . '

4
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companies and took & more direct role in the redirecting of surpluses

earned in the ‘petroieum sector into the development of the res

economy .
i a

1
The change in the attitude of the Trinidad government

t of the

from a

passive to an aggressive bargaining strategy was facilitated by the

general world-wide swing in power from the oil companies to oi

1

producing countries; the discovery in Trinidad of new hydrocarbon

resources with vhich it could bargain, and the growth of techn

ical

expertise ip the country. 1In 1960 OPEC was created to counteract

the power of the international oil com'ﬁ'mies and maximize 1ts

members' share of the surplus profits earmed in the world oil

market.

In 1971 the Tehran Agreements set the stage for the fulll transfer of

the control of the oil resources back to the host countries,

Trinidad,

vhile not a member of OPEC and despite its small size, benefited from

OPEC's leadership. It, therefore, found itself in a position

to make

similar claims against the oil companies operating in its territories,

subject, of course, to the peculiar conditions pertaining to its oil

industry.

The discovery of new hydrocarbon resources in Trinidad ip the

1970s made Trinidad very attractive to the oil companies as an

[

oil and

gas exporting country. Prior to these discoveries it could not easily

rearrange the terms of the old agreements with the established oil

companies; but by introducing competitive bidding amoung the c

ompanies

it increased 1ts power and was thus able to establish new conditions

more favourable to the country. The Petroleum Act 1969 set out these

conditions. It reflected the highly improved bargaining position of

the government, and greatly improved the net cash flows from the oil

\

“adais.

-y
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industry in Trinidad.

In the period 1956-1961 the Trinidad oil companies, despite
their claims to the contrary, msde a good return on their capital and
also earned surplus profits. On the other hand, government's share of
the total rents earmed by the sale of Trinidad's hydrocarbon resources
wvas estimated at 51 per cent, wel;l below a possible tolerable limit of
70 per cent (CP). Between 1970 and 197?, however, the net cash
benefits accruing to the country improved considersbly, 'reflecting
the application of the new petroleum legislation and more astute and
aggressive government bargaining. The improvement in the government
bargaining owes much to advantages of geography and the political ~

stability of the country. For Iinstance, Trinidad's social stability

and political commitment to the free enterprise market system make it

a very low risk area. The advantagﬂ)that its political stability
affords may be minimized by the smﬁf gize of its oil resource base
relative to Venezuela and the Middle East countries, but its close-
ness to the U.S5. East Coast market for refined products gives it a
comparative advantage in transportation over European and Middle East
refiners. It is largely because of its stability, its easy access

to large supplies of crude in Venezuela and Colombia, and its com-
parative transport‘:ation advantage, that in the late fifties and early
sixties both Shell and Texaco shifted major :efining operations from
the Middle East (a high risk area) to Trinidad where taxes were more
favourable and the likelihood of being nationalized (at the time) was
congiderably less. The companies derive other behefits from locating

in Trinjdad. The refining operations benefit from the existence of
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local supplfes of crude oil and very significant patural gas
deposits, as|/well as external economies resulting from govermnment
infrastructural expenditures, and the existence of utilities such
as the manufacture of hydrogen, and adequate supplies of cheap power.
These comparative advantages serve, as it were, to create
dependencies by the oil compenies on Trinidad, which in the existing
conflict bargaining situation expose them to the government's
exercise of power. For instance, while it is true that Trinidad
could not easily find alternative markets for Texaco's output if it
vwere to nationalize Texaco, yet Trinidad is very important to Texaco's
marketing strategies in the Western Hemisphere. That company has/
expanded its operations in Trinidad to the point that the opportunity
" cost of locating elsewhere would be very great both in terms of the
capital replacement cost and the lack of alternmative locations in the
Caribbean with comparable cost savﬁxg economies and complementaries

(in the broadest sense of the 1:erm).:L

In addition to refining, Texaco's
production operations in Trinidad are an important part of the Texaco
global network of production facilities. The nationalization of the

01l industry in Venezuela and the Middle East countries makes Texaco's

et

exploration and production operations im Trinidad even more important
to the parent company, and hence makes the company more vulnerable to
govexrnment action.

Until recently Shell Trinidad was a defensive market
operation in the western market for the parent company. - It made good

profits and was not willing to go out of business in Trinidad. The

15irschman, pp. 67-68.

AL (5 Bt - - - : T ——
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growth in the Trinidad goyermnent's compgtence and power made the
nationalization of Shell a relatively easy operation and in a sense
underlined its weakness in the eccnomy of Trinidad. Even Amoco, for
all the reverence with which Trinidad citizens regard it, has its
major weaknessges which are exploitable by even a small country like
Trinidad. With oil and gas reserves which are estimated to have a
1ife of one hundred years at present rates of output (125,000 barrels
of crude per day and a potential output of 500 million cubie feet of
gas per day), Trinidad, in Standaid 0il's (Indiana) global situation,
is a bonanza which 1t cannot eagily ignore.
While, therefore, in the fifties a'x;d sixties the Trinidad

. "mjors" had great power and the backing of the powerful metropolitan
governments, by 1970 this power was whittled down by an aggressive
decolonialization process, the growth of knowledge about the industry
(accumulation of human capital stock), and the exploitation on an
individual basis of the weaknésses and gaps in the network of the
global operations of the multinationals. By 1970 Trinidad could
successfully confront the oil companies and force them to observe new
petroleun legislation that gave the government muach greateerlexibnity
in (1) increasing the net cash benefits from the country's hydrocarbon

