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“The Department of Defense holds that this nation
must have the capability to meet the essential energy
requirements of its military forces and of its civil
economy from secure sources not subject to mi l i t a ry ,
economic or political interdiction .

Whil e it may be that complete nat ional  energy se lf -
su f f i c i ency  is unnecessary , the degree of our s u f f i c i e n c y
must be such that any potential supply denial w i l l  be
sustainable for an extended period without depredation
of mi l i tary readi ness or operations , and without sig n i f i c a n t
impact on industr ial  output or the welfa re  of the populace . ”
(~~partment of Defense, 9 January 1975)

“Oil will remain a source of poli t ical and economic
power for the exporters unt i l  the end of this century ,
at least.... World oil consumption has begun to rise ,
and will increase as the years pass . Oil will retain
its role as a source of energy . ...“

(Prince Fahcl ibn ‘Abd al- ’Aziz ,
Crown Pr ince & 1st Deputy
Prince Minis ter , Saudi Arabia ,
2 July 1976)
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PART I : Introduction

It  is the f irs t ob jective of th is study to hi ghl ight
a nd i nter pret those aspects of energy supply which w i ll
engage the interests of states from now until the early
decades of the 21st century . The study traces and
ampl i f i e s  themes wh ich w i l l  preocc upy the grea t industr ia l
sta tes un til such time as solar power , nuclear  fus ion  or
some other souce relieves them of the chal lenge of
secur ing access to adequate and continuous supplies  of
energy .

The second ob jec t ive  is to d i scuss  and recommend
energy pol icy  op tions wh ich  wo uld give the United Sta tes
and a l l ies  grea ter assurance of ener gy supp ly .

A. The Issue of Access

1) Access to raw ma te r i a l s  gene ra l ly  and to energy
in p a r t i c u l a r  is cer tain to be a ma jor  preoccupat ion in
i n t e r n a t i o n a l  po l i t i ca l  re la t ions. The issues invo lved
r e f l e ct a cha ng ing international environment in which
the availability of basic commodities is no longer
gua ran teed by t r a d i t i o n a l  type colonial re la t ionships
or powe r , def ined in mi l i t a ry  terms .

In an ea r l i e r  era the question of access would not
have a r i s en  in i ts  cur ren t  form and would have been
resolved by the actions of great powers in any event.
With a growing unwillingness to use direct military
force , other factors , such as political control of energy
resources , assume greater significance in the calculation
of power. The contemporary international environment
tends toward a wider definition and dispersion of the
elements of power and raises possibilities of still
different international relationships in the future .
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B. Geopolitics of Energy

1) Geopolitics as an approach to the study of
in terna tional rela t ions  stresses the importance of
locational factors in the relations among states. Thus ,
geopolitics emphasizes geographic factors as important
determinants of government policy and major determinants
of the relative power positions of states. In this report
on ener gy , these locational factors are emphasized as
they must be in considering access to raw materials
gene ra l l y .

2) The va lue  of geopolit ical an alysis  is enhanced
by its dynamic nature . It is explicitly recognized
that the importance of various geographic factors
changes with developments in many areas , including the
passage of time itself , advances in technology and
the need for access to raw materials . Changes in
political goal s and jud gments as to leg i t imate means
will also have bearing on the conduct of states with
regard to the geographic factors .

3) Fina l l y, geopolitical analysis recognizes
tha t the intern at ional system itself undergoes chan ges ;
there are new actors (new nations as well as multi-
national corporations, international organizations ,
regional economic and military organizations , etc.);
the legit imacy and adequacy of old actors , of national-
states themselves , is a subject for debate . Power
becomes more widely d ispersed ; supe rpowers of ten f ind
themselves confounded by lesser states who find room
for maneuver within the stalemate created by nuclear
weaponry.  Interdependence , in terms of mu tual dependen ce
as well as interpe netration , is a real i t y .  An d i t is
within this enlarged international environment that
geopolitics and access to raw materials will evolve .
I n a cir cu la to ry  manner , geopolitica l factors and access
to raw materials will , in turn , have their impact upon
the international system .



P.4

4) Are there then geopolitical factors wh i ch sug-
gest the outline of new- internationa l relationships
for the decades ahead? Which areas, by dint of their
control over which geographic factors will be strateg i-
cally and economically important in the future? What
combinations of states are made likely by these geographic
f actors? If energy is a vital interest of the world
community , wi l l  there be “energy hear t lands ” , other than
the Middle East , of undisputed significance , access to
wh ich will be of prime importance?

5) In add ition , because all majo r pr imary energy
resources depend on a host of additional actions
necessary to: (a) transform them into useable form ;
and , (b) t ransport  them to consuming areas , fac tors
other than resource location are essential aspects of
the geopolitics of energy : the logistical supply
l ines , the technology , and the process ing f a c i l it ies
wi thout which the raw resource is of little value must
be included.

6) Fin al l y ,  there is a continuous ly chang ing
relationship between factors inrluencing supply -

reserves , processing , new discoveries , growing energy
consumption, and energy research and techr”logy -

and the factors influenc ing demand - economic growth ,
resource requirements of a particular economic system ,
availability of substitutes - which eventuilly give different
resources and the ir geogra phic  f a c t o r s  d i f f ere nt
importance over time .

C. National Interest and National Security

1) Energy has not yet come of age as a high priority
item in national security considerations . To date , there
is no comprehensive definition of United States energy
interests and scarcely one for other industrial states
of the non-Communist world. With no clear conception of
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ene rgy interests , there can be no strategic energy
policy .

For the United States , a great deal of what
passes for “energy initiatives ” and “energy policies ”
therefore , reflects , in all frankness , tactical actions
in which energy has seemed too often to have been the
device or the lure for accomplishing some other, non-
energy , purpose overseas. Nor have energy objectives
been discussed and formulated with all government
interests appropriately represented . Energy objectives
have been lost in a myraid of other concerns and a
quagmire of domestic politics .

2) In the process of defining and implementing a
more adequate energy policy , the United States will
become more aware of the extent to which degrees of
dependence upon energy in international trade affects
the selection of allies , modifies alliances and ma~’create the need for new ones. Those geological “accidents ”
which concentrated energy resources in pre-industrial
societies brings the issue of over—all  “ No rth—South ”
relations into the search for access in which the
United States may actually find itself pitted against
traditional allies , or pursuing such divergent causes
as to affect the durability of our relationships .

D. Scope of Government Interest

1) States dependent on imported energy resources
have two cardinal objectives : first, to reduce the
necessity for access to foreign supply ; and , second,
to pursue policies designed to secure access to that
additional supply which is essential to their national
requirements .
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In reducinq the necessity for access to foreign
Supply, a government can implement policies of con-
servation . give incentives for development of energy
alternatives , encourage research , etc . These are
essentially internal actions which a government may
take to reduce demand and encourage indi genous pro-
duction . The success of these policies will be
determined by timely actions , political will , appropri-
ate economic policies and regulation , and the extent
to which nature favors the country in terms of the
location of energy resources.

In assurina itself of access to foreiun supply,
a government has a variety of options: it may seek
bilateral relationships with key producers ; it may
create a system of preferred sources; it may participate
in such more general undertakings a~ the EC-Arab dialogue ,
trade arrangements such as the Lome Convention, etc.,
join in technological assistance efforts ; or participate
in still wider international efforts such as the Inter-
national Energy Agency, the Conference on International
Economic Cooperation (CIEC) , and commodity agreements.
It may , of course , do all of these.

2) The issue of access to energy resources
actually involves three interests which each energy-
deficient state shareawith all others :

a) A state ’s supply of imported energy must be
adequate in volume ; there is a level of imports below
which national security is jeopardized .

b) The supply of imported energy must also be
continuous . Interruptions or occasional short-falls
in supply can have serious economic and political
implications for industrialized states . It is , of course ,
this vulnerability to disruptions of supply which gives
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resource—rich states a lever to use against states
dependent on imported energy .

C) Imported energy must also be available at
“reasonable ” prices - the most difficult to define
of the three aspects of access. Clearly , price should
bear some relationship to the cost of alternative forms
of energy-available and prospective; price should
also reflect the fact that present energy sources are
diminishing and nonrenewable . Price should reflect
“ability to pay .”

These three factors of adequate volume in continuous
s upply and at reasonable price constitute a triad of
energy interests. They are inseparable ; failing to
obtain any one of the three could have disastrous
consequences.
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PART II: Highlights of The Contemporary Geopolitics

of Ene rgy ( — — 1 9 7 6 )

Introduction

The 20th century has witnessed the greatest shift
in energy sources the world may have experienced ——
save only with the spread of the use of fire .

In the first quarter of this century coal was
i ndisputably the major source of energy for the indus t r ia l
world. The energy requirements of great states could
be met totally from within their borders or supplemented
from nearby resources (in the case of Japan).

Coal would have remained by far the key energy
source had not the discovery of large volumes of oil
in Southern Russia , in the Middle East , and l a t t e r ly
in the United States , quickened interest in the comparative
ease of its extraction , its transportation , and its
conversion to meet a host of requirements .

What were the circumstances which produced the
revolution in oil beginning in the mid—fifties , and
which brings its availability to the highest order
of national interests? These may be quickly highlighted
by statistical references to the growth in energy con-
suznption , beginning with 1960 (the year OPEC was founded) :
In that year, “.he world’s energy consumption approximated
132 QBTU; ten years later , it was some 217 QBTU; five
years later , in 1975 it is estimated to have 225 QBTU.
Fifteen years from now -- in 1990 -- it could be 415
QBTU; an over three-fold increase in total world energy
consumption in only thirty years .
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But of those increases , what was the share of oil
(and natural gas)? In 1960 they represented 48% of
the world’s energy consumption . Ten years later, it
was 63%; by 1975, it was some 67% and by 1990 assuming
a very large increase in the role of nuclear power
it could be about 58%. The volumetric implications are
staggering . Eight billion barrels of oil were consumed
world-wide in 1960; 17 billion barrels in 1975 and
possibly 30 bi l l ion barrels by 1990: a nearly four-
fold increase in the use of oil and gas in thirty
years.

Coal , on the other hand , which had bee n the primary
source , was nearly 47% of the world’s consumption of
energy in 1960, but sank close to a level of 30% in 1975.

The convenience of oil , there fore , its scan t labor
requirements ; its extraordinary range of uses;
perhaps most important of all , its relative cheapness
p lus the enormous expansion in producing capacity and
huge reserve discoveries all combined to make t and
its products the most a t t ract ive and primary source of
energy.

The key decision which catapulted oil into what
would eventually be energy ’s first place came with
the pre-World War I undertaking by the British
Admiralty to convert its battle fleet to oil , a
decision quickly followed by every major power.

A whole set of geopolitical factors emerged with
this far—reaching commitment: access to oil imposed
new and greater commitments on foreign and defense
policies. For the British especially, given the size
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and role of the Royal Navy , the Middle East which
was s t i l l  considered the “brid ge ” to I ndia and
the East , to be defended against Russian ambitions,
now acquired an additional strategic purpose : access
to, and protection of , the oil fields of Persia and
the Gulf.

Prior to World War II , French , German and American
(‘omlnercial interests sought access to that oil. In
the German case , the desire for general strategic advantage
vs. Br i t a in  may have outweighed considerations of oil;
simi l a r ly  in the case of France , t radi t ional  r iva l ry
with Britain may have provided the essential reason for
a French presence in the Middle East, not predominantly
a French need for oil. For the United States commercial
interests predominated . Japan looked primarily to
Southea st Asia.

After World War II, the threat of So~,iet expansioninto the Middle East, and the creation of Israel added
new dimensions to U.S. interests . The increasing
importance given to oil in world energy trade rapidly
expanded the catalog of U.S. concerns . Nevertheless, the
U.S. did not debate the lorger range implications of
this greater stress on oil generally , and its exclusive
access to the oil of Saudi Arabia. This is still true ,
although allies and others find it disingenuous of the
U.S. to continue explaining there is no “special relation-
ship ” regarding the immense oil resources of that kingdom
on whose policies and actions the energy interest of so
many depend. Nevertheless , industrial nations generally
have not had energy policies appropriate to the extent
of their dependence . It is not surprising , therefore,
that by the beginning of the sixties when oil consumption
began truly to soar and to rank high among any country ’s
strategic interests , political developments among the
producer coun tr ies ’ shattered the imperial system;
control over oil passed to the other side. The speed
of the change has been such as to allow little time for
careful consideration of policy alternatives to regain
the rerluisite assurance of supply.



P.1 1

A. Energy Needs of the Industrial World ~.L.~.C- -75)

The exponential growth in the importi~ energy
requirements of the leading industrialized states is
the basic condition which initiates a discussion of the
geopolitics of energy . Three sets of data display the
situations: (1) The increase in energy consumed by
these states; (2) the extent to which these needs
have been met by oil and through oil imports and (3)
the importance of the Middle East and Afr ica  as the
source of supply. From Table I, note:

(1) Over the period 1960-1975 , energy consumption
doubled generally and for Japan it trebled; Europe
and Japan ’s dependence upon imported oil remained,
for all practical purposes , total ;

(2) From 1960-75 the importance of oil to the United
States economy rose from 20 to 35 trillion BTU;
import dependence of the United States rose from
23% to 39%. It was in this period that the U.S.
ceased to be able to meet its energy requirements
from indigenous resources and ceased to be the
emergency oil supplier to Japan and NATO allies .

(3) The Middle East and Africa remained the single
most important source of oil for West Europe and
Japan , and its importance to the U.S. nearly
tripled from 1960—75 .

(4) Throughout 1960-1975, only the USSR was and remained
energy self-sufficient and hence had no supply
vulnerability .
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B. Sources of Oil

The locations of the immense reserves from which
the world draws its oil are quickly summarized .

From the beginning of the modern use of petroleum
the greatest reserves of all have been found in the
Middle East; the greatest single-nation production ,
unt i l  recent years , came from the Un ited States and
the Soviet Union. Presently , the USSR seems to lead ,
with Saudi Arabia narrowing the gap (at 8±MMB/D) and having
no technical difficulty in surpassing the Soviet Union .
But oil in world trade - which is the essential point
for it provides the supplementary amount for importina
countries — has been predominantly from the Middle East.
Today , that oil accounts for nearly 75% of oil in
world trade .

Reserve figures , per se, mean only the existence of
volumes of oil  in a g iven f ie ld , country or reqion.
Producing capacity informs as to how much can actually
be extracted given present knowledge of the f i e ld , available
technology , ex i s t i ng  in f ras t ruc tu re, and some jud gment
as to profitability .

The reserves of key producers wi th  their  present
producing levels , and “spare capacity ” indicated , and
their share of world trade in oil , give the fullest
picture of the contemporary importance of these states.

OPEC members dominate world oil; their oil production
approximates JOMMB/D. Communist nations produce an added
10.4MMB/D and the rest of the world adds about 14MMB/D .
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OPEC oil reserves also dominate : nearly 500
billion barrels. Communist nations have possibly
112 billion barrels and the rest of the world is
judged to have about the same : 112 billion barrels .

But the nations of the Gulf have an importance
of their own. They actually produce 2OMMB/D (and may
have the capacity to produce 25MMB/D); their reserves
are presently calculated to approach 365 billion barrels .
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C. ~~~~ stic Requirements of the Industrial World (1975)

There are three key requirements  in o i l  supp ly :
production , tran sportation and refining . Production
of oil destined for world trade is now , for all practica l
purposes , to be regarded as under the control of OPEC
states. Canada is presently the only important i’xception.
“Control ’ is not absolute , of course , but the producer
governments ’ role in determining levels is unprecedented .

The transpor t of oil is now v i r t u a l l y  under the
control of states not party to OPEC . The overwhelming
majority of tankers in world oil trade belong or are
under cha rter to the pr ivate in t e r n a t i o n a l  oil indus t ry
(Br i t ish Petroleum included)  . In the event  of supply
shor tages  these sh ips  are s t i l l  under s u f f i c i e n t  control
to be responsive e i t h e r  to the companies ’ d i r ec t ion  or ,
i f the companies are under extreme producing government
p ressure , to the di rect ion of the leading i n d u s t r i a l
na t ions  (bu t  not the Soviet U n i o n )  - As for  tonnage , i t
has  proven adequate  in the three majo r  supply  problems
of 1956 , 1967 and 1973. It is more than adeq uate in
1976 , i n c l u d i n g  vessels of lesser s ize  requi red  for
Unit-i d Stat~ s por ts ; the presen t general  su rpl us of
ton nage approximates 4 0% . The Sovie t Union  appears  to
possess sufficient tanker tonnage to meet its needs and
supply  commi tments. The sta tes par ty  to OPEC do no t
seem to have acqui red more than 3% of the tanke r tonnage
in wor ld  oil t rade .

P ipel i nes ex ist ove rwhelm ingly w i t h in the Uni ted
States. Canada , ana Euro pe , and i n the Sov iet U n i o n .
They ire essential ingredients in the secure and continuous
supp ly of oil and gas . None of these are , of course ,
under the control of any state party to OPEC . Only
the oil and qas pipeline s supplying West Europe with
Soviet oil and gas need be consi dered prese n t ly  vulnerab le
to a politicall y motivated closure , or for  reasons of
economic war f a r e . Th e pipe l ines of Iran , and the system
of Iraq and Saudi Arabia supplying oil to the Eastern
Mediterranean are unde r the exclusive control of host
country (or shared in transit) and none is essentiil
(by reason of the volumes shipped and alternative
terminals and routes) to oil in world trade.
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The o n l y  supp ly  v u l n e r a b i l i t y  in  the I / r e s e n t  l e q i s t  i (
sys tem is t h a t  f ra c t i o n a l  c o n t r i b u t i o n  to West  Europe ’ ’;

‘ - ne r a y  provided  by the USSR . I t  is  not  in  l ’) 7 6  a n
important amount by any standard but is obviously sonic-
‘~hinq to watch , especially with regard to gas.

Refineries; there is presently no shortage in
recessing crude in any of the leading energy consuming

s ates. Each possesses ample r e f i n ing capac ity to
handle its energy needs (in the case of the U.S., the k e y
:arjbbean refineries are considered “secure ”) . Oil
produc ing governments ’ in tentions to move “downstream ”
h ave , to date , been unfulfilled. Refineries are unde r
t h e  control of industrial nations . In product supply,
o nl y the Caribbean r e f i ne r i e s  raise ques tions of sea lane
security .

Moreover , in no instance do OPEC members separately
r e p r e s e n t  an important segment of world oil consumption;
n n r  co l l ec t ive ly, do the i r  in te rna l  needs to tal a
significant amount: 2 MMB/D. The vital , la rge volume
markets for OPEC oil lie solely in the industrial nations .

In Sumnl a rI, oil production for OPEC states Industrial
international Nations
Trade X
Log is t ics  

____

Re f i n i n g  
-~~~ - ____ - 

X
Marke ts  

_____ ____ 
X

D. I n t e r n a t i o n a l  Oil  Indus t~~~

Credi t for the p lace of oil i n world energy goes to
the private oil companies , especial ly  the “ international
majors ” , whose extens ive interests , mana gement sk i l l s ,
app l ica t ion  of capi tal and technology to oil , ex p l o r a t i o n
and field development , logistic systems , processing
faciLities and then delive ry to consumers were woven into
an integrated operation of enormous influe nce and benefi -
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From the outset , British and American domination
ot international oil has been a “constan t ’ . Between
the British and American companies there is such
dom ina ti on tha t , in 1976 , it is still possible to note
there are no close “seconds ” . The eros ion of thei r
role in in terna tional oil has come from ENI , CFP , and
scores of “ independents ” and other na t iona l compa nie s
of very diverse national origins . Of course , it has
been the direct actions of produce r gover nmen ts wh ich
i nflicted the greatest changes on the international oil
indus try .

Quite apart from the actions of ~~~~~ governments
in asserting control over the disposition of their
oi l , the actions of consumer governments to limit the
corporate freedom of the international oil industry
have been long-standing, persistent and increasingly
succe s s f u l  in “sunsh ine ” measures forcing disclosure ol
information on prices , prof i t s  and p l ann in g . The erosion
of the role of the international majors has thus been
from both the producers ’ and consumers ’ side .

Nevertheiess , ce rt a in  of the f u n tions pre v iou s l y
exercised by the majors  continue to be ir replace ab le:
the management of world-wide movements of varieties of
crude ; access to tankers , refineries and marke ts on
the commanding scale necessary to move huge quantities
of petroleum.

The ir earl ier role as cap ital genera tors has
diminished greatly in importance at least within the
producing nations . Even research/technology may no
lon ger be so closely held by the majors . Howeve r ,
extensive experience in the application of technology is
a very complex undertaking and is still considered to be
a special province of theirs as is the application of
these skills to field development in enormously d ifficult
and exacting undertakings such as the North Sea and
Alaska.
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The international majors have lost much sf their
p ’wer to de t e r m i n e  producing volumes and prices , and
a :.- beginning to lose the ability to make plans and
“nnli tments i ndependent of consuming governments as
11. The majors are widely regarded as being responsive

Or captive to policies and directions by their own
iove rnments and that they are , in effect , and have
always been ‘instruments of foreign policy ” (as Achesnn
unfortunate ly and inaccurately described ther (

Depending on one ’s viewpoint , the fact that the
companies have not been such is either to their credi’
or can be attributed to the failure of governments
~o define their energy interests and the parameters
w- th i n which the companies would operate. In any case ,
the companies ’ role is still indispensable to all : n t e r . - ’ s ’sf more limited than before in setting the economics of
oil trade .

F .  Pol ic i es  of Energy - D e f i c i e n t  States
The re have been two phases in thiThT~ to ry of the

o i l  po l i c i es of these s t a te s :  f i r s t  came the per iod
of the i m p e r i a l  system in  wh ich  governments/ o i l
compan ies  competed fo r  o i l  concessions ; government
support for these arrangements was always thought to
be the ulti rn a~ e luirantee of their durability. However ,
o i l  po l ic ies  ~~f qovernments  were  a t  least  as much an
aspect  of fa m i l i a r  i m p e r i a l  r i v al r i e s  as they r e f l ec t”~an awareness  ‘ f  the im p o r t a r l -.- of a Is t s ,  the
Comri i i t y  i t s e l f .

Of course , fo r  the i n t er n a t i o n a l  o i l  compani .-s , t h e n ,
as now , domina ted  by British and American giants ,
p r i o r i t i e s  were reversed : the ir  commercial  i n t e res t s
we re paramount; for them , the issues of rivalries between
states wi-re aspects of the perennial problem of access
~o ever greater volumes of oil —— to be taken advant,,/re
of when necessary . The international oil companies
did not encourage their governments to develop energy
policies whose objectives could serve to limit the
commercial freedom of action deemed essential to their
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worldwide operations. Support or protection f r o m
gover n m e n t s ?  Ye s;  gu idance  or d irec t ion ? No.

The second phase - - which began i n  the y e a r s  b . - t w ( - ( - r
t he  two wo r l d  war s  -— was c h a r ac t e r iz e d  b y the r i s e  of
- ;o ’-’crnment  oi l  companies or chosen e n t i t i e s  whIs -I r .
purposes we re i nt e r - r e l a t e d : ( 1)  to p r o v i d e  f e r
n a t i o n a l  i nv o l v e m e n t  in  the supp ly  of a c o m m o d i ty
becoming cr i t i c a l  in i t s  impor tance ; and ( 2 )  to chal-
l e ni e  B r i t i s h  and A m e r i c a n  d o m i n at i o n  of oi l  i n  w o r l r f
t rade . In the f ir s t  purpose , the cen t r a l  concern  was
i n  extend a more effective reach over the activiti e s
of one ’s chief suppliers and to appraise better the
terms on which oil was imported.

In the second objective , governments -- more for
purposes of “show i ng the flag ” than for commercial
a d v a n t a g e  —- encouraged international oil activities
of n a t i o n a l  companies .  These two purposes , o f t e n  l i n k e d ,
have grown i n  impor tancC and consequence .

The r i s e  of consumer governments ’ o i l  companies  has
been nearly simultaneous with the emergence of
governments ’ oil entities reflecting at least a shared
interest in the terms on which oil in world trade is
s u p pl  ied .

Involveme n t by governments of producers and i rnperrers
of o i l  has come to overshadow the impor t anc e  of t h e
com m e r c i a l  s t a k e s ;  the supp ly  of o i l  has  become so
e r i t i c a l  a n a t io n a l  i n t e r e s t  t h a t  f ac to r s  o the r t h a n
the economics of trade necessarily intrude . A r e s u l t
i s t h a t  governments  may now engage a l l  of the i n s t r u -
ments at their disposal to better assure themselves of
an adequate and continuous provisioning of oil it an
acceptable price ; the other result is that from the
viewpoint of producers and consumers of oil , othe r



P.21

int i - r i sts li , ’come involved in access to oil:
r ’ i l ~~t a ~~v o~ sistance , technology , l nvc~~tr~ ~t:;, • c c; ;~~i c

m l  po li ti ci l ob jectives, all complicating int m n i t . - l ’ j
‘
~~~~~ 

( - o nt  ext 1 n which energy resources are t idi- d .

In  the process , na t iona l  oil compa nies of cons umer
countries have begun to acquire a potential for ac~ inq
iirectl y or i nd i r ec t ly  as ins trumen ts of po l ic ies
r flecting a broader range of concerns and less conse-
s lu e nt i a l  in h e l p i ng set the commerc ia l  terms on wh ich
o i l  i s  s u p p l i e d .  The n a t i o n a l  o i l  companies of p roducer
c ou n t r i e s  l a r ge l y  set these terms today , and these
co n d i t i o n s  may also r e f l e c t  a very broad range of produce r
i nterests of which “trade ” is only one , albeit a very
key one .

The outstanding example today of the complexities
w embedded in the process of attempting to assure

su~ j4y were all too apparent in the negotiations whichl .d  to  t h e  c r e a t i o n  of the In ter na t i ona l Ene rgy Agency
Or -~)r 1sunu nc/importing nations .

Its ostensible purpose was to agree on an equitable
r-s-ans for sharing available oil in the event of an. ther
. . r n i ~rgency ;  agreement  has been reached on details in luding
an emer qency stock pile program which eventual ly  may
p r o v i d e  fo r  90 days of imports. But f r o m  the time the
V r m i t e d  Sta tes  government pushed hard  for  the TE A , the
consuming  na t i ons  were (and r ema in )  apprehens ive  t h at
if another embargo or cut off comes it will proba b ly
be aimed l arge ly  at the United States . Yet they will
a l l  be i m p l i c a t e d  by v i r t u e  of t h e i r  s h a r i n g  o i l  in
world  t r ade .
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Behind the cleIr hesitation of other consumers to
c o m m i t , in advance , to such sharing was the more basic
i s sue ; should  the lEA prove to be “c o n f r o n t a t i o n a l ”  i n
the eyes of the producers wouldn ’ t Europe and Japan  be
risking far more than the United States? Thanks main iy
to the s k i l l  of E t i e n n e  Davi gnon , who r a l l i e d  the Common
Market , the lEA was brought into existence thus meeting
one of the f u n d a m e n t a l  pi l l a r s  of Uni ted States stra tegy
for  “~.ea l ing  w i t h  OPEC” -- a un i t ed  f r o n t  of consume r
n a t i o n s .

Never theless, no lEA member forgets for long how
intricately interwoven is dip lomacy , pol it ics , energy
and economics , and how inadequate the TEA alone w ill
prove to be if  much more is not brought  fo rward  to
engage positively the interests of the producing world
to meet the r i s ing  demands for  oil of the indus tria l
w o r l d .

Such an e f f o r t  began in December 1975 at  Pa r i s  in
the l a u n c h i n g of CIEC (Conference on Inter nat ional
Economic Cooperation) , the result  of a Saud i and French
ini t i ative , to start the process of discussing the
inter-related issues of energy , other commodit ies
economic developmen t, and f inanc ia l  questions. The
d EC  approach was opposed initially and , according to
some consistantly by the United States , but  ge n e r a l l y
desired by others who saw in it , at least , a step away
from “confrontation ” , and poss ibly a step towards some
more satisfactory set of underl- tandings in which reliable
access to energy would be a critical part. It can be
considered to be another e f f o rt to foster some more
mutually satisfactory relationship between the suppliers
and consumers of raw mate r ia l s  th an the for mer imper ial
system provided , It  is not a t al l  certa in tha t CIEC
w i l l  succeed for  g reat  in te res t s  are being enqaqed and
ma ny of them do not yet  s tem to be suscept ible  to
compromise .
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F. Energy  & The Soviet Union

Of all the leadinq industrial nations , only th .
USSR is presently energy self—sufficient. Soviet
oil and uas production appears to meet current.
lomeStlc requirements. So far as can be determined ,
USSR interna l energy meets an overall demand of 60 QBTIJ
( o u t  of a supp ly wh i c h  appea rs to draw upon c o i l  f o r
34~~; cas for 23~ and oil for 36%.

The princi pal current energy problem confronting
the USSR is the increasing difficulty it has in meeting
the energy requirements of the East European countries
while insisting it be the principal supp lier. Current
East European consumption of oil approximates l.8MNB/D;
t he  USSR supplies 90% of the region ’s imports mainly
f rom its own resources with the balance obtained primarily
from North Africa and the Persian Gulf.

The f u r t h e r  ex p l o i t a t i o n  of Soviet enerqy  resources
has rntailed immense costs. Topography ,  log istical and
echnical diffi culties , and the lon q p ipeline systems

r . piired to t i p  East Siberian basins will continue to be
a great development strain .

To date , Soviet efforts have been unavailing to acquire
the technology (drilling , offshore designs and recovery
t .chn i ques) presently possessed very largely by Western
and Japanese oil compan ies , which are thought to be essential
to further development of Soviet enerqy resources. The
Sovie t s  p e r s i s t .  The oil industry seems generally still
to want  d i r e c t  access to Soviet  p roduc t ion  more as an
al ternate source , than as an add i t ional  so urce to supplement
Middle East crude ; the Soviets have , so far , declined to
conclude such arrangements .
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The ques t ion about Sovie t pol icy  and ener qy wh i ch
has  long h a u n t e d  observers  is whe the r  the K r e m l i n  could
succeed in a l i g n i n g  “radica l ” producing governments to
i ts side in an actio n p rogram of economic w a r f a r e
endan geri ng s u p p l y  to the f ree  na t ions  of the Wes t and
J a p a n .

There were oppor tun it ies for  such e f f o rts in the
Suez Cr is is of 1956 , the June War of 1967 and du ring
the October war and embargo of 1973-4. Moreover , it
would seem that in all three instances there was more
than enough anti-Westernism to warrant Soviet expectations
of an increase in its influence . Furthermore , hu ge
Soviet  o u t l a y s  for  loans , developmen t projec ts and
m i l i t a r y  equi pment and t r a i n i n g  a t var ious times an d
places since World War II : Iraq , Syria and Egypt , and
now Soma l ia , must have seemed to the Kreml in  reason
enoug h to believe it was creating that permanent presence
in the Middle East which i t  had long sought but  a lways
seemed elusive . Still , none of these in i t iatives proved
durable enough , to date , to endanger oil supply. Until
now at least, the US SR ’ s campai gn agai nst “oil impe ria l i s t s”
has failed.

Why it has been unsuccessful is conjecture , but
thrt e considerations seem valid:

(1) The Soviets have failed to identify their
own objectives and ideology with those of even “radical”
regimes in the Middle East and North Africa desp ite
occasional and relatively short—lived tactical relation-
ships wh ich have not been pervas ive enou gh to become
“pe rmanen t” or “s t rateg ic ” . However rad ica l ma ny Arabs
may seem , it is still probably the case that few have
been willing to invite in another alien direction having
d iscarded tha t of the Wes t .

( 2 )  The Soviets could not pene t r a t e  deeply  enough
in Kuwait , Iran and Saud i Arabia whose oil interests
d w a r f e d  the onl y oil producing client state the Soviet
Union  acq u i r e d :  I raq . W i t h o u t  s t rong i n f l u e n c e  in these
other  producers , Iraq  was never enough . Moreove r
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Kuwait , I ran and Saud i A rab ia  have been conserva tive
forces in the region with the least of inclinations to
stake their futures in the Communist world.

(3) The Soviets have never been able to persuade
uroducing countries that in any disruption of oil
s u p p l y  to the West caused by the dismemberment of
oil industry operations in the Middle East , there could
Pt an immediate replacement of their functions from
some other  sources , no tab ly  the t a l e n t s  of the  p r o d u c i n g
states , assisted by Sov iet con t r ibu t ions . Finally, there
was neve r any prospect that  the Commun i st wo r ld ’s
our chases of o i l  from the Midd le  Eas t  wo u ld eve n r e m o t e l y
riplace , even for a short time , the revenues to these
sta tes ear ned f rom present and fo reseen Western an d
Japanese  marke t s .

There is a possible , fou r th , explanation: the USSR
may have judged that its efforts to disrupt oil arrange-
ments with the West could provoke a response , f rom the
U ni ted Sta tes which  in t ime of c r i s i s, might lead to
general war. And for that , no c r i s i s , however genuine
or Russ ian—initiated, was yet worth such an outcome .
Or is it possible that short of a general war , the
Soviets may have been unsuccess fu l  in the i r  search
for willing allies because the Kremlin would or could
f l o t  offer assistance on the scale potential clients
icemed necessary?

G. Policies of Producing States

As for  the evolu tion of the policies of key produc ino
states , th e c r i t i c a l  observation is that each key oil
exporting nation (and nearly every one of lesser
consequence in oil trade) has passed through a var i e ty
of colonial experiences under Western empires ; if the
country may not have been a colony in a forma l sense ,
its leadership and people regarded themselves as being
such .  I f  the exp loitation of oil resources took place
du r i n g  a neo-colonial  experience then the  a s su m p t i o n
of national control over the disposition of their oil
r m r ~o at a tir~e regarded by them as m a r k i n g  the end
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of that experienc e . Thus , for virtually i ll of thorn ,
‘ oil” has profound significance in their political and
economic emancip ation. The list is long : Mexico ,
Venezuela , Alge r i a , Libya , I r a n , Iraq , and Kuwait.

Producers in tend to “right the wrongs of history ” and
gain back through pr ice , essenti a l l y , the va l ue of th ir
resource wh ich had been exploi ted for  the bene f it of the
fore igner , as they see it , and as it r ea l ly  was .

In the case of Nigeria , exploitation of its oil
reserves began after political i ndependence but its
disposition today is seen against the background of
i ts  colonia l  exper ience ; i ts pol icies , there fore , are
indi stin guish able from the other s .

Canada and Australia may be thought to be exceptions
to the general observat ion l i n k i n g  oil  w ith “colonialism ”
bu t they are no t . No one who has fol lowed pol iti cal
developments in e i ther  count ry  can be unawar e of the
w idesp read at titude which holds tha t the ir resources are
for them to develop. In both cases , the be l i e f  is s t rong
tha t their ene rgy indust ry  has been domin ated fo r too lon g
by fo re ign  in terests , near ly  90% of Ca nada ’s oil being
con trolled by U. S . oil companies ’ subsidiaries , and Australia ’s
exper ience no t much dif f e r e n t . In the matter of the dis-
posi t ion  of their  oil , their sensitivities are as acute
as those of OPFX exporters .

In the ir escape f rom a “colonial” relationshi p and
the ir effort to assert national control over oil ,
Mexico led the way in 1938 with its expropriation of
the holdings of foreign oil companies; that was nearly
forty years ago. Yet there is scarcely a more volatile
pol itical issue today than the one that Mexico will
determine its disposition of oil , not foreigners and
foreign interests .
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I r a n — - under Moss degh -- was p a r t i cu l a r ly
exr l oslve in i m p l i c a t i o n  because of the  i n c e n d i a r y
effect throughout the Middle East which a successf u l
ass-or~~tion of nationa l control of oil would have on
o i l  co ncess ions  and the role of m a j o r  o i l  companies .
W h i l e  M )ssadeg h ‘failed” , largely beca use of the
B r i t i s h  a nd U n i t e d  S ta tes  o i l  companies ’ embargo ,
the  outco me came to be regarded  as , in f a c t , an
Ir a n i a n  v i c t o r y .  In the  end , the n ear  nionopoly of
the A n g l o — I r a n i a n  Oi l  C o . ,  was  replaced b y a con sor~~i iro ,
w i t h  si g n i f i c a n t  U n i t e d  States  company p a r t i c i p a t i o ’o ,
w h i c h  was to f u n c t i o n  under  very  d i f f o r o n t  ci r c u n o t i r o~ 
The eventual acquiring by Iran of contrnl ove r its oil
was seen to be i n e v i t - ob l e .  Wh y w o u l d  t h e  example n o ~
be o n c endiory ?

Indonesia was also a pace-setter. Genera l Ibnu
was co nvinced  t h a t  as long as the c o l o n i a l — s t y l e  c~o fle .-ssion
system prevailed , the corrnu ive domestic politics of o i l
c o u l d  not be c o n t a i n e d .  He insisted that a new r e o i m e
was essential and the companies were foo rced to comply .
Production-sharing/service contracts which very l a r ; c ly
and qui ’~kly removed the political st i q n o a  from tori~ gn
e x p l oi t a t i o n  of I nd o n e s i a n  o i l  becanu - the general rule .

Some regard  Saudi A r a b i a  as the t r u l y  s i g n i f i c a n t
except ion to the co lon ia l  exper ience  of e t h o - r  p r o  o l o o : e r s .

o r i g i n a l l y ,  O ud i s  p r e f e r r ed  U n i t e d  S tat es  o i l  i n t o - r u t s
over  the  B r i t i s h  l a r g e l y  beca u se the - i n i t e d  t i t u was
“ d i f f e r e nt ” a nd cou ld  be a coun te r~ w -  t h t  t o o  B r i t  ont o
do m i n a t i o n  o f  t h e  P e r s i a n  G u l f .

To date , the a u d i - Am e r i c a n  r e l a t i o n s h i p  has
remained largely free of the an a q o n i s m  w h i c h  has
characterized the relationships between oth er producers
and those who controlled the dispositi on of their oil.
Neve r theless , five n the enorm ous  top r t  u r i c ,  at  Saud i o i l ,
it i s  necessary to consider p resen t  and fo ot i r prospects
in the l i g h t  of three obse rva t ions : f i r s t , i t  is e n t i r e l y
con c e i v a b l e  t ha t  at a c r i t i c a l  moment some of the  - a o i o t i
le a d e r s h i p  w i l l  make p o l i t i c a l  c a p i ta l  o i l  oo f the l n n n t r o —
‘ie r t i b l ’ fac t  t h a t  U n i t e d  S t , , t e t o  oj f  c om p a n i e s  h i v e , f r ’ r ’
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the outset , mon opoli7-d t h e  ex p l o i t a t  iou and disposi t ion
of ~hi immense Saudi resource; second, the assumution
by Saudi Arabia of political c3ntrol over oil has come
a~ t h e  s ine general time as that of other OPEC states
so that the politic al pizzazz of taking national control
over o i l  l i n k s  Saudis to othe r producers ; and , third ,
the Sau d i s  canno t  i so l a t e  themselves  f r o m  t h e i r  s - t t  ing
in the Gulf. They will not be immune to politica i forci s
and trends of the area.

Earlier , we asserted the op inion it would P haid
t~ o s ib stantiate a view that the record of oil exploi—
tation and the imperial interests of the West show that
a c o n s i s t e n t  g e o p o lit i c a l  a ssessment  of o i l  gu i d e d  the
a c -t i o n s  of l e ad ing  i n d u s t r i a l  and e n e r g y — d e f i c i e n t  s ti t e s .

H i d  there  been such an assessment , g o v e r n m e n t s  mi gh t
p o s s i b l y  P u t  not  necessa r i ly have detected the  e a r l y
warning signals of political change and sought to deal
with it. As it was , Wi . tfl the storm broke , the politi-
cization of oil spread at a rate which precluded the
hince for timely adjustment on the part of the foreign

companies , and th e i r  governments , even if they were
disposed to it temp t to adjust (which they were not)

~~~ of the producers ’ di s l i k e  or a p p r e h e n s i o n  of
thl international oil companies comes from the obvious
link of british imperial interests to a British control
or a si g n i f i c a n t  s h a r e  in two of the “Se ven S i s t e r s ”
whose pres~~uce was everywhere that oil was needed. The
othe r five of the “Sisters ” have been /‘imerican controlled
and here the general dislike or apprehension reflects
their being the symbo l of “internation al capit dism ”
-is far as the majority of socialist leadership jr
LDC ’s are concerned. And all of the key o il produ cing
and expor t ing  na t i ons  ar e  also LI)C ’s.
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H .  ~~~~ u i f i c a n t  Aspects  of the Co~~~~~j~e ra r y  t ( j U l l t i U s  of

H n e r ~~ L~_%~7_~
)

1) Un ~~.ro idab le  dependence of v i r t u a l l y  a l l  m a j o r
ener oly deficient states upon M~ ddle East oil is the
prinary fact; so great is t b ’  p r e s e n t  prod ’.ic i ng  c a p a c i ty
of the Middle East that , if all other sources of oil
in world trade shut down , major industrial s ates mic h i
have t h e i r  ene rgy  impor t  r e q u i r e m e n t s  met f r n r °  t h at
r eoion  a l o n e . Of the  spare  c a p a c i t y  f o r  p r o du c t i o n ,
presently shut-in for whateve r reasons , the Middle
:ast accounts for some 6.7 million barrels a day; actual
n o n — M i d d l e  East  p roduc t ion  today , ~n wor ld  t r a d e , a m o u n t s

~ .9  ~~ b a r r e l s  a day .