" resources, (2) greater control of and participation of nationals in
the development of these resources, and (3) maximum uge of these
resources for the transformation of the economy. Our analysis of
petroleunm policies between 1456 and 1976 seeuws to support the position
that prior to 1Y7U the o0ld policies led to C6nsidemb1e aub—optimizati%

of the net gocial benefits from the oil industry; but that this has

been coneiderably improved with the introduction of new policies after




319

1970. Notwithstanding this, the author feels that the analysis in

Chapter 8 strongly suggests a more vigorous policy of taxation ::Jf
the marine oil resources than now exists; however, the present
system of tax legislation and mining policies has been largely
responsible fox.' the dramatic increases in public funds since 1974

Moreover, this legislation and the government's public sector par

ticipation policy has brought about a msjor shift in control of the

industry to local hands. It is perhaps the latter policy and the

huge capital that govermment must find to implement it that is

responsible for the continued caution exercised in dealing with the

01l companies.

By the beginning of the Third Five-Year Plan (1969-1973)
the éovernment had acquired a better grasp of the policy implicat
of the new economics of the small open petroleum economy. It now
knew that in such an economy one could not depend either op the

industrialists or the households to save and invest their savings

ions

in

the country. Past experience had shown that growth in the petroleum

gsector did not transmit itself automatically to other sectors of the

econouy and that surplus ea.r;.\ings in the oil sector uncommitted to

projects in Trinidad's o1l industry were not invested in other sectors

but were shifted from oil in Prinidad to oil or something else in

3>

say, Nigeria. Moreover, increeses in wages paid in the sector were

used up for imports of foreign goods. It was, therefore, essential

that government take the initiative to redirect this vast amount of | )

potential savings into projects that would trigger a process that

would ultimately lead to self-sustained growth. One of the objectives
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of the government policy of public sector participation is to use
direct participation in a select number of enterprises to create the
"big push”. It hopes that this will not only ‘transform the petroleun
sector but will also create greater linkages with the rest of the
economy and transmit growth from the petroleum sector throughout the
economy. There can be little doubt that given the economic constralnts
on the small petroleum economy thls strategy provides a feasible
solution to the problems of economic development. But the question is
whether it is optimal. The question of optimality goes beyond the' .
scope and analytical framework of this thesis, but our analysis allows
us to make some critical comment. )
The present scale of government entry into commercial enter-
prise requires a very highly centralized planning unit to}gordinate
the operations and evaluate the contributions to the overall
objectives. “State capitalism which tries to give the impression of a
free enterprise market system by fragmentihg the planning process will
lead to confusion, conflict between ministries, and between ministers
and high ranking civil servants pleced in the multiplicity of director-
ships. The end :result'is poor plapning and inefficiency. To
facilitate a more co-ordinated or systematic government approach one,
needs a continuous geries of national income statistics derived from
the type of input/output model "that through the disaggregation of the
input/output multipliers permits an examination of the (negative)
influence of foreign trade on the degree of interdependence as well as

the contribution to inderdependence of various industries.l Beyond

1See Kari Levitt, Input-Qutput Study of the Atlantic
Provinces, 1965. : -

T : ' o i -




321

# this there is the need for & more dynamic and comprehensive planning
model vhich 'would allow ap assessment of the improvement in
gtructural interdependence that can be expected from the addition of
various enterprises in certain sectors, or structural changes in a
particular sector. For instance, it would permit an examination,
under different assumptio espect to avallability end level

#of skills, of what the tgtal change in the inter-industry systenm
Mould be if structural changes in the petroleum sector were such
that there was a reduction in export of gas and petroleum in favour
of domestic demand for its use as feedstock for further processing
or in energy intensive industries. It would permit a stage by stage
apnalysis of the degree of transformation that could be expected from

the implementation of projects of the govermment participation

programme, and perhaps gilve new insights into the problem of economic

planning in the small petrol\eum economy .
In the absence of such a model, however, one can gtill reach
general conclusions based on the brief theoretical discussion

presented in Chapter 3. The logic of the argument presented there

I e L el

leads one to c\onclude that while it is difficult without the compre-
hensive dynamic model suggested above to say which one of a large
number of possible industries one should choose in practice to
accelerate the process of industrial tranasformation, or indeed
\‘ whether this can be fully achieved, it 1s clear that surplus earnings
from the petroleum sector must be taxed according to some optimal
' system and used to create new poles of growth and ultim;cely the

highest degree of sustained growth possible given the openness of the
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economy. In this sense the creationm of industries which are linked to
the hydrocarbon sectors is desirable. Expansion along the petro-
chemical interface offers & number of possibilities for further
industrial development. There are also a considerable number of spin-:
off activities associated with the iron industry. However, the dom?stic
markets are too small to support a full fledge petrochemical and iron
products industrial complex. Such industry wili have to depend on
foreign markets. Competition in the world markets will require a

high degree of efficiency and levels of productivity in these industries.
Government investment of oil revenues in the creation of managerial and
entl.'epreneural skills, and technological research 1s, therefore, consis-
tent with the future demand's that this development strategy will make
upon the la't?our force apd soclety.