2 )  For the past  several  decades , outs ide  of the
Middle East and Communist World , there  have been no
dis coveries of very large  oil  rese rves other  than
‘~i~xeria North Sea and Alaska , and possibly rlexico .
A ‘ons’ rvative estimate of the time required to explore ,
u r n v r , develop and produce a truly significant amount
for world trade is from five to ten years . It would
hi - fortunate , and not to be counted on , if such discoveries
were ‘ come at a rate which more thnn equaled the world’ s
i nc r ea sed  ~~~~ of petroleum .

3) There is no prosp- ~ , therefore , of a ny
diminished i mportance for ‘~idd1e East oil over the
next decade and probably for years afterwards .

4 )  The USSR (and PRC) are not now major contenders
for Mici East oil out of a need to supplement thei r own
domes tic supply. Competition for Mid  East oil is between
~;ATO al~~ies , and Japan.
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5) Generally, OPEC is less significant t oday
than is OAPEC ; more exac tly , Saud i Arabia ’s presen t
spare  p roduc ing  capac i t y  and p o t e n t i a l  p r o d u c t i o n  are
the most  i m p o r t a n t  f a c t o r s ;  S a u d i ’ s p r o d u c t i o n  is
about  8 . 6  MI4B/D; i t s  p roduc t ion  c a p a c i t y  is e s t i m a t e d
at 11.5 and its potential at 20 MMB/D is t e c h n i c a l l y
feasible. Any Saudi decision on volumes and prices is
important.

The key question of OAPEC is the potential
divis iveness within the Gulf , especially as between
I raq , Iran , Kuwai t  and Saudi Ara bia , and the p rob lems/
opportun it ies this presents to the grea t  i n d u s t r i a l ,
importing nations .

6) The United States ’ “special relationships ” with
Iran and Saudi Arabia are far and away the most signifi-
cant links between producers and great industrial oil
importers. Yet Europe and Japan are far more dependent
on Sa udi and Ir an i an  oil tha n is the Uni ted States which
suggest the Saudi and Iranian connection could prove
troublesome .

7) OPEC member states - all counted as LDC ’s -
control the production of most oil in world trade .

8) Producing countries control a si qnificant
portion of the sea-lanes which begin with their terminals
and loading facilities , and extend throughout the Gulf ,
into the Indian Ocean , to the Red Sea and Suez , the
Mozamb ique Channe l , S t r a i t s  of Malacca , and Lombok-
all these are susceptible to interference or closure by
producers and/or LDC ’s.
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9)  Control  of the rest  of the log i s t i c  sys tem —
tankers , pipelines and processing facilities (and
energy technology) still lie with the industrial world
as do the great oil markets . Only some 3% of the world’s
t a n k e r  f l e e t  of 320 m i l l i o n  tons is regarded as presently
unde r “OPEC”  s ta tes ’ con t ro l .  On ly  p i p e l i n e s  d e l i v e r i n g
oil to terminals for tankers is in their hands ; none
of those serving consumer nations directly are affected.
The consuming nations have ample refining capacity
today  and are dependent on rio one else ’s.

10) Europe , Japan , and the Middle East have super-
por t facilities commensurate to their present needs .
The United States cannot take full advantage of the
economics of VLCCs . The United States is crucially
depe nden t upon smaller  vessels whose replacemen t has
lagged behind the construction of VLCCs .

11) Member states of the International Energy Agency ,
throug h their agreed plan for the sharing of available
o i l , have the possibility of withstanding supply
interrup t ions or cutbacks better than at any previous
time .

12)  I n t e r n a t i o n a l  o i l  companies r e m ai n  t ’s s ent al
to consuming and producing nations alike , largely
because of their logistic systems and access to proc~~ssinqf a c i l i t i e s  which permit  them to handle  very large
volumes of oil. At least 80% of world oil trade is
handled by these international oil companies , or :~4MMb/D. Producer nations largely determine prices and
consuming governments have not yet found means to
influence the leve l; arrangements regarding prices and
vol umes are sti l l  “concluded” between companies
and produce r governments , a l t h o u g h  the l a t t e r  a re  ke ’~-.
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13 ) In the ve ry yea rs when oil became of such
cr iti cal importa nce , “control ” ove r access to the
resou rce was wrested by producers from the oil
companies of consuming states . As of mid 1976 ,
no general arrangement between the producers and consumers
of oil has been reached prov iding  dependable assurance
of supply ; there isn ’t even agreement on a process for
doing so.

14) It is still the case no major industrial oil
import ing state has a comprehensive , discipl ined
energy pol icy and program . Even if they had well-
def ined  goals and commitments , there could be no way
of f u n d a m e n t a l l y  a l t e r i n g  the basic aspects of the
contemporary geopolitics of energy . If that is to occur ,
very substantial efforts , persisting over a great many
years , is the inescapable condi t ion for  eve n tual succe ss.
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l a r t  I I I

Oil — 1976 — 2000

A. (;eneral Observations

Introduction

The geopol iti cal s i g n i f icance of oil der ives  fr r cr
two cen tra l  f ac tors : ( 1) oil , as fuel and feedstock ,
is the life-blood of the industrialized economies; and ,
( .~ ) o i l  res erves and production tend to be geoq r aph ic a lly
concentrated in particular less—developed countries (ldcs) .
In e f fe c t , oi l  reserve s an d product ion are mos t abunda n t
i n a small number of developing countries , while the need
for adequate and continuous supply of oil is most iroent
in t~~i developed , i ndus t rial s tates .

II. Sources and Data

For the pur poses of this  ana lys is, it seemed mos t
app ropr iate to draw on the plethora of ener gy supply/
demand forecasts currently availab le. These selected
forecasts were prepared by organizations whose expertise
is acknowledged . Moreover, it seemed unlikely that the
(;( flp ration of still another forecast would add sub-
stantially enough to k nowledge in the f i e l d  to jus ti fy
the time involved in such an effort. Specifically,
we have used the following sources:

Commission of the Europea n Communi ties ,
“Repo r t on the Achievement of the Communi ty
Energy Pol icy Ob jectives fo r 1985 ,” Brussels ,
January 1976.

Congressiona l Research Service , “Towards Pr ojec t
Inte rdependence: Energy in the Coming Decade , ”
Washington , D.C. , December 1975.

F. Eberstadt and Company , Inc . , “A Long-Range
Outlook fo r Energy , OPEC , and Wo r ld Oi l Pr ices , ”
New York , Apri l  1976.

Exxon Corporation , “World Enerqy Outlook ,” New
Yo r k , Decembe r 1975.
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Federal Energy Administration , “Na tional
fnerqy Outlook ,” Washington , D.C., February 1976.

The Organization for Economic Cooperation and
Developmen t. Energy Prospects to 1985 , Paris ,
1974.

The very numbe r of forecasts available should not
obscure the fact that there is a substantial amount of
agreeme n t regard ing  the future energy supply/demand
situation. A remarkably similar picture emerges from
all the forecasts .

H a v i n g  s a i d  t h i s  i t  canno t  be emphas ized  too
strongly that in no case can forecasts of many years
ahead be regarded as more than reasonably intelligent
estimates which suggest trends or general orders of
magnitude and can claim no greater precision.

III. Continued Importance of Oil

Oil will continue to provide the bulk of total
en e rgy  needs at  l e a s t  u n t i l  1985 , and almost certainl y
f o r  a per iod e x t e n d i n g  in t o  the 1990’ s. The f o r e c a s t s
co n s id e r e d  in the p repa ra t ion  of th is  study i n d i ca t e
t h a t  oi l  w i l l  cons t i t u te some 5 0 %  o f the t o t a l  Free
World energy supply in 1985.

However , there is a strong possibility that the
f o r e c a s t s  u n d e r e s t i m a t e  and ab rev ia te  the importance
of o i l :

1) Oil is considered the “swing ” fuel , compen-
sating for all shortfalls in the production of alternative
energy sources; to the extent that shortfalls do materialize
in the p roduc t ion  and development  of coal , n a t ur al gas
and n u c l e a r  energy , o i l  w i l l  be c a l l e d  upon to play  a
greater role.

2 )  a. The forecasts assume that , in the  f u t u r e ,
GNP growth rates will be below historical trend ; if
future GNP growth rates return to trend or exceed the
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I r ecas t  a s s ump t i o n s , o i l  w i l l  be c a l l e d  upon to s up p l y
a o r ea t e r  share  of increased e n e r g y  r e ) u i r e m e n t s .  C ,i-o- r i
the t endency  fo r f o r ecas t s  to be o v e r l y  i n f l u e n c e d  by
c u r r e n t  and s h o r t — t e r m  events , the re is t r e a s o n a l li ’
c h a n c e  tha t  the assumed growth  ra tes  are , i n f a r t  , too
1 ~w .

b. To ~he extent that reduced oil demand
was a r e s u l t  of recession r a t h e r  than  h i ;her on ce’;,
economic recovery should spur oil demand .

3) It now appears that the hiqh i r price of
o i l  has bee n absorbed , a t  l eas t  i n the i n d u s t r i a l i z e d
s t a t e s .  To the e x t e nt t ha t  the pr ice  of energy
a l t e r ni t i v e s  has moved in line with world oil prices
the i n c e n t i v e  f o r  s u b s t i t u t i o n , a t  h eavy c ap i t a l
i nves t ment  cost , is reduced w h i l e  the  in c e n t i v e  f o r
developing indigenous sources of o i l  have i n c r e a s e d , i
the switch from oil to other sources may be delayed .

4 )  The c r i s i s m e n t a l i t y  w h i c h  developed as a
r e s u lt  of the 1973 embargo has receded and there
appear s  t o be much less sense of u rgency  r e g a r d i n g
the  need to develop  c o s t l y  a l t e r n a t i v e s  t o  o i l , a t
l i s t  among the p u b l i c .

In addition , the inability of go v er nm en ts to
elaborate comprehensive energy policies results in the
slowe r development , by gove rnmen t  and/ or  p r i v a t e
e n t e r p r i s e , of a l t e r n a t i v e  energy sources.

The leadtimes associated with develop ing alternative
or additional energy sources are long . The following
estimated leadtime s (years from decision to Start up) --
probably optimistic -- are indicative :

Development o f  proved , b u t  n o n - p r o d u c i n g
field , Middle East 1-2 yrs.

Production from extensions of oil fields ,
U.S. 1—3 yrs.

Offshore (US) from lease to peak pro-
duction 4-14 yrs .
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S u r f a c e  coal m i n e  2 — 4  yr s .

U n d e r g r o u n d  coal mine  3-6 y r s .

0 11 , c:eot h e r m al , s y n t h e t i c  powe r p l a n t s  ~ y r ~;.

C o a l - f i r e d  power p l a n t  5-8 y r s .

h ydroelectric dam 5— 8 y r s .

P roduc t i on  of o i l  and  gas f r o m  new
f i e l d s , U . S .  3— 12 y r s .

U r a n i u m  e x p l o r a t i o n  and m i n i n g  8—10 y r s .

N u c l e a r  powe r p l a n t s  7-10 y r s .

Coal gasification 10—15 yrs .

Tar sands and  o i l  s1~ale 5—10 y r~
; .

Add to these f i g u r e s  the de lays  in d e c i s i o n-m a k i ng
resulting from ambiguous government policy and the fact
that start-up is not the po in t  of maximum c o n t r i b u t i o n
f r o m  these sources and the impact of ve ry long lead—
time s is made c l e a r e r .

By 1985 , the OE CD es t ima te s t h a t  conse rvat i on
efforts—-i .e., the more efficient use of energy
resources and the use of quantitatively less energy-
m lght reduce energy consumption in the OECD area by
15-20% w i t ho u t  p roduc ing  a n e g a t i v e  impact  on economic
g r o w t h .  Conse rva t ion , s u b s t it u t i o n  and some reductions
in oil demand growth rate caused by higher oil price s
are likel y; however , the combined impact of these factors
will not be substantial enough to unseat oil from its
majo r role .