World petroleum market conditions also support the strategy of
expanding along the petrochemical interface. There is a growing demand
for petrochemicals in thé world and in particular in the U.S.A. where
natu:[ral gas is in short supply. Also U.S. commercial policies and
developments in other refined products markets suggest that the
expansion of the refinery industry in Trinidad in terms of energy
products is very limited. The strat:.egy of trmg- sector s;
that it reflects a higher percentage of chemical products as opposed
to energy products, not oﬁ&v creates greater linkages in the economy
but makes a greater contribution to GNP a.nd conforms to market realities. <

Government participation within the petroleun industry brings
under its control a s*gnificgnt segment of the petroleum resources of

the country. It now owns considerable quantities of oil and gas or

= . -+
*
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e et . »




323

vhich it must find a :;nrket. A market for gas exists in the U.S.A.
but failing that, under its "big push" ﬁolicy domestic demand is
expected to account for a large part (50 per cent) of the potential
daily output. In this respect one can already see the government's
policy of ecomomic transformation taking shap;: as dependence on '
external market factors are reduced.

The nature of gas is such thatl the system of collection and
diffusion of the product is highly centralized in order to minimize
waste. On the other hand, government crude 0il comes from three
sources, Trinidad-Tesoro Petroleur:l, Trintoc, and 1ts offtake in TNA.
Marketing of this crude is nct centralized. There seems to be good
economic justification for greater co-ordination and synchronizetion
of the production and r?fining operations, not Just between Trintoc
and Trinidad-Tesoro, bu£ between these t‘wo and ‘I‘exaco.' This would
heve the clear advantage of rationalizing government's petroleum
assets, strengthening the country's control of its petroleum resources
and improving the market position of the government oil and petro-
chemical enterprises by creating a badser balance between its production
and refining operations. It would also meximize the bemefits to the

country by internalizing the economies in scarce marketing "know-how"

controlled”by Texaco International.

A
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+ Texaco Trinidad Inc. 1
« Trinidad Leaseholds Ltd.
. Antilles Petroleum Co.

(T'dad) Ltd.2
Sipana (T'dad) Oilfields
Itd.3 4
Shell Trinidad Ltd.

. British Petroleum ('g'dad)

Ltd. (Tesoro 1969)

. Apex (T'dad) 0ilfields

Ltd.
Kern (T'dad) 0ilfields
Ltd.

« Trinidad Petroleum

Development Co. Ltd.
Trinidad Northern
Areas Ltd.

Trinidad Cenadian
O1l1fields Ltd.
Premier Consolidated
Oilfields Ltd. and
Belpetco

Dominion 01l Ltd.

()
APPENDIX k-A
CRUDE OIL PRODUCTION, TRINIDAD
TABLE 4-A-1
ANNUAL PRODUCTION OF CRUDE PETROLEUM BY COMPANY TRINIDAD AND TOBAGO 1951-19T1 _
(m bbls)
ADL 1952 1953 1954 1955 1956 1957 1958 1959 1960 |
D DD @D g Bs e wa e
0.6 0.7 1.2 1.3 1.3 2.4
0.7 0.6 0.6 0.6 0.9 1.6
5.4 5.3 5.4 41 5.9 6.5 7.3 9.0 8.0 7.k 7.2
(6.7) (7.1) (7.2) (7.3) (7.5) ( 8.2) 8.5 9.3 10.1 10.0
31 3.1 3.0 3.0 3.0 3.0 (3.0) (3.1) (2.9) (2.8)
0.7 0.8 1.0 1.0 1.0 1t1 (1.1) (1.1) (2.1) (1.0)
2.9 3.2 3.2 3.3 3.5 L1 (b.4) (5.1) (6.1) (6.3)
- - - 0.1 0.4 0.6 1.0 2.0 3.8 6.0
11 1.1 15 1.6 1.5 1.6 1.8 1.6 1.5 1.3
0.h o.k 0.3 O.k 0.k 0.4 0.4 0.k O.h 0.4
- - - - - - - - - 0.2
1.0 21.3 22.3 23.6 249 28.9 3k.0  37.3 k0.9 h2.3 E§

Total all companies7
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APPENDIX L-A
CRUDE OIL PRODUCTION, TRINIDAD
TABLE L-A-1 continued
ANNUAL PRODUCTION OF CRUDE PETROLEUM BY COMPANY TRINIDAD AND TOBAGO 1951-1971

(un bbls) &

1971

1961 1962 1963 196k 1965 1966 1967 1968 1969 1970

1. Texaco Trinidad Inc. 1 17.9 18.b 18,4 17.4 17.6 22.8 30.0 29.7 20.6 16.2

Trinidad Leaseholds Ltd.
Antilles Petroleum Co.
(T"dad) Ltd.2 o

Sipana (T'dad) 0ilfields

Ltd.3 L ‘ .

Shell Trinidad Ltd. 6.4 5.6 5.1 k.9 L8 k.7 k.3 3.6 3.3 3.0
British Petroleum (T'dad)

Ltd. (Tesoro 1969)5  10.5 10.3 8.4 9.5 9.7 9.7 9.7 8. (7.4) (7.2)
Apex (T'dad) Oilfields

Ltd. (3.2) (3.2) (2.5) (2.7) (2.6)

Kern (T'dad) Oilfields

Ltd. (1.0) (0.9) (0.7) (0.8) (0.8)
Trinidad Petroleum

Development Co. Ltd. (6.3) (6.2) (5.2) (6.0) (6.3)
Trinidad Nogthern

Areas Ltd.
Trinidad Canadian
Oilfielda Ltd. 1.2 1.2 1.0 0.9 0.8 0.7 0.7 0.6 0.5 0.4
Premier Consolidated -

01lfields Ltd. and

Belpetco 0.3
Dominion 011 Ltd. 0.1

9.k 13.1 15.3 16.6 15.7 17.4 20.4 24.2 25,3 24.1

0.k 0.3 0.3 o.b 0.3 0.2 0.2
0.0

13.8

3.3
(7.5)

22.0

0.4

002

0.3
0.02
Total-all companies! 45.8 48.9

k9.7 48.9 55.6 65.0 66.9 57.4 51.1

ot€

47.1
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APPENDIX 4-A
NOTES TO TABLE L-A-1

1. Trinidad Leaseholds Ltd. had its name changed to the
Trinidad 041l Company Ltd. in 1956, immediately after which
it was purchased by the Texas 01l Company of the U.S. The
compeny was repamed Texaco Trinidad Incorporated im 1958.

2. & 3. These companies were acquired by Texaco Trinidad Incor-
porated (then T.0.C.) in 1956.

by, The name of this company was changed from the United
British Oilfields of Trinidad Ltd. to S$hell Trinidad Ltd.
in 1956.

5. British Petroleum Company Limited purchased the

maining 50 per cent of the T.P.D. stock im 1956-1957.
The B.P. Group comprised Apex_ (T'dad) Oilfields Ltd.,
and Trinidad Petroleum Development Compapny Ltd. B.P.
Group was purchased by the Trinidad government and Tesoro
Petroleum Company (1969) and a Joint-venture company set
up (May 1969), Trinidad-Tesoro. The Trinidad government
owns 50.1 per cent of the shares.

6. This compeny is jointly owned by Texaco Trinidad Inc.,
Shell Trinidad Inc., and B.P. (T'dad) Ltd. (Tesoro,
July 1969) as equal partners.

7. Includes Jones/Jad Ltd., production from which is negligible.

Sources: A. Harewood, "The Caribbean Mineral Ecopomy: A Case
Study of Trinidad" (Master's Thesis, MeGill University, 1969).

Government of Trinidad and Tobago, C.S.0., Administration
Reports of the Department of Petroleum. \

Norman Girvan, "The Petroleum Industry of Trinidad" (Centre
for Developing Area Studies, McGill University, 1969. Mimeographed.) "o

Work Sheets from the Ministry of Petro]/.eum and Mines, Trinidad
and Tobago. :

Government of Trinidad and Tobago, Ministry of Petroleum and
Mines, Monthly Bulletin, 1964-1971; Annual Report, 1969-1971.

) T -
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APPENDIX L-A
TABLE 4-A-2 =
DAILY AVERAGE CRUDE OIL PRODUCTION BY COMPANY 1972
< b TRINIDAD AND TOBAGO
L
f\
> (000 bbls)
\\ 1 ] .
Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
Amoco Trinidad _ y
01l Company 5.1 10.9 18.0 26.8 27.8 27.6 27.1 30.8 30.8 28.3 31.3 39.2
Premier Consolidated
Oilfields Ltd. 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Shell Trinidad Ltd. 9.2 9.1 9.1 9.1 9.1 8.9 9.0 8.8 8.6 8.h4 7.5 7.6
Trinidad Northern .
Areas Ltd. 5.1 52.2  51.2 51.7 51.0 51.5 49.1 52.0 51.1 50.7 50.2 52.5
Trinidad-Tesoro
Petroleum Co. Ltd. 21.0 20.9 20.8 =20.2 22.8 23.5 23.3 23.0 22.6 22.0 22.0 22.8
Texaco Trinidad Inc. 33.9 3h.1 33.3 31.9 30.9 31.3 30.k 30.0 29.6 28.5 28.0 28.6
Tricentrol Ltd. 1.0 1.0 1.0 1.1 1.0 1.0 1.0 0.9 0.9 0.9 0.8 1.0
Total 124.8 128.8 133.9 141.3 143.2 1L4.2 140.k 145.9 1Lk.O 139.2 140.7 153.1
Source: Government of Trinidad and Tobago, Ministry of Petroleum and Mines, Monthly Bulletin,

J énuary-December 1972.
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APPENDIX bL-A
TABLE L-A-3
DATLY AVERAGE CRUDE OIL PRODUCTION BY COMPANY 1973

TRINIDAD AND TOBAGO

,’\

(000" bbls)
L Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
Amoco Trinidad )
01l Company kh.o L41.8 M1.0 UB.7 55.6 56.0 59.4  67.5 63.5 642 6.9 67.9
Premier Consclidated
Oilfields Itd. 0.4 0.4 0.4 0.4 0.4 .k 0.4 0.4 0.4 0.4 0.4 0.k