Only in the period after 1985 and probably closer
to 1990 , could a l t e r n a tive en erqy sources —- sh ale o i l ,
oil trom tar sands , coal gasitication , nuc lear -— begin
m a k in g  t h e i r  presence f e l t .
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This brings the analysis to ~ consideration of the
‘l uc lal nature of t i m in : . It is entirely possible that
alternative energy sources will not come on fast enough
to prevent the emergence of sporadic energy shortages
~~~ the development of a generally ti gh t  o i l supply/demand
aituation. It will prove very difficult to coordinate
the many aspects of energy supp ly/demand and sporadic

~fi; rt~i ;es and strains can he antici pated , hi’n innin t

~r 1y  as the f i r s t  y e a r s  of the n e x t  he ’ade .

The d o m i n a n t  place of o i l  in the to ta l  e n e r g y  s u p p l y
is secure through 1985. Moreover , the factors enumerated
above make it ex treme ly unlikely that oil will be unsea ed
even  by 1990. If remedial action is not taken promptl y
the rema inde r of the cen tury  may look very much li ke t o d a y
~~n terms of oil’ s dominan t p lace in energy sup p l y .  ~io r-ove r , eve n if  the role of oil  as an ener gy so urce car: be
reduced towards the end of the century , oil as a
petrochemical feedstock will remain important with
e~’er lncreasinq volumetric demands .

V .  ~~j~ortance o f Oi1 Im~ports

The industrialized state s wi ll remain dependen t
en oil imports; it is of great importance that even
if and when oil imports should become a sma l ler percent v;e
f a nation ’s ene rgy bud get , the volumetric der~m nd for

oil is virtuall y certain to increase. However , tht’;°
irP differences among the Free World countries as to :
(1) the importance of oil to the economy ; (2) the
~e )ree of dependence on imports; ( 3 )  pote ntials for
energy conservation in qeneral and oil conr;ervation in
narticular; (4) the likelihood of increased indi genous
production; and , (5) vulnerability to oil shortages .

1) Oil will constitute the bulk (70—75~ in 1980 ,
and 65—70~ in 1985), of Japa n ’s pr imary energy cOnsum pt on.
Moreove r , virtually 100% of Japan ’s o i l  supply w i l l
still be imported in 1985. The longer-term outlook is
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: t  favorable and there is no pos sibl ii t ’1 f o r  the d~ scnvi ry
o~ sizeable domestic reserves. In the short—term , Japan
~‘ari only hope to diversify its sources of oil i mports
and create a very substantial strateg ic reserve of
crude to reduce its current overwhelming dependence on

~iddle East suppliers (75% of Japan ’s crude oil imports
in 1975) . Longer-term , only the development of alternative
enem y sources - pa r t icul ar l y nuclea r - w i l l  r e d ij e e
Japan ’ s dependence on o i l , an d hen ce , on oil imports .
Energy dependence however , will remain a fact of life and
of or-avest strategic consequence for Japan since it has no
sizeable reserves of any energy resource - neither coal , nor
natural cas , nor uranium , nor o i l .

2) Europe too , will remain heavily dependent on
ir-po rts of oil. Oil will account for 50i of energy
consumption in 1980 and 1985. The addition of North Sea
oil and gas may ease the import dependence Situation
somewhat - particularl y for Britain — but oil-import
dependence of 70—85% is forecast for The European Community
(Eu rope of the Nine ) in 1985.  Overa l l  ener gy independence fo r
Eu rope seems ou t of the question , and overall enerqy resource
import dependence will still be in the 50% range in
1985 , and perhaps fo r the remainder of the centu ry .

3) U.S. dependence on oil imports is expected t o
i ncrease rap idly. Alaskan oil will reverse the decline
in  U.S. production , but neither the North Slope , nor
o f f s h ore d iscover ies , nor enhanced recovery techniques
wi l l  resul t in oi l independence . Of f s h ore oil , the
great American hope , takes from 9 to 14 years to progress
frur a lease sale tc peak production , suggesting only
a rr.arginal impact before 1985. In 1985 , when oi l
represen ts close to 4 0% of U. S . energy consump tion ,
the U.S. may still derive 50% of its oil supply from
imports. Fifty percent oil import dependence through
the 1990’s is not un-likely . Note — oil rep resents a
smaller share in total energy supply for the U.S. than
is the case for either Europe or Japan. In addition ,
t ; .~;. oil import dependence is less than for the other
twu areas. Finally, the U.S. energy resource P i n e  is

i r more favorable than that of either region.



1 . 39

4 )  l o v l i ’t trod ucin it fie lds at~~’ i n  ‘ ( ‘ I i  ; e i n ’ (  new
t ; n t  i~i 1 nroducln (1 i t e a s  tire located I i i  h .itn! i phl / nJ ’al

~~n v i  tonmen ts , t a r from mark ets i n  Luropi t ri P u n s  i i
is  em Europe . The Sovie Ls , r e l y i nq er t .e 1 ‘ ‘ W Y !

cap~d i 1~~tie s , will be able to develop the East it ri ar i
fi e lds but the process will be a long on . W. :;t ern
assistance at some later date cannot hi ruled out h i t
he ion (rer it takes to get agreement the less impact

i’ storn assistance may have . East SiberLin o i l  mi gh t
rio t nake any si gnificant contribution to ; (Vi l t oil
siir r,lies befoe 1985 and 1990 may P a more r e a l i s t i c
d i t  e. At that t ime , S i b e r i a n  o i l  may o n l y c ( t r : p ns i t ~~

+ h i  e x h a u s ti o n  of t h e  olde r f i e l d s .

T h e  period 1 9 7 6 — 8 5 , w i l l  see the Sovi ts hard
: t s s i to f u l f i l l  the t r a d i t i o na l  qoals  of oviet
o i l  p o l i c y ; a d d i t i o n a l  o i l  s u p p l y  f o r  the conversion
)t the Soviet domestic economy to oil; oil suriu ly
su fficient to meet some percentage of East Europe ’ s
oil requirements; and , oil Supply sufficient to
; rovi ie Soviet oil exports to Western Europe .

It will become increasingly difficult for the
‘~‘~ ets to strike an acceptable balance among these

;u,il s. Some slow-down in the conversion t o  oil may be
in icipated. Alternatively , the Sov ie ts co u ld pre fe r
t o  seek additional oil from the Mid East. In Eastern
Furors , the Soviets will be loathe to relinquish the
control that the role of primary oil supplier provides ,
but it is antici pated tl it the Soviets will continue to
encourage East Europe to look to the Middle h i n t  o i l
market. The Soviets are pledged to provide h7 ’ of l ,ist
European  o i l  needs , a d e c l i n e  f rom the  r e c en t  90~ pol icy .
Some leveling of exports to Western Europe is likely,
particul arly as hi gher prices mean ei i i v a l c n t  income t ror -
reduced quantities of exports. Also , ( I i  S o v i e t s  w i l l
a t  t empt  to s h i f t  e x por t s  f r o m  c rude  t o  i t ’ t i i i ’t l  products.

I n t e r e s t i n g l y ,  the Sov ie t  U n i o n  is b e l i e v e d  t

con ta in  vas t  undiscovered reserves of o i l .  In th
p o s t — 1 9 9 0  pe r iod  then , the Soviets  may w e l l  r e ) i ~~n
th e ir p o s i t i o n  of o v e r a l l  energy  independence . h o W e V e r - ,
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~e 11 be fore that date , Comecor i  as b l o c  w 1 1 i he
~e f ici  t a nd Comecom coun t  T i e s  1 t i C  1 udi rig t hi USSR w 1 I l
be f a c t o r s  in the  M i  c h i l e  l a s t  01 1 m a r  k e t  . T h i +  ~~ ) 1 n t
m u s t  be e mp h a r -  .z e d  t h a t  S o vi et  s r i o r t i ’j e n  i i i  o i l  w i l l  i:
h u e  not  to the  d ep l e t i o n  of t h e i r  o i l  r esour ’~’e b a n”  -

h ow e ver  much i n d i v i d u a l  f i e l d s  may d e c l in e  — L i t  ‘

t h e i r  a n t i c i p a t e d  d i t t i c u l ty  in  exp l o i t i n g  r e s e rv e s  i n
t i m e l y  f a s h i o n .

Given  r a p i  d ly  e x p a n d i n g  Sov ie t  hc~n + ’ r -; t ~ i c  i n h  l i s t
Euro ! + ‘ a n  o i l  demand and  h i ghe r o i l  p r i c e s , L v i t e x p o r t s
to the West  w i l l  be m a i n t a i n e d  at  some l e ve l  i n l i k t l y
exceed current volume s of oil i’xnorts destin ed for ~ + .s t + rn
E u r o n e  ( 3 4 0  m i l l i o n  b a r r e l s  in  1 9 7 5 ) .  O i l  e~.:pt ’ r t : ;  t o
Japan mig h t  i n c r e a s e .  W i t h  regard  to W~~st i m n l i r o p ,
Sov ie t  expor t s  r e p r e s e n t  a d i v e r s i f i c a t i o n  of  s u p i l y  bnt
i t  is  u n l i k e l y  t h a t  t he  vo l ume of S o v i e t  e xp o rt s  ~:i i l  he
c r i t i c a l ;  someth ing  less than  1 m i l l i o n  h / c l  ap p e ar s  l i k e ly .
Sov ie t  o i l  exports will not attain a l e ve l  w h i c h  W e U l 1
cr i ve the Russians a capacity for engag ing in economic
blackmail. To do so , the Soviets would have to have the
ability to bring at least some Middle East producers alonc
with them in such an undertaking . Neither Western Europe
nor Japan will substitute future dependence on Russian
supp l ies for cur ren t dependence on Mi ddl e Eas t o i l .  (ne

million b/d will not give the Soviets any leverage and
eve n this leve l of exports is in question .

It is also not antici pated that Russian oil will
be viewed as competition by the Middle East states.
That is , strains between LDC oil—exporters and t h e
USSR based on competition for Western markets wi l l
not develop as Russian exports leve l off and the oil
supply/demand situation becomes tighter in the mid-
1980’s.

-J
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Peve lopmen t  of i n d ig e n o u s  a l t e r n a t i ve s , s its : ’ i t  c i t  on ,
cr c i s e r~ ’at ion and reduced o i l  demand will ~i o t  I i m i r i t
de : ’cndence  on i m p o r t e d  e n e r q y  resources  — p a r t  1 c u l i r
or - h u r o p o  and Japan  . The energy  m i x  may ob i sing ’ ’ r ; (

b u t  i t  is c l ea r  t h a t  dependence on imp ’ r ‘ h
c o O t  , beyond , but  i n c l u d i ng o i 1 , w i 1 1 b+ ’ i+ ’ t o~l i f e  fni t h e  i n d u s t ri a l i z e d  s ta t e s . I n  e l d i t  i o n , ( ‘ ‘ r ” ’c ’ o r i

c~ i 1 1  u s a  P+ ’  i n  the  compe ti  t i o n  fo r  M iddle P u s t  o i l
S i : p l Ion .

V. Imp o r t a r i ’e of OPEC Oil

Given the o i l - i m p o r t  dependence of the i n d u s t r i a l i z ’ d
c o u n t r i e s  and the r e j e c t i o n  by a l l  f o r e ca s t e r s  of t h e
p o s s i b i l i t y  of any huge discoveries in the period to 1~~85 ,
o r eve n thei r developme n t i f such discoveries d i d  occur ,
(:or)endcnce on imported oil is tantamount to chepen P’nce

~ r i L~!’EC o il , in g e n e r a l , and OAPEC o i l , i n  p a r t i o u l a r .

The North Slope of A l a s k a  and the Nor th  Sea ,
discovered in the late 1960’s and the early 1970’s ,
respectivel y ,  were the f i r st m a j o r  discover ies in

sal decades of exploration; they were also the
on l y  on es (unless the opt im istic predic tions fo r
Mexjc~o ’s Reform a f ield a re val ida ted ). Moreove r , in
today ’s energy—hungry world , major finds n the orde r
of the North Sea or Alaska are not sufficiently larqe
to cha l l enge  the d o m i n a n t  p o s i t io n  of the M i d d l e  E a s t
S ince  1960 , discoveries o u t s i d e  the Middle East have
added less to reserves than product ion has s i l t r a c t e d .
It would take the discovery of several st i’oo’r ing ly l i r r e
fi~~jds before the role of the Middle East could bec hal l e nge i .
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The fo recas t s  suggest that OPEC ’s contribution to
wo rld oi l supply in 1985 w i ll  range from 55— 64’ . The
Middle East and North A fri5~a represent 43—54’ of oil
s:q r i l y  in 1985. Beyond 1985 , in the absence of immense
discoveries , only the Persian Gulf states will have
spare producing capacity and the importance of Saudi
Arabia will be overwhelming .

A1~ forecasts point to the development of a ti gh t
oil supply/demand situation in the mjd-l980’s. If , as
seems l ikely , the forecasts have understated the importance
of oil in energy supply, the ti ght marke t may develop
soon er than expected.  Moreove r , tae implication of a
tight supply/demand situation , g iven the assumpti on
that significant alternatives will not make a major
contr ibution to energy supply by 1985 (and probably only
in 1990) , is that competition for Mi-Idle East oil will
be i ncreas ingly  intense . Not only will the competition
pi t the United States against its traditional allies in
Eu rope and Japan , but the Cornecon countr ies , in c l u d i ng
the USSR , may join the competition.

V I .  Summary

Oil  w i l l  c o n t i n u e  to provide the m a j o r  p o r t i o n  of
to t 5~l energy supp ly  c e r t a i n l y  through 1985 and p r o b a b l y
i n t o  the  l 9 9 0 ’ s .

The i n d u s t r i a l i z e d  c o u n t r i e s  w i l l  r e m a i n  d e pen d e n t
on o i l  impor t s  to Tree ’ the l i on ’s share  of o i l  demand .
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:~~ r i n d e n c u  on i mp o r t s , g i ven  lit tie lik e 1 ihood o f
r new o i l  d i s c o v e r i e s , is  + ‘~~ i ,i l t o ch’1~,’fld (’Tc’ ’ on

P l C  o i l  — i a r t  i c u l i r l y M 5 d d i e 1~~15t and N o r t h  ,\t r i c o
L)~ 1.

r-n r ; v i m p o r t  depe n i” nce is an i n e s cap ab l e  t i n t

o f  l i e  r Europe , Japa n , a nd the U r i t o d S t a t e s;  ‘ n
u s s crru rio • h it n a t u r a l  ias  and  n u c l e a r  e n e rgy  p l a y
L i r r e r  r ies i n  e ner c ;y  su p p l y ;  n a tu r a l  oas , n r a n i u r ,
m d  r o s s i t c l y  en r i c h e d  u r a n ’5 j r r~ w i l l  a lso  h ave  t a  h’

j r - u  r~~ed.

Most countries , world—wide , will i ’n c o u r - a u ex p l o r a t i o n
m d  d e v e l o p m e n t  of i n d i g e n o u s  resourcec . I t  is unlikely

~ch a  a i t a r k y w i l l  be ach ieved  for  many ~ t~~tes b u t  any
succes s could red uce the vo l ume and cos of impo rted oi l ,
and will therefore be a major national ecnnor”lc and , some—
t~~me:~ , s t r at , a u i c o b j e c t i v e . ~+ v e r th e l e s s , a ‘r r e a t e r
use c f  do m e st i c oil would also deLi ’.’ the sh if ’ to other
f o r m s  of e n t ’r iy .

particular stress must be given to the complexity
of and inter-relationship between all st en s  i n  energy

p r c i ’n t  and supply. flelays or i n a d e q ua c i es  in
any p a r t  of the in f r a s t r u c t u r e  w i l l  a f f e ct

th~ ‘.~~ole. Thus the 1 irge scale on w h i c h  t he s e  u n der -
a k  in ’rs  ar e  r e q u i r e d  may l i e  beyond the ~‘x ~ )O r io nce a rid

‘:uo ~io i I it y  of g r ea t  p r i v a t e  e n t e r p r i s e s .  The l r ( s c ’ n c ~’
I) ’ government has come to be an essential but by no
means always a beneficial or efficient factor.
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The p e r i o d  1 9 7 7 — 1 9 8 5  may seem to o f f e r  In  improved

~~d-d ’ 1Y  c l t c r n a n d  s i t ua t i o n  as N o r t h  Slope o i l  come s on
st r& am , North Sea oil becomes ava i l ab le  in quant it’1’
a n d  spare p r o d u c i n g  c a p a c i t y  e x i s t s  in t h e  M iddle East.
However , if the forecasts underestimate oil’ s continued
i mportance , shortage could develop even in this earl y
rio r iod .

Beyond 1985 , the oil supply/demand situa~ i o n  i s
ti ght resulting in increased competition for oil f rom
the only area likel y to have spare produc i ng cap a c i t y
at  t ha t  t ime - the P e r s i a n  G u l f  s t a t es  and p a r t i c u l a r l y
Saudi  A r a b i a .  A ti gh t  s u p p l y/ d e m a n d  s i tu a t i o n  s h i f t s
the  b a l a n c e  of b a r g a i n i n g  powe r to p roducers , i n  t h e
absence of a n y  m i t i ç a t i n g  or c o u n t e r v a i l i n g  f a c t o r s .

The t i gh t  oil supply/demand situation and the
i n e v i t a b l e  lags in  the development of a l t e r n a t i v e s  means
t h at  s p o r a d i c  s u p p l y  d i f f i c u l t i e s  - based either on
;en u i n e  or p o l i t i c a l l y  cont r ived  shortages — may be

t ’1’oical  of the r e m a i n d e r  of the century .
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B. Reserves

I . ç
~~ncentration of Reserves

In  1u 75 , the Middle East and Africa accounted for
“ ‘  of  t o t a l  world proved crude oil reserves (77~ of
F~~.. World proved reserves); Middle East and African

rcsur- ption however , represented only 5~ of world
‘ c ’n s .j r s : tion . OPEC reserves constituted 68’~ of t o t a l

Id :5 r “ed reserves (76~ of Free W o r l d )  , w h i l e  the
narrower , all-Arab OAPFSC held 54% (60’~ Free World)

~t the same time , North America , Western Eurooe (and
‘ c i v  wi ’h ( ut any) held only 12 % of wor ld  rese rves
b : all three areas accounted for 65% of world consumr tion
1H75)

It is extreme ly unlikely that this pattern will
f i a n : e  signif icantly. Instead , the trend will be t ow ar d

the i rccr” 5m sing concentration of reserves in fewe r and
fewe r states - specifically , the Pers ian  Gu l f  s ta tes -
is consuminci states produce at capacity levels exceedina
additions to reserves . it  is not anticipated that
u d d i~ ions  to o i l  reserves located in the industrialized
co i r c t r l e s  w i l l  exceed the g rowth in oil c o n s u m p t i o n .
A c o c ’l e r a t e d  e x p l o r a t i o n , enhanced recovery t e c h n i q u e s ,
‘onc;ervation efforts , and slower growth in oil consumption
will not prevent a decline in the reserves-to-production
ratio. Moreove r , g ive n the long leadt imes be tween
d i s c o v e r y ,  development  and f u l l  p roduc t ion , a d d i t i o n s  t
reserves  now mi g ht  not make a c o n t r i b u t i o n  to  o i l
s u p p l y  u n t i l  the f i r s t  y e a r s  of the nex t  decade a t  the
earliest.

II. Reserve Cateyories

W i t h  h i gher o i l  prices , i t  has become f a s h i o n a b l e
to go beyond the sphere of proved reserves to t a lk
a bout  a d d i t i o n a l  reserve categories  which , a t  hi gher
r r i - ’es , may be economic.
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Proved re serves , accord in g to th e Amer ic a n Pe tro leum
Institute , represent those “quan tities of crude oil in
the ground which geoloq ical and engineerinq data demonstrate
wi th reasonable certainty to be recoverable from known
resevoirs unde r existing economic and technical operatinq
conditions .”

Typ i c a l l y  the ra te of recove ry from a funct ionin g
f i e l d  is low — perhaps 30— 40’# on average *_ and additional
oil is availab le only with the use of enhanced  r ecove ry
t e c h n i q u e s .  Moreove r , i t  is typ i cal  t h a t  in  t he  c o u r s e
of develop ing a f i e l d , reserve estimates will be altered
as a clearer picture of the field’ s characteristics
eme rges . Oil potentially recoverable from existinq
fields in the form of extension to the perceived size
of the f i e l d  or through secondary and t e r t i a r y  recovery
is designated probable reserves.

Prove n reserves p lus proba b le reserves equ a l
total d iscovered rese rves.

It is also possible to estimate undiscovered
reserve s through geological inference or the use of
other sophisticated techniques. Undiscovered reserves
a re cal led possible reserves r e f l e ctin g somewha t les s
cer tai n ty  as to th e i r  ex istence and s i z e .

Comb i n ing discovered and undiscovered reserves and
assuming  a recovery f a c t o r  of 4 0 %  p rov ides  a f i g u r e  f o r
ul timately recoverable reserves.

*with 20’~ as a minimum
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The t o t a l  oil resource base is m e r e l y  a m e i n ire of

~he total amoun t of oil believed to be in the earth
leaving aside the question of the economic and technical
feasibility of recovery .

G r a p h i c a l l y ,  the r e se rve  c a t e g o r i e s  ar e  r e l a t e d  as
f o l low s :

/ \
_ _

Cumula tive Production

o~A 
PROV ED

— - - —

PROBABLE

P O S S I B L E

/ 

- - 

RESOURCE BASE 

- - -

The sugges tion is o f t e n  made that a t h ighe r prices ,
probable reserves should become economic and exploration
for undiscovered oil should intens i fy . In the presence
of an hospitable investment clima te this may actually
occur , b u t  it says n o t h i n g  about  the c o n s t r a i n t s  imposed
by deficient geoloqical/enqineering knowledge , heavy
capit al investment requirements , availability of
necessary equipment and environmental considerations .
In addition , the hi gher price will have to be hiqh enough
and  increased  p r ice  w i l l  have to be r e f l e c t e d  in  the
m a r k e t  ( i .e.  f ree  of gove r nm ent  price c o n t r o l s) .  Fin a l l y ,
it d most crucially, the oil mus t actually be there to be
f ound and de veloped .
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This is not to suggest that the move toward develop-
m c ;  p robab le  reserves and accelerated exploration w ill not
take place ; rather the suggestion is that the proqression
w i l l  neve r be as  smooth , as rap id , or as cos t - f r ee  as a
d i a g r a m  mi gh t  i n d i c a t e .

II I. Ultimately Recoverable Reserves

World total recoverable reserves of 2 trill ion barrels
are believe d to exist; 55% or 1.1 trillion barrels have
a l r e a d y  been discove red.  The add i t ion  of probable
reserves to proven reserves does not  a l t e r  the c o n c e n t r a t i o n
of o i l  resources noted e a r l i e r .  Of the 1.1 t r i l l i o n  b a r r e l s
of discovered ultimately recoverable reserves (proven plus
probab le)  some 513 b i l l i o n  ( 4 7 % )  are located in the Middle
East .

Even the inclusion of undiscovered reserves leaves oil
reserves concentrated in areas outside the industrial countries.
°f the 930 bi llion barrels thought still to be discovered ,
33~ may be located in the Communist countries - p r i n c i p a l l y
the USSR and Ch i na . Seventeen percent may be found in the
Middle East. Less than a quarter of this undiscovered reserve
mi ght be found in North America , Western Europe and Japan
combined .

Total ultimately recoverable reserves (proved plus
probable plus undiscove red) in the Middle East are estimated
at over 667 billion barrels . Some 513 billion have
already been discovere d but relatively little has been
produce d , leaving huge reserves for future exploitation .
The largest undiscovered reserves are believed to be
located in the Soviet Union and China. It is believed
t h a t  out  of some 4 7 5  b i l l i on  b a r r e l s  of recove r a b l e  r e ser v e s
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onl y about 175 bi llion have been discovered. Some 300
bi 1l~ on ba rrels , mostly in East Siberia , there fore are
‘h o u c r h t  to r e m a i n  to be discovered.

Large additions to reserves in the United States ,
Western Europe and Japan are not antici pated . it has
a l ready bee n noted tha t  “ l arge ” would not be enough in
any event; only huge new fields or several major finds could
give the Middle East producers cause for concern . Those
additions to Free World reserves that will be macic will
come fr om the extension of existing fields and from o ff shore
areas .
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World Estimated Crude

Oi l Recovery

J a n u a r y  1, 1975
( b i l l i o n s  of b a r r e l s)

Discovered Ultimate Expected Tot~~1
Re~~~p Recovery Undiscovered Recoverj i’ ” ’j’r

R u s s i a , Chi n a , e t .  a l .  178 300 4 7 8

~.orth America 173 155 3 2 8

United States ( 157) C 85) (242’

Western Europe 27 57 84

Middle East 613 150 663

Africa 89 71 160

South America 84 82 166

Far Ea st 4 1 90 13 1
A n t a r c t i c  — 20 20

1, 10 5 925  2 , 030

Source : “Wo rld Oil , ” September 1975 , p . 4 9  (based on a r t i c l e  Sy
John D. Moody and Robert W. Esser )  in  C o n g r e s s i o n a l
Research Service report , p.4 1 .
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(‘ . Produc t ion

Introduction

Reserve s set an outer limit on what :an be don.’;
b u t  reserve  f i g u r e s  a lone  say l i t t l e  about  w h a t  a c t u a l l y
w i l l  be done . C l e a r l y ,  d i f f e r e n t  leve Is of r es e rve s
s u s ta i n  d i f f e r e n t  levels  of p r o d u c t i o n  d e p e n d in g  on
d e man d , price , av ai lab i l ity of log istic supports for
exports , geological characteristics of the producino area ,
technolog ical capability , conservation considerations
arrd the politic al and economic objectives of the producino
uo’,’t~’rnment. For example , the U.S. with some 40
billion barrels of proved and probable reserves , produced
some 3 b i l l i o n  b a r r e l s  a year , w h i l e  Iraq , w i t h  35
bi ll ion barrels of proved and probable rese rve s produced
nlv 820  million barrels in 1975. The essential point

here is that the intens ity with which any given quantit’;
of reserves will be exploited will be determined by a
host o f f actors - some economic and some pol iti ca l .

T I .  Pattern of Prod uction

There is a positive correlation between reserves and
p r o d u c t i o n , however .  There fore , i t  should  not  be s u r r ’ r i s i n g
f fi nd production conce ntra ted in areas ou t s ide  t h e
ind us trialized s tates. The Middle Eas t avcounts for 3 ’~i
of total world production; Africa , 9%; Latin America
(including the Caribbean) , 8%; the Far East , 4%; and , the
Communis t  w o r l d , 22~ (a l l  1975)  . Only 20’ of total
w o r l d  p r o d u c t i o n  ori gina tes in  North Amer i ca  and Europe
and virtually zero in Japan. There is little likelihood
t h a t  t h i s  p a t t e r n  w i l l  be a l t e r e d .
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In  the Un i t e d  S t a t e s , the addition of Alaskan and
of~~sho re produc t ion wil l  reverse the declining trend in
U.S. production for the 1977-85 period . Beyond 1985 ,
production may well return to its declining trend ,
althouqh the decline will be from the higher  levels
attained by then. European production will increase for
the next several years  as the Nor th Sea f i e l d s  a re
developed and bro ught to full production. Beyond 1985 ,
prod uction wi l l  leve l o f f , perhaps to 1990 , before
decl ini ng.  In any event , just as reserve additions f a l l
below p r o d u c t i o n  levels (drawing  down reserves) , in the
same way produc tion levels will lag beh ind growLh in
consumption and increased production will not obviate
the need for substantial oil imports . With these countries
producing at capacity , production in the industrialized
countri es may well peak and begin to decline some time
a f t e r  1985. Japanese indigenous production will remain
t o t a l l y  i n s i a n i f i c a n t  t h r o u q h o u t  the r e m a i n d e r  of the
c e n t u ry , u n l e s s  o f f s h o r e  d i s c o v e r i e s  a f f e c t  t h i s  o tH e r -
wise o rm m outlook .

Soviet production rates of increase r~~~v s1c~ until
East Siberia is brought onstream — an event not likely
before 1985 , at the very earliest. At that time , Siberian
production may not add much to production , but merely
compensate for declines in the older fields .

The c o n c e n t r a t i o n  of si gnificant oil production in
a sma l l  g roup  of nations will be intensified throughout
the remainder of the century . The developed countries ’
share in total production fell from 29% in 1965 , to 20~i n 1975.  By cont ras t, Soviet—bloc production increased
f r o m  18 % of the world  to ta l  in 1965 , to 2 2 %  i n  1975 .
The comparable  f i gu r e s fo r  the M i d d l e  East  and Af ric a
are 35% in 1965 , and 4 6 %  in 1975. As production peaks
in other areas and begins to decline , Middle Fast and
Afr ican production will represent an ever-larger
propor t ion  of world p r o d u c t i o n .
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I I I  ç~~~ ar & Te~~~ a ry Re covery

Very considerable reliance i s now pu t on t he  a d d i t i o n , . )
o i l  to be recovered f rom the w i d e r  use of t e c h ni q i” ;  wln c’h
010w su b s t a n t i a l  inc reases  in  f i e l d  exp l o i t a ti o n .  Most
s~~ir ’ates of the percen t  of o i l  in  p lace  t h a t  ‘ i n  h’ p r O d

f r o m p r i m a r y  - u n a i d e d  - recovery e f f o r t s  a p p r o x i m a te s  10.
e r p r e s e n t l y  known U . S .  f i e l d s . U . S .  e x p e r i en c e  i n  t h e se
‘ h n l q u e s  is p robab ly  g r e a t e r  than anyone ‘Ise ’ s; hence
d~ scuS5jori of their value is limited to the Uni t ed ‘ot’s ,
Iran , and Saudi Arabia are accumulatinq experience .

Accord ing to one major company ’s assessment - and

t does not differ significantly from other sources ’ - of
~ho “ a t t a i n a b l e ” pote n t i a l  f o r  recoverable  o i l  in  the
t !nited States , there are some 2 52  b i l l i o n  b a r r e l s  w i t h

fl~. b i l l i o n  b a r r e l s  h a v i n g  been produced t h r o u g h 1 9 7 4 *
T h ’  r em a i n d e r , 146 b i l l i o n  b a r r e l s  is “ av a i l a b l e ” ass i m i n a
; roduction and recovery techniques , and the econom i ,
:u s t i f y the  e f f o r t .  It is guessed that fully effective
recovery techni ques could increase the percent of r , c c , , r I
o i l  f rom 2 0 %  to a range  of 37 to 4 7 % ;  f u t u r e  d i s c o v e r ie s
may be e x p l o i t e d  to some 32 % , the lesser p e r c en t  r e f l e c t  i n , :
an ..‘;sessment that future fields will probably ii in
r e g : ; n s  o f f s h or e or i n  s ma l i e r , deepe r and lower  q u a l i t y
r ’ ser v oj r s  onshore  — fields more difficult to reach nd
r ’ , re c o s t l y  t ’  t a p .

This the  importance of enhanced  recovery  t e ch iq es
is h i .ih ly  si gn i f i c a n t .  However , what  is not  u n d e r s t c o d
is  th at secondary  recovery  t e c h n i q u e s  - t h e  use of ~ u t e r ,
s te a m , gas , che m i c a l s  pumped back i n t o  a r e s e r v o i r  t ’
Send oi l  to t h e  w e l l  — have been s u c c e s s f u l l y  a p p l i ’ I  ii:
eem p a r a t i v e i y few f i e l d s and on l y when the  f i e l d ’ s c h a r e t :  -

~st i c s  a r .  f u l l y  dete rmined and correct l y em p l c ’y ” l ;  it ;S
1 v e r y  g re et s k i l l  matched to a comp le x a n d sop h i s t  ;c~~t 1
f i e l d  “management ” en d e a v o r .  I t  is not a common , n d t r t a k i n q
.~q0 i rab l e  ¶ ,  a l l  o r even , perhaps , most f i e l d s .

‘The comp any’~~ To recast  i nc ludes  o f f s h o r e  t 2000 r n ’ t ” t n ’
depths  - f a r t h e r  out  and in  deeper w a t e r s  t h a n  i s  u s u a l l y
assessed .
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The vaunted “ ter t iary ” recovery techn iques
w h i c h  use more advanced technology to exploit a source
still fur ther have not really been employed out s ide  of
labo xutories; their availability on any significant scale
is not for another decade at least. No meaningful
fiqure can be given for how many additiona l barrels can
be obtained from the use of such techniques It is
possible that i f all these techniques were successfully
emp loyed , the oil resources from existing U.S. fields
may approach 65 billion barrels , 25 of these coming perhaps
f rom the succes s fu l  app l ica t ion of secondary a nd ter t ia ry
recovery techniques. I t  is not possible to e s t i m a t e  the
percentage  of recovery po ten t ia l  for  the great  m a j o r i t y
of overseas fields .
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Iv O i l  Shale  and  Tar Sands

A ,  I n t r o d u c t i o n

The quantities of oil to be found in oil shale
dep o s it s  and the tar  sands are believed to exceed by
far current estimates of total world resources of
, ‘n ” en t i o n a l  pe t ro leum ( 2 7 7  b i l l i o n  tons)  . In  a d d i ti o n ,

oi l  sha le  and ta r  sands deposits , as far as i s  p r e se n t ly

~;~‘)w n , are concentrated in the We stern i temisp he re -

Canada , the U .S . ,  and Venezuela .  In sp i t e of c ua n t l ’y
and location , development of these alternative sources
of oil has been slow . Moreover, in spite of the incr n’ d
1~~~j~~~ of o i l  and the r e s u l t a n t  r e l a t i ve ly  g r e a te r
economic a t t r a c t i venes s  of o i l  f rom shale and t a r  san;is ,
it is not expected tha t  e i the r  of these sources w i l l
r:,ikr’ a s ig n i f i c a n t  c o n tr i b u t i o n  to wor ld  enerqy  supp l y
b e f o r e  the 1990’ s.

to i ll  F rom Shale

W i t h  r egard  to o i l  shale , the U .S .  Geolog i c a l  Survey
est i~r at e s  t ha t  to ta l  world  w ide shale oi l  resources
couli amount  to 23 t r i l l i o n  tons of crude o i l .  I h w ’ , r ,
this fi ure represents the total world Oil shale
resource base without regard to the economic ari d t ch: ’log l-
cal  f e a s i b i l i t y  of production . Of the relatively a’,’u i l a bl ’

i l  shale deposit s , the U.S. Green R,ve r deposits r:,i~
include 560 billion barrels of oil in hi gher gi l’) ’ s t i l e
(25 sallons per ton shale) and about  1100 bill er : h r ; ls
in lower grade deposits yielding 15 to 25 qallons ot oil
per t o n,

ii f rom sha le  has been produced i n  s ; ’ t l i n i ,
C h i n a , A ust r a l i a , South A f r i c a  and the USS R . I n t h e
U . S . , o i l  has been produced from shale only in
experimenta l runs and in one large pilot rqs’rat ion.
Pians for two commercial - scale operations ot 50,000 b d
ear ’h  ar . ’  i n  the process t implementation and were to he on
stream in 1977 and 1979 , respectively. Seventy-tw’’
percent of U.S. oil shale lands ,, containing nearly 80%
of potential oil , is federally owned. Recent Lease
sales have interested the oil industry but the ii
potential of tracts leased so far is small. Fxi ’; t , , t
production from these areas by 1995 is estimate d it
300 - 500,000 b/d , or 1-2% of total oil consumption It
‘h a t  t i m e .
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Given  t h e  ~- h ’ v r  q u a r t i t ’ .’ of oil ~e f ’ n t  l i l l y’
a v a i l a b l e  f r o m  o i l  sha le  depot ~i t s  and t~ o ) r (“)n(’ ’rl t r u t i o n
i n the h ’ .s,, what factors inhib it the fu r t hc r ~,t~~cit jCtiOfl
of oil from shale? The technoloqy is not firmly established
and the financial l ncentjves appear to he inade~~tiate to
stimulate more rapid B & D development. Of the two
processes now used for producing shale oil , the process
int~~lving min in g tollowed by surface processinq is further
advanced but far from proved; in situ processing has been
dert~onstrated on ever1 a smaller~~~cale than the first method .

Beyond the technological limitations of oil shale
de’:~~loprr ’~~n t , there are also serious doubts as t ’  t he
i’ :iil ab ili t y of minin g personne l and equi pment. The
production of 1 million barrels a day of oil f rom oil
s h a l e  by the s u r f a c e  process , r equ i r e s  the  m i n i n g  at
570 million tons of oil shale annually. This ,o’; roxi—
mates the annual level of U.S. coal production and when
combined with nticipated orowth in the coal and uranium
mining industries , is beyond the capacity of availaale
labor and cap ital resources.

The e n v i r o n m e n t a l  p roblems  a s soc ia t ed  w i t h  such
lar~ e— scale mining are obvious . S u r f a c e  d i s r u p t  it ,

pollution from refining , and the disposal of w a s t e
rock remain unresolved impediments to further oil-
from-shale developme nt. In addition , surface processinu
puts ex treme demands on ava i lable wa ter reso urces. It
is estimated that in order to develop an oil shale
industry of 3-5 million barrels per day in the Green
Rive r area, essentially all available water in the
reg ion would have to be devoted to the shale oil
i n d u s t r y . For a l l  these reasons, oil from shale is
not expected to make a s i g n i f i c a n t  c o n t r i bu t i o n  t o
e n e rgy  supply  b e f o r e  the late 1990’ s or the early
years  of the 21st cen tury .

C. O i l  f r o m  the Tar Sands

The p romise  of 01 1 f rom tar san ;lt~ is almost as
g r e a t  as oil from shale , but here also its commei;’i.i l
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i v a t la b i l i t y  is u n lik e l y  before the late lu’~0’s.
T o ta l  resou rces of oil in th e  ‘anadian (A1kit r~~i ) far
s an d s  are  e st i m a t e d  i t  be tween 280 ~irv “hO b i i l i o n
b ar r e l s  and  fu r t h e r  t a r  sand oil resources i t t  bel i e v t : d
‘o °xist in the Canadian Arct i c and t he  Cold Lake tro t .
L.S. tsr san~l ; might contain some 28 billion barr els
(iluost e’~uiva1ent to current estimates of proven U .S.
oil reserves). Venezuela ’s Orinocco deposits r r iav be
‘he lar test single source , with abou t 655 billion
ba t r l s  of oil , one—tenth of which is re :nverable w i . ’)
pr ”° er t ‘to’hnology . Moreove r , data on tar sands sri
incompletu but it is clear that they represent a
“~ i)Or ~~i r t  of wor ld  p e t r o l e u m  resources .

A commerc ia l  scale  tar  sands p l a n t  owned b y t h e
d r at  C inadian Oil Sands Company (GCOS) has been

~r. operation in Athabasca for a number of years.
For~ ’:-five thousand barrels of crude per day are
: ‘ i n g  produced  f r o m  the Athabasca t ar  sands . I t  is
1fl t icipated that production will shortly increase to
hS ,000 barrels of crude a day. By 1985 , oil produced
from tar sands is expected to totai between 700 ,000
and 800 ,000 b/d absent any de termined government s up r o i t .

respective price per barre l — competitiveness
~~ th conventionai. oil - has escalated shar~ lv in the
l i s t  several years; government support or subsidization
will t robably he r e q u i r e d .  Shel l  r e c e n t l y  c a n c e l le d
i’ . a f l s  to partic ipate in the development of the Athabasca
t sr sands largely because the terms demanded by the
C a n a d i a n  g o v e r n m e n t  appeared  e x h o r b i t an t  . W i t h  r ega rd
+ ~ V en e z u e l a  t h e  re are ser ious  p o l i t i c a l  i r ’t p ed imen t s
is well as technological difficulties to tar sand
‘)r velopment; h i v I n t  o n l y  r e c e n t l y  n a t i o n a l i z e d  o i l
company operations it will be difficult for the governne n ’
to negotiate agreements with the very same companies
for development of the Orinocco tsr sands.
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Reserve-to-production_Ratio

The concept of reserves/production ratio is d e s ig n e d
tc l’c~d insi ght into the longevity of oil reserves at

~ revai l i n g  p r o d u c t i o n  levels . In a c t u a l  fact , pre ho’tion
are not  u s u a l l y  c o n s t a n t  y e a r  a f t e r  y ea r  and

reserve estimates change as actual development reveals
icid ’.tional information regarding the characteristics of
t : i ~ h eld. In addition , the utility of the conce~~t is
suspect since , to date , no government has been abl° or
willing to define an optimum reserve/production ratio.
In effect , the question , “how many years of~~

,(
~)t~~ntialp r odu c t i o n  at w h a t  levels is a d e q u a t e ? ”  has never  been

r e so lved .

In  1975 , the  to ’-ai w o r l d  r e s e r v r / p r o i i i t c ’ t ion  r a t  0 wa s
35 y e a r s .

Tht Congressional Research Service report , “Towards
ro j i c t  interdependence : Energy in the Coming Decade ,”

‘uneiln s an interesting calculation. Given m e  World
oil ~rnduction increases of 4% a year , and a 4t increase
in oil demand per year , 844 billion barrels of recoverable
rererves would be required in 1985 to oa int Ti in a reserve ’
; roduction ratio of 35 years. Subtracting cui’iulat ‘vi
product i r  through 1985 , from recoverable rese rves ,
demonst rates that 490 billion barrels would h i v e  t .~~ be
added to reserves by that dat .’. By way of comparison ,
tot al world oil production between 1918 a nd  1973 was
just below 300 billion barrels and the  r a t e  of  discovery
of new oil reserves has averaged only 15-20 billion
barrels a , ~ar since the 1940’s~ a fi’; ir which includes
the enormous fields of the Middle East and USSR. If one
excludes those reserves for r e l u ns  of security considerations ,
and looks only at t it. r i t e  of discovery outside the M.E. and
the Soviet Bloc , our questionable ability to obtain sufficient
reserves of grester r t l i i b i l i t y i s  evident: in t i , ’ period
l’~50-73 only some 105 bill ion i ’i rr e l s of proved reserves
were found or an annual r i t e  of 4.5 billion barrels.



p . 5 ‘t

I f  ! ixx o n f o r e c a s t s  of the  f u t u r e  r a t e  of ( i i  sco’,’r’ r to ;
jt 15 billion barrels a year prove out , annua l produc t 0
w i l l  exceed d~~scovv i  ie s  by i n c r e a s  ug a m o u n t ; , l r sw i  i t ;

o’ ’wr i r. s, r v c s .  On the  o t h e r  h a n d , t h e  out ins t i s  o~u n di s co” e rt d r e s e rves  s ugg e s t  t h a t  i t  is t e c h n ic a l l y
f ea s i b l e  that r e se rves  exceed ing  the  l a s t  55 y i ar s  of
I i  ~iu ct ion  could  be added to recoverab le  r e ser ”t ’s  b ’~t
u r o tr e s s  is l i k e l y  ~o be s low as , i d dj  t i o : i i l  r u e r ’.’ u
...‘ i l l be cost l y and new reserves  w i l l  be l o : i t e d  in h a r s h

h ’ s i c a l  e n v i r o n m e n t s .  O n l y  i f r a c t i o n  of , i d c i i t i o n , i l
reserves would be located in the industri t li zed s t a t e s
in any event . In a d d i t i o n , the i s sue  of t i m i r t ; m e i’ies
i t  u n l i k e l y  t h a t  a d d i t i o n s  to r eserves  w i l l  i made a n d
‘:e~~~ned i n  t i m e  to meet oi l  demard  i rn .’reas ’s.

R e c a l l i n g  the tentative utility of the res ’r’;e /’
r : d u c t i o n  r a t i o  concept , the i m p l ic a t i o n  is s t i l l

~h a t  in the ~€ ‘r io d  beyond 1985 , s h o r t a g e s  w i l l  b”: 1~~
and by the t u r n  of the c e n t u r y  scar ’it : y i s  1 f a c t of
1i~~e .

Particular countries will not approach t 3 5-y t . ir
reserve/production ratio and will even fail to ~;ti nt ain

~rieir current reserve/production ratio. United y’~~~~ t~~~5
reserves represent 13 years of production at current
levels of production. It is not antici pated that the
U.S. will maintain this ratio; rather , a deterioration
will occur as production increases with Alaska onutream
and a d d i t i o n s  to reserves a re  slow in m a t e r i a l i z i ng .
In l;urope , the current reserve/production rat i o  i s
mi sleading since North f-~ei reserves are includt . i i w hi l e
N o r t h  Sea p r o d u c t i o n  is not  c o m p l e t e l y  a’,.’ i i l ab l e .  The
t o v ie t s  w i l l  i n c re a s e  p r o d u c t i o n  and r e s ei ve s , b u t  t h y
may not maintain their current reserve/production r a t i o
of 25 years.
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It is not profitable to delve more deeply into the
reserve ,’producticn ratio analysis. Rather , it is important
t h a t  it is unlikely that additions to reserves w i l l  be
e i t h e r  adequa te  or t i m e l y  enough to m a i n t a i n  p r e v a i l i n g
reserve ~production ra tios. Moreover , the industri alized
states will suffer the most rapid deterioration . Bey~ nd
1985 Mi dd e Fast spare capacity comes under pressure as
:iltemnat~ ve sources fail to make major contributions to
energy supply.

P. Consumption and_Demand

The advantages of oil as a fuel source include :
(1) availability in sufficient quantity at , u n t i l
recent.~ , low cos t ;  ( 2 )  ease of t r a n s p o r t a t i o n ;  and ,
(3) versatility and easy substitution for other energy
sources . World oil consumption quintupled over the past
twent. ’:-five years. United States consumption almost
t r ip l e d  f r o m  6 m i l l i o n  b/d to 17 m i l l i o n  b/d in  the
same per iod , w h i le  o i l  consumpt ion  in the C o m m u n i s t
countries increased by a factor of 10. Japan ’ s o i l
consumption was 25 times hi gher in 1974 than in 1950 ,
and the same t ime  per iod w i t n e s s e d  a 1 4 - f o l d  i nc rea se  i n
West European oil consumpt ion . In the  past , the g rowth
ln  o i l  consumpt ion  has exceeded the o v e r a l l  e n e r g y
c o n s u m p t i o n  c; r owth r a te  (Free Wor ld  ene rgy  su p p l y  grew
at  a ra te  of 5 . 4 %  a year  i n  the period 1965—fl , oil
s u p p l y ,  i n  the  same per iod , qrew at a rate of 7.4
a ‘:‘e i r )

All forecasts sugges t  t h a t  s lower  economic g rowth
w i l l  result in a slower rate of growth in energy consumption .
Hi gher pr ices , in addition to slowe r rates of GNP growth ,
will result in some moderation in the oil consumption
q r o w t h  r a t e .

Howeve r , even at slower rates of economic growth md
with hi gher oil prices , oil consumption will continue to
i n c r e a s e  and  the abso lu t e  leve l of oi l  c o n s u m p ti o n  w i l l
remain high and require substantial oil imports. The
situation may not be as unfavorable as i t  m i~~~t ha v e
been in the absence of slower energy g rowth  r a t e s  and
hi ;her o i l  p r ices , but  o i l  dema nd and  o i l - i m p o r t  i t ’~~endence
remain high .



p 6 1

Th e f o l l o w ing tab le , taken from various available
tot e cists , suggests the demand for oil ove r tim (’ , the
l i K e l y  leve l of non—OPEC supp l y and the implied leve l

~~ i m p o r t s  needed to b a l a n c e  Free W o r l d  1’’rri nd a n d
S

Free  W o r l d  Oi l  Deman d ,
I ndi ~~~pus Sqpj~j~ and
Imports to Balance ( t ’lMlt h )

Demand P r o d u c t i o n ’ I t n i  H InEo r tS
ti l 3 a lur i u

Source 1980 1985 1980 1985 1980 0-5

Fxxon 59 64— 70 22 24—30 37 40

Lb~~rstadt

52 61 22 24 30 37

56 68 22 24 34 14

Congress tonal

P esea rch  b er v i c e  56—58 62—68 23 28 33—35 34—40

S9 case 53 64 28 37 25 27

T ’t he r  — 5 6 — 6 1  — 22—25 — 34—36

1P r o du c t i o n  excludes OPEC production.

t o t e  the  narrow range of difference among the
f o r e c a s t s . In addit ion , it is c l ear  t h a t  i n c r e a s i n g
volumes of oil will be in demand requirin u increasing
levels of oil imports . To the extent that developments
in alternative energy sources included in the f o r e c a s t s
ail to materialize , the volume of oil demanded will he

;‘‘ i ter than indicated above . More rapid economic
g rowth t han  t h a t  assumed in  the fo r e c a s t s  w o u l d  h i v e  a
si milar effect.

Beyond 1985 , probably nearer to 199 0, oil demand
crowth may continue to moderate  as conse rva t i on  f f o r t s
take effect and alternative energy sources beg in to make
a contribution to total energy supply . At the same t ime
however , oil production in the industrialized states may
peak and leve l o f f  or even dec l ine  suggesting a c o n t i n u e d
need f o r  oi l  i m p o r t s .
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i i  i m p o r t s  w i l l  i n c r e a s i ng l y  have t o  come f r o m
OFF C c o u n t r i e s  and more p a r t i c ul a r l y ,  the S t  i t  es of
the  P e r s i a n  G u l f .  C o m p e t i t i o n  f o r  P e r s i a n  G u l f  o i l  w i l l
he I n t en s e . Even a s s u m i ng  t h a t  o i l  does come t o  meet
i sm a l l e r  : er c en t a g e  of the  e n e rgy  b u dge t , t h e  vol t im e
0 o i l  r e q u i r e d  to meet t h e  w or l d ’ s i r o w i n g  erle r ;’~’

bud get w i l l  be eve n g rea te r in  the f u t u r e .

E .  OPEC

I .  I n t r o d u c t i o n

P r o d u c i n g  c ap a c i t y  d e f i ne s  the  l i m i t s  of  r o d ;u ’ t  t o n
at  a p a r t i c u l a r  p o i n t  in t ime . On the b a s i s  of r . o ’m v c s
a l o n e , i t  seems l i k e l y  t h a t  f u tu r e  OPE C p r e c I n c t  ion c o u l d
rice ’ t the needs of w o r l d  ene rgy  supp ly. The q c t ’~ s t ion is
whether OPEC will have suffici ent , inst a lled capacit y
t o  meet that part of w o r l d  demand not s a t i s f i ed  by
ur e l u c t i o n  e l s e w h e re  in  the w o r l d .  To the  e x t e n t  t h a t
t h a t  c a p a c i t y  e x i s t s , the n e x t  nuestion must be , what
f a c ’ or s  - economic  and p o l i t i c a l  — w i l l  d e t e r m i n e  a c t u a l
p r o d u c t i o n  levels  in OPEC countries?

I I .  P r o d u c i n g  C a p a c i t y

Cons i f e r a L  Ic excess p r o d u c i n g  cap ac  i t y  is c u r r e n t l y
i ’ . c i l W i .  ~n O~~F C .  However , as w o r l d  o i l  1 ’ r n , n d  has

beg un to p i c k — i 1’ , u r i re cap a c i t y  i s  a l r e a d y ; e c i i n i n i .
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Producing Capacity, M J ; ~~iu  5,i,~t and

Other Oi l:: N’ I Q i’iii

Si t~~m at e d  r u e
Current  Product ion Ca;~ uc~ ty C,~;

Capacity Jar,.— :‘:~ y 1975

S,~~~ii Arabia  11.5 4 . 2 ‘- .5
3..5 1.0

ir a q 3 .0  . 4  1 . 2

1.AE 2 . 4  .5 .4
Qatar .7 -

ir a n  6.5 1.4

Persiafl Gulf 27.6 7.5

L:by a  2 . 5  1.1
t~1cjeria 1.0 — -

OAPEC : I r u r ,
sub tracted 2’..6 6._

:r,donoaia 1.7 .7 .2

Nigeria 2.5 .3 4

Gibon .3 
. 

- -

Venezue la  2 . 9  .s .3
Ecuador .2 - -

OPEC 38.7 11.1 8.2

Source : Soa i i i e d  from Conçresa oncI Research Serv~ ce ,

“Towarus Project Thterdepeneerce ’ , P. 55 ,

Central liutelijeence Aqcncy , “ 1nterr,at iona’. Cii

Developments ” , Statist~ ca1 Survey , JUly, 297. .

In  a n i~~ o~ tt e  d e c lin e  i n  s n ar e  or o d U c lr . c  C u  , c  r ” ; ,
0 ’LC , 1 ~a c.re r . ‘ accept 1 th ;~ cx t nj e’J EC c.C .c
re t wen d derrand er OPEC ccl n n t i~ 1)~ 5;  on ly  , i ft c t  9S~ a r c
ann ,er,n to produc~ n ;  C c L C 1  tv car,r ,  u d ccc  ej ;ent ~~ re, ; ;c;: 2 .

— demand.i3ecause of different cauaes  w.;uc:; r e i: t in “ s u r e ’ r : t v ,

~t n y  be t ha t  real  “spare ” i s the Sand .  0 ;~~ reri c e~ t c c e : ;  .r s  ‘ 1  —

imposed ce i l ing of 8 . 5  and its capacity to produce uf ~ src 22 ~Cn .
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It  is s t i l l  s p . ’cu l a t  i ve  b u t  i t  could  be the  c i sc
that technical I irii tat i cns of Saudi fields may intpcn;e
an addit ional r e s t r i c t i o n, n a m e l y  t h a t  the  ~4 au d i s , were
they to wish to do so , could  not w i t h i n  a n e r i o d  of six
to twelve  m o n t h s  a c t u a l l y  reach the  12 MMB/D level . I t
is strange tha t w can n o t  be specific but expert ipprl isals
d i f f e r w i d e l y .  At the  leas t  opt i m i s t i c , one’ could argue
that availabl e space capacity today for all of OPEC may
not exceed 1.5 MMB/D. If this is the case , then the
moment fo r  a Saud i  decis ion , w h e t h e r  to increase  p e r m i t t e d
produc tion, w i t h  or w ithout  a pr i ce  in crea se , or a lowering
of product ion , may have to be made .  If the choice is for
the former , the world demand could be met.
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iven  f o r ec a s t s  of Free World impor t  demand
r a n ~~inq from 27-44 MMB/D in 1985 , adequate producing
‘ q i c i t y  may e x i st  in  OPEC to meet 1985 i m p o r t  demand .

~he Persian Gulf represents well ove r 50~ of total OPE (’
i ’ r d~ ctive capacity in 1985 , an d OAPEC capac i t y acco u n t s
‘or over 60% of 1985 OPEC productive capacity . Also
n . t e  the d o m i n a n t  pos i t ion  of Saudi A r a b i a ;  Saud i
‘i p .icity alone represents 30-40% of OPEC productive
at acity :n 1985.

P r o d u c i ng  capac i ty  alone w i l l  not de te r m i n e  a c t u a l
pr elucing levels. Possible producin g levels , q i’cen
n roducing government economic needs and goals , a r e
suggeste d below . These figures are based on indications
received from statements of producing government policy ,
i.e. Kuwait has determined to restrict production levels
t. 2 .5 m i l l i o n  b/d for conservation reasons . Venezuela
has also limited production for conservation reasons.
:r a i i  and I raq are committed to e x p a n d i n g  p r o d u c t i o n  to
8 m i l l i o n  b/d and 5 m i l l i o n  b/d , r e s p e c t i v e l y ,  by 1985.
Other fioures also reflect anticipated production figures .
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Poss ible Production Levels
Middle  East  and Other OPEC
Nations, 1980 and 1985

(MMB/ D)

1980 1985

Saudi  Arab ia  7 . 9  9.11

K u w a i t  2 . 5  2 . 5

Iraq 4.0 5.0

PAP 2.5 3.0

Qatar .5 .5

I r a n  8 . 0  8 . 0

(Persian Gulf 24.5—265 28—30 )

Libya  1.7 1 .7

Algeria .7 .7
(OA P E C ( I r a n  1 8 . 9 — 2 0 . 9  2 2 . 4 — 2 4 . 4 )

subt rac ted)
Indonesia 2.0

Nigeria 2.5 3.0

Gabon .3 . 3
Venezuela 2.0 2.0

Ecuado r .7 .7
(OPEC 34—36 39—41

Source : Congressional Research Se rvice , “Towards Project
Interdependence ,” p.55

Other forecasts of actual OPEC production are similar:

1980 1985
( MMB / D)

Exxon 3 1 — 3 6  3 4 — 4 0
OECD 1 28 30

Other — 27— 35

“Include s production for OPEC internal use and Comecon ::,irket
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In genera l  the trouble with the forecasts is
th3 ~ ‘PEC p r o d u c t i o n  is conside red as a resi dua l . In
‘rher words , Free World demand is calcul,,t,”l - m t

~ rid production is calculated; it is as ucum I that ccr i:(’
r duu’~~ion w i ll inevitably (rover the difference . l b - c ’

seems to be no inherent reason why this should C -  th ’
-use .

Taking some liberties with the forecasts hewc ’~c - r ,
it is possible to demonstrate the development of an
i ncreasingly tight oil de mand/ supp ly  s i t u a t i o n  h e c i n n i n g
a~ early as 1980 and certainly by 1985.

Possible Production Level Free World OPEC
Con~~ essional Research Service Oil Im~~ r t R ~~~~ rements

l 9 8~ l~~8S 1980 1985

3 4 —  9~ 39—41 37 lx x ori 40
‘ss OPEC

1 n t - r n  i i
2.2 4.0 Eberstart

35—37 30 Base 37
con 34 Bc oh 44

- , ‘ i s  . 5 , ~O 3 3 — 3 5  C c n 9 . H  3 4 - 4 0
31.5 33.5 34—3 6 — c O i r 4 — cc

iCe suggestion is that the cii  demand/supply s u t i u t i o n
is i r o r e a s i n c l y  f i g h t and moreover there is no inhei r ’
x ‘ i s e r  why ‘ I t t ’ p roduc t ion  shou ld  a t t a i n  C
1 ’ -.”- Is. Competition for available suli i1. w i l l  I”
I ‘ ‘nse . In  the case suggested above , OPEC oil ~~r’’~1uc’ ion
r a y  barely cover Free ~‘arld oil i mport r u l r ’ r ’ rc  s i n  l ’ s S .
In 1985 , onl y Saudi Arabia , Kuwait and  V. zuela c , :  have
S u r ’ ‘apaci ty. Beyond 1985 , decreases in oi l
a ’’ribu ’able to greater contributions fr ’’ -

rgy scurces may not be a d e q u a t e  or  im ” l y  ‘ c u u r L
; r,”’en~ serious short ag es.

Indeed , the poss ibility of shorta ges begins in 1980
and merely becomes more acute by 1985. Beyond 1985 ,
world oil product ion may peak and serious short m i r s  ‘ ,i i u
be averted onl y with the timely contribut ions c ’ t  .it,rn citi v, ’
energy sources. Saudi A rabi cm , howeve r , may have s u f f i c i e n t
spar e capac ity to ease but not necessaril y resolv e the
oi l supply/demand situation .



P .  € 8

I I I .  ~~~t e r m i na nt s of 5~~p~~1

Having suggested the bare adequacy of OPEC ~roduct1onlevels for meeting Free World oil import requirements , i t
se -ms reasonable to ask : ( 1 )  What  f ac to r s  w i l l  encourage
or d i s c iu r a g e  OPEC production at even these just ifr~~uate
levels; and , (2) what factors might induce higher or lowe r
rr tuction levels. In addition , the answer to these
qu e s t i ons may lend some i n s i g h t  i n to  f u t u r e  o i l  p r i c e s .
Finally, it should be remarked that it will be a combination
of econom i c  and p o l i t i c a l  f ac to r s  w h i c h  w i l l  - i . ’t e r m i n e
actual OPEC production levels. In effect , given what
can be done , what will be done ?

Factors which assist in the determination of production
le”,’ls include :

(1) Population — co the assumption that countries
with larger populations need hiq ruer revenues to provide
5(00 minimum of economic and social investment necessary
to: (a) maintain political s t a b i l i t y ;  and , (b) encourage
eeonomi c development and self-sustaining economic growth ,
high population coun’ ries need to maximize oil revenue .
;~h c1 e population undoubtedly has some effect on the need
b r  o i l  r evenues , the goa l s  of the  go ve rnmen t  p rov ide  a
mo r ’ dir,’-’, l i c k  to r v r ’r mu e  needs than pure population
stat istics . The more amb it ious the government ’s qoals
regarding the future of the country, the hi gher the
revenue needs.

(2) Structure of the Eco~~~~ - To the extent
‘ h t  a m b i t i o u s  government goals can be underwritten
by I nc - crce ’  from various sources • the need for oi 1 revenues
m ay be less compelling . While i t  is not a n ti c cp a t e d  t h a t
m y  producing government will settle for less than its
slib lect ive ‘(ud gment as to an equitable return for its oil ,
with a watchful eye on other producers , additiona l sources
of income may permit a country to produce less oil
currently so as to extend the life of its xeserves. Oil
as a percent of Gross Nit icna l Product , oil as a ~ of
invernment revenue and oil as a of exports will give
some indication of the importance of oil in any give n
econo my.

(3) Deve1o~~~pt Plans - Government development plans ,
even W i  th th recogni~i~ii that , for many of the OPEC
countries planned allocations are rarely actually spent ,
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some in d i c a t i o n  at  t h e  d i r e c t i o n s  a c o u n t r y ’ s
l eade rs w o u l d  i l ke  ‘ o t a k e  a nd the p r i c e  they ire
W l l l l n u  t o pay . Beve l o p m e n t  : lan s  w i l l  s ug g e s t  t h t

o i  i mp o r t s  and  hence , the i 1 ” m e  needed to Pd’1’ I o i
l : ’ t c o r C .  De v e lop m e n t  p l a n s  w i l l  s ugges t  t h e  p o s s i b i l i t i e s

r 1~~m i t a ~ i o n s  on the dev ej o~:ment  of o t h e r  source s o f
r eve’ i~~e .  Development  p l a n s  t h e n  can be u c ; m ’ I u l  i n d i c a t o r s
0 1 a c o u nt r y ’ s f u t u r e  income r e qu i r e m e n t s .

( 4 )  Oi l  Reserves - The s ug g e s t i o n  h e r m ’  is t h a t
-; o ” t - r n m e nt s  w i t h  lowe r reserves  may be more cautions i n
~‘ i r  a l l o w a b l e  levels  of p r o d u c t i o n .  To ex t ~~n i  t b’
l i f e  o~ res erve s , conservative production levels mi ght
La i d c nt e d .  P r e s u m a b l y  c o u n t r i e s  w i t h  l a r ger  reserves
~ an  nroduce  a t  h i gher  l eve l s  and s t i l l  be s u re  of f u t u r
p r o d u c t i o n .  By the same token a c o u n t r y  w i t h  low reserven
bu t  c o n s i d e r a b l e  p o t e n t i a l  f o r  develop in ; a l t e r na t i v e
Sour - m s  o f  revenue may e lec t  to produce a t  h i g h e r  l eve ls

i f i n a n c e  maximum development of promising economic
ne ’tors.

~;one of the f ac to r s  are  dete r m i n i s t i c  - t h a t  is ,
w : i l e  it may seem r a t i o n a l  to an ou t s ide r t h a t  a SJrluIc ’
f a c t or  i n f l u e n c e  p roduc t ion  in a p a r t i c u l a r  w a y , it is
conce ivab l e  t h a t  f rom a d i f f e r e n t  p e r s p e c t i v e  the  same

t ct o r  suqoc ’s ts  a d i f f e r e n t  course of a c t i o n .  Noreo ’cer ,
he f a c t o r s  may pu l l  in  opposite d i r e c t i o n s . I n  e f f e c t

i l l  t h e  f a c t o r s  suggested do not n e c e s s a r i l y  p o i n t  in  .1
si:~c rl e , unamb iguous di rection . In a d d i t i o n , the f a c t or n
i r ’  no t  ir . i i t ’p c ’nden t  of each o ther  and a comp lex mix of
‘lce :;~: Ia c t rs , and o thers , w i l l  dete r m i ne  a~’€ u a l  p r o d u c t  ion
le”m ’ l s .

In  a d d i t i o n , price become s an i m p or t a n t  c o n s i de ra t i o n ;
if t r i ceS  are hi qh , countries with low oil reserve
possibilities may be better able to obtain a hi gh rat o of
i ncome f r o m  lower levels of p r o d u c t i o n , f r e e i ng  the
g o v e r n men t  f r o m  the choice be tween c o n s e r v a t i o n  an d  needed
r tc ve n 1, 5 . ‘Fhe s t r u c t u r e  of the oil market will also be
im ort a nt. In a ma rket with l i t t l e  spa re  c a p a c i t y ,  a n d
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a t i ght  o il supply/demand si tuation , the need for
deliberate production restraint is reduced.

It is suggested here that it is precisely a complex
n i x  of economic f ac to r s  and p o l i t i c a l  o b j e c t i v e s  w h i c h
w i l l  determine the now famous absorptive capacity which ,
in  t u r n , is supposed to dete rmine p r o d u c t i o n  l eve l s .  A
definition of absorptive capacity can not be separatmo:
from the goals of statesmen — from the visions leaders
see w ith regard to the future economic and poli tical
s t r u c t u r e  and role of their nation , domestically and
internationally , including the emphasis placed on
military expenditures. It will never suffice to say that
a particular nation can not make use of the f nds
oenerated by oil production in domestic econc~ ic
~:t ve lopmen t  because the use of f u n d s  is t i ed  to t h € -
hc ri zons and images in the minds of statemen. Additional
i ncome itself will broaden these horizons . Increased
i nternational influence will be accompanied by more
‘ :.:ternal goals , increased international resp~ nsibi 1i ties
a n d  qreater opportunities for adventure .

Perhaps the greatest of these responsibilities derive s
f rer’ the very importa nce of oil , not me rely to these
loic s , hut to the industrialized nations as w ] l .  Production
levels will also need to reflect a careful consideration
of the world need for oil and the certain depe~~1ence of
the Free World on oil imports . The desire for maximum
oil i ncome must not overstep some invisible , but never-
theless real line where the threat of oil shorta4€ ’s or
oi l p ri ces so h i gh as to result in shortiqe because of
a real i nability to pay, exceeds any possible cost of
action by the industrialized States against the “il -r e-
sponsible ” oil producers .

The issue of international responsi b ility is a real
one. It is inconce i vable that the Western wo tid could
tolerate being brought to its knees by the deliberat e
i n a c c e s s i b i l i t y  of o i l .  To date , eve n t h e  1973  e m b a r g o
did not force the West against the pr ove rb iil wall , whe re
th e only escape would be through force of arms . A car e f ul
b a l a n c i n g  of producers ’ and consumers ’ i i m ’ ’ds is f r a u g h t
w i t h  the danger of m i s c a l c u l a t i o n .  Bu t  t h i s  v er y  t~~~ k of
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balancing is now the job of oil producers who w i l l  have
1 set  p r o d u c ti on  l eve l s  w i t h  one eye f ix e d  on t h e i r

wn  needs and t h e  o ther  c l u e d  to  the needs of • H ’  r’)a
we rs. To the exte n t that h e i r  own needs include

survival of the state and ‘he r eg i m e , the  ne m ’ i ‘ 0 su; p ln
- : : i t e  oil supplies is a means of insuring t i e  irst.

;iven  the o u t l o o k  ~‘ J j - n ~~t ,. d t  - r u  sup ~ j ,,y idemand
situation post—1985 , it will i~ i : f f i ~’uIt t o  c o n v i n c e
t h e  o i l  impor t e r s  t h a t  the oil producers arc’ doing
t b , , ir  b e s t ;  c o m p e t i t i o n  ani c o n f l i c t  a r e  i n h e r e n t  in
this situation.

Howe ver , the asymmetry of in t e rdependence  is not
si’ h that a one-way street of Free W o r l d  dependence
ernt r cc , s .  Ra t he r , to the e x t e n t  t h at  o i l  must be sold , it
is~~~ hr  W e s t e r n  n a t i o n s  w h i c h  provide the q r e a t  b u lk  o f
*hii: oil market and ‘his will remain true ‘hrouahout this
0 ’  fl i r y
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F. Refining

I . Introduction

By f a r  mos t of the t rade in oil represents
traffic in crude oil. Exports and imports of oil
produc t s  are much less si g n i f i c a n t  in world trade ,
r e a f f i r mi n g  that  most na t ions  have opted for  re f i n i n g
self-sufficiency . Products represent only 15% of total
o i l  t rade . Today , oil products account for 30% of
U.S. oil imports , originating largely in the Caribbean ,
and the U . S .  accounts  for  over 40~ of world oil products
t r ade ; other  i n d u s t r i a lized sta tes have e lected a f a r
greater degree of products ’ seif-sufficience . The last
full year of data make this point:

Imports & Expprts 1975*
(t housands  of b a r r e l s  d a i l y )

Imports ~~ ppr t s
Coun t ry ’Area Cr ude Produc ts Crudc  P r o d u c t s

USA 4,105 1,920 5 205
Canada 815 35 600 200

tin
America 2,040 300 1 ,135 ~., 040

.~~. Europe 11 ,680 930 60 185
‘~idd1e East 140 110 17 ,680 825

~4orth Africa 85 90 2,350 55
West A frica 5 “5 1,960 15
E & h A f r i c a  340 145 — 35
S. A s i a  295 95 — 5
SE Asia 1 ,155 410 1,175 280
Japan  4 , 565 380 — 5
J’ istralasia 225 120 — 50
USSR, E.E. 235 70 720 750
China

Total  25 , 685 4 , 650 25 , 685  4 , 650

*In c lu d e s  q u a n t i t i e s  in  t r a n s i t , t r a n s i t  losses , minor
movements not otherwise shown , mi l i ta ry use , etc.

Soarce : British Petroleum , S t a t i s t i ca l  Review of
The World Oil Industry , 1975.



Tvpicall,y ref in in g facilities have been loca ted
close to m a r k e t s  r a t h e r t h a n  - i t the source of prod’ic~ ion ,
m inimiz ing t l ~~ nc-ed for specialized products tankers.
i~
’i t h  the deve . upment of extensive refininq capacity ,
C0n~-,jrrinc governments captured the value added and
s’a:’-e countries even offset the price of crude imports
with r roducts exports. Most recently develop ing
countries in general , and oil producers in particular ,
have indicated their determination to capture more of

~he benefits of their natural resources by insis’inq
on local processing of raw materials. The intent i’ ’ r
is to replace crude exports with the export of the
more valuable oil r’roducts . An increasing proportion
of world oil trade would then reflect trade in products.

[I . Demand for Refine d Products

Demand for refined products is concentratm ’ i in the
industrialized countries. North America , Western Europe
and Japan accounted for 80% of total Free World demand for
refined petroleum products in 1975 (a total of ~~,O25
thousand barrels a day for the three a reas )  . In t h e
same year , South America , the Middle East , Africa , the
Par East , and Oceania combined accounted for only 20* .
.d ies tions regarding refined products have less to do
with the leve l or growth in demand and rather more as to
how that demand will be satisfied and from where . It
doi-s not appear that products trade will prove any more
dif ficult to coordinate and arrange than the current
t rade in numerous varities of crude oil - which , it
m 1 5  be noted , is itself a coriIl ex process although
local refining provides a value d flexibility in oe ” inci
u n a n t i c i p a t e d  changes  in m a r k e t  d e m a n d .

I r 1 . Refini~~~ Uapaci ty

Current refining capacity is concentrated in the
‘ f r ” ~’ m ” l ) r a d c o u n t ri e s .
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Refining Capacity, 1975

Thousand
B a r r e l s  Da i ly % of Tota l

North Am erica 1 17 ,560 24
Wes tern Europe 20,920 29

Japa n 5 ,345 7
Total 43 ,825 60

M i d d l e  East  2 , 800 4
South America 2 7 , 630  11
Far East  4 , 375 6
A f r ica 1,24 0 2
5m b—Soviet bloc 12 , 250 17

Total 72 ,120 100

1U.S. and Canada
2Latin America , Cent r al America and the Ca ribbe an

Source : British Petroleum , Sta tis tical Rev iew of The
World Oil Industry , 1975.

Every area , save the United States , retains product
self—suffi~cienc’.’. If the Caribbean refineries are
in cl uded , for which the U.S. has been the market tributary ,
the United States has virtual refining self-sufficiency
and capacity to spare . Moreove r , there  is cons iderab le
spare capacity in every area.
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1975 Refininq Aver:e~c- J pari *
ç~paci ty Capacity

( t h o u s a nd  b a r r e l s  d i i  l y )

U n i t e d  S ta t e s  l5 ,~~45 20
Caribbean 1,360 15

W . Europe 20 ,920 40

J a pa n  5 , 345  2 1

1’liddle East 2 ,800 2(~
USSR , E.P. & China 12 ,250 10

World Total 72 ,120 -

Source : based upon BP , Statistical Review of
the Oil Industry , 1975

* Approximate only

It is extremely difficult to predict for more than
a few years what degree of spare capacity may still exist.
A r.-cent a t t e m p t  to do so (P1W 7/26/76) has the 1973
surplus capacity at 4.1 MMB/D; for 1975 it has been at
11.6 MMB/D and in 1980 it may be 8.1 M f4B/D (out of a
‘ a t - a l u s a b l e  c a p a c i t y  of 6 1 . 4  M D B / D )  . If the t o t a l usab le
in 1980 is 61.4 MMB/D , i t  represents a 7.6 1’IMII ’i )  i n c r e a s e
ove r 1975 with n e a r l y h a l f  t h a t  amount  t a k i n g  p l ace
- utside the industrial w o r l d .  How much of that antici pated
increase will reflect OPEC construction is not indicated ,
bu t  g ive n the ex i s t ance  of spare capac i t y  i t  is w i t h o u t
much enthusiasm that the developed states approach the
prospect of expansion of refining facilities among OPEC
countries. Moreover , given control ove r their oil resources ,
the OPEC -ountries can easily enforce a policy of primary
emphasis on refined products exports.
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\ ‘ . P l a n s  f o r  Px ~~ i f l s i on  o f  ( f l l ( ’ l O t  j i l l I g  F- ’ i ej  I i  j r

‘ .5 .  go’~’
, ’ i n r ’ , - n t  f i c u r e ~ for ~1 i d d l e  Pas t r e f i n i n g

‘ i: i c i t ’ ’  i t ’  s l i a h t l y  Ii I r e n t  t h i n  t hose  r e p o rt e d
a~o”’e. A cent inuinq l I d l e : -  w i t h  in  an a l y s i s  of t h i s
y :. - r- ’ s~ in t he f a c t  that ‘He s t i t i  s t i c s  di  f for I c

sourc’’ ‘ -~ source . }P wc’v’ r , the da t a are not suffici en tly
- u t  f -ron ’ , in thi n i n s t - i c e , t o  inva l i d a t - certain
n i  - : ‘ ~;itio ns.

The Ut le r i l Ene r iy Adminiotratjon estjma t Os ~ t al

~ i~~~I1&’ Fast ref m i re ;  capacity at 2 .5 MB/U iu 1974. Of
t hi s  an unt 900 thousand B/U w,s devoted I ) m t  - m u

n -m d , leaving 1 . E, million barrels a day of exportabl’.
c icit’: . ln l~~78 , the same study ind i cates that. t o ’ 1

~‘‘ P a s t  r e f i n i n g  c a p ac i ty  will be 2.8 million P/h ,
h s nt’ 1.8 m i l l i o n  i ’ - a i  l ab l e  f o r  e x p o r t .  I f  sorie of

less cer t  i i  ci r u f i n e r y  p r o j e c t s  a n n o u n ce d  in the
‘he  1973  embargo shou ld  come t o  fruition ar ° nor

1.1 million barrels a day of OPEC c a p a c i ty  w o u l d  be
i v i m l a b l e  i n  1978.  The FEA usc d a u t c l i z at i o n  f a c t o r
of )3~ which appears appropriate given the relative
ease with which the oil producers could compel the

u r c h a s e  of oi l  products . In t e rms  of 1973 demand  f o r
ref ~ned products , 2 .8 million barrels a day represents

(~~ of tota l Free World demand ; 2.8 tr i llion bari-els
a day  also represents only 4~ of 1975 total world re fmn ino:
c ap a c i t y . However , i t  represents ~~~ of w o r l d  t r a d e  in
oil products in 1975 . Moreove r , between 1972 and 1973 ,
I - r e W o r l d  demand f or  r e f i ne d  p r o d u c t s  i nc r ea sed  by
s- n. 3.4 million barrel3 a cl a y ,  or about  8 % ;  OPEC c a p a c i t :

f 2.i~ milli o n B/U would have accounted for over 80% of
t h u r  ; r  w ’ i .  Ex- ’lss capacit , in a West will becorie’
inc re asincly h’ir h-’nsome ~ nd w o r l d  t r i l e  in oil r o d u c t s
is i n fo r - u ; ’ ’  n o d  of r e  i d  T r w t h .

f u r t h e r  e x t e n s io n  of  OPEC r e f i n i n g  c a p a c i t y  could
i l l  s o r e  1 .2  m i l l i o n  b a rr e l s  a day between 1978 and 14~~j

~r d  anoth f r 4 . 6  m i l l i o n  b a r r e l s  a day by 1985.  I t  is
donbt ful tha ’ these levels will actuall y be uch l.Ve (I.
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The (D IT’C c o u ;~ tries have been slow in getting underway
‘.%1t’~ he rr,indiose refinery projects proposed in the
o nor i nu r s ed  by h i gher  o i l  p r i c e s  in  1973 .  The
a r - s o l - i t - ,umler may be w r o n g ,  i t  may t ake  lonqer
‘ P i n  c u r r e n t l y  a n t i c i p a t e d  to b r i n g  these p r o j e c t s  to

ion , but the trend appears certain.

The spec ia l  s e c u r i t y  i m p l i c a t i o n s  of i n c r e a s i n g
~~r o dur t  dependence , compared w i t h  crude i s  e v i d e n t ;
a crude shortfall may be compensated by drawing
on o t h e r  sources .  A p roduc t  s h o r t f a l l  may have  no
cor p a r a b l e  a l t e r n a t i v e  source depending on OPEC s t a t e s ’
po l ic ies  w h i c h  may r equ i r e  use of their refineries , or
the extent to which there is adequate surplus capacity
in ex; ort refineries , located elsewhere to meet the
shortage . Moreove r , product shipments qenerilly require
snc’cialized tankers which make up a small share of the
w -rld’ s fleet; there may not be enough to pr ovi de pro duct
sopr ly from refinery locations more distant than the
ori; ina l refineries whose shortfall causea t n e  difficulty .
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~~ . 
The’ W o r l d  T a n k e r  F l e e t  and The Log i s ti c s  of  S l u l ly

A. Introduction

The Free World tanker fleet bears t h e  r i m  jor
responsibility for the efficient transport 0 1 o i l  t i c
r r o d u c i r r u  areas to the consuming centers . 0’ t h -  25 . 7
“ i l l i o n  b a r r e l s  a day of crude oil  and the  4.7 c ; ilio r
f a r r e l s  a day of pe t ro l eum products  t r a de d  u t  ~ r n m ’ i o c i i l ly
(representing 67~ of Free Wor ld  oi l c o n s u m p t i o n ) , app; xi—
n u ~

- elv  9 5 *  was moved , a t  some poin t , b y t a n k ’ r .  ‘t h e

id .  r u a cy , o w n e r s h i p  and cont ro l  of the f c ot  a r e , t h - r e  f ore ,
essential elements in the geopolitics of er r e r - r y .

The adequacy of the f l e e t  r e f e r s  to th . c a p a c it y
to move oil in the required amounts . In addition , t h e

f l e t can be assessed in terms of its ability t transport
o’ h er  energy sources w h i c h , though of COPD a rat iv ’  ly 1 i t t  le
;nt,ortance currently , may become important in w c r  i i  t r e-fe
in  ~he future . Finally, adequacy may also be e v a l u a t e l
i n  ‘eras of t h e  capacity to serve particular destinat ions;
ti c’ruacy presupposes some flexibility to cl ,~al with nossible
unforeseen developments requirinq log istical chan :cs or
n -arrangements.

C e n t r a l  t o  the  q u e s t i o n s  of ownersh i p a n d c en t  r i
is t h e  avowm’ I i n t e n t i o n  of the  pe t ro l eum e x p o r t  In c
cc -u n ’ ; res t e n t e r  the t r a n s p o r t a t i o n  r h i s e  of t b  of  1
i rel IS t r y ,  and  the consequences  of such a char i e shoul h

a c t u a l ly m a t e r i a l  i ze . The m a gn i  t ud e of 
~ 

o du ce r
r m r t i c ; e i t  i n  w i l l  be important as will be the se c t o r s

i t  w h i c h  they elect to concentrate their a c t i v i t i e s .
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A second c o n s i d e r a t i o n  d e r i v i n g  fr o m  the possible
s h i f t  to o w n e r s h i p  of the  t anke r  f l e e t  to the o i l  e x p o r t i n g
oc iOt ries relates to the importance Western governments
traditionall y have placed on maintaining national shipping
and ship—building capabilities . Because oil trade represents
such a commanding position in world maritime trade (49~
~.n 1975) , developments in oil transport have important
implications for the viability of national shipping industries.

Beyond concern with the tank shi p fleet per se ,
but ;ntimately related to the log istics of suppiy, Js the
question of the security of the sea lanes against limited
war attacks and in general engagements . Concern with the
security of existing routes should be supplemented with
in  a p p r a i s a l  of possible a l t e r n a t i v e  routes and t he
: t r ml i c a ti o n s  f o r :  ( 1)  the d e f e n s e  of a l t e r n a t i v e  routes ,
and , ( 2 )  the  speedy de l ive ry  of oi l  in the event  t h at  the
use of  a l t e r n a t i v es is necessary . In a d d i t i o n , the
:)(tu ’rtLal for  U . S . i n t e r d i c t i o n  of fo re i gn supplies to
t h i r d  p a r t i e s  is of i n t e r e s t .

F i n a l l y ,  the s e cu r i t ’ ,’ and d e f e n s e  of po r t  a n d
‘ m n i n a l  f a c i l i t i e s  i n  bo th  p r o d u c i n g  and  c o n s u m i n g

areas  are of s t r a t eg i c  i m p o r tan c e .  Por t  and  ter :n~~r r a l
f a c i l i t i e s  c o u l d  a lso be assessed in terms of t h e i r
adequacy , i . e . ,  t h e i r  a b i l i t y  to process e x p o r t s  and
taparts in quantities sufficieat to meet national require-
ments.

Analysis will focus on these four areas:

1) adequacy of the tank ship fleet;

2) owners~~ip and contro l of the fleet

3) security of the sea lanes; and
4) ade i uacy and security of p er t  and t e rn i nu 1

faci [ities.
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13. f~dcj~~a Of thC F leet

The current tanker situa tion is one of very larno
excess capacity. In the depressed market conditions of
l~~”5 , s u r p l u s  c a p a c i t y , w h i c h  was  becominq a r roblerr  in
~~~~~ b u r g eon ed t o 114 million deadwe i rht tons (I~~’T -