Shell Trinidad Ltd. 7.6 7.3 7.3 7.3 7.5 6.8 6.9 6.9 7.0 6.8 6.6 6.7

Trinidad Northern
Areas Ltd. 50.8 50.0 51.0 50.4 51.0 50.8 52.L, 52.9 52,5 51.6 51.9 52.7

i

Trinidad-Tesoro
Petroleum Co. Ltd. 22.6 22.6 22.8 22.7 22.9 23.1 22.1 2.5 22,3 21.3 22.2 22.5

Texaco Trinidad Inc. 28.0 28.6 28.5 27.8, 28.1 28.1 28.1 27.7 26.9 26.2 25,7 24.9

Tricentrol Ltd. 0.9 0.9 0.8 0.8 0.9 0.k 0.8 0.7 0.7 0.8 0.8 0.7

Total 154.3 151.6 151.8 158.1 166.3 166.1 170.2 178.7 172.3 171.% 172.5 175.9

Source: Government of Trinided and Tobago, Ministry of Petroleum end Mines, Monthly Bulletin,
January-December 1973.

-
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Year

1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1520
1921

1923
192k
1925
1926
1927
1928
1929
1930
1931
1932
1933
193k
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944

»w'édmmm-mnhwam.u - mm m e e

APPENDIX 4-A
TABLE L-A-k

TRINIDAD AND TOBAGO ANNUAL CRUDE OIL PRODUCTION

334

1908-1971
(000 bbls)

Marine Marine Land Total
production deviated production production
+ .00k .00k

47.3 47.3

105.1 105.1

221.3 221.3

485.9 L8s5.9

585 .2 585 .2

993.2 993.2

90L.7 90k .7

927.9 927.9

1,602.3 1,602.3

2,081.9 2,081.9

1,841.0 1,841.0

2,083.1 2,083.1

2,354.2 2,354.2

2,Llh .7 2,444, 7

3,050.8 3,050.8

L, 058.1 4,058.1

4,386.5 L, 386.5

b,971.5 4,971.5

5,360.8 5,360.8

\\ 7,68L.6 7,684 .6

8,715.8 8,715.8

9,419.0 9,419.0

9, T43.5 9,T43.5

10,126.1 10,126.1

9,561.4 9,561.4

10,894.4 10,894 .4

11,671.2 11,671.2

13,237.0 13,237.0

15,503.0 15,503.0

17,737.2 17,737.2

19, Th1.6 19, 7h1.6

22,226.9 22,226.9

20,506.0 20,506.0

22,069.2 22,069.2

21,385.2 21,385.2

21,635.0 21,635.0




s

ek T B A st %

Yeer

1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

Monthly Bulletin, January 1972.

Sources:
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APPENDIX L4-A
TABLE 4-A-4 continued
TRINIDAD AND TOBAGO ANNUAL CRUDE OIL, FRODUCTION
1908-1971
(000 bbls)

Marine Maripe Land Total

production deviated production production
21,092.6 21,092.6
20,232.6 20,232.6
20,520.6 20,520.6
20,110.9 20,110.9
20,616.7 20,616.7
20,632.4 20,632.4
30.8 20,811.9 20,842.7
253.6 21,00k4.1 21,257.7
80k4 .8 21,541.1 22,3k45.9
1,069.9 22,559.5 23,626.3
36.0 1,399.1 23,k61.7 2k,895.8
237.4 1,990.0 26,701.5 v 28,928.8
4gs .2 2,242.4 31,326.4 34,063.9
2,088.0 2,101.7 33,165.4 37,355.1
k272.9 2,148.8 3, 497.0 Lo0,918.8
7,554.8 1,825.5 32,977.1 k2,357.3
11,113.1 1,871.9 32,782.8 45,767.8
14,551.7 1,721.3 32,603.1 48,876.1
17,328.3 1,496.5 29,853.5 18,678.3
18,981.1 1,317.0 29,432.9 49,731.0
18,091 .2 1,274.7 29,493.0 48,858.9
20,18%.9 1,265.2 | 34,153.4 55,603.5
24,082.0 1,177.9 39,734.7 64, 99k .6
28,089.2 950.1 37,86k .6 66,903.9
27,702.5 T2k .2 28,991.8 57,418.5
25,673.3 739.7 , 2h,634.8 51,0L46.9
22,933.5 850.2 23,364.1 b7,147.7

Government of Trinidad and Tobago, Ministry of
Petroleum and Mines, Administration Report,

\

F

SN

1969; Anoual Report, 1970;
\
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Country
?rinidad

- Total Trinidad
Ketherlanhs
(Antilles)

Puerto Rico (Us)

Puerto Rico°
Virgin Is. (US)
Barbados
:Antigua

Jame.ica

APPENDIX L4-B

CARIBBEAN REFINERY CAPACITY

TABLE 4-B-1

REF INERY CAPACITY IN THE CARIBBEAN

Comgggx

Shell Trinidad
Texaco Trinidad

Lago 01l and
Transport
Shell Curagao

Caribbean Refinery
Commonwealth 0il
Refipery v
Sun 011

Hess 0il
Barbados Union Qil

West Indies 01l

Esgso West Indies

g7

Existing capacity

(EXCLUDING VENEZUEIA, COLOMBIA AND CENTRAL AMERICA SOUTH OF MEXICO)

at end 1973 at end 1973
1969 Mid-1971 New Expansion
000 b/d % 000 b/d 000 b/d 000 b/d 000 b/d
€0 3.9 80 20 100
340 22,k koo oo
T BO0  T26.3 T L8O ~ 500
460 30.3 460 460
300 19.7 355 75 430
40 2.6 Lo Lo
115 7.6 115 60 175
65 65
70 4.6 70 70
3 - 3 3
11 0.7 = 1.1 i
28 1.8 28 28

Planned capacity Planned capacity

%
h.l
16.5
§006

9t

—_— -
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APPENDIX 4-B

CARIBBEAN REFINERY CAPACITY
TABLE L-B-1 continued
REFINERY CAPACITY IN THE CARIBBEAN

(EXCLUDING VENEZUELA, COLOMBIA AND CENTRAL AMERICA SOUTH OF MEXICO

Existing capacity Planned -capacity Planned capacity
at end 1973 at end 1973
1969 Mid-1971 New Expansion
Country Company 00 b/d _% 000b/A 000b/A 000b/A 000b/A %
Martinque . CFP/UsP/Esso/ <
Shell /Texaco . 10 10 0.4
Bahamas New England Pet.
SoCal , 250 200 450 18.6
Dominican
Republic Various 25 60 85 3.5
Cuba Shell de Cuba 27 1.8) )
Cuban Petroleum . ) )
Institute (Havana) L6 3.0) 93 ) 93 3.8
Cuban Petroleum g g
.Institute (Santiago) 20 1.3 L
S
Totals* 1,520- 100.0 1,940 125 355 2,430 100.0

Source: Petroleum Press Service, January 1969, pp. 14-16; September 1971, pp. 334-336.

¥Percentages may not always add due to rounding.

LEE
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APPENDIX 6-A
PRESENT VALUE TABLES
] TABLE 6-A-1
PRESENT-BARREL-EQUIVALENT - (FBE) FACTORS

PBE factors when life of project is:
Discount factor

(a + 1) 20 years 25 years oc

10% 8.93 " 9.52 10.%0
11 8.39 8.88 9.53

L 12 7.91 8.30 8.79
13 T.47 7.80 8.16
14 7.08 7.3k 7.62
15 6.72 6.94 7.15
16 6.39 6.57 6.73 ‘
17 6.09 6.24 6.37
18 5.82 5.94 6.0k
19 5.57 5.67 5.7
20 5.34 5.43 5.48 .
21 5.13 5.20 5.25
22 4.93 4.99 5.03
23 h.T15 4.80 4.83
2L 4.58 4.63 L.65
25 L.b3 b.46 b, 48
26 4.28 4.31 4.33
27 k.15 L.17 4.18
28 4.02 b .ok L.05
29 3.9 3.92 3.93
30 3.79 3.81 3.81

. . {

32 3.59« 3.60 3.60
34 3.4 341 3.41
36 3.2k 3.24 3.25
38 3.10 3.10 3.10 |
Lo 2.97 2.97 2.97

Source: Jerome Bracken and Charles J. Christenson, Tables for
Use in Analyzing Business Decisions (Irwin, 1965), table 1, quoted in
M. A. Adelman, The World Petroleum Market (Baltimore: The Johns
Hopkins University Press, 1972), P. 5l. ‘
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APPENDIX 6-B
DRILLING ACTIVITIES AND OUTPUT * . . )
TABLE 6-B-1 .

DRILLING STATISTICS AND WELL PERFORMANCE ) -

TRINIDAD OIL INDUSTRY 1563-1971

¥ - Percentage of Average daily
] Total footage Daily average Number of producing wells productio
; drilled footage rig Number of by artificial artificial Jift
i Year (000s) drilled months completions flow (barrels)
| 1963 1,246 3,405 233.3 232 68 18.5
1964 1,056 2,886 180.6 194* ~# 68 19.4
1965 1,059 2,898 190.5 22l T2 22,6 ‘
N 1966 1,188 3,253 183.2 275 T2 - 25.6 —
1967 8 928 2,543 113.2 221 Th 28.9
1 B
E 1968 943 - . 2,583 99.k4 176 76 28.5
1969 691 1,893 8.2 130 8 —~ 26.9
) 1970 664 1,819 83.7 135 80 26.0
1971 939 2,572 146.7 82 n/a
B} Source: Govermment of Trinidad and Tobago, Ministry of Pe
Bulletin, December 1963, December 1971.
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) APPENDIX 6-C
COSTS IN BRITISE PETROLEUM TRINIDAD CONCESSIONS
TABLE 6—c;1 » .
\ COST FER BARREL OF CRUDE OIL FOR BRITISH PE‘I’ROLEUM
IAND OPERATIONS TRINIDAD 1956-1965 - W.I. %

Year Total Drilling Productio:; Administration Depreciation ‘

1956 3.31 1.36 1.22 .28 45

1957 3.47 1.5k 1.15 27 .51 .