or il’cut 40% of a v a il a b l e  c a p a c i t y .  By the  end  of 1971 ,
it is estlrnated* that surplus capacity could r e a c h  1.50
m i l l i o n  UWT.

~~t the end of 1975 , the wor ld  tank sh i p f l e ’- t
‘ e t i i ~~d 291 million DWT. In spite of d e c lin in c  o i l
f e n m n i d and c a n c el l a t i o n s  of o r d e r s  fo r  a number  of new
ships , the f l e et ex panded by 35 million DWT in 1975. ‘ihe

- L a l  orde r book at the end of 1975 comprised 610 t a n k e r s
of 8 8 . 5  million DWT. Of these , tankers with an acnor° ;ate
~~ m Iweight tonnage of over 50 million are due for delivery
in 1976 , and a f ur ther 26 mill ion DWT are  to be d e liv e r e d
in 1977. The 1977 world tanker fleet would then e - r n a l
367 million DWT , with no scra;;: jflc

The adeguacy of the fleet can be asses’ed onl’ in
rela~~ion t o  the quantities and types of commodities ‘h a t
t h e  f l e e t  w i l l  be c a l l e d  upon t o  carry and the d,’stination s
i w i l l  be c a l l e d  upon to se rve .  But  the seriousness of
ti ;. surplus capacity situation can be demons trated by
ii e x a m;) ]  r’

I f  F ree  Wor ld  o i l  demand of b e t we en  6 1-6 8  m i l l i o n
b/d i n  1985 is assumed (see O i l , 1 9 7 6 — 2 0 0 0 )  and  i s s u m i n e
f u r t h e r  t h a t  60~ of Free Wor ld  coru su . inpt  i o n  f l o w s  in w o r l d
* c~ e-h , the t a n k e r  f l e e t  would  have to move between 4 3  and
4 8 m i l l i o n  h/ d , r e q u i r i n g  a c a p a c i t y  of l 7 2 — i ’~2 m i l l i o n
D W T. Under  the  wors t  p o s si b l e  c o n d i t i o n s  ( w h i c h  a r e

- xtremely unlikely) , i.e., no new buildings beyond 1977
ar id tdic ’ ret i r e m e n t  of a l l  tonnage built prior to l~~71

* I oh n I . Jacobs arid C o . ,  l t d .  Wor ld  T i n k e r  F l e e t  R e v i e w , 1 9 7 5
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( w h i c h  t h e n  w i l l  be 15 years old in 1985) t he  t a n k e r  f l e e t
‘.‘ ou l d  still total 231 million DWT in  1985 , more t h a n

co meet world oil trade needs .

Longer  term , a n a r r o w i n g  of th e surplus is poss~ b]e.
-n the demand side , f o r e c a s t s  may we l l  o r o v m ’  to be too low .
Deepening U.S. invo lvement in the long-haul market will.
a lso  r e s u l t  in  g r e a te r  t a n k e r  d e m a n d .  On the  sup p l y  s ide ,
new construction w i l l  i n c r e a s e  bu t  a t  a reduced r a t e ;  h i g h
replacement costs (combined with low freight rates) do
not encourage new ships . High replacement costs ulso
discourace scrapping , but the pressure for accelerated
scrapping is irtherent in the surplus capacity situation.
Higher than anticipated oil demand , the beg innin g of
exp loitation of new reserves , reduced n w  construction
a n d  i n c r e a s e d  scrapp i n g  cou ld  reduce the s u r p lus .

To the extent that oil producers enter the transport
r~~s iness  t h r o u g h  new c o n s t r u c t i o n  r a t h e r  than  t h rough  the

~r : h m s e  of e x i s t i n g  ships , the trend toward reducing the
surplus will be slowed , but not reversed. In addition ,
fLi e continued inability of the Independent Tanke r Owners ’
A s s o c i a t i o n  to reach  agreement  on remedia l  a c t i o n  does not
r m u q l ; r  well for reducing the surplus or “stabilizing ” the
tanker market. The familiar boom-and—bust cycle is likely
to continue to characterize the tanker market but the ove r-
s u p p ly  phase will prove persistent . Post—— 1985 , i f  a
tanker shortage develops , increasing frei ght rate s would
exacerbate the tighter oi l  supp ly s i t u a t i o n  antici pated.

In the shor t— to—intc ’rmediate term , the important
po i rJ ;5 that constraints on crude oi l  s u p p l y  w i l l  not
o r i gi na t e  in  a shor tage  of t a n k e r  c a p a c i t y .  R a t h e r , excess
‘i h i ci ty , while nar row ing , will persist.



The s i t u a t i o n  w i t h  r ega rd  to p r o d u c t  t a n k e r s  is
tar d i ft erent . I t  has a l r c ’ ;dy been sue~~~’st’ ch t h a t  in

- i us ~;sr s h ar  .‘ of i n te r n a t i o n a l l y  t rade l oil w i l l  ‘ eke
the  f o r m  of o i l  pr o d u c t s  r a t h e r  t h a n  crude oil. A ‘ i j ht
re finin g situation on the U .S. east coast and th e
n r i t i n u e d  e x p a n s i o n  of r e f in i ng  c a p a c i t y  i. n th e oil
roclucin; c o u n t r i e s  w i l l  r e s u l t  in i nc r ea sed  demand f o r

st e c ia l i z e d  p roduc t s  t a n k e r s . One source s u g g e s t s
‘ P i t  t h e  demand  f o r  produc ts  t a n k e r  c a p a c i t y  w i l l  r each
~ 3 — 7 3  m i l l i o n  DW T by 1980 , and may reach 30 c i l l i o r .  )W’F

b ’, l~~85.  * A c c or d i n g  to t h i s  f or e c a s t  s eve re  ir r i u l an c e s
leve le r in the la te  1 9 70 ’ s or e a r l y  1980 ’ s.  In  17 8 5 ,

he o v e r a l l  sho r taee  in oroduc t s  t an k e r s  nay ~~ a’.’h 63
n i  11’ ri DWT, to be diminished only by some extent ‘tirouch
con” ..’rsions.

1~ has  also been s u gg e st e d  t h a t  de p e n de nce  o r ;
i c o ur t s  of n e t r n l e u m  p roduc t s  is p o t e n t i a l l y  more  s e r i o u s
than cierjendence on imported crude when refinir ; ca~ . cit’:’

~s at :’,orrnal near — full utilization and it is difficu l . t
to shift rap id ly from one refining source to another.
To ‘he e x t e n t  t h a t  oi l  e x p o r t e r s  expand  t h e i r  c :mnici’ y
i n  the t r a n s p o r t  a rea  by in c r e a s i n g  t h e i r  p r o d u c t s  f .irD:t-r
ear - aPI l i t . 7 the deqree of p roducer  cont ro l  over pr o d u c t s
mac I’: even more serious , i.e., even if spare refining
car - ici L y is available , the log ist .i ’al element ma ’~’ be
ar ss in ; to take advant :mge of it.

t~a t u ra 1  gas r e r n , i in s  very  much a “ l o c a l ”  el m e r r y
source t; e l  closely to the loca t ion  of p r o d u c t - ion , ri

he abse nce of - i r r e n t l y a v ai  lalilc’ ic-g i s t ;  c s y s t  “as
( r i  r * l i  nes , L~ c ta n k e r s  m u d  p r o ce s s i ng  f ad  I i res.

h i ’ ’ ’ ’  b o i  i n i ng U . S . , Ca n a d i a n  and , i h i P  l y , D u t c h
uroduct I on in the next devade and demand for lore’
vol imes  o f  n a t u ra l  gas , a n additional ; ‘ ; a n t i t y  of  NG
may  f i n d  i t s  way  i n to  in t er n a t  iona l  t r a d e . M ;’h of i t ,
r i ow ev e r , is e x p e c te d  to move v i a  p i pel in e ft ;’ I r a n and
th ’- Sovi et Union to Western Europe .

*rJrPWry
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At the i t o h  of 1975 , the riurnh;t r of LNC carri ers in
si t- vic e was 28 (capacity 1.7 million cubic n i i ’ t e ’ ; s) . N W
N . ‘, - e s si ’l s  on orde r t o t al  3 -i , w i t h  an l g e r i ’ i ; u t  e carr ‘‘in :

of  over  4 . 9 m i l l i o n  c u b i c  m e ter s .  h ewe r , the
ava il ub ; l i t ’ ;’ of  ad ; ’ ;u a t ’ ’ I N h  t an k e r  c m p u ( 2 J  ty  is not t i e

1 : 1 1 ’  fa cto r l im i t i n g  PNC t r a d ’ ’ ;  t h e r e  ire se t  i ou s  t ‘ c h i m e —
t o - t i c - i l p r oblem s in h i b i t i n g  the g r o w t h  -of I N C  ‘ r o l e  is
t h e  Algerian experience warns , c ou p l ed  to st . iqqe r m n :
increases in capital costs .

A f i n a l  consi he rat ion In this discussion ot flu ’ ’
a i i ’ : iucy ct the won Id t inker f l i t  : e i u t i - r ;  t o tb
- c o n t i n m i n c: ‘ rend  t ow a r d  l a rg er  t a n k e r s . I n  l i / f , SH ’7

P w o r l d  t a n k e r  l e t  c o n s i s t ed  of s h ip s  n t  I :15 ,000
and  o v e r .  In d e ed shi ps o~ 205 ,000 iff’I’ m i d  o r

c o n s t i t u t e d  50 % of the  t a n k e r  f l i t  and 7 6 %  ot  t i e
-
, :;n m ~e b u i l t  ~n 1 9 7 1 — 7 5 .  The t r e n d  t o w ar d  l a r g e r  s h i p s

re i t s  t ea t  economies of scale may h i  r ; ’a l i z : c i ;  it 1150
r a y  me..m n less f l e x i b i l i t y  in t i m e  even t  of n ec e s sar y
r e  i r r a n g i  -re n t s  in  the log i s t i c s  of o i l  supp l y .  inc:reas’-a
g u t ; ’ it ies of o i l  can be d e l i v e r e d  to a single l o c a t i o n
I a ‘h e  t imber  of b eat ions se rv iced  may dcc’ ] i n c .

Thu t i rd ’ ’ r f 1 . - i t siz’’—mix w i l l  hi . ’ ’ tO fu-
i n t l  c i ’ lob ; for t h i - U n i t  al S t u ’ es l ucks t h i ’  S ; i p i ’ i  ; o i t

- i” ii i t es i w r ‘r V r i ;  We s t l i i i  ~ ‘ ‘ and  ,J u t  - i t ;  . ‘Iii ’ ‘ o ri I v
i I w .u t or u.s. port (ti h u f li of h u n d l i n u  150 ,000  lf-~’I I ir:k ’ ’rs
u s ! - ( -  l7 (’lCh , C a l i fo r n i a , w i t s  i f - m y I t . ,  i - - i t t  Ii ’ and
let ; A;i c’les l i m i t e d  t o  125 ,000 DWT. N I  unt i i  U i ’
H f ’ s , a t  p r ese n t  j i l a n n i r i g  1 ‘ ‘ ‘ ‘ i ’ I s  and  com m i t m - . - n t s , w i l l  t he
u . t ; .  lie c on s i d u ’ i . -d  il lo f t O r t ; ’  ; ‘ ‘o;;o m i c  , u d t ,’an t ~‘ 1 ’ ’  c t  the
V1~CC. The l , ( i (j P  - u r u l SFAI ) ( u ’K p ro j e c t s  w o u l d  her; civ ; the
U . S .  t w o  h i u l f  f a c i l i t i e s  r~~; , i k i l ; -  ot  r e c e i v i n g  500 , 0 0 0
[)c’; F tankers. Unf 11 h i t , i t s  kg i ’ r m b’nce upo n the sm~i I l e r
‘ i l l  r i ‘ h i  um s i ,‘ ‘ - ii hi s be 1 0 , 000 1 WI u s ix t r ‘a,’

T lu ’ ’~e’ ‘:.-ssels arc’ r i o t  now in s;irt . l ;s and ,u i r o qrmrn t o  lflS~~;
t H u r  r ep l a c e m e n t  i s  a m a t  t e n  o f  h i g h  n o t  t on a l p n i c r r l t v .
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In corlc l tis i,on , u l e p t u t i ’ ‘ii’ n i’ r , u l ci t i tle c i i  ‘

ca; i ’ l t ’ ~’ s eas i s s i u r e d  for some ‘ ice to i ’ m, ’ . I n  t i m . ’
U i i  o~ p r - d u c t s  t rade t h e  shor  i -I erm o u t  l eek  i t ;

f t  :h~ h - u t buil uh in u p roirr im s ci~~i ld  r i ’ ; ’ i i ’ h ’ ,’ I ~ ‘ ‘ m u 1 t o r i

‘Ii ‘; 1. i ‘ r - u va i l a hi  1 i ty alone how - ‘‘er , i s ii i t  a sii l I I t ’ I ’ u i
ecridi t j o n  f r  expandino world I- Ni ; t t i - h ’ ’  wh,’re 5 0 1 1’:’
con s ’ ta ints arise from t echrr ioqica l and . ‘ ; ‘e n om l c ’  t , e ’ ’ o r r ; .
i ’ i r ~~u l  ~~~ be cause  the tanker su ,o:—mi x may hove set”’
bi .’ i r i n c  on t h e  f l e x i b i l i t y  a r i d  adap t a b i l i t y  o f  th e ti , , ’ - ’’
t he  t a , u r e  s i , ’ u ’  d i s t r i b ut i o n  o f  the f ] , , t  w i l l  be of
S t . r u  t~ eq i c m O o  : t - ncr

(w n e r sh  in mod Co nt r o l

h x c er ; s c a t i . ’ ;t y  h i s  d r i ve n  f r e t - r h ’  r i t ’ ’ r ;  dew ; . ~h
h r  r ’55 ( ’ j o h a r i ’ t i ’ r  of ‘he t a n k e r  m a r k e t  r e s u l t - :  i n

- ( ‘ O r  I Ic’ tog trends. (ri the out ’ h .mn d , t un ki ’r :- -

u ’ ’ , u  i l u l t ’ ’ f ’ ;  salt i t  r i l a t i ’ ,’i’ly low pr ii .’eS . (in th ’~
‘he r hand , r h i ’  ‘ u n k e r  bu s i n e s s  h- i t d i y  loo~ s i r i v i t  l r c r .

. n  ‘h e  a id s ’  of ‘ f - s e  cont  r a d i c t  ry  r e u s u r  -n , t h  o i l
r r e l u .’ e rs  ha ’,”’ repeat’:’dly ind ici t ; .’d t h e i r  i n t i e t  ion to

in” ’ r o l e  i n  t he  t r an s po r ’ i t  ion ‘‘nd of ‘t i e  in ’ ’ r r u a t  i O f l : i 1
u n d-us ’ r y .

Data on the “ e f f e  - t  i.ve ” n a t  me ni al ity of the w or ld
U i r k ’ ’ r  f leet are extremely d i f t  i c ul t  t o  ‘ - h t u i r i . I r i c ’ ’ u d ,
‘ m n k ’ r s  a re  o f t e n  r -o q i s ’ i ’ red u n  n a r ’ ic ril c fer’’i :ni co,~fl ’ r i e S
‘hat specialize in prov idin ’i tOvor P h ’  ‘ ix ‘c u t r , ’ r ’ fo r

this tyoe o f  business act i v i t’ ,’ . A ,s - u t o t a n ’  i - i l r r op  t tar :

‘ h i -  w o r l d  ‘ank ship fleet te n ‘under , ‘ f l ion of c’ . r ’ ’ o n i c r
~‘- t  L c u l r r l y  L i b e r i a n , Cr ‘‘i’k a ral F i n  i r ’ i n ; l u r ‘ l i - i s .
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Table I

World Tanker Fleet at End~ 197 5*
(Million OWT )

(Vessels 10,000 DWT and ove r)

Oil Government Share of
Flag company Private and other Total  Total

Liberia 26 64 .3 90 31%

Norway —— 25 .2 25 9

U .K . 22 11 .2 33 11

Ja pan 4 27 — —  31 11

USA 4 5 1 11 4

Pan ama 5 4 —— 9 3

France 9 4 .1 13 4
Greece -- 16 -- 16 6

Other Wes tern
Eu rope 14 22 .3 36 12

Other Western
Hemisphere 6 —- .2 6 2

USSR , E. Europe
and China -- -- 8 8 3

Other Eastern
Hem isphere 5 7 .2 13 4
Total 95 185 1.1 291 100~

*Excl uding 43.6 million DWT of Combined Carriers

Source : British Petroleum, St a t i stical Re~ iew of the World Oil
Industry , 1975.
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It is possible however , to identif y the U.s. -
owned and allegedly “controlled” flee t sailin g under
hoth the U.S. flaq and flags of convenience.

Table II

U.S. Owned Tanker Fleet , 1974
(Million DWT)

1974 Total USasa~
No. Million DWT World’ s (DWT)Fleet of Total

306 10

U .S. 84 9

116 5

Liheria 411 36

All Other 135 9

Total 1,052 69 255.8 27’~

The U.S. share constitutes over one-quarter of the world
tank ship fleet with a capacity for transporting some 18
million b/d of oil.

The Soviet fleet constitutes some 3% of the world
total and has the capacity to transport 2 million b/d of
oil. Given Soviet self-sufficiency in oil and the use
of pipeline s to service Soviet customers in Eastern and
Western Europe , the Sov iet fleet is probab ly more than
adequate to meet current Soviet needs .

The Soviets are expanding their tanker fleet , perhaps
in anticipation of domestic requirements for Middle East
oil. However , Soviet intentions are unclear since the
DWT of the ships envisior~ed in the Soviet plan (300 ,0000WT)
exceed the capacity of Soviet Black Sea and Baltic ports .
Thus there is a possibility that the Soviets will enter
the world tanker market for shipments between two foreign
ports . It is not anticipated that Comecon tonnage seeking
employment in the international tanker market will be of
su f f i c ient magnitude to a f fec t  the marke t s tructure .
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Instead , it is likely that the Soviets ~re preparingf or two things. First as has already been demons tra ted ,
some increase in Soviet imports from the Middle East is
likely and enlargement of port facilities w ill occ ur .
Second , Soviet spare capaci ty could be used str ateg ically
to support friendly producing or consuming qovernments
in conflicts with the Western oil companies , other tank
fleet owners , or particular consuming governments. The
existence of the Soviet option may be important at some
point in time (as it has been in the case of Cuba)

While the Comecon fleet is firmly under government
control , the same can not be said of the Western fleet.
In 1975 , 33% of the world tanker fleet was owned directly
by the oil companies. It is also likely that these same
compan ies dominated the private charter market as well
(64 % of the fleet) . Only about 4 % of the world tanker
fleet was owned by governments ; excluding the Communist
countries , less than 1% of the total Free World tanker
fleet was government — owned. However , ownership alone
does not exhaust the potential for control. Given government
s ubs idies to national ship builders and shippers it seems
likely that the extent of government influence in the
shipp ing industry is far from adequately reflected in the
l~ ownership figure .

A significant element in the continued role of the
private oil companies in the producing states relates
precisely to their ability to manage the complex logistical
supp ly system in an efficient manner . In the long te rm
this ability may be a wasting asset but given the likeli-
hood that development of an OPEC or OAPEC tanker capacity
w ill be slow , this oil company role may be si gnificant for
some years to come . In fact , the oil producers may prefer
to refrain from potential competition amonq themselves and
the necessity to take hard allocative decisions by permittinq
the oil companies to cont inue to per form this func tion .
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As increasing quantities of oil are turned over to
the national oil companies for direc t sales , the oil
producers will both expand their own tank ship fleets
and enter the tanker charter market. In spite of the ir
declared intention to expand their participation in the
world tanker fleet , the oil producing states apparently
have t aken  r e la t ive ly  l i t t l e  advantage of depressed
pr ices  for  ex i s t i ng  tankers  to en large  the i r  f l ee t s .
In l i n e  w i t h  wha t  appears to be a par ti a l i t y  fo r sa fe
i n v e s t m e n t s , the producers remain  c a u t i o u s . C u r r e n t
torecasts suggest a rapid expansion of producer—owned
t inker capacity , but their involvement continues to
r~ ’present only a small f ract ion o f the wo r ld f l eet .

Table III

OPEC Countries: Tanker Fleets, end-1975
(Mi l l i ons  of DWT)

Existing On Order Total 1-

Kuwait 1.3 1.2 2.5

Saudi Arabia .7 .3 1.0

Iraq .4 1.5 1.9

Abu Ohabi .5 -- .5

Unspecified Arab2 -- .8 .8

Iran .7 —— .7
libya .4 1.0 1.4

Algeria .3 .4 .7

Venezuela .4 —— .4

OAPFC 3.6 5.2 8.8

Total 4.7 5.3 10.0

‘does not sum due to rounding
2Country of registration not yet decided

Source : John I. Jacobs and Company , Ltd ., “World Tanker
Fleet Review ”
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‘l’he t ot ,L  I OPEC fleet r i p r i  -sen ts of t he t o t  ~ l I 97 ‘T
wo r ld  t ank  shi p f l e e t .  The OAPE C i l e e t  c o n s t i t u te s  8 8 1
of the OPEC fleet. The OAPEC-sponsored Arab M a r i t i m e
Pe t ro l eum Transpor t  Company , (AMPTC) , founded  in  1973 ,
w i t h  an a u t h o r i z e d  cap i t a l  of $500 m i l l i o n , r ecen t ly
placed orders worth $ 24 0  m i l l i o n  fo r  the c o n s t r u c t i o n
of f o u r  s u p e r t a n k er s  to f o r m  the nucleus  of the AMPTC
F l e e t .  Even an a n t ic i p a t e d  Arab f l ee t  of 20 m i l l i o n
DWT by the ea r ly  1980 ’ s w i l l  represent  o n l y  a marg i n a l
c o n t r i b u t i o n  to the world  tanker  f l e e t .

However , e n t r y  i n  the c h a r t e r  m a r k e t  is c e r t a i n l y
a p o s s i b i l i t y  and s p ec i a l i z a t i o n  in  p a r t i c u l a r  sec tors
of t r a n s p o r t , i . e . ,  products  c a r r i e r s  and  LNG ve s sel s ,
w o u l d  inc rease  the impor tance  of the p roduce rs ’ f l e e t
if in  f a c t  they move in the d i re c t i o n  of s p e c i a l i za t i o n  —

a t rend  not yet  c e r t a in  bu t  a n t i c i pa t ed .  A lg e r i a ,
h owever , is concen t r a t i ng  on LNG c a r r i e r s ;  by 1979 ,
A l g e r ia  w i l l  own 10% of the wor ld  LNG f l e e t  c a p a c i t y .
Saud i  Arab ia  has indicated its interest in product tankers.
Concentration on products tankers  would also enhance the
position of the Arab fleet , particularly as shortaqes are
f o r e c a s t  in this area .

W h i l e  the to ta l  capac i ty  of the p roduc ing  c o u n t r i e s ’
f l e e t  is u n l i k e l y  to make more than a marg ina l  c o n t r i b u t i o n
to the  t o t a ]  capac i ty  of the world flee t, concentration in
particular areas could give this fleet economic/political
i m p o r t a n c e . Produce r governments  could r e l i eve  them-
selves  of the bu rden  of world  s u r p l u s  c a p a c i t y  by r e q u i r i ng
use of their flag/charter tankers . Perference for such
tankers is an avowed objective of produce r governments
even though i t has not yet been applied in a manner which
s er i o u s l y  a f f e c t s  e i t h e r  the economics of supp ly  or i t s
secur i ty .

Tradi t ionally, control  over transporta tion was cons idered
a v i t a l  l i n k  in the chain of in tegra ted  oi l  opera t ions .
In t e r e s t i n g l y, in terms of producer gover nment partic ipation
i n  the world t anker  f l ee t , i t  seems certa in that expa nded
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i nvestments in oil transport would raise the cost to
t h  producers of any future embarcjo or purposeful sq~~ly
disru p tion. To the extent that the o i l  ex icir t i n g c ki r ’ r i S
expand t h e i r  role i n  t h e  o i l  supp ly  lou i St ica I syst (r
thi v nay i ncreas 1 n i l  y share the consumers i n t t - r e ~ - t t i
umie th and continuous flow of oil to ma rket.

N a t i o n a l  Shi~~~ ng Industries

Decreased oil demand , excess capacity, low freight
rates and the inc reased participation of the oil producers
in the world tanker fleet have raised serious questions
reqarding the viability of national shipping and ship
buildings industries . To the extent that the surplus
capacity situation persists, nationa l industries will
be under additional strain. Historically, governments
have considered a healthy shirping industry to be a
necessary element of national security policy. It is
l i f t  icult to think that this attitude will change .
Subsidies and national preference laws may proliferat e
and ‘he potential for international conflicts amoni;
the ; laws will increase over time .

E. So -u ri ty of the Sea Lanes

~~~~~~~~~L2L ~~~i?2~(% of world’s active ocean—
i o i n g  fleet on main voyage)

Voyages From
Carib- Middle North

Voyages to USA bc-an East Africa others T o t a l
USA ~T~% LOt T~~% i7~T ~~~~~~~ l~’ •~~Canada  0.5 3.0 — — — --— 3.5
Other Western

Hemisphere 6.5 0.5 2.0 9.0
Western Europe ,
N.afld W. Africa — — -  1.0 42.0 1.5 3.5 48 .0

F. & S. Africa and
S. Asia 1.5 - - —  - — - 1.5

J a p a n  11.5 0 . 5  2 . 5  14 .~~
Other Easte rn
Hemisphere  0.5 4.5 — —— 0.5 ~~. S

(JSS It , E. Europe
and China 1.5 --- --- 1.5
Total 3.0% 5.0% 76.5% 3.5~ 12.0% l00~

So~i:~~~: B P , Statistica l Review of the World Oi l Industry , 1975



PRINCIPAL INTERNATIONAL OIL MOVEMENTS *

~~~ ~~~~ 
- - -  - 

~~~
‘ - -: ____

~~~~~~ • 
.
~~
, . , .

~‘ - ~~ ~ - ‘:
-i

_
_ -  )~~~~~ -~

-

.
--‘ 

. 

-
- - ~~~~~~~~ ~~~ . _ _ _ _

4 ~~~~I. I ‘ - - .

i~~

,~~~~~~~
‘•

1975 . ‘ 
. 

~

4 ~~1 _

0 t i iii t r i  t~i j i b  I V I  I V I I i n  tixiulnhleil rapid l y iii wor ld Ipi rn rirohl ; I i~~~~ • I II l I i , b i h h  th i  I IS, ,

‘ re  r I j  ,r rj o - w  0 w I t , . ot the arr , ,w — ri rh, ri-,ap- , (.hanq ed sig nit il an hl y wh en th e ,~i Canal w as ; l b0,1
shove are r~~~

p , ;,b I, I V ri volum e’, f m uds oil and petro 5t~ pping in ¶ 9h 7

* from Middle East Oil , Background Series , Augus t , 1976 ,
Exxon Corporation .



- L ~ZLI~IiOfl~

~~~~~~~~~ ~~~~~~~~~~ 

. 

. -

0 C E A N 
R i ,

% C 
‘~~ - 

,-
~~ N 

~

‘I P” 
~~~ c’—’.~ 

‘ e.n~
h k. Pen

o ~ ~~f’~~” 
~~~~~~~~~~~

1 
~~~~~~~~~~~~~~~~~~~~~~~~~~ Ic 

- ~ 
./ ~~~~~~4$~~ fl

o 
‘
~~‘ ,,~ ,V’ 

.Iie~ i.er 

‘ iil I’ ~
‘A R i i ~~~~~ ~k, ~~~

Os 
•

-~~(drrsr n 

M ,

\ 
~~~~~~~ 

( ~ 
\ ~~~~~~~~~ ,Leth

~~~1 ’ 

‘Ii’ ~~~~~~ ~~~~~ ~~ rit 
‘~ 

5. 
3

4 

~- 4~ 
-‘ 

--

i~ 
-
~~ 

‘-.. ØII’~~ 
W~~~~~~~~~f lc re~

°1’ ‘
~ 

• ‘ 
- — —

t. ~~~~~~ 
.
~~~~~ , 

~ I~~~
’

• 
~

1

1
A 

6 

•

~~- ~~~~~~~~ 

:~~

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~ 

— • 1

~~ %c;’~ ~~~~ ~ 
~‘ ~~ ~~~~~~~~~~~~~~~~~~

— 

V kj~ ~~~ 
- I - - .

~~~ 
:~

~ 
q. 

“ 

~!~ij ~~~~~~~ ~~~~
+ -. 

-
~~ ‘ .

.i
~\ 

4, 
1~ 

- 

- _
‘4 ~~ 75’ •~~~~~~~~~ ~:1~~W ‘~~j

° ~~~~~~~ / ~, 
a~~~~

’ 

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

ti;. 

- .4 
~~~~~~ r~~~’

6’ ‘-‘ ~~~ o 
4. I, 

~~~ ~ ~a 
I

0 
‘~~ “ ~~~~~ c~ 

-

~ ,~~I1L_Jlh - 

.
‘

~~~ 
‘•

~~~
• 

- , 
~~~~ ;~~

,.., 
c~ ;~~ 

~~~?‘ 

41(;r NI~~J IhI’ 
~~~~~~~~~~~ 

~~

-
~~~~~~~~~~~ 

% 
‘
~~ 

~~~~~~~~ A
H 

~~~~~~~~~ 
.
‘~

~, ~p, 

‘.11 1 1 4  

___ ‘

~~. ‘-

� ~~ 
~~~~~~ %I \~~ ~~~

, ~ ,

~~~ ~~~~~~~~~~~
. ~~~,. 

- 

~~~~~~

S * 
.-. i., _, ,_r

4, 
~.‘ 

pt ’
s w 

iy , , ~~~. 
at 14

‘ S  ~~
. ~~

, 
~~~~~~~~~ * ~

‘. ~.. •1~. 4._ • 7 0~ ‘.I”h-.-F..~
4 ’ • ‘ ~ 

C

H I - ~~e,,iI~ taI t “ 
‘
. 

I)~~4 ’~’

7W4 
iI~9’~~o., . w’~.” ~~~~

S 

‘~~ 
lie ~ ‘~~~

‘ ~.

C
0, ~0 ~~ 

~~~~~~~~~~~~ 

“~~‘~~ ~~~~~

$
4 1  

- ~~~ .~~~

- 

,a-” ) f ,~,n

!11 ~~ o 
/ c ~ 

.~

i~~~. 

~“~“k. 
, ~~~~~ 

.ti ”

/ 
4



- -

if 4 ~~~~~~~~~~~~ ° R T H

~~~~~~~~~~~~~

. 

~~~~~~~~~~~

‘
:~~ ~111~ 

‘

~~~~ ~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~ ;~

.

.:b
c.

5 a
~
Ii

e n

~~.~~~~~~~~

‘

~~
-: .::

‘ ‘ : ~~~~~~~~~ -~~~~~~ 

~~~~~~~~~~~~~~ ~~ 
) .

I: ~~ ~~~~~~ ~~~~~~~~~ ~~~~~ 
~~~~~~~~~~~

C..
. 

. 
, 

~~~~ 
- - 

.

~~~~ ~ —

~ 

I ‘c”. ~~~~~~ csm’

- 
~~ 

/ - r 

~~
) 

_.
\

- -# ‘.~• 
‘e, : - ~ , ../ 

* 
.,

~

‘ ~~~ ~~~

I’ ~~~ 
4. ~~ 

,
~~~ ~

‘
-_ 

.‘
.-. 

.~~. 4~F / -  .‘ 
.. 

~~~~~ ~ o ’
• 

., .
~~ ~~ ‘.4..; •

‘7 ~~ - ‘:~. . .?~ ~~~j~-a’~~

~~~~~

‘ :~ ~~ ~~ - 

~~~~~~~~~~

‘

~i~
4?’

~~ -7’ ~,‘.Ø~~
’.4C

)‘I ’I \  
~~~~~~ 

- ~~~ 
•i~~.I*XI 

C, ¼. -

- 
“~ 

~ 
/ 1, 

~4’I 

o 
C

( l i - ~~~~~~~~~ ~~~~~~~~~ 
,~~~~.

4.,,

~ -I, at” i”
Sc’

‘4

CS, 4~
~~ 

‘
.

. : ~~~~~~~~~~~~~~~~ 

‘ 
~~~~ii a; 

~~
ii  - 

%.. ., ,..-.- - 
.. - — 

• ~~ ,. ,p’~
iS 

~~~~~~~~ P.”

• ‘.1’

- s  5~
;i
’

- - 

- .

. 

- f $~“ ~ CONCENTRATION ZONES
‘ ~s ,~

.,�‘ ( INDICATIVE ONLY )
-~~ i-• OF MARINE SUPPLY :

~~~ ~~~~ 

?, •c*o
~~i
” U.S. HEMISPHERIC - RED

WORLD ENERGY TRADE - RED & BLUE
- .

‘

Ii’ 

“V
4

~~1



.° I

The importance of the sea lanes from the M idd le I~ast
to the U . S . ,  Western Europe and Japan ar e obvio us.
over 75~ of the worl d’ s active ocean—going tanker
f l e e t  is engaged in  t r a n s p o r t i n q  o i l  f r o m  the M i d d l e
hast to the res t of the w o r l d .  F u l l y  66~ of the wor ld
ta n k e r  f l eet is en gaged in  the tra nspor t  of oi l  f rom
t~~ie ~‘lidd1e East and Nor th  1~f r i c a  to m a r k e t s  in the
in d u s t r i a l i z e d  wor ld , i . e . ,  U . S . ,  Canada , W e s t e r n
Europe  and  J a p a n .

The su p p l y r o u tes  a re  lend ; and  ~ e e i i r i  7 a l i b I  li d efl5(’
‘
~~‘~~ 11 ~,r ( j v e  to be d i f f i c u l t  even on the h i  h s ’ ,ls . R u t
t h e r e  are  n u m e r o u s  choke po in t s  the  p r o t e c t i o n  ot  w h i c h
are vital i f  oil shipments are to arrive with minimal delay
or loss.

Given the oil supply/demand outlook , it is clear that
the importance of Persian Gulf oil w ill increase over
t ime . Direct U.S. interest in the Gulf will increase
as the U.S. imports greater quantities of oil from this
geographic source . Even in the unlikely event that U.S.
imports from the area did not increase , Persian Gulf
oil would remain of vital interest- to the U .S.; U.S .
allies in Europe and Japan will  continue to I ’ ’ heavily
dependent on this source .

Within the reg ion , the Str ai ts of Hormuz are of the
ut m o st  importance. The overwhelming share of Iranian ,
Kuwaiti and Sau d i  oil must pass through the Straits on
I ts way to market. Moreover , the Straits are vital
because existing (and likely future ) pipeline capacity
capable of movi ng oil through Mediterranean terminals
is inadequate to the task of transporting the huge

~uantities involved . For much of Persian Gulf oil
there is no alternative to shipment through the Straits
of Uormuz to markets in Western Europe , Japan and the
United States.



on the face of it t h e re  is littl e to in soi r e much
cc:~fidence in the continued s t a b i l i t y  of the Gulf. The
c o t  in u e d  vi a bility of the small Arab sheikdoms uni t ed in
the Union of Arab Em i rates remains to le demonstra ted .

i i  relat ions with most of its neighbors ar’ poor.
— Sau d i  hos t-i l i ti ci ; are barely con -ealed; l r e~ i —

!- uw a i ti rel ations can he nothinq but poor qi von It i i i

i r n - d e n t i s t  a m b i t i o n s ;  and , i t  may be too  soon to
.1 € ’ c l a r r ~ t h e  I raq i — I r a n i a n  h o s t i l i t ie s  a t - h i n q  of  ~H
a S t  . There  ire a iso i nd i  c at  i ons  t h i t  t h  - I ra  l S dr~ h

S- 7 ’ r o t ns i r e  c o n t  r o n t i n ~ each o t h e r  on ouDoS 1 t i  S i de S  10

to - i,  -ha  n~ ‘5e ci  vi  1 wa r

I: ; add i t i o n , Saudi  — I r a n i a n  r e l a t io n s  ar e  complex .
The- ~~~~ nations share common interests in ci~~~nsinq r a d i c a l
re~;ir~os , upholding the monarchical tradition and  p r o t i c t i n i ;
the oil flow. However , the Arab Saudis are not enthusiastic
sunporters of the non—Arab Iranians and the  Saudis are
c l e ar l y  reluctant to see a growing , unopposed Iranian
r i l l i t a r y  c a p a b i l i t y  in the area. The situation is further
ci’ r~plicated by the fact that both nations are U.S. clients.
~-~d t h  regard  to the Gulf (which the Iranians call the
hi rsian Gulf and the Saudis term the Arabi an Gulf) the
coincidence of certain interests should not obscure the
r e a l  and basic lack of trust between the two countries.

In t h i -  ‘‘v ’ ’nt  of armed h o s t i l i t ie s , not  a l l  o f  t he se
s i: - : - ’ - r  t i n t  v o r f l  i ct-s  i m p l y  a complete  c l o s u re  of t h e
S t y  i lt s . I t  the  S au d i s  had  the  c a p a c i t y  to send in c r e a s e l
am o u n t s  o f  c r ide out  t h r o ugh  T 1ipli ne an d / o r  by p i p e l i n e
~o i new Red Sea p o r t , in Iran ian — S a u di  conflict ro qh t
S I - t he  S a u d i s  t r y i n g  to st a rve  I r a n  by d i s r u p t i nu  o i l
f low s  t h r o~i - ; h the S t r a i t s .  Even in  the ah sew ’o  r ’ ’~ such
a l t e r n a t i v e  Saud i  expor t  rou tes , c losure  of tli strait s
wo u ld be much more serious for Iran than for S an c i  A r i l i a .
At  p r e s e n t  the Saudis  do not have the m i i i  ta -y c a p a c it y
to oppose Iran in this way, while the Iranians c o u ld .
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I n i ~- - d , I r i d i — K ; i w , i  i t - i , I r a q i  — S au d i , Or I 5 i ~~ 1 —

rat ; i a n  a y mebi  hos t i i i  t 1 CS m i g h t  l e av e ’  the oi I f low th  rouqh
t h e  S tr a a  ts u n i m p i r e c i  . Yet  r a d i c a l  r egime s i n  I h i  -

s he r  k lor-s ni i t h t  a 1 low t e r r o r i s t  and  s abat  age a c t  iv i t i o s
ro ;~ t h e i r  t e r n  t o r i e s  b u t  t h i s  would  s u r e l y  op en  the  way

f o r  s w i f t  Saud i  or I r a n i a n  m i l i t a r y  i n t e r v e n ti o n .

A t  : ;t - con d  ; l 5 i n - i t h e n , the G u l f  an d  t h e  St  r u  t ; ;  do
n e t  ar g o ar  as insecure as u first r e a d i ng  m i t h t  su t u e s t

i r r - n t  l y  the  s t a t es  i n  t h e  r e g i o n  ri l i t  1 g r e ; i t i -r  direct
Atm - r i - u n  m i l i t a r y  j i r - esen( -( -  in t h e  a r i a JO ~~

r o v ( c i t  iv e  of
t he ‘n - n y  t - ~ p i -  of  e x te r n a l  i n te r f er en c e  t h e y  w i s h  t o
i v O i u .  I r an  - r  obab ly  ha s  the  c 1 p t ~~i ty  t o  d o t  end  t h e

St r a i  ts~ a g a i n s t  any  equiva lent power i i i  t l ie  a r i a  no t
s u p p o r t e d  by l a rg e  e x t e r n a l  a s s i s tan c e . B u t  i t  is not
likely t h e  dancer would come f r o m  such a sou rce . The
1 . 5 .  mus t t h e n  make  t h e  A m e r i c a n  s e c u ri t - .- c o m m i t m e n t
t o  t h e  G u l f  so exceedingly c o n t i n u o u s , c lear  a n d  f i r m
as to av o i d  any possible miscalculation by the Soviets
and the Chinese (who a p p a r e n tl~- a r e  a c t i v e  in the Dhofar
rebellion in Oman). The U.S. defense objectives with
r e g a r d  to o i l  r e l a t e  f a r  more to European  and Japanese
dependence  than  to the U . S . .  I t  is never the less  of
crucial importance. A related energy objective is , of
course , to preclude any Soviet advances upon the oil
r e s e r ve s .

I f  the  Sue -i Cana l were  to be used to t r an sp o r t
add i t i o n a l  q u a n t i t i e - s  of c rude , t a n k e r s  w o u l d  not
to r eb y avo id  the S t r a i t s  of H o r m u z .  W h i l e  t h e  C a na l
i l o e - n  no t  appea r  to be an a t t r a c t  ive rou te  t o d 5 u - ,- — with
f r i  i g h t  r a t e s  dow n and b e f o r e  the C a n a l  can h a n d l e
Ui r n ’  r s h i p s  — it s h o u l d  be r e c a l l e d  t h a t  t h e  Suez
Cana l once h a n d l e d  v i r t u a l l y  all Middle East oil shi pments
to European destinations . Present Canal deepening and
w t d o n i n q  a n t i c i p a t e s  53’ depth by 1978 (150 ,000DWT laden
or 270 , 000 DWT t a n k e r  in  b a l l a s t )  and to 6 7 ’  depth for
270 ,000 DWT tankers fully laden by 1982.  In  the event
of n e c e s s i t y  the Canal  migh t be c a l l e d  upon a g a i n ,
p a r t i c u l a r l y  as i t s  use wou ld  shorten the supply line to
W e s t e r n  Europe . W h i l e ’  t he  C a n a l  is u n d o u b ted l y f a r  less
i m p e r t 1 u r i t  t oday  t h a n  i t  once was , the s e c u r i t y  and dr - t e n s e
of  t he  Cana l deserve  c o n t i n u i n g  a t t e n t i o n .  In t u r n  t h i s
m e an s  a U . S .  d e f e n s e  c o m m i t m e n t  of the Red Sea 5urid the
‘- 1 i - d j t i - r r a n e~in I t S  w e l l .
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I ’ s~~ of the Canal howeve r , does not obviate tb’
n e c e s s i t y  f o r  defense of the African L u s t , S o u t h  and
Sest coasts. To the extent that the Unit ’-d S t a t e s
ikes increasing quantities of M i d d l e  r - :.i st and  A t

o il, the ver y lonq supp ly lines around t~f r  i c u  a n d  a c i  l I S t ;
th e Atlant ic must be kept open. The d i f t i c u l t y  of

b l e n d i n g  such long supp ly  l i n e s  ,ind t h e  “ c hok e  poi n t s ”
1 ;  obvious b u t  i t s  d i s c u s s i o n  is beyond the co mp e t i n c i -  o f
t h i s  report. Also in terms of U . S .  supp ly , the  sea
l ines be tween Vene z uela  and the C a r i b be a n  r e f i n e r ie s  a r i d
t h e  U . S .  m a i n l a n d  must  be m a i n ta i n e d , a task p o s s i b l y  o f

m eat  d i f f i c u l t y  as Wor ld  War  I I  e x p e r i en c e  d e ro ns i r a t i d .
The Panama Cana l  is of l i t t l e  si g n i f i c a n c e  in  te rms  o f
oi l trade but this might not always be true — e s p e c ia l l y
i t  Alaska crude moves by sea to the U.S. Gulf or , in
t i m e  of war  if the supply route from Indonesia to the
U . S .  W e s t  coast was severed requiring West-bound oil
t r a f f i C .

Tti~ “choke points ” or “zones ” of special concern
are usually described as on the attached mar . For U.S.
5U l PlY ,  a s s u m i n g  a d i m i n i s h e d  dependence upon the P e r s i a n
O u l f , supp ly f rom Alaska  and the Ca ribbea n , plus Migeria ,
could be our greatest direct security concern but this
would be almost irrelevant to European and Japanese concerns.
Thi ’ m oo is a reminde r of the general sicinificance t o  U . S .
r’lations with NATO allies and Japan of our respective
varying degrees of dependence upon Persian Gulf c r u d e .
l’or Japan , the Straits of Malacca , separating Malaysia
l , l  Indonesia need to be kept open. The Indian Ocean

an d  the  China Seas are also important although a l o r u e r
r o u t e -  v i a  t h r -  Paci U i c  is possible.