1658 3.25 1.ho 1.1 26 RIT |

1959 3.08  1.08 1.22 .32 L7

1960 3.27  1.08 1.31 .38 \\so—’
) 1961 3‘j8 1.05 1.2h .6l 45

1962 2.93 gl L.t 40 .35

1963 3.36 7 1.L5 Yo .45

1964 3.12 .70 1.49 .55 .38

1965 3.16 .60 1.64 48 Ll

Source: "0il in Turmoil®, Vangm}rd Publishing Co. Limited.
This was prepared by British Petroleum in its dispute over retrench-
ment with the 0ilfield Workers Trade Union (OWTU) of Trinidad and —
Tobago. It was published by George Weekes, President of the OWTU in
The Vanguard of April 1 and 15, 1967 and reprinted in a pamphlet
0il in Conflict" along with an OWTU memorandum on the formation of P
a nationgl 01}, compeny. Copy on Iile at Library of Economic Planning
Unit, Trinidad.
|

|
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APFENDIX 6-D

EARNINGS IN TRINIDAD OIL INDUSTRY

TABLE 6~D-1

SALES, REVENUES, NET INCOME, TRINIDAD OIL INDUSTRY 1970

Producing

' Texaco Inc.*
, Total sales and
| processing fees
Net income
before taxes
Operating margin
percentage on sales

15,121,227

15.44

Texaco Trinidad Ltd.

Total sales and

processging fees -
Net income ,
vefore taxes -
Operating margin

percentage on sales

Shell Trinidad Ltd.«*
Total sales and
processing fees
Net income
" before taxes
Operating margin -
percentage on’sales

22,504,656

51.3%,

) Trinidad-Tés{:ro
Total sales’
Net. income
before taxes
Operating margin
percentage on sales

56,575,059
. 20,083,116

35.4%

43,822,029 .

341
Refining  Marketing | Combined
97,997,643 183,455,620 %Je below 184,858,377
50,607,970 see below 65,729,197
27.6% - 35.5%
N -
- 163019,579' -
- 197759667 -
- 10.6
73,945,113 38,919,416 102,127,129

9,51+9,678\ - (812,683) 31,241,651
12.8% - 30.5%

56,575,059
20,083, 116
3544

Source: Trevor Michael 4. Farrell, "The Multinational Corporations,
The Petroleum Industry and Economic Underdevelopment in Trinidad and Tolago
(Ph.D. dissertation, Cornell University, Ithaca, N.Y., Jaomary 1974.)Data

! . taken from Peat, Marwick & Mitchell Accounting Stidy, 1970.

#Combined total from Texaco Trinidad Inc. refers to the producin
and refining divisions. Mﬁrketing is located in Texaco Trinidad Ltd. 8\

##Shell reports no value -in:its books for crude transferred to the
refinery. The accounting study assigns a value to the crude transferred
based on Venezuelan prices for comparable crudes less a discoqnt of 20 per

cent. o

-

.
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- ' APPENDIX T-A
_TEXACO WORLD-WIDE PRODUCTION OF CRUDE OIL AND NATURAL GAS
TABLE 7-A-1
TEXACO INC. WORLD-WIDE GROSS PRODUCTION OF CRUDE OIL

'AND NATURAL GAS LIQUIDS*

(000 b/a) . , TR
N \a
1966 1967 1968 1969 P T ’
Trinidad 8a 101 104 81 67 59
Colombia b5 s 4 62 671 67
Venezuela . 225 211 205 192 . 169 142
Middle East 8%8 1,03 1,133 1,164 1,294 1,6
Sauii Arabia _‘373% 931 ok 1,039 1,333
Iran 125 154 164 - 177 209 255
Bahrain 31 3 38 38 38 37
Dubai - - - - 8 13
Indonesia ‘ 153 165 215 300 369 360
Africa b1 6l 122 185 163 136
Libya 41 oF . T 122 12 T1I31
Nigeria - - - - 1 5
Germany . 13 32 3k 35 34 36
Australia - 4 8 10 13 13
! /
Other - 1 1 2 1 1
Total world (excl. .
N. America and 1,435 1,658 1,863 2,031 2,177 2,452 >
Communist clhuntries) ' ‘ - ‘
U.S.A. 16 8k 85k 866 . 933 gko
Canada € 70 79 % 12 -2h

Total world-gide 3,263 2,582 2,796 2,987 3,228 3,516

Source: Moody's Industrisl Manual, Moody's Investors Service,
N.Y. ) \

l

#Including 1liftings in Sauvdi Arabia and Indonesia and equity\—in
other non-subsidiary companies.

N
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APPENDIX 7-B
TEXACO WORLD-WIDE REFINERY RUNS
TABLE 7-B-1
TEXACO INC. WORLD-WIDE REFINERY RUNS - '
CRUDE, NATURAL GAS LIQU'I\.'DS, DISTILIATES*
ﬁ (000b/a)

1966 1967 1968 1969 1970 1971
U.S.A. 801 860 901 929 gk8 995
Canada .’ 11k 125 133 135 140 145
North America 915 985 1,03+ 1,064 1,088 1,140
Trinidad 342 326 357 353 3Bk 331
Latin Amex:i.ca 68 70 63 61 79 101 .
West Germany ) 40 130 160 170 169 182
United Kingdom 102 100 122 12k 124 139

* Other Western European 112 98 148 259 286 P22 »
_ Africa 12 21 24 25 25 31 i

Middle East 236 261 273 286 266 2N
Far East 145 163 188 215 32k 361
Others* - 1 3 3 4 5

-

Total vorld-wide 1,972 2,155 2,37] 2,560 2,719 2,883
Source: Moody's Industrial Manuasl, Moody's Investors Service, \

NP

NY.

#Including interest in non-subsidiary companies.

by

‘
i

o U

"
o Wl

**Unclassifi{d.
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Current revenue 398.3
Current expenditure 393.6
Cur}ent account surplus .7
CQpitallreceipta 155.3
Capital expenditures:
Capital repayments
. & finking funds 20.1
Long-term project
° funds -
Loans to statutory
authorities 16.3
Development program 123.6
Public sector ‘
participation 22.9 182.9
Capital account deficit/
surplus -27.5
Total deficit/surplus -22.9

Source:

s g, SRR i T
e e T R T

Government

GOVERNMENT FINANCIAL STATEMENT

APFERDIX 8-A

TABLE 8-A-1

TRINIDAD AND TOBAGO GOVERNMENT REVENUES AND EXPENDITURES

1972, 197k, 1975, 1976
(Millions T.T. $)

89.9
2hh 4

31 08
133.9

10.0

97k
1,196.7
2873
609.4

170.0

210.0

-~340.0
+269.4

50.8
701.6

56.1
202.7

12.5

1,&6.5

IhS.l
9l1.k4 1
82.5

38.6
830.1

64.9
263.4

1,023.7 32.0

-941 .2
+0.2

of Trinidad and Tobago, Estimates of Revenue, 1972-1976.

1,229.0

-1,145.6

ne



APFENDIX 8-B
o
MANFOWER, TRINIDAD OIL INDUSTRY
L 2
i - TABLE 8-B-1
B EMPLOYMENT IN THE TRINIDAD OIL INDUSTRY BY JOB CLASSIFICATION,
; .
: NATIONALITY AND ACTIVITY - 1970-1975 i )
Production _ Refining _____ Marketing General
’ ,Tech., Prof., Oper- Tech., Frof., Oper- Tech., Prof. y Oper- Adminis-
| Admin. ating Admin. ating Admin. ating trative = Total
s 1 o N !
' -  Nationals 929 3,214 1,521 2,572 2h1 141 1,734 10,352
’ Expatriates T - T2 - 8 - 49 - 204
Total 1,00L 3,214 1,593 2,572 249 - 141 1,783 10,556
1971
Nationals . 982 3,532 1,586 2,551 195 165 2,008 10,999
Expatriates T4 17 72 . - 9 - Ly 216
; Total . 1,036 3,549 1,658 2,551 204 ~ 165 2,052 11,215
Nationals g7 3,654 1,906 2,689 204 162 2,050 11,612
Expatriates 71 25 68 - - 10 - is 219
5 Total 1,018 3,679 1,974 2,689 21k 162 2,095 11,831
= Nationals 958 3,628 1,882 2,731 221 157 1,917 11,494
. ~Expatriates .. T 28 50 - 9 - Ls 203
‘ Total 1,08 3,656 1,932 2,731 230 - 157 1,962 11,697

Ghe

x%
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1974
Nationals
- Expatriates

Total
1975
Nationals
Expatriates

Total

APPENDIX 8-B

MANFOWER, TRINIDAD OIL INDUSTRY

TABLE 8-B-1 continued

EMPLOYMENT IN THE TRINIDAD OIL INDUSTRY BY JOB €IASSIFICATION,

NATIONALITY AND ACTIVITY -~ 1970-1975

Production

—38ourde:

_ Refining — Market General
Tech., Prof., Oper- Tech., Prof., Oper- Tech., Prof,, Oper- Adminis-
Admin, ating Admin. ating Admin. ating trative  Total
2,179 2,553 1,877 2,829 221 151 2,049 11,859
10 20 4o - y - Lan 48 184
E - T
2,249 2,573 1,919 0 289 - _225 151 2,097 12,043
R Y
Yo e - 3
960 3,01 1,861 1,804 11,275
&1 —23 33 28 153
1,027 3,h24 1,89k 1,832 11,428

Government of Trinidad and Tobago, Ministry of Petroleum and Mines.

3

o
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GLOSSARY

Oil-in-place: when exploration establishes the e:'zistence of o1l
in & region this is considered oil-in-place.

Reserves: that part of oil-in-place which development expenditures
have converted to a resdy inventory of oil stocks.

LIST OF ABBREVIATIONS

b/d: barrels per day s “
BWIA: British West Indian Airways

IPAA: Independent Petroleum Administration of America

Q

ING: Liquified natural gas ;
/3
MEFC: Maximum Ecomomic Pinding Cost 1s the predictable increase
in development cost. When this begins to exceed the cost of

finding new oil-in-place then capital shifts to exploration from
development.

Mn: millions
n/a: npot available or not applicable

PAD: Petroleum Administration for Defense: the United States is
divided up into five districts for the purpose of administering
supply logistics of fuel for defense purposes during a wajor
crisis. These districts are also used for the administration
of the country's petroleum policiles.

FNM Party: People's National Movement Party, Trinidad

scf: standard cubic feet

THA: Trinidad Northern Areas; marine fields west of Soldado fields
(Figure 4.2)

T.T.: Trinidad and Tobago :
} . i \
UPA: Under Processing Agreement--arrangement whereby parent company

contracts the services of refineries of arffiliates or other
companies to process (partially or fully) its crude oil for a fee.

347
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