On the other hand , U.S. interdiction p ossibilities ,
so far as it is the Soviet bloc which is the target .
ire currently limited on the seas. As things stand
today, the Soviet Union is self—sufficient in oil and
Soviet oil exports , fo r  the most par t , are transported by
pipeline to Eastern Europe . In the future , tanker
transport may be of increasing importance as the Sov iet
bloc finds itself in the Middle East oil market. Imports
are likely to orig inate in Iraq for tanker sh irne nt
to Eastern Europe . Some Libyan oil may also find its
w ay  into the Soviet-bloc market.
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- The g row th of Sovie t naval power is obviousl y of
deepening concern. Over the past decade , the USSR has
in c rease d it s presence in the “choke points ” close to
t h e  jersian Gulf in the form of naval visits , f ac i li ties
m d  “client states ” real or potential permitting units to
be located at virtually any segment of a tanker voyage
f ro r ;  Hormuz  south through the Mozambique channel. An
~v e r t  action by Soviet naval units to sink tankers opens
up so many extreme consequences that such efforts would
5 e 5 ~ to be made only as a prelude to general war.

A more  l i k e l y  security problem would come from
r - rr i or i st or revolutionary political groups  w ho co u ld ,

with comparative ease stop and sink a tanker at so many
sl ices as to make protective measures for individua l
tankers -.ell—ni qh impossible . Small vessels with conventional
we-osons could attack tankers in ballast and possibly destroy
finer without warning or without any message from the ship;
the several total disapearc’nces of VLCC ’s in recent years-
while thought to be the result of internal blast - could
if repeated , have a consequence far greater than the
loss of a single ship. Insurance rates would undoubtedly
go to a war level; there would be an immediate slowdown
in tanker  schedules an d diver sions. In the case of Japan ,
fo r example, or any heavily import dependent nation - a
delay of a week ’s scheduled deliveries , in the absence
of readily available crude stockp iles — could cause
immediate shortages; some 30 million barrels would not
have arrived. It may be the case th at ac tion by ter r o r i st/
revolutionary political groups could have an unprecedented
i’ f f ec t

Finally, a brief reminde r of the unprecedented
vulnerability of the United States , in particular , to a
loss of a sup -rport facility — such as LOOP or SEADOCK —
wh i ch could make extremely difficult and perhaps impossible
the receipt of a very large share of overseas oil. Absent
a proliferation of VLCC receiving terminals on all coasts ,
the loss of two qiant dischar ge points could conce ivably
be as serious as a massive embargo launched from key
producers. While defenders of the LOOP & SEADOCK will argue
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.~

that their loss would be an act of war; it may not be
the case that the identity or “authority ” of an attack
wil l be that clearly known .
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H .  “New” Oil

The c’ontinuiruq importance of oil in the economi rs
ot industrial nations is, as indicated earlier , assured.
Nei th er e f f o r ts to increase coal p r o d u c t i o n  fo r domes tic
cons umpt ion , or fo r world energy trade , nor to produce
s y n t hetic fue l s  or natu r a l  gas w i l l  sign i f i c a n t ly a f f e c t
the domi na nce of o i l .  Nuclear energy will h ave such an
‘-ffec t but probably not until close to the end of the
century . For the next quarter—century oil is to remain
the sin g le mos t important source of ener gy.

While the search for new oil reserves in oth i-r
ar e a s  will intensif y, the Persian Gulf region w i l l
r e m a i n  the  s i ng l e  most consequential source of oil
en t e r i ng  world trade . Since the area is likely to be
subject to acute pressures from states external to the
reqiori , and to issues between Gulf sta tes , its “stability ”
w ill be an ever-present question of widespread concern.

U n fo rtu na t e l y ,  s tress is still placed — m a i n l y  in
the United States — on the need for new but “non-OPEC ”
sources . The hunt will be unproductive . Whether or not
-1 particular discovery is found in an OPEC state’, or ,
being discovere l , the country is accepted into OPEC ,
or the country takes advantage of OPEC pricing may be
quite irrelevant. The example set by OPEC will he
quite enough so tar as pricinq is concerned . Moreover ,
danger of a sustained “OPEC’ embargo is considered remote .
OAPEC is a more likely source of action . Therefore , the
search will be for oil outside the Persian Gulf.

The need for such a search is unarguable. Serious
shortages antici pated beginning about 1985 , wh ich may be
of mounting severity , will be reflected in the falling
reserves-produc tion ration discussed earlier in this
report. To meet “min imum” requirements , several sources
warn that the world ’s proven reserve s of oi l  shou ld  to ta l
at least 800 billion barrels by 1985 ; tha t  is 2 25 b i l l i o n
barrels more than was on hand in 1970.
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In order to avoid dependence upon the Middle East
aenerally and thereby reduce vulnerability to interrupt ions ,
proved reserves in other areas will have to be more thin
doubled. The need then is for 600 billion barrels of new
oil by 1985 - or nearly 50% more oil than was found ,und
developed since 1955. Of the 445 billion barrels actually
found and developed since 1955 , on ly 106 was discovered
o u t si de the Middle East and Africa . (Note , also , that
a n t i c i pa t ed  needs met , and to be met , in the  pe r iod  1. 970-
1985 wi l l  have consumed fully two—thirds of all the prove d
reserves in existence in 1970.) Does such “new oil” act - j u l  lv
exist? No one knows .

Most petroleum (outside the Middle Eas t f ields ) has
been discovered in areas once though t  to be b a r r e n  o r
beyond reach . Knowledge of the geology of petroleum continues
to expand . The requisite technology to ex tract oil grows
ex ponentially . Many factors could explain the failure to
imp rove upon the rate of discovery - f rom i n a d e q u a t e  knowledge
of ocology , i n s u f f i c i e n t  t e s t i ngs , poor a p p r a i s a l s , l a c k
of corporate interest in certain regions , costs , inhospitable
political conditions and plain bad luck . Each of these
factors will continue to plaque exploration and exploitatio” .

At some point in time , we may conclude there is in
a l l  probability no oil recoverable in sufficient v o l u m es .
We may be in the time when that signal is already b e i~~~
flown — or we may see the signal years from now or “ne ver ” .
All that one can prudently not is:

1) The need for enormous new reserves is with us ,
and the need is go ing to escalate furthe r as each year
passes without the requisite rate of additions t o  r e s e r ves .
In considering 1970 — 1985 , six of the years h a ve  a l r e i 1 1 -
passed without very large finds outside t h e  M i d d l e  Fa s t
and we have nine to go until 1985.

2 ) Competition for available supply w ill bec ome
inte nsified over the coming years even if huqe new
d iscoveries are made for the oil cannot immediately be
br o u a h t  to mark et nor , of course , can a field be brought
gii c kl~ to its maximum production leve l tur d k ep t  t h er e .
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In  a t t e m p t i ng  to guess the location of significant
resources , e x t r e m e  c a u t i o n  is the ru le . The ac tua l
amo unt  of da ta a v a i l a b l e  to s u b s t a n tia te a f i n d ing as
to where prolific resources may exist can range from
n e a r ly  zero to reasonably complete banks of knowledge;
unfortunatel y, the grea ter part by f ar of o f f shore areas
l i e  i n  the nearly zero category . Ultimately, it is still
necessary to poke a hole , and then another... Only one
example of the qreat range in estimates — and i t  is an
i m p o r t a n t  one for it relates to offshore undiscovered oil
resources - two essentially conservative guesses: one
indic ates perhaps sO billion barrels , the other , e q au l l y
author itat ive , re fers to resources from 56 to 120 billion
barrels. We are only beginning to find out wh i ch may be
closer to the “truth ” . We won ’t know until the end of
the century . Nevertheless , because these resources lie
p r o x i m a t e  to U . S .  shores , their exploration and exploitation
is l~ene ra l ly  acknowledged to be of very h i gh priority .

Moreove r , current forecasts deal very largely only with
o f f s h ore regions r e f l e c t i n g  that widespread bel ief , wh ich
amounts to a conviction , that great prospects li e under the
oceans , not unde r land . Whether this is “true ” or the
petroleum industry is acting in these matters like sheep
(-us they usually do) cannot be known.

What is worth remembering is that not  one of these
f o r e c a s t s  would have been given such attention fifteen years
ago.

( I f  anything were needed to underscore the ictportance
of a succes s fu l  c o n c l u s i o n  to the resources sove re ign ty/
jurisdiction issues in the Law of the Sea negotiations ,
these offshore and basin areas should convince.)
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In 1975 , o f f s h o r e  product ion  was a to ta l  of 357
‘~tM tons (6.8 MMB/D) or 14% of the wor ld’ s tota l pro-
duction. Surprisingly, 1973 and 1974 showed conside r-
ably larger offshore production of 50 3 MM tons and
463 MN tons respectively. The unexpected decline may
be due to deliberate commercial policies to produce
mor e from onshore f ields , hi gher offshore cos ts , lower
demand , etc .; we cannot tell. Virtually all current
off shore production comes from fields which are ex-
t ensions of shore deposits. The following are widely
recorded as of prime prospective interest: Arctica ,
N rth & East Coasts of Latin America , the rim of the
Caribbean , N.E. offshore of USA; NW & W. Africa ; both
Thores  of M oz ornb i que  C h a n n e l ;  Bay of Bengal; West  C oast
of Malaya , Surabaya Sea , W .& S. Coasts of A u s t r a l i a
and F. China .

I t  is beg inning to be thought that very large
deposits are to he found in the comparatively small
marg inal basins , which received the sediments of great
rivers; these are not part of shore deposits . Moreover ,
recent geolog ical searches have resulted in wholly
tentative observations that staggeringly large sedi-
mentary deposits lie on the continental rises . The
size of these deposits may be as much as half of all
sediments deposited anywhere . Even abyssal plains
show some such deposits and in  mid—ocean  reg ions such
as a l o n g  the Atlantic Ridge .

None of these has been subjected to exhaustive
surveys , not to speak of the essent ia l  test of drillin g ;
none are presently being comprehensively surveyed and i t
may be the case that few will be in ligh t of the  vas t
‘~xpense and technological advances required. It is
clearly a task which government may have to help unde rwrite
and , i f necessary , undertake ; the need to tap ve ry larqe
reserves is, as we have stressed , of greatest urgency .
The gambles involved may lie beyond the financial resources
of the industry .
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One of the most prom ising basi ns is in the Gu l f
of Mexico ; “confirmed” reserve s of 60 bill ion ba rrels
art- not unlikely; these reserves could Sustain a 2.75
MNR ~~D production rate in 1980 and possibly 6 t4NB/D
i n 1985 ; othe r are as needing ea r l i e s t  poss ible study
an d explo ration lie o f f s h o r e  Alaska  (and the Naval
Pe tro le um Rese rves)

The NW & NE Canadian Arc tic zone may not be of
hi ghes t pr io r ity bu t par ts of o f f s h o r e  Gree n land ,
the uppe r areas of the North Sea in to the Spitsbergen -

Norway region co uld warrant whate ver costs it may take
to survey and explore . Middle range forecasts of
expo r tab le s u r p l u s  f rom Norway an d the U . K . ’s combined
share of the North Sea could amount to 4.5 £4MB/D by 1985
a n d 6 MNB/D by 1990.

A ll of the se sites may not be as w e l l  endowed as
the Soviet Arctic from the Barents Sea to the Bering
Strait; but they are either under direct U.S. or industrial
nations ’ control , or w i t h  compara tive ly sho rt log istic
lines. A comparable effort with Venezuela is necessary
to determine the feasibility of exploiting to our maximum
mutual benefit the tar sands of the Orinocco. Similarly ,
desp ite the evident political difficulties presently
befo re  us , an energy e f fo rt with Canada would seem to be
of obvious p r i o r i t y .

L:ven m o d e r a t e  success i n  t a pp i n q  these h e m i s p h e r i c
Source s would alte r the geopolitics of oil for the United
States.

0
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Coa l — 1976—2000

A. I n t r o d u c t i o n

Coal is nearly always touted as the world ’s energy
resource whose more rapid explo itation could o f fe r the
prospe ct of energy autarky l with (or even instead of)
increasing application of nuclear power. An example:

‘ If energy consumption from all fuels were to
grow at the end of the present century at the
annua l. 5% rate... .cumulative energy requirements
to the end of the century.. .might amount to 400
bill ion tons of coal equivalent. Not only cou ld
the es timated 4. 3 trillion tons of es timated
recove rable coal resources mee t this entire
grow th of energy demands, but in the year 2 ,000 ,
at then prevailing rates of total energy con-
sumption , enough coal would be lef t in the
ground to meet the entire bill for a century
and a half beyond. ”

On a less drama tic note , coal is still cons idered
to be the available alternative to oil imports . It is
our view that coal can in no realistic assess ment be
s uch a subs ti tute fo r oil impor ts (nor fo r n~ clear energy)
Howeve r , it is our view that substantial increases in
coal production could importantly diminish our continued
dependence upon irtiported oil — and for that reason alone
needs to be exploited.

Looking to the end of the century the increasing
use of nuclear power - not coal - may be the key factor
displacing oil in electric power generation , the mos t
critical growth sector in our national energy consumption.

1 Ya ger , P .4 54 ; quoting Darmstad ter -

the entire quotation , i nc lud ing the
“d a ta ” , is profoundly misleadin g.
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Coal Resources

I . Loca tio n

The f igures for coal are awesome ;2 its location is
largely restricted to the northern latitudes; but its
presen t and pros pec tive importance in world energy trade
is minima l which denies geopolitical importance to its
loca t i o n .

For any of the great possessors of vast coal
deposits - the Soviet Union , United States and China -

a 50i recove ry rate would make available an amount of
energy enormously greate r than the total available fror’
their oil and gas .

Current total resource estimates for the world’ s
coal are measured at some 10 .8 trillion tons . Of this
amount , some 1.4 are considered to be known reserves
and .6 trillion tons are economically recoverable under
contemporary price , technological me thods , etc. (SER/52)

2 The size of coal deposits reflect SER (Appendix)
definitions :

Total Resources are the sum of known
“reserves—in-place ” plus “additional ”
or inferred reserves .
Economicall’~ Recoverable Reserves are
those exploitable by prese nt tech niques and
condi tions of price , etc ., ERR will always
be less than “reserve~~Tn-place ’ or addi t ional ,
inferred rese rves.



P. 104

Obviously such fi gures indicate orders of magnitude
on1y . Wh i le it is thought that data on coal are more

li able than that for any other energy source , SER
exolains that national formulae differ and , in each case ,
r e t ~~~e .- t  j udgments  as to changes  in t echno logy , t r a n s p o r t a t i o n
costs , labo r costs (and availability), government subsidies ,
(-rvirc)nmental factors , population changes , and the economics
o: c c ) r ’ 1) e t l t i v e  f u e ls .  (For the industrial world , f o r
exar-i~.le , at least at the outset , the potential of the
‘breede r ” r e a c t o r  looms very  la rge  in c o n si d e r i n ~ coa l
investments since the value of the “breeder ” is seen
p r e s e n t l y  to  l ie  p a r t i c u l a r l y  in  e l e c t r i c  power g e n e r a t i o n . )

Nearly olnety per cent of the world’ s total resources
of coal exist in the USSR , U.S. and China and most of it
rests above the 30~ latitude . I t  is , pre-eminently, the
energy resource unde r the direct contro l of the industrial
wo rld; the amount possessed by LDCs is wholly n eg l i q i bi e
(however valuable it may still be as a~ indi genous energy
ri-source for a particular LDC) . The volume of coal in
world energy trade is limi ted largely to U.S. exports
(p r e s e n t l y  some 10% of U.S. domestic production) . As a
per ce nt  of energy (BTU ) in world trade , coal i s  g e n e r a l l y
inirr ’p c)rtan t , with Japan and Canada being ove rwhelmingly
the  m a j o r  i m p o r t e r s  by some 20 MN tons and 17 MM tons  of
imports respectively.

The m a g n i t u d e  of the ho ld ings  for  the three coal
giants totally dwarf those found anywhere else in the
worlu ; and it is extremely unlikely that discoveries
elsewhere will alter the relative importance of present
producers for as many decades ahead as one can hazard a
quess.

The USSR its elf probably possesses 50~ of the
world’ s total resources with the U.S. having some 19%
and China possTEiy claimin g about 8%. (SER/28) Europe ’s
share of the world’ s to t~al coal resources is thought
to be about 5%. All the res t of the world us estimated
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to possess some 4~ of the wo r l d ’ s total (with Australia
haying h a l f  of t h a t  4~~, I n d i a  2 l~ and the remaind er spi i-ad
amonc f o r t y  other n a t i o n s)  . A summary (modi fieci S :1, [32)
of the key coal deposits illustrates clearly the ove r-
whelmi ng i mportance of certain nations or regions:

(Mega tons)

c~onr T~ Ica 117
Countr v o r F~e~~~on Reserves_in_place * Hecovorablo

1. us sp 27 3 ,200 1 ~6 ,~~0O

2. L .S. 363 ,562 181 ,781

3. Europe 319 ,807 126 , 773

4. China 300 ,000 80 , 000

5. “Oceania ” 74 ,699 24 ,51H

(chiefly Australia )

~~~ . Africa 30 ,291 15 ,62H

7. Latin America 9,201 2 ,8O~

I I .  In c rea s e d  S upp ly

V irtually every industrial state seeks now to redress
the declining share of coal in its enerqy balance where
on ly  fifteen years ago the emp hasis was on qrc- -i ter use of
oil as a less expensive , far less labor—intensive and
;enerally much more convenient and cleane r sour e of 4 uel.

* Note tha t “reserves-in-place ” rank the u.~-; . & Europe
above the USSR wh i le the more general measure used earlor
cf “total resources ” give s a clear lead t o  the USL~R . While
confusinI , the reserves—in—place t igures reflect greater
knowledge of deposits and their potential exploitabilit y
than do the “total . resource ” estima tes. rn the fullness
of time , we expect the USSR will rank hi ghest i n  all three
categories : total resource s, reserves-Jj~~p loce  and e c on o m i c al l :
recoverable. 

- -
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I n  1960 coa l r ep re sen t ed  4 7 %  of w o r l d  erieroy
cons irrption; by 1965 , it was 38% and in 1970 coal
d e c l i n e d  to 11%; b y 1980 - assumi ng mode ra t e  success
in  ach~ cvinq greate r production and use of coal , its ’
s h i r t  i n  w o r l d  energy consumption could be 27% and 22i
in 990. As with oil and gas , percentaqe declines in
share of energy consumed do not imply decreased volumes
pr o Th ed; to the contrary , f o r  as f ar ahead as one ca n
see there will be increased amounts of coal produced.
Some 400 million tons were mined in the U.S. in 1960;
b~ 1990 nearly one billion tons could he extracted.
iiowe\’er , i t is reasonable f r o m these f igures and
conservative forecasts to believe that near—energy
a u t a r k y  f o r  the leading  i n d u s t r i a l  states is not to be
f ou n d  from coal. Nor will increased coal production—
conservatively estima ted-eliminate dependence upon oil
Imports:

(‘.-,~Tb/SA) One expert and cautious source ‘~stimates
Free World Supp lies of Coal up to 1985 (MM tons )

1975 (E s t i m a t e  Forecasts
1980 1985

U n i~- ’- d States 573 680 845

OECD Europe 320 309 297

Res t  of OECD 1 20 160 180

N on -OECD 230 310 4 15

Total 1 ,243 1 ,45 9 1,737

Such increases (with the exception of Europe ) translate d
i nt o oil b a r r e l s  pe r day , indicate the growth in coal
supp lies would , by 1980 , be the e q u i v a l e nt of about
3MMB/D of oi l and , by 1990 represent another , add i t iona l
3.6 MMB /D - for an estima ted total additional supp ly
of 6.6 MNB/D to be achieved over ten years. Such an
increase would be no greater than the increase in
Saudi produc tion alone f rom 1971 to 1975 , (Franssen/l29)
In other terms , an increase in a v a i l a b l e  ene rgy on the
orde r of 6.6 MIvIB/D in 1985 would be some 4% of the
estimated QBTTJ consumption of the industrial free world.
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In the case of the U.S., as cited in the (WJL dA )

~orecast , i n c r ea sed  coal n r o c lu c t i o n , t r a n s l a t e d  i n t o
oil equivalents would be about 3 MMB/D or a pos sible
one-third of antici pated 1985 oil imports; thus in t h e
case of the United States, and probably it alone of i l l
the leading industrial states of the free world ,
dirunished supply vulnerability could result from
increased coal production. For OECD Europe as a whole
there is less prospect of such a role for coal w it h no
increase in pro d u c t i on foreseen a ft e r 1975 ; the rese rve
base is smal le r and the cost is imm ense. The loc ation
of coal is l im ited geographically to Germany and France
and each chooses rather to emphasize the nuclear.

Since the increased production for the U.S. is all
t rom domestic sources , it is clearly important that this
increase be achieved - a forecast increase by 1985 of
272 MM tons which is far below the current ‘conservative ’
i1~A projected increase of 440 MM tons by 1985 .

Japanese dependence on imported oil cannot be
significantly diminished as a consequence of increased
world production of coal. It is not though t  l i k ely
(WJL/SA) that increased production will enter world
trade .

The contribution of coal in the form of synthetic
cr ude or gas , much heralded as a key factor in U.S.
ener gy supp ly ~as been dow ngraded con ti n u o us l y .  Currentl y ,
L~ is estimated conservatively tha t U.S. production of these
syn thetics will not exceed 1 MMB/D by 19e5. (about 2~
of the national QBTU consumption ) Twenty plants producina
SNG at 250 MNCu ft per day could cost some $30 billion
(1976) , are said to consume some 165 mega tons o f coal a
yea r (in the process using up 4 QBT(J) and then contribute
on ly some 2 QBTU to the na t ion a l ene rgy b a l:a n- e in the
fo rm of gas ( 2  Tcf per year )
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The FEA (NEO-76) forecast has 1.06 Tcf from
gasification plants (and an additional 1 Tcf of
subs titute gas f rom petroleum products wh ich are normally
included in the general oil category so are not a net
addition to energy supply) . On this scale , emphasis on
synthetic natural qas from coal could be justified ,
possibly, only if it resulted in lower imports . If
these forecasts are correc t , the 2 QBTU contribute d
woul d be the equ ivalent of one MMB/D of o i l or some
possible 10% of 1985 oil imports .

Despite  i t s  advantages  for  the c o n s e r v a t i o n  of
con”entional oil and national energy security , i t  w ill
not be easy to increase U . S .  coal product ion and to
a r res t the decline in Europe ’s. The problems in
doing so are familiar and the questions are of greatest
importance to the timely revival of a declining industry :
What of the compara t ive  attractiveness of nuclea r power
(especially the “breeder ”)? Will coal be price competi-
tive? Or will there be long term government subsidization?
What of the availability of labor ? How to capitalize the
appl i ca tion of ex ist ing and future technological
improvements in coal extraction and processing? Who is to meet
the urgent and basic need for greatly improved and extended
log istics systems for coal? Will there be a modification
of environmental standards? Will there be compulsory use
of coal in indus try and electric power genera tion? Nearly
three years a f ter the onset of the oil embargo we are not
close enough to any answers to any of these questions .
Hence the conservative forecast of future production levels
used in this repor t.

M i s c a l c u l a t i o ns as to the fac tors  comp r i s i ng supp ly
and demand could gravely offset coal prod uction targe ts .
As in the case of oil and gas , each of the factors in the
above paragraph are cruc ial to success ; their timing and
“i nter-lockin g ” aspects make success in some , but not in
others , insufficien t , suggesting a requireme nt for
“s y n c h r o n i z at ion ” wh ich can be met probably only through
early and continuous U.S. Government oversigh t and
possibly involvement on an unprecedented scale .
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J . Gas — 1976—2000

A. Introduction

Na tura l  gas , next to oil and coal , is the third
most important source of energy for the industrial
world. Current , si gnif icant production and the vol umes
in  world energy trade lie w h o l l y  w i t h i n  the con t ro l  of
the industrial world; this is not always to be the case.

In the future , very considerable amounts of NC,* ,
dwarf ing present , producing sources , will come pre-
em inent ly from the Middle Eas t and the USSR w ith a
possibili ty that the Arctic may yet be one of the more
prolific regions . A major reason why there is no early
anticipation of NG in world trade from the Middle East
lies in the absence of an adequate , logist ics sy stem -

especially the absence of special ized tankers , and
onshore facilities to gather , reduce and , a t the o ther
hand to receive and process for distribution. Were
such avai lab le, NC could be an important sour ce of
ener gy fo r  a l l  the i ndus t rial world  — and it wo u ld also
compound the sec uri ty impl icat ions  of st i ll f ur ther
energy dependence upon the Persian Gulf s tates.

Howeve r , a t t r a c t i v e  as the commerc ial aspec ts of
NC are , there is a critical security issue in that NC
production may be easily and simply shutdown. Moreove r ,
unl ike oil wi th its r e l a t i ve  f l e x ibi l ity in sources , gas
supply arrangement s are usually cons idered to be limited
to a par ti cu la r  source fo r reasons of techn ical qual it y ,
the design of processing plan ts and the immense ca p ita l
s ums which must be committed to the whole unde rt aki ng .
Additionally , because of the huge costs assoc ia ted w ith

*Generally, NC is gas piped to its destina tion; LNG -

li quified NC - implies the necessity to transport by
tanker requiri nq compression of volumes , usually through
reduction of temperature .
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LNG , there  is a close mesh i n g of supply  to demand ,
over many years; a producer seeks to have commitments
for all that is available. If one source is shut down
t is not likely another source could quickly substitute .

While in the balance of this century , the importance
of natural qas in world trade may not be larqe its
si gnificance to particular countries , or sections of
a cou n t ry , can be ve ry grea t  indeed , such as to rende r
a sec tor of one ’s energy consumption peculiarly vulnerable
to supply cut-offs. This could be true even when the
vol ume of imported NG is a very small fraction of the
total. It is for these reasons that a nat ion ’s dependence
upon imported NC ra ises serious quest ions of energy
secur i ty and must  be under cont inuous  rev iew.

The Energy Resources Council policy statement on
LNG impor ts caut ions that if all LNG appl ica tion pending
before the USC were approved (3tcf) , plus the .4tcf already
approved , U .S . reg ions import ing supply could be dependent
from 15—30% on overseas sources for their gas needs . The
Boston reg ion , f o r  example , could be over 40% dependent
on LNC impor t s  for its gas supply. In order to lessen
the r isk , the Energy Resources Council limits LNG imports
from any country to rio more than ltcf , with a maximum of
2tcf a year imported from all sources ; 2 tcf would be about
10% of total NC consumption in the early 80’s.

The possibility that NG will be a major factor in
world energy supply depends on as many fac tors as there
are in the case of oil: decisions by producer and
cons umer nat ions , price levels (and “guarantees ”)
compe t itiveness , alt ernative s , adequate and t imely
investments in fiel ds , transport and receiving terminals ,
technology , assurance of continuous supply , etc.
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B . Location

Curre nt ly , it is thought that while NG ma y be o n l y
some s ix percen t of the world ’s total recoverable fossil
f ue l resources , NC provides for nearly 19% of the world’ s
production of energy . If the world experiences a 4-
annual increase in demand for NC it could take less
than 50 years to deplete the resource to a level at
wh ich 10 years  of reserve mi gh t  r e m a i n .  Th us the NG
reserve — production rat io is as consequent ial as it
is in oil.

With declining gas production in the U.S., a trend
only partly and perhaps temporarily reverse d by the
Alask an f i n ds , and the gradual depletion of Groninqen
and North Sea fields anticipated to occur over the next
seve ral decades , the NC prospects are not br igh t fo r
continuing to mee t the free world’ s indus t r ial  sta tes ’
NC requirements out of its own or nearby resource s.
There are increasing prospects for growing reliance upon
the still very largely untapped resources of the Middle
East and USSR.

Currently, we believe the USSR may possess nearly
36~ of the world’s total gas reserves - easily the NC g iant;
the Middle East may have 24% - between the two ove r h a l f ,
(and Iran is usually indicated as possess ing nea rly half
of the M iddle East’s gas)  . The North American Continent
may have 14~ and West Europe possess 10% of the world’ s
total NG. (Contrast these estimates with NG consumption
and the problem of a declining ra t io between reserve s and
production outside of the Middle East an d the USSR becomes
clear: with 60% of the world ’s NC consumption , Nor th
America (meaning overwhelmingly the U.S.) possesses l4~
of the reserves; West Europe consumes 13% but has 10%
of the world ’s total of NG , the US SR consumes 19% bu t may
possess 36 % of the total) • *

*data on NC reserves suffer form the same unreliability
as oil’ s “authoritative” estima tes. Forecasts of mo re
than a few years ahead can be taken only to be indicative
i-f trends and orders of magn itude .
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C. Gas in International Trade

Whi le Wes t Europe may be conside red present ly
NG ” s e l f— s u f f i c i e n t ” i n  the sense of meet ing c u r r e n t
demand , fut ure provis ion of gas out of world trade
hol ds large uncertainties . For example , wi th the
U .S. at current rates of production , h a v i ng less than
eleve n years ’ use , an early Alaskan and possibly a
Canadian Arctic contribution to supply is of very
considerable importance to a nation whose energy balance
has gas at 30%. For Europe , Groningen alone supp lies
4 0% of total European supplies (NG being 13 % of energy
consumption now but rising to perhaps 19% by early 80’s)
In both cases - Europe and the U.S. - whether its percent
of energy consumption met by NG rises or falls , the
volumetric demand for gas increases; NC represents about
18% of world energy today ; by 1990 it may be 13% but i ts
volume could increase by 25%. Groningen could reach its
producing plateau by 1978 ; will the gas produc tion from
the southern North Sea decline in the next decade to be
çeplaced by other North Sea production? Europe ’s growth
rate in use of NC, has b~~ n r~arly 30% ner a miri :
inevitably, it seems as if Europe’s future gas -growth will be constrained in the 1980’s. NG “self-
s u f f iciency ” will no longer be 94 % (1975 ) but perhaps ,
by 1985 , 75%. For the U.S., NC (and SNG) migh t be
only 17 Tcf - against 21 Tcf production in 75 - and
with Alaska might be near 19 Tcf in 1985; but in 1985
the share of gas in U.S. energy consumption may be
down to 25% (30% in 1976).

Currently, the only significant gas expor ters are
the Netherlands , Canada , Iran and the USSR . In 1974
the Dutch share of NC exports was 41% (to West Germany ,
Belgium , France and Italy) . Canada ’s shar e was 23%
(all to the U.S.) ; the USSR exported 12% of NC in world
t ra de to East Eu rope and to West Ge rmany , Italy, Austria
and F i n l a n d , wi th Iran ’s share of expor ts at 8% (to the
USSR) . The U .S. and West Germany were the largest importers
taking nearly 25 / each of NC exports , with the USSR ,
Belgium and France taking some 10% each . LNC , in 1974 ,
was 11% of world gas trade wi th B runei supplying 4 0%
of LNG, Libya 28% , Algeria 20 % and Alaska 11%. Japan
took ove r one half (all of Brunei and Alaska) . These
accounted for virtuall y all of the world ’s international
gas t rade , an amou nt which was only some 10% of the world’ s
ma rketed production . Thus international supp l i e s  of gas
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remain a supplemental and only a fractionally small

~iece of NG consumpt ion; international sales were two—
thirds of the NC flared. Unless some very massive and
relati vely accessible new reserves are discovered , and/
or new transpor t technologies developed , gas ’ future
may be l imi t ed  and poss ibly  c o n f i n e d to it s natur a,l
“premium markets ” , and no substit ute for  oi l or coa l .

Never theless, the signif icance of OPEC NG proved
reserves , as potential source s , remains very considerable :
~f rom Franssen/ l56 : Tcf ]

Iran 200
Saudi Arabia 54
Iraq 20
Kuwai t 42
Libya 27
U.A.E. 12
Al geria 106
Nigeria
Venezuela 36
Indonesia 6

The probable maximum LNG exports un til 1985
may have beer already defined - .4 Tcf (largely Algeria)
bec ause of the inordinate delays from bad planning
and poor technology and design , re-negoti ations ,
persistent uncertainties over price , U.S. regulatory
de lays , etc . and the exceptional lead time s involved .
~\gain , depending on its des t ination and par t ic u lar
local importance , even th is f r actional  con tribut ion
could have security significance .

If all current projects now before the USC we re
approve d (Nigeria , Indonesia, Iran and USSR) their
total NG import contribution would only amount to 2 Tcf/
year , by 1990. For the EEC , imports might be 2 .4  Tcf /yea r
and for Japan a similar amount , by 1990 , or , cumulatively ,
about or.e third of the NC produced in the U.S. last year.
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Once more , these internationa l contributions to energy
balances w ill be dwarfed by oil in world trade .

D. The USSR

The prospect for Soviet NC could be ve ry bright
indeed . Not only may it be able to tap fo r i ts own
domes tic requirements huge quantities of NG but it
should have available for export - as foreign currency
earners or for purposes of econom ic warfare - substantial
amounts for Europe , the U.S. and Japan.

For example , by 1980 , the USSR could be producing
some 12.6 Tcf/yr., importing (for convenience sake )
some .5 Tcf/yr., exporting perhaps 1.5 Tcf/yr. to
Eu rope - which could represent by then 10% of Europe ’s
consumption . LNG exports - not before the early 80’s -

could mean .7Tcf/yr. from West Siberia to the U.S.
Eas t Coast and , from East Siberia to Japan and the U.S.
West Coast an unknown but presumably important quantity ;
these are all “potentials ” based upon scant info rmat ion.
There is little doubt , however , that the USSR could and ,
therefore , may be among the very leading exporters of NC
by the end of the next decade should they i n t end  to be
such and succeed in mastering the very real problems
of priorities~~investment , technology and logistics.
Currently, their NG exports are to Austria and Germany
(of the West) but agreements have been/may be concluded
with Italy, France , Finland and Switzerland ; Japan remains
a poss ib i l i ty.

E . Summary

The prospect for very large amounts of gas in
world trade , for the next several decades at least ,
depends crucially on whether the reserves of the
Middle East and the USSR are available . Even if they
are , the security issues raised by NC impor ts , w i l l
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continue to pose - or ought to - serious doubts as to
whether energy import dependent nations should further
compound their already complex situations by NC i mport :;
from these particular sources.
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Nuclear Energy, 1976 - 2000*

A. Introduction

The nuclear fission era is the next great development
in energy . The ushering in of the nuclear fission era ,
the more extensive use of nuclear energy (in quantities
suffic ient to displace oil), and the degree and speed
with which nuclear energy spreads to all nations need not
be limite d for technological reasons associated with
present generation reactors. Nuclear fission technology
and fabrication capabilities are now widespread in the
industrial states and are therefore , available for sale
to the rest of the world.

Instead , questions of comparative and absolute
costs and problems associated with the fuel cycle -

inc lud ing safety — will determine the rate of growth
(and hence , the contribution of nuclear energy in
total energy supply) and the scope (in terms of the
numbers of countries participating) of the nuclear era .

The nuclear fission era, with its own Set of

~eopoli tical factors , will overlap the declining
use of oil as fuel , in the closing years of this century
and for decades into the next. When technical advances
allow the utilization of solar energy for generating
l a r g e r amounts  of e l ec t r i c i ty  at competi t ive cost , the
nucle ar era w ill , in its turn , fade . But fo,~ the purposes
of ‘h is analysis , energy derived from nuclea ’

~ f iss ion
is to be of increasing importance in terms of its
contribution to energy supply and its rapid global spread
for ~he remainder of the century and for some per iod into
the next.

*This section draws on:
The Atlantic Council , “Nuclear Fuels Policy .”
Federal Energy Administration, “National Energy Outlook ,l976. ”
OECE/ IAEA , “Uranium, 197 3,” and “Uran ium Resources ,

Production and Demand .”
Walter J. Levy, S.A., “How Much Nuclear Power in 1985?”
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All this is not meant to suggest that there are no
unresolved issues affectinq the further t.’vr 1 o c ,n ’
conventi onal nuclear cni- r iy . Clearl y, th . r i i

issues , and the init ial great hopes for in early nd
accelerated use of nuclear energy are now t o n 3 . ’ . y
r e—  as  .-o 4s.’ t . The most roc (rnt forecasts (~ f nw.! i,

x p i r i~~ion h.ivo been sca led  down (see  Tab H• 1)
i s t  I ’ S t  mates . For t he ae  reasons , it is ~~~w • ; ene r  . 3

b,:1~~e’.’e d tha t  convent iona l  nuclear energy can only
begin i-. ‘ i k e  a substant ia l  o nt r ib ut i .n  ‘ en. r~~~ su l y

the l i t .  1 980’s and early 1990’ s.

Tab le  I

Pr oj ~e c t r c 1~~~:~ l e a r  t~~ w , r

1973 OECD
Forecast 1980 1 9 8 5  1 9 u  2000
r~~~iic 1 9 0  1 2~~~ 3 F~ 2 1 1 2

i 12 2 8 0  580 77 82 88 18’ IV 180 4 . 4  385 8 0 5  1 ,00 0
Canada 7 15 31 7 7 7 lit 18 15 4 1 4 1  115  1 15
EC 57 1 4  2 8 3  ‘19 56 48 11’ 1Yi 1 1 1  .45 2 4 1  ( 3

32 60 100 if 17 15 50 44 35 4 )  ~ I I I  1 1 7

th r rs  35 78 1 4 6 3 1 32 13 ‘4 e’ a 100 2H . 2 15 ‘1.85
Free

r I J 2f 3 5 4 7  1, 0 1 8 190 1 4 4  181 4 6 3  530 1 4 7  855 1 ,0 h4  1 , 4 H  1,4

1. Edison E lec t r i c  Institute

2. F C tj  I A E A , “Urani ini — ‘)f sour  . ‘ . , ‘
~~~~‘ t u ct  ion and t~~m a n d ”

3 .  Wa i t . r Levy , S. A. , “310w ~t . i . t .  Nuc I ‘ i r  Powe r in 1 1 8 ’ )”
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The g e n e r a l  economic slowdown in 1975 was  u n d o u b te d l y
r e s p o n s i b l e  f o r  some of the  d e c e l e r a t i o n  i n  p l a n n e d  n u c l e i r
ene rgy  programs . But  t h i s  should  not o b s c u r e  t h e  f a c t
t h i t  t h e r e  are  s t i l l  p rob lems  r e l a t i n g  more directly tn.
nuclear power itself , inc l uding public opposition , that
,~i l l  :~rp v en t  the  r e a l i z a t i o n  of the  f u l l e s t , t echno~ o q i c a l l y
possible contribution of conventional nuclear enerc”; tr
t o t a l  ene rgy  s u p p l y .

An ’1’ sh r t f a l l  i n  a v a i l a b l e  n u c l e a r  eneroy .‘. i l l have
to be met ~r’m increased oil imports.

The qrcater ut ilization of conventional nuclear
er.”~~ :’.’ seemed to receive a major boost when , in 1973 , the
v u l n e r a b i l i t y  of the i n du s t r i a l i z e d  coun t r i e s  to o i l
~~~ip ~~~

’iy disruptions become apparent. Developed countries
coun tered , in part , w ith threats to accelerate the develop-
ment nuclear energy . In t h i s  way , it  was a rgued ,
Wes~~ rn technoloqy , r e f l e cted in  the development of nu c lear
~oi~’er , cou ld  d i sp lace  oi l  f rom some of i t s  uses and
r ’~( c. :n’ndence on impor ted  energy  sou rces .  Toda’: , t h e
m 3 : n 1 ~ i r : i ’  md actual materialization of these b e ne f i t s
~ro~ :uicl’ir energy , in  the i n t e r m e d i a t e  t e r m  a t  l eas t ,
ar tn do 1t1 t . rn the past two years , orders for nuclear
reactors 1v~ :leen cancelled and orders for a qreat many
others ha”e been delayed for up to five years . Currently,
the U.S. has 58 nljclear power plants on line; projected
niants for 1985 are now 170 , when in 1974 there had been
an antici pated 209 .

.;uch p o s t p o n e m e n t s  r e i n f o r c e  a p o i n t  made r e p eat e d l y
in this report :proqress in energy matters depends upon
the t ime ly t .ik i no of closely inter-related steps and
‘his , in turn , urgently requires qovernment invo l vement
a n d  c o o r d i n a t io n  in t b ’  development  of a d e q ua t e  ene rgy
tni pnly . ‘ n no area is this need clearer than in the
nuclear fie ld , where costs are hi gh , the industry is not
jn tt ;r it , d (with strong possibilities for leads and lags
i n tb comp lex and interrelated aspects of the nuclear
fuel cycle), and the security implications are enormous .



P . I 1 1 )

rn add . i t ion , in the abse nce of qovet nr’) nt nvulvoriu’n t
u cent inuat ion of present t rends suiq est i St r ° 1r y t neSS ~ i 1  I i y
h i ’ a scare and precious r e source  — u r . i n  i um — m )’/ f’

u t 1 1 i zed in t manner considerably ess C I 1 (‘1 fl hd n I s
:o rl lde nt . ‘l’his w i l l  be the case i f  p r e s ent c J elit rdt inn
rt ’t o ’t )rs based on e n r i c h m e n t  t e c h n ol o cy  (~ eri t i f i h i i  t o  o H r ’ j t i _ t ’

nuclear energy wor ld—w ide . Any flat i o: wh o s e  en  ‘ r i ’ ,’
ievolopment enta 1 is an inef fic lent as ~ I it S u r iri i urn

: t 5 O U tC O ) 5  h a s  no iuarantee that ~ do’ oiu i t .  .mpo r t  S w i l l  1
iva i 1_ t b l e  t o ’  i t  in the tut u r e , a r r ~_t tt~~L 3 t o ’  (l i )i (’ISSO (
later in this chapter.

Further m t  the future , t he in f j inc :.t an curor’~i rc~ 1’ 1—
i z a ti o n  of  the  “b reede r ” reac ’  or ~wh ich , n,n r  a
ea r per iod , crea ted  more uel than i t  u s e d)  and the d, vol~~ 

—

:Tlent of nuclear fusion (based on almost limi t lens s i ;~~ li€ ’s
ot  d e u t e r i u m )  r ep re sen t  changes  s t i l l  t o  curie in the n u c le ar
era. Mo reove r , these developments could lar ir ly free
count r.ies f rom the constraints of the oieopol i t  icr of eneroy .
The use of the breeder reactor would result in a urofound
r e — a s s e s s m e n t  of the r e q u i r e m e n t  fo r  en r i c h e d  u r a n i u m  and
thu s of the ore itself , substantially freeinc nations H cr.
the constrain~ n r ’~ resource scarcity and the t ’ ; r a n n ;  o °
the loca ion of . nergy resources beyond their U r ders .

[3 . ~.uc I !3r Urieru’~’ is d SubSt ltUte for °i1

As pre s i r i t l y e n v i s a g e d , n u c l e a r  e ncr qy  w i l l  1
ove r w h e l m i n a l y  in the generation of e lec tricit y, Oro :reSsivo ly
d i s p la c in g  c o n v e n t i o n a l  f o s s i l  f u e l e1ec~~riri : cenerit ion .
I n  1975 , 7 9 ’  of e l e c t r i c it y  tr od o ii’e d b oth in the U.S. nod
t uroi~: ot  t he  ~ ine  and 83’  of Jananest t iectr i cit v w is
(or l ‘red t i • n ‘ or ion t i 011 1 1 therma l sources

‘I t i e  pOt en ’ial magnitude of the nuclear c o n t r i b u t i o n
hO ü ’ ii erie r’iy supply is dependent on the or  ow t U
o loot r ic i ty d~ rand . W h i l e nuclear energ’y cou ld  r e d o ’
process he i t (or various industrial purposes , nuclear
energy  ( p a r t  i c u l i r l y  n u c l e a r  e n e r g y  p r o d u c e d  by t b .
cu r  r e n t  I i  q h t  ~~~~~ er  R e a c t o r)  , is ~ r im a r i  1’. ’ app l i c a bl e  ‘ 1)
electrical qener i ’ion , leaving fossil (‘u’ s dom inan t in
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o t h er  a r eas — transportation , t roe ’1 . r n i c i~ p r ( o u ct  F ,
c t ’ . The o 1ui nt i t’,’ ot  f o s s i l  f u e l s  used for c u r r e n t  and
possille future ieneration of electrical en .I’rojy represents
the rrt x im um amount t h a t  mig h t  be d i s p laced b y n u c l e a r
en, r r’, at  least  fo r  as long as nuclear power is derived
r o  jaree units.

If lstor icall y, ‘Irowth in electricity de m o i o J f i ts been
‘~n r v  rapid — ap~orc ):.:1rLate 1y twice the rate of inc t tnr’d
one run cons lin lio t ion as a whole . In sp i t e  of r t ’ o ’(’nI s i  ew—
nowns , which w ill not alter historic patt ornr , it is
ar ,t iciiute j t h a t  e l e c t r i c i t y  w i l l  p rov ide  an Increasing
;ort ion of Fine World total energy supply. Currentl y,
e l . c t r m c i t v  r ep r e s e n t s  15% of U . S .  energy c o n s u m r t i o n  and
‘1% of the ross  inland energy consumption of Europe
of  the Nine. While nuclear power may contribute no more
than 14% of Free World primary energy supply in 1985 and
Scoric .~4 %  in 1990 , electricity may represent 30i of Free
W o r l d  ene rgy  supp ly  in 1985 , and a higher proportion
therea I tur.

The v e rsatil i ty of electrical eno’rqy is wid e ly
o ’ o ; n w l e d . i  and it can be produced from oil , in , cooa l ,

nu ’l ea r , ny c t r r , 4 ’ : o t h e r m a l and s o l a r  ( r i e r (y scu ro e;.
H j we”o r , el ec t r~ cit’; can not now be “stored” i n  • he
jeneral sense , is expensive to q e n e r a t  and transpor t ,

ar id i t s  prouuct ion consumes a great deil of  e n e rgy  (but
15 n o r  e f f i c i e n t  in end—use than conventional toi el s )
Fl~~~~r ici t y concentrates production of pollutants in on. ,
hi’~h l’ ; visable plant (while electricity itself is a
cl an en e r g y  s o u r c e) .  S i t i n g , e n v i r o n m e n ta l  p rob lems ,
a r i d  the financial difficulties confrontinq the utility
companies will affect the supply of electricity, but the
ipw o td trend of electricity in total enerqy supply is
assured.

~~i c i i ’ l r  powe r w il l  be cill e rl upon 1 m o o t  riot on l y
o 1 ‘ ‘  t r i city demand (f row th but a I so to compenu 1 t e d nd
r ’ p l i o ’ o obrio let e therma l generating plants . By l °t8~ , .6— 3O~
of U.S. e l o ’ i ’ tr io’ il qenera t ing ( ‘ i p . l C it ’ y ’ m a y  be o i o i ~~o ’ ’ (  f r o m
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n ic lear energy ; currently nuclear ene r ;y r epr o ’m ;. 10 t ;

m l ’ ,’ 5~ of t o ta l  e l e c t r i c a l  q e n e r a t i ni  c i p n ’ i t ’ 1’ . I n
iroan , a similar proportion of electr i cit ’1’ w i l l  he

~enerated from nuclear power plants by J °3H5. ‘l’ho I L
memb er  c o u n t r i e s  e s t i m a t e  t h a t  4 5~ of t h e  Community ’ :;
electr ical energy will come from nuclear nourc.’n l”~’ 19 85 ,
compared to 6’ at present) . In Germany, 4Q i of ‘ l o o ’ t r i c a l

requirements will derive from nuclear generated e I e c t r i c i t ’7’
in 1985 , in Italy, 50~ in 1985 , reaching 8O~ in ~ho 19’U ’s,
and the comparable 1985 figure for the I . V .  is 25’ . In
liuht of the recent deceleration in nuclear p ro q r cn ,
these forecasts are probably optimistic , b i t  the’.’ a r’
:ndicative of the general trend .

In terms of potential savings of conventional
e n o r l y  sources , the Walter J. Levy , S.A. study , “How
Wuch Nuclear Power in 1985 ,” which offers a cons.”~v i t i ” .

~or ecas t of nuclear energy possibilities suggests t h a t

nuclear power could displace 1.6 billion barrels of oil
•‘o~ ji. valent in 1980 , and 3.5 billion barrels in 1985 .
1)lvided among the industrial nations , in various roroport~~oris ,
‘h ese fi gures suggest that the amounts of oil used f i r
electricity generation , and therefore susceptible to
displacement by nuclear energy are not large . In the
u . S . ,  on ly 554 m i l l ion ba rrel s of oi l a yea r , (or 9~ of
p •g~ petroleum inputs to all sectors) are used for

I r u t r id ty generation .

Howeve r , given the likelihood of increasing electricity
demand , savings of oil , which in the absence of n u c l e a r
m eowo r would have been required for electricity gener ation ,
nay he substantial. Individual nations may (hurt le that
the development of nuclear energy is worth the very hiqh
o:o;t i nvo lved. This is particularly true if domestic
uranium resources and enrichment facilities can substitute
f r  imported oil. Thus by concentrating only on th ( quantit y
o f oil d isplaced , the point is missed that , to the extent
that nuclear energy represents an alternative d o me s t i c
energy source , its value in terms of national secur ity and
freedom of action far exceeds the value implied by tfio
oil displacement numbers alone.
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C. Fnergy “Independence”

The role which nuclear energy may play in reducing
srin~~ly  un certai n t ies w i l l  be l imi ted  in  l a rge  measu re  by
curre nt issues affecting the nuclear fuel cycle .

Current nuclear technology is based primarily on
the uranium fue l cycle. Uranium ore is mined , milled and
re f i n e d  to p roduce ur an ium concen trates , U308; convertoc
to uranium hexaflouride (UF6) to provide feed (or uranium
enrichment. IT6 is enriched to provide reactor grade
uranium fuel which is then fabricated into nuclear fuel.
In fabrication , enri ched uranium is pellet ized, encapsulated
in rods and assembled into fuel elements. The fuel is
then loaded into reactors and the heat of the f ission
process is utilized in electricity generation . Spent
nuclear fue l may be reprocessed to recover the remaining
fissionable uranium and plutonium . Radioactive wastes
produced in the process are then permanently stored .

All aspects of this nuclear fue l cycle are inte r-
d. nendent , i.e. , developments in any particular aspect
ot the fuel cycle will have implications for the rest.
Because the different steps are interrelated and because
a large proportion of the steps are unde r qovernmental
control while other steps are in the hands of private
enterprise , at least in the U.S., the potential for leads
and  lags and the development of bottlenecks is unusually
great. Reactor technology is proven and commercially
available. But it is not certain that all the necessary
supporting functions will he available for the optimum
use of uranium or in a manner which encourages the maximum
development of nuclear energy .

Given very long leadtimes invo lved in the development
of nuclear energy , it is possible to be somewhat more
confident about the nuclear situation in 1985 than is true
for other energy sources :
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From e xl l er . ’it ion to production of uranium 8— 10 y i rs
To open mine : 3 y e t  i s
To build m i l l :  2 y e s

To establish a conversion plant 1
To build a fabrication plant 5 ‘~u’urs
To design , construct , license , test and

put a new enrichment plant into production 8 ,n a r s
To construct and beg in generation from a

nuclear reactor 7-10 y e s
To construct a reprocessing plant 10 y el rs

U r a n i u m  Ore

Uranium reserves are believed to be very lar io ly
c o n c e n t r a t e d  in  four countries: the United States ,
Canada , Australia and South Africa (where u r a n i u m  is
oresently a by—product of gold mining). The cyclical
nature of uranium demand to date has resulted in sporadic
exploration and incomplete delineation of reserves;
there f ore , the usual uncertainty re garding all raw
material reserves plagues uranium estimates as well.
Howeve r , these four  coun t r i e s  w i l l  c o n t i n u e  to a c c o u n t  f or
a major portion of uranium reserves and production for the
nex t f i f teen years at least , and probably even lonuer.

Table II

Free World: Estimated Uranium Resources
as of Janua ry 1, 1975
Cthousand me tric tons)

Under $15/lb U308 
$l5 30/lb U308

Prod uct ion Cos t Production Cost

Reaso nably Ad- Reasonable Ad-
assured % ditional % assured % ditiona l

U.S. 320 30 500 50 134 18 312 4t

Canada 144 13 324 32 22 3 95 11

Australia 243 23 80 8 ——— —- --- ——

South A f r i c a  186 17 6 —— 90 12 ~.8 10

Subtotal ( 893) (83) ( 910) (91) (246) (33) (475) (7~)~
Other 187 17 90 9 484 66 205 30

Total 1,080 1,000 730 (o80

Source : OECD/IAEA , “Uranium — Resources , Production mud
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Table III

World Uranium Producing Capacities
(thousand metric tons)

1974 ~ 1975 % 1980 % 1985 %

U.S. 14 56 12 46 25 42 40 46

Can ada 5 20 7 27 10 17 12 14

Aus tralia _
~~ —— —— —— 3 5 5 6

South A f r i c a  3 12 3 12 11 18 14 16

Subtotal (22) (88) (22) (85) (49) (82) (71) (82)

Others 3 12 4 15 11 18 16 18

Total 25 26 60 87

Source: OECD as quoted in Levy .

Curre nt estimates of Free World uranium reserves
indicate that the ore could possibly no t be prod uced
in suff icient volume by 1980 , and almost certainly not
by 1985. In the absence of intensive uranium exploration
a nd developme n t ac t i v i ties , constrain ts on nuclear energy
deve lopments caused by a scarci ty of low - cos t urani um
reserve s could emerge in the early 1980’s. Moreove r ,
because of the heavy capital investment costs involved ,
reac tors and nuclear power stat ions , for which an adequate
and continuous supply of fuel for 20 years of oper ation
is not guaranteed , may simp ly not be bu i l t .
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Table IV

World Demand for U308
(thousand ntOtric tons)

Edison Electric OECD/IAEA
No Recyc le  Recycle  H igh t Low2

1975 23 23 
— 

18 18

1980 61 56 53 48

1985 115 99 101 82

1990 191 153 168 130

2(100 336 281 313 326

~
‘Assuming no plutonium recycle.
2Assuming some constraint in electricity demand

growth and plutonium recycle as from 1981.

Table V

World Cumulative Demand for U308 (Uranium Concen~ rate )
(thousand metric tons)

No Recycle Recycle
1975 23 23

1980 232 218

1985 687 619

1990 1 ,487 
- 

1 ,281
2000 4,226 3 ,532

*Tai ls assay 0.3~~; 72% Equilibrium Capacity Factor.

Sou ce: Edison Electric as quoted in The Atlantic Council

Compar ing uranium produc tion to world demand fo r
uranium thus confirms the prospec t of shorta ges as
early as 1980—85. Producing capacity , even if additional
reserve s a re discove red , could fall short of demand some
time a f t er the early 1980’ s if no additions are in i t i a t e d
immed iately . Moreove r , note that 1985 cumulati ve dema nd
represents 18—20% of total uranium resources (“reasonably
assured” plus “add itional” at under $15/lb and $lS-30/lb);
by 1990, cumulative demand will have accounted fo r 37-43%
of these same reserves.
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Uranium demand however , is not de term ined solely
by the demand for nuc lear energy per Se , or the demand
for elect rical energy , although clearly these are
import ant determinants. Recycling, as ind ica t ed  in
the tab le , could reduce uranium requirements . (There
a re no commercial rep roces s ing f a c i l i t ies in the Uni ted
s tat e s  and a decision relating to the use of mixed-oxide
fuels produced in recycling has been postponed .) Reac tor
type and size also have a bearing on natural uranium
requirements . The light Water Reactor (LWR) , wh ich is
technologically proven and the likely dominan t reactor
tyrie for the remainde r of the century , uses more uranium
less efficiently than some of the other existing reactor
types. The type and amount of enrichment also affects
dema nd fo r natural uranium and the LWR requires highly
enriched uranium.

Table VI

Free World: Estimated Nuclear Capacity
By Reactor Type

( GWe )

1980 % 1985 % 1990 % 2000 %

Light Vater 170 88 475 90 860 86 1,842  75
Steam—generating 5 1 21 2 77 3

heavy water

Advanced gas-cooled 6 3 6 1 6 - 5 --
Candu — heavy water  10 5 27 5 68 7 183 7

Hi gh Temperature  1 .5 8 1 30 7 136 5
Gas-cooled , graph ite

modera ted 6 3 4 1 3 --
Fast breeder 1 .5 5 1 16 2 237 10

Total 194 5 30 1,004 2 ,480

Source : OECD/IAEA , “Uranium - Resour ce , Production
and Demand .”
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F u r t h e r uncertainty derives from the efforts to
develop and commercialize the breeder reactor. Whether
the “breede r ” comes into use may be a h i qhly S i j i l i f  jo int
determinent of the adequacy of uranium reserve ; m d  of
t o l anned enrichment facilities . If , as some assert ,
European “breeder ” technology is ahead of the t~.S ., some
difference in comparative uranium—supp ly secur it y , may
emerqe - but not to any appreciable extent before t h e
‘90’s. W idespread use of a “breeder ” could extend t h e
lif e of uranium resources by 60 years or more.

The pos sibiliti es for world trade in uranium ore
Jo not appear to be great. Producers can be exoected to
satisf y domestic requirements before considerinq export.
In addition , the value of enriched uranium is about
three times the value of natural uranium. Producers
therefore , are likely to delay exports until a national
enrichment capability is achieved. (In the United States ,
imports of uranium are banned until 1977 when an incremental
li fting of the import prohibition takes place.) The
implications of an emphas is on expor ting not the or e but
the enriched fuel itself raises the same security issues
that would face countries dependent upon refineries located
in oil exporting nations rather than upon the latters ’ crude
alone .

No automati c assurance of supp lemental s upp ly comes
f rom the fact that presently rio OPEC or OAPEC state is a
large provider. While this is of interest , obvio usl y, it
is poss ib le th at one or two or conceivab ly even th e three
(South Africa , Aus tralia and Canada ) could wish to employ
their resource position to attain some economic or ; o o l i t i o ’ m l
objective . W h i l e  it seems nearly inconceivable to Am e r i c a n s
that such a comb ination could be raised aga ins t them ,
the possibility exists . There is also no necessary
identity between the interest of producers and consumers
and it would not take a poli tica l objective for producers
to deny access to consumers except on the formers ’ term s.



~ t ’ do not yet know enough of the location of substant-
ial uranium reserves elsewhere but it may be th e case that
o u t c ~~~de North America , and the others mentioned on the pre-
vio~~s page , Gabon , Niger , Alger ia , Pakis tan , Braz i l, etc
in dicate that some possibly large reserves will be located
in the ldcs.

F:nr i chment

Enrichment capacity is now a potential bottleneck in
the continue d development of nuclear energy . In this case ,
and for a time , the United States Government provides
about 95% of Free World enrichment capacity at three
ol ants located in the continental United States . It is
ant icipated that even with the expansion of these facilities ,
en richment ’capac ity could be fully satura ted in the nex t
ten years , suggesting that for another decade it may be
the Uni ted States , through its enrichment capacity , which
sho u ld con ti nue to be grea t ly in fluential in nuclea r
developments . However , i t  is also a “was ting ” asset as
the Europeans and others (i.e., South !\frica) are working
i n this area ~jf fuel supply .

Table VII

Present and Projected Enrichment Capacity
(l03

~orn’i~~ SW/year) 
1

1980 1985 1988
U .K . .4 .4 ( .4)

u . s . 2 27.7 44.9 50.8

URENCO 3 1.0 10.0 10.0

RURODIF 1 6.5 10.8 10.8

E U R O D I F  I I~ ——— 6.0 9.0

UCOR
(SOUTH AFRICA) -—- --- 5.0

Total Capacity 35.6 72.1 86.0

‘SW Separative Work - effort invo lved in various enrichment
techniques is expressed in terms of SW units.

2lnc lude s new plant of 17.2 mill ion tons SW/yr. for 1985
and 23.1 million tons SW/yr in 1988.

3Capacity will be increased according to requirements .

4 ‘ ‘ Source : OECD - Note that adequate enrichment
Under consideration capacity for 1985 u~ J beyond is

dependeot on projects currently oni
planned .
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Table VIII

Se~ ara tive Work Units Required
(lOJ tonnes SW , 0.25% tails assay)

Annua l Dema nd
Hi gh Es t ima te  Low Es t i ma te

Pu Recycle No Pu Recycle Pu Recycle No Pu ReEycle

1980 31 31 28 28

1985 58 65 51 57

1990 98 112 84 95

Source : OECD

Required enrichment capacity is also determined by
factors beyond the demand for nuclear energy . Reactor
type , the availabili ty of re~~~~ling facilities , and the
ta i ls assay (the amount of U’-~~ lef t in the depleted
portion of uranium feed) of the enrichment process itself
will affect the leve l of need for enrichment capacity .

Mos t rece ntly, the USSR has begun supply ing some
natural and enriched uranium to Western Europe . The
Europeans also have plans for building an independent
enrichment capability ; the Eurodif project , (France ,
Italy, Belgium, Spain and Iran) , envisions the cons truc tion
of an enrichment facility in France to be operating a t full
capacity (10.8 million SWU) in 1981. The iJRENCO project
(the Netherlands , Germany , and the United Kingdom) , is
expected to attain a capacity of 10 million SWU/year by
1985. In 1985 , however , the U. S . may still re tain over
60% of total world enrichment capacity ; the USSR may
have only 40~~f world enrichment capacity in 1985.
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D. Safeguards

Adequate safeguards against possible accidents in
the manufacture and use of nuclear energy are of extreme
impo rtance both because of the damage and contamina tion
resul ting from a nuclear accide nt and because of the
implications of an accident for public attitudes. In thE
event of a major accident, it is likely that in many
countries , public reac tion would be such as to delay
still further the fullest potential value to be derived
from the application of nuclear energy .

In addition , the danger of even more -apid nuclear
weapons proliferation , as a by-product of the use of
nuclear energy , requires that adequate safeguards against
such an eventual ity be developed. Weapons grade fuel
can be produced in the recycling process. This largely
explains U.S. resistance to reprocessing; on the other
h a n d , Europeans, in a much less favorable uranium resourc-~pos it ion , take for granted the necessity of reprocessing .

The en richmen t process itself ca n produce weapons gra de
uranium . The regional enrichment/processinq centers
proposed by the U. S. can be seen as so rv ing two ends :
f irst, it is an attempt to prevent fuel services from
becoming manipulable and tools for the pursuit of
pol itical objectives by the country selling such services;
and , second , it represents an attempt to introduce a
safeguard against the diversion of enriched uranium
f rom peaceful us~~ to nuclear weapons .

It is difficult to escape the conclusion that the
further development of nuclear power , particularly (but
certa inly not exclusively) in LDC ’s, not many o f whom w ill
be able and willing to bear the cost of nuclear development ,
and the export of nuclear reactors and fuel cycle technology
(which the U.S. will remain powerless to stop) entails
signif icant risk of accelerating the proliferation of
nuc lear weapons . it is highly doubtful that the Non-
proliferation Treaty will stop any nation from pur~ iiinq
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‘ S  own conceptions of its national interest in this
‘ - ; rernely s en s i t i ve  a rea .

U Conclusion

There is a strong possibility that: (1) uranium
r e sou rces  w i l l  not be u t i l i z ed  in the most efficient
manner; and , (2) the future development of nuclear energy
w i l l  be impeded by bottlenecks in several phases of the
no clear fue l process. There is no inherent or technolog ical
reason why these two events must occur but in the absence
of ;‘ :ernment involvement and coordination there is little
lik elihood that they will be avoided.

Competition for natural and enriched uranium may
parody developments in oil. Europe and Japan do not escape
onero~y impor t dependence via the conventional nuclear
energy route . However , if enr ichment capac it ies permit ,
a r rudent measure for the U.S. and certainly for the
Europeans and Japanese , involves the s tockpiling of enriched
fue l in a fabricated state to protect against a power break-
dow n i f supply were severed and a nation was depr ived fo r
a long period of time .

Moreover , in sp ite of i ts associated prob lems of was tes
and plutionium , the emplacement of breeder reactors would
be another long—range necessity to obviate reliance upon
foreign ore and enrichment capacity until the coming of
nuclear fusion and , even further in the future , sola r powe r .

Thu s, development of nuclear energy as currently
envisaged nay not result in energy independence . However ,
with recycling , the breede r , and add itional technolog ical
processes wh ich extend the life of uranium reserves,
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some g rea ter deg ree of independence from ener gy imports
wi ll develop . Eventually , f u s ion (based on deuter ium , an
elemen t found in water) may signif icantly re duce the
energy import dependence of the industrialized states
but not before the first or second decades of the next
cent u rv .
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IV. Import D~pendenre of Industrial States

The continuing , general dependence upon the M i I d h
East is evident. Stress has been placed in earlier oh s-
c u s s i o n  o’~’ t he  v a r y i n g  degrees of dependence upon oil m d
‘~pcn the Middle East among Euiopearms , Japanese and
Am ericans; more precisely, there are signifi cant d i t t e r ’n c e s
in ‘he degrees of dependence upon particular Middle East
sources . Current import figures make this clear.

Be for e presen ting these da ta , a warning is necessary .
Degrees of dependence upon oil are all “one dir f o:tional”
in that oil continues to be an ever more irnpo r~~an t energy

~-°~~u r c ’e f o r  most  n a t  ionF . S i m i l a r l y ,  f or the  n e x t  if e’n
twent y-five years , it is not likely that the s i o i~~icanoe

of i m p o r t s  to n a t i o n a l  e n e r g y  bu d g e t s  w i l l  be g r E 1 1y
diminished as a per cent of those budgets . Even i~ t h t
roercent aqe represented by oil is smaller , vol jrn ”tric
reluirements will increase. Some fifty million barr els
a d ay  were consumed in 1975 ; by 1990 , ever with ef f o rts
by governments to reduce th~ percentage represented by
o i l in  t h e i r  energy  b a l a n ce  — some of w h i c h  w i l l  be success-
f u l , we anticipate close to 80 m i l l i o n  b a r r e l s  of o i l  w i l l
he consumed.

In addi tion , there will be the usual shifts in

reliance upon particular sources for the ordinary comme rcial ,
seaso nal , ma rke ting reasons , for competitive purposes ,
or becaus e one source or another may seem more or les s
reliable. Therefore , one cannot do less than obse rve
annua l trends and not conclude too much from ~~~ar te r l v
impo rt fiqures , and never from monthly. Finally, sh if t s
in sources cannot be made peremptorily, as it were; the
management of world—wide crude slates and exchanaes , the
log istics and refinery functions rust all be ant ci l ia ted
and interwoven.
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Estimated % of Imports (Crude and Product) traced
to Original Source (1975) — C .I.A.

Arab

Saudi Arabia Kuwait Libya Iraq UAE Alger i a

U n i t ed States 14 .5 6 — 3 5

Ca n a d a  21 3 1 3 4 —

J a pa n  30 10 1 2 8 —

~~~~. Europe  28 6 6 8 6 4

25 12 3 3 4 2

G e r m a ny  19 3 15 1 8 1

I t a ly  26 4 10 18 3 3

France 31 6 2 11 11 6

50 1 6 12 — 1

~e~~horljinds 22 11 1 3 9 1

Non-Arab

Iran Venezuela Indonesia Ni geria Canada

United States 8 18 8 14 13
Canada  23  32 — 2 —

Japan 24 — 11 1 —
~~~. Europe 16 2 — 6
U . V .  20 4 — 7 —

Germany 15 3 - 10 —

Italy 14 2 — .5 —

France  12 2 — 8 —

S p a i n  9 2 — —

Netherlands 30 1 — 12 —
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From the above , note that for 1975 , the Un it ed

S t a t e s  rece ived  a lower p e r c en t ag e  of i t s  o i l  i mj o r t  ,
a substantial d~ gree, from Saudi Arab i than iS :~~C (ord ’ d

for~~~ y other major importing, 
indus trial state.

Note also that the United States rece i ved a lower

~~ rcentage of its oil imports from Iran than is recorded

for any_other major i m por t i n q ,  indu strT~i1 s t a t e .

Note then , the U.S. received a h i g h e r  p e r c e n t o r l e
of its oil imports from ~~3~~~

ia than did any other major
importing industrial state; and that with the sing le
excep ti on of Canada , the U.S. rece ived ~~~~~~~~~~~~~
~e rc e nt a qe of its imports from .-Venezuela than did an;
other of the listed states...

Finally, the U.S. received , in 1975 , some 30%
of its imports from Arab countries hut Western Eu rope
get nearly 6 0 % , and Japan 51% of their imports f r o m
•‘~rab countrFes .

Now loor~ at exports from the producin~~~nations
’

pe ~~ p~~ctive:
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Estimated % of Oil ex~orts (1975) to Listed
Importing Nations (C.I.A.)

(Arab countries)
MB/D

From: Total U.S. Canada Japan W. Europe

Saudi Arabia 7080 10 3 19 47
Kuwait 2100 — 2 20 37
Libya 1520 14 — 4 48
I raq 2250 — 1 4 41
UA E 1700 7 3 24 45
Alger ia 930 28 — — 54

(Not Arab Countries )
MB/ DFrom : 
Total U.S. Canada Japan W. Europe

I r a n  5350 5 4 21 36
Vene zuela 2350 16 11 — 11
Indonesia 1310 28 — 40 —
Ni ger ia 1790 41 — 4 41
Canada 1460 100 — - -
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From the above , we observe the exceptional impo rt ince
to the oil exporting states of the European and r ap anese
markets; very considerably greater than that of the U n i t e d
;t a tes .  O n l y  in t h e  case of N i ge r i a  and C a n a d a  oh oes the U.S .
domina te a prod uc i ng n a t i ons ’ export market. (Venezuelan experts
to the U .S. have occupied a more important place in i~~s trade;
th e lower pe rcent r e f l e c t s  the recession ’s drop in ‘uel o il
demand). For OAPEC as a whole , the U.S. receives l0~ of
me mbers ’ expor ts  w h i l e  Western Europe gets 42~ and Japan l5~~;
f o r  OPEC as a whole  the U . S . receives 18~ of their exororts
wh~~1e Western Europe receives 40% and Japan 16 f ,. P u t  in
Y~YD3~ D, OAPEC exports some 1.8 to the U.S., 7.5 to ~~s ern
Europe and 2.7 to Japan; OPEC exports some 5.4 t the M .S.,
12 to Western Europe and 5 to Japan .

It is these data which emphasize the underly inc oil
marke t f a c t o r s  which  he lp  exp lain the caution with which
Western Europe and Japan must ‘-onsider U.S. “initiatives ”
v s .  OPEC . There can scarcely be any meaningf ul compari son
between the situations of Europe , Japan , and that of the
U.S. from the particular aspect of their comparative
impor tance to oil in wor ld  trade - OPEC o i l or , of
greater significance , of oil from the particular region
of the Persian Gulf.

We have seen , in the nuclear section of this Report ,
how likely it is that the import dependence of the industrial
na t ions will rela te not onl y to oil but to uranium ore as
well. Thus , the energy concerns of these states will be
also for adequate and continuous supply of this other and
newer energy scurce . The only significance difference to
be noted at this time is that the present OPEC members do
not possess substantial urani.um reserves (with the possible
exception of Nigeria) . Equally important to note , howeve r , is
that with the exception of the known large possessors ot
ranjuni reserves——South Africa , Canada ,USA ,Au stra lia—— the

sources of additional and probably needed uranium lie w i t h i n
‘h e  Ldcs.

Moreover , we have noted also that imported n i t  ural aas
is l i k e l y  to be an i mp o r t a n t  s e c u r i t y  f a c t o r  t o  e ne r o y - d e f i c i e n t
states , especially in Europe and Japan , as the USSR and Middle
East supplies become morE available.
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PART V Governments and Enterprises in Internatio nal Energy

I. Role of Governments in International Oil Supp ly

The success of the private international oil industry
in m a ~~1nq o i l the pr imary source of fue l f o r  the ind us t r ial
we il  was the very factor which brought governments of all
st r’.pes and sizes into the act. Once oil had become a
co)mrru odity vital to their economies , decisions a f f ec ting
national interests would not be left to the commercial
instincts of the private commercial or trading sector.

Similarly, when oil became crucial to the revenues
o~ producing states , decisions as to vo lumes and prices
could no longer  be lef t to the judgment of oil companies
a lone .

This  would  be a l l  the more the case when for  mos t
s tates the pr inc ipal purveyors  of oil in domes tic and
world trade have been foreign—owned and controlled
comp an ies whose overseas a ff i l i ates lack the powe r of
independent decision-making in the handling of inter-
national supply.

Governments ’ role in oil accelera ted w ith the
collapse of wes tern empire , chiefly because the inter-
national oil majors were linked with the colonial/
capitalist system . Moreover , while it can be said
thes e companies lacked the fores igh t , imagination and
initiative to forge timely new relationshi ps wi th the
recently independent and highly nationalistic governments
w ith which they had to deal the point mus t also be made
that for over a quarter-century , in a number of cas es ,
they had maintained a concession system as the basis
for oil exploitation which was enormously beneficial to
them and also to consumers . When the “politics of oil ” in
i ts domestic and international ramifications came to the
fo r e, the concessions system was the first casualty .
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I t  was really not a case of great o l i t T i ’ 1~ c ; comin g
a t  grea t speed for there had been many w i~~nings in ‘he
luarter—century after World War II: Iran , Lib ya , l r a i ,
Venezuela , Indonesia , Al geria , Saudi Arab ia , c ’ .

Adaptation might have been an impossible task fer mos’
of the companies in any case; the “majors ” saw tlier selves
beset by cha llenges and dangers , hop i no t hat with ire
and for titude all would be ri gh t again , or very nearly,
or enough so. The attempts which were made to adjust
came ve ry largely f rom the “non-ma jors ” who sought an
advantage for themselve s in accomodatinq to change by
al tering traditional concession arrangeTnents and the
division of (or better) profits from the disposition of
oil on terms increasingly more favorable to the pr oo3:i~~i r i
oO\’ernmeflts.

Nevertheless , as indicated in the next section on
the role of the international oil industry, the functions
of the “majors ” remain  im po r t an t , if diminished .

However , with that diminished role - particularly
in determining the volumes and prices for crude absent any
alte rnative - it was necessary for consumer governments

undertake larger roles in oil partly to assure continu ity
o t supr ly. As gove rnments have done ao , and the ~.o rocess
is still very much under way, a ve ry bro ad ran ge of
o cvernment responsibilities became engaged. Commercial
c o n s i d e r a t i o n s, w h i c h  in the pas t  de te rmined  the commitments
of the oil industry , are no longer central. “Oil” has
become enmeshed in a numbe r of other national interests
and objectives which complicate “access ” . Of course ,
this is true for energy—deficient or importing States
as we l l  as fo r the o il expo rti ng countries.

The eleva tion of o il to it s curre nt level of govern-
mental concern may make for less difficulties in most
industrial nations than it does in the United States. It.
has long been the case , for much of Europe and for Japan ,
that very major commercial enterprises function within
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a system in which government concerns and corporate
undertakings are related . In fact , fo r  mu ch of
Western history great commercial enterprises have
often been conceived and sponsored by government.
It is only in relativel y rece nt time s , and primaril y
in the United States , that “governmen t” and “commerce ”
have been see n as separa te and eve n adversary . With
the politicization of oil an accomp l ished f a c t , Eu ropean
and Japanese societies may have an advantage ove r the
vs which will be wrestling with the questions of
government-and—industry or qovernment-vs .—ind ustry for
many years to come .

In addition to government attention to security
ot supp ly, the expense of developing alternative energy
sources and the cost of certa in ene rgy  research seems
now to req ui re gove rnment direc tion and funding, directly
or through subsidization. There are differences of
op i n i o n  ove r the ex ten t to wh ich government  involvement
is needed but the general trend towards a larger role
is ‘in arguable as is the need for government attention to
leg isla ti ve or bureaucrat ic impedime nts to ener gy developmen t.

For all these reasons , some government presence is
necessary and inevitable . Whether its involvement will
improve upon the provision of energy is not so certain.

Basically, however , the just i f ica tion for some forms
o f governme nt invo lvemen t is that interna tional energy supply
is , in the first instance , ve ry largely under the co ntrol
of states , not commercial enterprises , and there fore the
supp ly available may be used for political purposes.
Moreove r , with the consequent vulnerability of energy-
defici ent states to shortages contrived or otherwise , only
government can insure all poss ible measures are taken to
limit the damage which can be caused by producing governments.
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F’inallv , ener ty ob jectives call for develepment and
i n f r a s t r u c t u r e  on a larger sc al e  and time is pr es s i ng .
C o m m e r ci a l  enterprises cannot be expected t oo d cii
a lon e with very large—scale national energy r e gu l  i f —
rents , and t hey have themselves made this point .

In the United States , the central questions are
how to define generally supported enerqy objectives , how
to determine the need for incentive s to the priv at sector
to) carry out national policy? 110w to reform the
reoulatory maze which is said to be a self—inflict ed
wound p r e v e n t i n g  us f rom r each ing  energy  goals?  Mos t
difficult of all , how best to assure that energy companies
perform in the furtherance of energy objectives? I f  a
company has coal and oil asse ts , for example , how to
make certain that either resource is exp loited at a r u ’
consistent with national energy objectives? And yet
preserve and encourage private enterprises in the under-
taking ? These questions reflect a minimal role fo r the
USG ; those who intend the government to be very much more
deeply involved look to a national oil corporation , ari d
to qreater undertakings directly in exploration and
development. Whichever course is adopted , the key issue
is how best to improve upon one ’s access to energy in
w o r l d  trade while encourag ing the exploitation of indi genous
r e sou rces .

2 .  The In terna tiona l Oil I ndus try

W h i l e  i t  is inevitable that governments will i nc r ise
their oversight and invo lvement in energy s u p p l y , the
in ternational “majors ” — f o r  as long  as consume r and
prod uce r governments  p u r s u e  po l ic ies which  pe rmit them f o
be importan t in the search for and supp ly of o il - can
anticipate continuing to be essential. On the other hand ,
if governments give precedent to non — “majors ” , or
discr iminate in favor of government oil entities or other-
wise give pre ference to na tional oil companies , then the
diminished role for the international majors will have its
unavoidable e .fec ts upon the companies ’ own interest in
keeping in the game .



P. 142

In  jud g i n g  w h e t h e r  or not preference should be
g i v en  to companie s othe r t h a n  the i n t e r n a t i ona l  majo rs ,
insuffic ient attention has been given by governments to
the efficiency of supp ly  wh i ch these la rge compan ies
have come to symbolize and which is an essential ingredient
in the provision of energy . Insufficient attention has
also been given to the point t h a t  if  qoverriments can
limi t their attention to setting the appropriate framework
for corporate risk-taking and investment to insure that
the necessary s i z e  and  diversity of e n e r g y  e f f or t s  are ,
in fact , undertaken , then the energy costs are n o t  a
direct charge upon the government ’s national budget -

a not i n c o n s i d e r a b l e  p o i n t .

Will these be sufficient incentive for the “majors ”
to be in t e re s t ed  in  r e m a i n i n g  in  energy?  I f  there  is ,
t h e re  can be l i t t l e  doub t t h a t  the assets wh ich  they
posses s and wh ich are not readily duplicatable - m a n a g e r i a l
and otherwise - can be employed in their private and in
the ( ;enera l  i n t e r e s t .  In the past , these companies were
not “buffers ” be twee n producers and consumers , as they
often like to say , b ut the cri tical l ink be tween the two ,
igcnt s with great interests in both production and consumption ,
able to balance supply and demand with exceptional skill
and e f f i c i e n cy .  Under  the appropriate government-established
conditi ns there can be an identity of interest between
private and p u b l i c  interest.

The international oil companies have seen their role
diminished essentially by two forces: (1) the actions of
producer governments which have very largely but not
completely removed the companies from decisions affecting
crude volumes and pri ces and (2 ) the rise i n  numbers and
conseq uence of pr ivate  and gover nment a l o i l companies ,
usually non-integrated , but  whi ch have prog ress i vely obta in ed
an inc reas ing share of the marke t in wor ld  oi l  trade .



~~~ . 
143

Ut ioi ‘.0 t h ow i f ’  a s s u m p t i o n  of con t ro l  b y prooiuc c r S
ove r t h • • z  r o t  i ch they  make t h e i r  o i l  av a i  lab !~ ’
t h e r e  h a d  t o e , n a s t  e a l y in c r e a s e  in the sha re  of fu n c  ions
per t e r m e d  b y “ n o n — ma j o r s ” . There  have h epn  p l e n t y  of
s i g n a l s  t h a t  t he  ~o : ocess w i l l  p r o b a b l y accele r at e .

In 1961 , governments  con t ro l l ed  about  8~ of c rude
produc tion as did the “non—majors ” ; nearly 83% of the
world ’s oil was hand led by “m a j o r s ” . By 1972 (the year
b e f o r e  produce r gover nments took over ) , the share of
governments had ri sen to some 10% , the role of non—majors ”
to about 18% and the share for the “major s ” had declined
to about  7 2~~. The role of government today is at l~~a st
70~ with the balance a nearly inde finable mix of “non-
majors ” and “ma jo r s ” . In r e f i n i n g ,  the role of “majors ”
sli pped from nearly 70% in 1961 to about 54% in 1972
(with “non—majors ” acquiring some 25% in 1972) ; in
marketing , the “m a j o r s ” went from about 64% in 1961 to
nearly 52% in 1972 while “non—ma jors ” captured some 27~
by 1972 and gove rnments had acqu i red  abo ut 2 1~~.

From the “ma jors ” perspect ive, about the most to
be hoped fo r  is a h o l d i n g  of the ir presen t posi ti on out
of wh ich , in t ime , mi ght evolve opportunities for qrea tet
i nvestments . There may come other opportunities f r o m
countries determined now to explore for indigenous oil.
There is also the possibility of roles for these companies ,
akin to ARAMCO ’s expanding activities , in produce r s t a te ~~.
Anything much less than that would surely fi rl  an ln c r a :i n g
number diversifying their talents and a sset s  into o t lit i
endeavors.

From the view po int of producer gove rnments , it is
the ab ility of “majors ” to move nearly 52% of oil in
world trade to the consumers ’ markets which is presently
so consequential. Moreover , in a period of general over-
supply , the majors can make dec isions as to supply f rom
which sources which rel ieves the governments from h a v i n g
to do so in an OPEC forum . Ove r time , with the univ ersal
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availability of communications and data processing ,
consumer or produce r government oil companies c o u l d
move these vol umes; but very few , if any , qovern;o nts
possess today the requisite managerial resources t o
cope with the comp lex supply arrangements i nhere nt in
oil moving in world trade. AS they acquire the necessary
talents , a diminishing role for the international majors
would  seem to be a n a t u ra l  consequence .

The “ma jors ” will continue to be better able to
mount the kind of immense undertaking represented in the
North Sea , on the Nor th Slope of A lask a and gene ra l l y
offsho re. Theirs is by no means a monopoly of such
capabilities but it is still impressive enough to warrant
cons idera tion when the i r  f u t u r e  role is d iscussed.

3. Role of Governments and Ente rprises in N u c l e a r  En er ~~

The situation and prospects for nuclear energy differ
significantly from that of oil. In the nuclear case ,
the role of government has been preeminent from the
o u t s e t  as the possessor of nuclear technology , the
major sponsor of advanced research and the owner or
licensor of the bulk of present enrichment processes.
While the fabr~ cation of equipment has been both a
government and private enterprise activity, the re seems
litt le reason to doubt the continued predom inance of
government in all parts of the fuel cycle.

The international oil majors - especiall y Sh e l l ,
Gil f and Exxon - have investo-•~ w ith vary ing s uccess
in parts of the fuel cycle and each has undertaken
substantial research programs independently and i n
concert with government. In no case has any U.S.
private enterprise yet obtained a position in ill of
t he  f u e l c y c l e . In  o t her  c o u n t r i e s , such as germany
and France , there appears to be a f a r  closer coordination
of e f f or t  w i t h  p r i v a t e  companies  due in l a r g e  m e a s u r e
to t h e i r  governments ’ hav ing  adopted c l e a r e r  gu i d e l i n e s
for their support in overseas nuclear contracts . The
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U.S. has been inconsistent and uncertain in it s own
approach thus adding to the hes i tat ion of U.S. nuo lu u r
enterprises to commit requisite talents un o l . : ;u ms t o
overseas opportunities.

The astronomical rise in research and cap ital
costs , public concern over safety and environmental
aspec ts , fluctuations in market forecasts f o r  electric
powe r generat ion , excessive lead times and the unavoidable
dependence upon government policies which are t h e m s e l ve s
evolving , all combine to limit the inte rest of privat~~
enterprises and to leave to government nearly o v e r ’ w h e i
the key roles in nuclear energy development. m i t  o t : o s
such as the U.S. Government’s Nuclear Assuran c °iel Ac ’
wh ich re presents the s ingle most important s~o ’:i t en li s ’
private enterprise in the key enrichment processing
function , has a very uncer tain future . Its passa to
through the entire legIslative process will be at leis
by amendments which may nullify its purposes - a n d
1)0 regarded a harbinge r of the f a t e  for  comparable  ef ~~or t s.

Only in the desi gn and fabrication of capit a l
equipment, including reactors , will private enterprise
in the Free World be likely to have an important ro le .

rn ‘;i ew of the certainty that substantial u ran ium
ore imports will be necessary for the industrial nations ,
qoverflments ’ role in securing access to uranium ore ,
m d  the acquisition of enrichment and reprocessing
firi l ities , insures the politicization of nuc ear fue l
supply in all its aspect.
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~1ost ~orecasts of enerov supp ly and demand i r e

~~u o d  cii assumpt ions reoardinq : ( 1 )  a d e c l i n e  i n  o i l
d m i i o i  r e s u l t in g  f r o m  h i g h e r  o il  p r i c e s ;  ( 2 )  a d e cl i n e
n en r uy d em a n d  a r i s i n o  f r o m  del  iberate conservation

schemes; ( 3 )  an  expanded  i n d ig e n o u s  ( n o n - O P E C )  p r o d u c t i o n
s t i m u l a t e :  U: h i g h e r  en r qy  p r i c e s;  and ( 4 )  the d e v e l o p —
rent ot alternative energy sources , also eno -o :riqed by
higher oi l  prices. It is further assumed that future

~~P g r o w t h  r at es  w i l l  f a l l  below h i s t or i c a l  t r e n d  (in
art , because of hi gher energy prices) , s u g g e s t i n g

some moderation in the growth of energy demand . In
addition , the forecasts generally assume t he  r e q u i s i t e
indus to-y investments and positive expressions of
government support regarding conservation and the
development of energy resources , through a variety of
interrelated policies implemented in timely fashion.

The sensitivity of the forecasts to any chan~~ in
t h e i r  basic assumptions is illustrated dramatically in
t h e  1973 OECD study, “Energy Prospects to 1985. ” In
the OECD example , the projection based on a current
dollar nrice of $9 per barrel of oil includes very
optimistic assumptions regarding the ability to expand
• iCE ) indigenous oil prod uct ion , the ability to develop
f l t e r n a t i v e  energy resources , the oil  s av ings  to be
derived from conservation , and the decline in o il

i nund resulting from higher oil prices. Oil imports
p r o v i d e  the b a l a n c i n g  mechanism between OECD oi l  s u p p l y
and  OECD oil  demand .

I f  the  a s s u m p t i o n s  r e g a r d i n g  a l t e r n a t i v e s, i n d i q e n o u s
produ ction and or conservation prove wrong , the extreme
sens itivity of the forecast to these errors is suggested
in the following chart:
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A t i i l u i ’ t i  d e ve l op  i i  t r r i i t i v e  e r o ’r o ;y sourc es
( ‘ o i l , gas , n u c l e a r )  in the assumed q u i r o t  i t  i s  id lo
11 m i l l i o n  H / D  to  OECD oil imp orts in 1985. A l l  t o l d ,
~ai lu : to develop i l t e r n a t  iv i s , f a i l u r e to f i n d  and
d e e  l o p  ade~iu:i te o : u a n t  i t  ies  of i n d i g e n o u s  en r ory
r e ; ’u : ce s  and f i i  lure of ‘or: o e rv rm t ion  e f f o r t s adds
1 $  m i l l i o n  H ‘I )  to the dEC O o i l  impor t  b i l l  f o r  1985 .
;~h :le It Is unlikely that a t o t a l  failure ~n i l l  these
:irec t ions will occur , a 50~ short fall would s t i l l  ic
e r u i l  to t o d ay ’ s tot a l prod u ct i on~~~f Sau d i  A : a L i a .

I~ i d d i ’ ion  to possible failures in achievin g the
~f :,t1 t i ’ iv e  rerui rements , there is the r eed for ii

~i e v e l ’ )n n t s  to) occur in a timely fashion. Uner :v supply
and d r ’ - c : o i  i t ’  determined b y a co m p lex  and  intera ’p n d e nt
s t  0’ e c o n o m i c  and  p o l i t i c a l  f a c t o r s .  F a i l u r e  t i  0 ’o m p l c t ’
any p i r t i o m l a r  s t o p  in t i m e , or p a r t i a l  b u t  i n s u f f i c i e n t
Sc C ’ S S  i n  a n o t h e r  phase , can t r i gge r  a set  of c o n s i o : o : en c c ’ s
.. o i - h  c u l d  t h r o w  a ll  f o r e c a s t s  o f f .

The c r i t i c ;m l i m p o r tan c e  to t h i s  t o t a l  e n ’ r s’ e ffort
o f  s n f er n  of  qoverni l ient  c o o r d i n a t i o n  i t  l e a s t  , and
: r ° l  : l y i nv o l v em e n t  i s  o b v i o u s , as is t h  rot ’’ of i n d u s t  i

I n  * U abserore of an effect i v ’  n a t i o n a l  ‘nei s: p o l  i e y
an d  i t s  im r J err ent it ion there is no i n h r n t  reason c l o y
ma r k ’ t or c e s  a l o ne  w i l l  c al l  f o r t h  an i n d u s t  ry  r spouse
i t :  e i t h e r  t h e  r i e o ’e s s a r y  d i r e c t i o n  or w i t h  ndeo~ o i i t  n ’ o t

5 (1 S eed. The i n t ’ i r e l a t o l r i e s s  of i l l  a s p e c t s  o~ the
en er r1’ orua t ion a l s o  s u g g e st s  h i t  ad hoc m d  i s o l a t , d
r o e  r n m e r i t  m i  t iat i V 05 wi 1 1 not be su f f i ci en t  t o  m e , ’

r : i t i o n a l  e n e r g y  o b j e c t i v e s ;  the  need is fo r  a conpr ’h e n s i v :
“nerqy policy . The provision of adequate and c oro t inuous
er r ’rqy supp lies necessary to economic w e l l — b r i n g  an d  m i l i t a r y
J ou r i t ’, now involves government and indu str y .anvth ing
less i s  an  a b n e q a t i o n  of government responsibilit y. T h e
f ’ o r r ~o Of g( ’ e r n m e nt  p i r t i c i p a t i i o n  may  b e  a subject fo r
I i  i t ‘‘ ; qovr’ rroyn n t  i nvo 1 y e m e n  I per so is not
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Given the current uncertainty in qoveriir ro nt poi  i c’~ a n d
the long l e a d t  i mes r e q uir e d  fo r  the f u l l  development of
any  p a r t i c u l a r  ene rgy  resource , the ene rgy  b i l  m oe i n t l i e
industrialized states through 1985 is not “xp (c’tm ’d to
d i f f e r radicall y from the current energy s u p p l y s i t u a t i o n .
Oil w i ll retain its dominant place in the world ‘rio t p
balance. Nei ther gas , nor coal nor nuclear erier oly w i l l

~mportant1y diminish the import dependence of the f r ’ ,
i n d u s t r i a l  world , Perhaps the single most i mport ant

i ’ ~~i r m n i n q  of chanqe will come with nuclear en ’ r o ~~
i ’o ’Oiintinq for lncreasinq quantities of electric j o ’~.’er

‘ r o n  i t ion.

0:1 retains its central place in enercy supp ly  and
o i l  i mp o r t s  w i l l  p rov ide  the m a j o r  po r t ion  of the o i l
supply of the industrialized nations. With scant possibility
that a n y  major oil finds discovered outside of the “ P o l il~
Past and the Soviet Union can be producinq 0i t h i o il i ,ol ]rre s
by 1985 oil  imports  w i l l  con t i nue  to come increas iri r ly f
OPEC sources and , more particularly, from the oil produc i na
countries of the Persian Gulf. Moreover , given the lu a n t i t y
of oi l  demand ed , “major ” finds would have to be huge even to
begin to challenge the dominant position of the Persian Gulf
The prospect is thus for increasing competition for ‘~iidd l”
East oil; U.S. competitors will include not oni’ ~ A’l’0) allies
a n d  Japan b u t  perhaps the USS R as w e l l .

Th i s  situation may well hold into the 1990’s, when it
is anticipated that nuclear energy , oil from tar s a nd s ,
o i l  f r o m  s h a l e  and coal e a s i f i c a t i o n  arid li quefac t i o n  riy
be m a k i n g  l ar g e r  c o nt r i b u t i o n s  t o  ene rgy  s u p p l y . t3ut none
of these d e v e l o p m e n t s , i n  t h i s  time frame , w i l l  c l i m i n i t
oil ’s dominant role in total energy supply.

The accompanying chart represents possible changes i n
the pattern of energy sources from now until lH~~O . As i~the OECD study, the ch ar t  i s
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base l on the assumption of reasonably inte l ligent
enercy policies and adequate incentives to i n d us t r y  to
invest the requisite financial , technical and managerial
resources either to reduce the role of oil or i n t e n s i f y
the search for indi genous o i l resources.

It further assumes substantial success in the discovery
of si gnificant amounts of crude in the major industri al
nations/areas - a prospect which may be too optimistic.
The “savings ” referred to come from improved techniques
in energy consumption , better design of equipment , buildings ,
transport , new p lan ts replaci ng old ones , etc., and such
savings are considered to be practically attainable.
Moreove r , the chart depicts a situation which is general
icr areas outside the Communist sphere ; if realized , it
would still imply different degrees of energy dependence
for particular nations ; (see next page for chart)

Three points deserve emphasis. First, even with
anticipated savings and deve lopment  of a lt e r n a t i v e s , oil
s t i l l  r o v o d ’ s  approxima tely 40% of total Free World
prim ary energy supply in 1990. A more recent forecast
from ~ho same source agrees with the Exxon j cediction
that is 1990 oil may still account for 50~ of total Free
Wo r ld ene rgy supply . Moreover , even i f  o i l ’ s share  in
to ta l ene rgy supp ly  shou ld dec l ine , the absolute quantity
of o i l demanded w i ll  increase thro ugh 1990 .

Second, it must be remembered that shortfalls in
the developmen t of al t e rnat ive energy sou rces and  f ai lu re
~o expand indigenous oil production can only be compensated
f o r  by increased oil  impo rts .

Th i rd , i n  spite of the expansion of nuclear energy ,
almost 75% of the 1990 Free World primary enerqy supply
still derives from conventional energy sources ‘- coal ,
hy d ro , natural gas , and o i l .  Of these , o i l w i l l  be f a r
m ud away the most significant energy resource i n  inter-
n a t  i ari a 1 t rade . Further use of conventional I ucis il S~~
may not f r e e  l:urope and Japan from energy import dependence .
Additiona l reliance on gas imports would present the U n—
attractive alternatives of becoming dependent on Soviet gas
exports or multiplying dependence on the M .1 . (now gas as well
as oil)
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I n addi tion , developments in nuclear energy, tar
sands and oil shale , do not necessarily reduce the energy
impo rt dependence of all the industrialized countries
ecl :nal1~’ or at all.

Tar sand and oil shale deposits appear to be concentrated
in the United States , Canada and Venezue l a .  Outs i de the
U.S., ura.tium deposits appear to be concentrated most
prominantly in Oanada , Australia and South Africa , wh i le
enrichment capacity may still be dominated by the U.S. in
the e a r l y  1990’s. In terms of the ore , while these states
are counted among the industrial and advanced develop ing
countries rather than among the OPEC countries , it would
be prudent to anticipate that the interests of these producers
will not automa t~ c~~lly coincide with those of consumers.

G e n e r a l l y ,  the European and Japanese resource position
in energy is clearly less favorable than the U.S. ’ and the
U .S.S.R. may be in the most favorable energy resource
position of all (over the long term and considering only
Soviet domestic requirements).

Un der these c ircumstances , the immediate and near-
term measures available to energy-deficient states lie
in “defens ive ” under taking s such as the strat eq ic crude
and produc t reserves , maintaining adequate refining
capacities and retaining sufficient control over the
tanker fleets. Less “defens ive ”-—an d of a longer term
is the in tens i f ied search for  oi l  in areas closer to the
industrial nations and more absolutely under their control.
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I f  little else is done , a continuation of p t i s ( n t
• rends results in a situation through the l’)90’s t h i t
‘amy be characterized by the continued domin uio , of  o i l
a * eta 1 ener gy s u p p l y ,  the demand for i ncre e; i n : : mf ’:ial u t e

vo l umes of  oil , the West’s and Japa n ’s increasin g t, 1 nd *’nrce
on o i l  imports , the increasing importance of Pers ian (u l t
o i l mu d intensified competition for that for ei orn— sorir o’e
oil i nvolvin g the U .S., its NATO allies , J a p a n  and  poss i b l y ,
the Soviet Union and the People ’s Republic of China . Tb ’
‘.‘an\’inq degrees of our respective dependence upon l’e ’ r s i i n
Gul f exports , with Europe and Japan far mo re dependent I has
he U.S., will serve to constrain the latter. F r om t I e

~;ul f on oclucers ’ perspective , the greater import I r i s t o  I h i ’s
o f  Furooe and Japan has equal siqnificance .

Throughout this century , and s t i l l  f a r the r int o the
future , i t  is inconceivable that the great industrial areas

- f today will not still be the bulk of the eneroy consumers
and a lso the energy importers of tomorrow . Eoth in t h e  case
of oil - fo r  this  cent u ry  at  leas t and fo r ura nium o re for
as long as present generation reactors constitute the
principle source of nuclear power - the consumers will be
i n  t he  “N o r t h ” ; the p roducers  w i ll  be i n the “South’ .

A significant change will surely come in the i e ° o ~~i t i cs
of energy as the prod ucers begin ever more to process their
raw ma ter ials , and probably to enlarge upon their ini.olveri’nt
in the marine log i s t ics  of s u p p l y .  But the “bottom line ” -

the ultimate markets will s t i l l  be in  the “ N o r t h ” and the
trends generally will be to correlate the interests of
consumers and produce rs. The po ten tial exce ptions - ‘ hose
cases in which great influence over supply is matched by
no pressing need to meet demand levels in interna t ional trade -

will be very few and even , perhaps , be limited t o Saud i  Arabia.
Nevertheless , ‘There will remain exceedingly important con-
siderations affecting energy supply which warrant f u rt h e r
and more specific ment i on - and these arc embedded in “ l o c a t i o n ”
uri c] “contro l “ .

ii

Location and Control as Geopolitical Factors

Oil is indeed where one finds it but there ire ,i dd itn o nrul
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cons iderat ions  wh ich make location c ruc i a l .  The new
element in the international oil situation is the combination
of location and control in one and the same group of under-
developed countries. The concentration of oil reserves in
a smal l  group of less developed countries , increas ing ly more
asserti ve in the i r  in ternat ional  relat ions , combi ned with the
real need of the industrialized nations for oil and the lack
of immed iate substitutes , gives the coincidence of location
and con trol a compelling importance.

The oil producers are less developed coun tr ies (LDCs )
and to some extent they share the world view common to
most LDCs . Location and control become elements of prestige
and instruments of influence and power-bargaining levers to
be used to reform or replace the prevailing interna t iona l
econom ic and pol i t ical  system , now dominated principally by
the U.S. and its allies. The systems seem to be exploitative
and desig ned , perhaps consciously ,  perhaps inadve r tan tl y ,  to
secure the interest of the industrialized countries at the
expense of the LDCs . From their  perspective , control over
the ir n a t u r a l  resources , vital to the industrial nations ,
holds out the possibility that economic independence , grow th
and development are now attainable.

While the LDC solidarity resulting from a common
colonial or neo-colonial experience an~ a common sense of
aggrievement is real , it must not be overstated. It is
oppor tune for the oil producers to champ ion LDC causes in
the var ious confe rences and inte rnationa l or gan iza tions
i nvo lved in the North-Soutn debate . OPEC can uphold the
LDC cause at little cost to its members by linking the
questio n of access to adequate and continuous oil supplies
at “reasonable ” price s to areas of interest to other LDCs .
Moreove r , by increasing their links to other LDCs the cost
of any precipitous action possibly being considered by
externa l  powe rs is increased .

Non-oil producing LDCs , suffering enormously under
the burd en of h igher  oi l pr ices , still find the OPEC/LDC
relationshi p vital. Disunity would not get them less
1•x [oens l ve oil and , separa ted f rom the o i l l in k , the
ind us trialize d countries would be even more re l uct ant than
they are now to make concessions to LDC demands tom •i New
Economic Order.
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The skewed location of oi l reserves , the success of
the oil producers in securing to themselves the largest
share of the benefits from their natural resources ,
and the model which this suggests to other raw material
producers , raises important questions of access to raw
materials , the terms under which  access is secur ed , and
issues of North—South relations in general.

From the perspective of the industrialized countries ,
the loca ti on of oil reserves and the loss of con tro l o ’er
them have compelled a recognition of an uncomfortably “~oresymmetrical interdependence than was thought to exist.
The acknowledgement of interdependence (in deed , dependence)
the necessity for bargaining and the uncertainty associated
w ith dependence and ba rga in ing  is unse t t l ing to coun tr ies
accustomed to assuming that power was their exclusive
preserve , that the status quo was the righL and natural
order of things , and that they had a monopoly on wisdom
(and power) which secured the peace.

If the initial U.S. response to the OPEC challenge

~as a call for solidarity among the industrialized states -

a show of force of sorts when the use of force itself
fais been perhaps temporarily rejected — it is now clear
‘- t at there are differences within the group of industrialized
sa ates as w e l l .  There are d i f f e rences  in terms of resource
dependence ; Europe and Japan are in far less favorable
resource endowment positions than is the U.S. Essentiall y
this means that the U.S., wi th  less at risk , has r lativcly
greater freedom of action. The differences in resourcc’
endowment mean that the European and Japances perce~~t ions
of an energ ing wo r ld order may be significantly different
from the U.S. ’.

Na tions accus tomed to decl ining power and cog ni zant
of their continuing and inescapable dependence may be men ’
willing to deal creat ively with interdependence than a
nation accustomed to greater independence of action . If
the U.S. can , through its enormous economic and ma rket
power , prevent a deterioration in the terms and conditions
of access to raw materials so much the better. But t h i s
does not preclude a European-LDC arrangement or new
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Japanese-LDC relations affecting raw materials - ‘nclud m ng
energy - from which the U.S. may well be effect iveiy
excluded either as a result of its own attitude , or even
in tentionally by other industrial and/or developing states.
Shoul d such occur , the divisive effects upon NAT ( o would
be very considerable. Nor are we in a position even to
guess intelligently about the capabilities and intentions
of the USSR in this changing array of in teres ts.

Location and control of oil reserves has seemingly
drawn a line separating an emergent LDC bloc from the
industrialized countries. Yet the reality of international
politics iS far more comp lex than the su p e r f i c ial d ivis ion
of the world along North-South lines . Developments in
North-South relations will certainly have an important
bearing on the question of access to raw materials but the
situation is malleable and tne shape of new international
rel at ionships is still evolving.

We are in a curious position ; the parameters of our
energy posi tion are clear , and they are unl ikely to change
absent na tional policies of a comprehensive , demand ing
character. Yet in no case has a commitment commensurate
to the challenge been made - neither in the U.S., Europe
nor Japan. If our energy situation is left to drift ,
aimless , then our vulnerabilities can only increase , and
the chances multiply of a grievous miscalculation on the
part  of ei ther key producers or consumers.

The Farther Prospect: Energy Beyond the 20th Century

It is difficult to speak of this time ; not only are
technical  an d quantitative factors only vaguely perceptible
but , more im p o r t a n t l y ,  the deta i l s  of the energy s it ua tion
in the twenty-first century depend heavily on the decisions
nations take today and in the near future - or do not take.
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In add i t ion , we do not know what society will look like
so far into the future and surely the nature and structure
of the society w i l l  have  a bea r ing  on energy  r e q u i r e m e n t s .

Wi th these provisos in mind it is possible to su q u es t
that in the years following the turn of the century , the
geopolitics of energy may be far less important than it
is today . Toward the very end of the current century ,
electricity will provide an ever—escalating share of
energy supply. Nuc lear energy and breeder reactors wil l
supply a larger share of electrical generating capaci ’’;’ .
Uranium scarcity may be as acute as the current oil
si tuation but the breeder reactor may be functioning
sufficiently to extend the life of uranium resources.
Oil usage may be more restricted to its critical uses -

transportation and petrochemicals . Contributions from oil
s h a l e , tar sands and solar energy w i l l  be more s ignificant.
However , it is only when a decade or more into the 21st century
that it is at all possible to talk about the possibili ties
of energy independence for a large number of countries.

Nuclear  fus ion  would , of course , constitute a totally
domestic energy source if it can be operationalized and
commercial ized . Solar energy also holds out the promise
of energy independence as does - for the U.S. at least -
the maximum utilization of coal. Fusion and solar energy
would largely free nations from the constraints imposed by
the geopolitics of energy but not much is expected of them
before the first or second decade of the 21st century
and could they have the desired effect before the middle
years ?

The challenge posed by the geopolitics of energy is
how the world will meet its energy requirements for the
remainder of the century , but par t i c u l a r l y  for the nex t
ten , fifteen or more years in which oil remains dominant
and its location is so sharply restricted to one geographic
region. Later, oil will be important as a feeds tock and
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in uses in which alternatives simply are not available ;
non-fuel oil uses will exceed oil used for fuel. The
quest ion is how do we survive in the in te rvening  years ?
How well will the industrial energy - consuming nations
cope wi th the competition between them over access to
energy resources? How well will relationships evolve
wi th the energy raw material producers?



APPENDIX I

Sources and Data

For the purposes of this Report , i t  seemed most
app ropria te to draw on the plethora of energy supply/
demand forecasts currently available . These selected
forecasts were prepared by organiaztions whose expertise
i s acknowledged. Moreove r , i t seemed u n l i k e l y  tha t  the
generation of still another forecast would add sub-
stantially enough to knowledge in the f i e ld  to ju s t i f y
the time involved in such an effort . Specif ically, we
have used mainly the following sources :

Comrnision of the European Communities ,
“Report on the Achievement of the Community
Energy Policy Objectives for 1985 , ” Brussels,
January  1976 .

Congressional Research Service , “Towards Project
Interdependence : Energy in the Coming Decade ,”
Washington , D.C., December 1975.

F. Eberstadt and Company , I n c . ,  “A Long-Range
Outlook for Energy , OPEC , and World Oil Prices ,”
New York , April 1976.

Royal Dutch/Shell April 1976

Walter J. Levy , S.A. London

Exxon Co rporation , “World Ener gy Outlook ,” New
York , December 1975.

Federal Energy Administration , “Nat ional
Energy Outlook ,” Washington , D.C., February 1976 .

The Organization for Economic Cooperation and
Development. Energy Prospects to 1985, Paris ,
197 4 .

The A t l an t i c  Counc i l , Nuclear Fuels Policy, 1976

The very number of forecasts available should not
obscure the fact that there is a substantial amount of
agreement regarding the future energy supply/demand
situation; a remarkably similar picture emerges from
all the forecasts .
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Having said this it cannot be emphasized too
strongly that in no case can forecasts of years
ahead be regarded as more than reasonably intelligent
estimates which suggest trends or general orders of
magnitude and can claim no greater precision.

F i n a l l y ,  in this Volume I (oil , Gas , Coal , Nuclear)
1976-2000, the energy prospects described are “normal”
or “reasonable ” forecasts which assume no large ,
intensively - conducted , hi gh - priority government
commitments to alter fundamentally a nation ’s ene r gy
posture .


